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NOTICE

Special Meeting

Thursday, July 21, 1994
1:00 p.m.

Conference Room 3A
Department of Environmental Quality
811 S. W. Sixth Avenue
Portland, Oregon

SPECIAL MEETING OF THE COMMISSION TO CONSIDER A
REQUEST FROM THE NATIONAL MARINE FISHERIES SERVICE

1:00 p.m.

1:10 p.m.

1:30 p.m.

1:45 p.m.

2:15 pm.

2:45 p.m.

3:30 p.m.

(NMFS) FOR A TEMPORARY RULE

Call to order

Summary of Results and Impacts of 1994 National Marine
Fisheries Service Supplemental Spring Spill Program
(Gary Fredericks, NMFS)

Summary of Results and Recommendations of the National
Marine Fisheries Service Panel on Gas Bubble Disease

(NMFS)

Rationale for National Marine Fisheries Service Request
for Temporary Rule on Total Dissolved Gas (NMFS)

Staff Report on Request for Temporary Rule on Total
Dissolved Gas (Robert Baumgartner, DEQ)

Comment Period

Commission Discussion and Action



AGENDA
ENVIRONMENTAL QUALITY COMMISSION MEETING

Friday, July 22, 1994

Pacific University
Multi-Purpose Room
University Center
2043 College Way
Forest Grove, Oregon

Notes.

REGULAR MEETING

REGULAR MEETING BEGINNING AT 9:00 A.M.

Because of the uncertain length of time needed for each agenda item,
the Commission may deal with any item at any time in the meeting. If
a specific time is indicated for an agenda item, an effort will be made
to consider that item as close to that time as possible. However,
scheduled times may be modified if agreeable with participants.
Anyone wishing to be heard or listen to the discussion on any item
should arrive at the beginning of the meeting to avoid missing the

item of interest.

Public Forum: The Commission will break the meeting at approximately
11:30 a.m. for the Public Forum if there are people signed up to speak.
The Public Forum is an opportunity for citizens to speak to the Commission
on environmental issues and concerns not a part of the agenda for this
meeting. Individual presentations will be limited to 5 minutes. The
Commission may discontinue this forum after a reasonable time if an
exceptionally large number of speakers wish to appear.

Approval of Minutes

Approval of Tax Credits

Boundary Expansion for Portland Area Vehicle Inspection Program



ENVIRONMENTAL QUALITY COMMISSION SPECIAL MEETING

1:00 p.m..

1:10 p.m,
1:30 p.m.
1:45 p.m.

2:15 p.m.

12:45 p.m.

3:15 p.m.

3:45 p.m.

4:30 p.m.

DEQ Headquarters, Room 3A
811 SW Sixth Avenue
Portland, Oregon
July 21, 1994

Revised Agenda

Call to Order

Summary of Results and Impacts of 1994 National
Marine Fisheries Service Supplemental Spring Spill
Program (Gary Fredericks, NMFS)

Summary of Results and Recommendations of the
National Marine Fisheries Service Panel on Gas
Bubble Disease (S8teve Grabowski, NMFS)

Rationale for National Marine Fisheries Service
Request for Temporary Rule on Total Dissolved Gas
(Merritt Tuttle, NMFS) o / =

Rationale for Tribal Fisheries Agencies Request for
Temporary Rule on Total Dissolved Gas (Lewis Pitt,
Confederated Tribe of the Warm Springs Reservation,
and Bob Heinith, CRITFC)

Position of State Fisheries Agencies on need for
TDG variance for summer supplemental spill program
(Douglas DeHart and Phil Schneider, ODFW)

Staff Report on Request for Temporary Rule on Total
Dissolved Gas (Robert Baumgartner, DEQ)

‘Comment Period

Commission Discussion and Action

! Please

note the time set aside for State Fisheries Agencies



State of Oregon
Department of Environmental Quality Memorandum’

Date: July 21, 1994

To: Environmental Quality Commigsion

From: Fred Hansen, Director
Subject: Agenda Item 1, EQC Meeting

Total Dissolved Gas Temporary Rule, Columbia River

Statement of the Issue

The Commission is requested to adopt a temporary rule for total dissolved gas (TDG) in
the Columbia River. The request comes from the National Marine Fisheries Service
(NMFES) dated July 6, 1994. A second submittal sent to the Governors of Oregon and
Washington, a copy of which was sent to us, was received on July 18, 1994. This came
from the Columbia River Inter Tribal Fish Commission (CRITFC). This submittal
speaks to a daily average TDG of 120% and a maximum of 125%. It is the
understanding of the Department that this second submittal does not represent a separate
request at this time but rather is intended to be information submitted in support of the
NMEFS request.

The current applicable criteria is 110% TDG. The proposed criteria for temporary rule
adoption provided by the NMFS:

an average of 115% TDG with a maximum of 120%, until August 23, 1994

The NMFS request is supported by their Biological Opinion for the operation of the
Columbia River projects through 1998.

The Commission is asked to adopt an temporary rule for TDG in the Columbia River to
support a summer spill program. This rule would be similar to, and address the same
issues as the temporary rule provided for a spring spill program. The maximum
allowable period for temporary rule is 180 days. Since the Commission has already
adopted two temporary rules on this same issue, the maximum time period that this
proposed temporary rule could be operative is reduced by the 41-day period of the
previous temporary rules, for a maximum of 139 days or through December 7, 1994.

tAccommodations for disabilities are available upon request by contacting
the Public Affairs Office at (503)229-5317(voice)/(503)229-6993(TDD).
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Background

One stock of salmon in the Columbia River has been identified as endangered; Snake
River sockeye, and two as threatened; Snake River spring/summer chinook, and Snake
river fall chinook. The NMFS has developed plans for addressing flow management and
fish passage alternatives in the Columbia River. The methods of fish passage and
relative benefits of these alternative transport options are debated. Consensus estimates
of overall survival relative to alternative transport methods for juvenile fish passed
through the Columbia, or as returning adults are not available.

One method of fish passage is increased spill. Increased spill results in reduced
mortality at each dam compared to turbine passage, resulting in improved system in-river
passage survival for juveniles. The NMFS also believes that increase spill results in an
unmeasurable decrease in mortality of adult "fall backs".

Potential benefit from transport, via truck or barge, is debated, especially when
measured as adults returning to spawning grounds. The relative increase in-river
survival associated with spill is debated, often dependent upon controversial model
application and model parameter selection. Total in-river passage, which excludes
barge or truck transport, mortality for the summer juvenile migrants is variously
estimated as greater than 95% to 99%.

The ODFW citing the "FLUSH" model estimated improved survival for instream
migrants of = 45 percent measured relative to the in-river passage survivors. For
example, if in-river passage mortality was 99%, in-river survival would then be 1% [1-
(99%/100)]. Under a higher spill program achieving 80% fish passage efficiency, a
45% increase would result in an increase for in-river passage survival increasing the
estimated of 1% to near 1.45%. The in river passage mortality would decrease from
99.00% to 98.55%. Although the overall net difference for in-river passage appears
small, the estimated difference relative to the survivors of 45% is significant.
Information provided by ODFW estimates a range of in-river survival that depends on
both reservoir volume management option and spill alternative that range from 0.3% to
2.9%. '

The Bonneville Power Administration (BPA) applies a different model "CRiSP", which
includes an estimate of the impact of elevated gas pressure on in-river survival, for
assessing the NMFS flow requests. The predicted in-river survival improvement is
limited, 1.1% for the current levels of spill and 1.13% under the biological opinion
spills for a comparative increase of <3%. There is no estimate of differential survival
for an option of 80% FPE for comparison with the estimates provide by ODFW. To
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simulate overall system survival through the estuary the "CRiSP" model calculates both
transportation and in-river passage survival. The model simulates an overall system
(transport + in river) survival of 25.12% under the current spill levels and 25.15%
under the biological opinion spill levels. The benefit, if any, of transport measured as
adults returning to the spawning grounds is debated.

Increased spill will result in increased levels of TDG. The effect of TDG has been
extensively studied in the laboratory, however, limited field studies are available.
Elevated levels of TDG can result in direct acute mortality, or sub acute mortality. The
response of fish and aquatic life to elevated levels of TDG depends on several factors
including hydrostatic compensation. Fish and aquatic life would avoid the effects of
GBD if they increase total pressure by moving to deeper water. However, it is debatable
how effective fish are at detecting and avoiding the influence of elevated gas pressure
through hydrostatic compensation. Information on the depth distribution of fish in the
Columbia River is limited.

The benefits of increased spill can only be achieved up to the point where negative
impacts due to elevated gas pressure occur. Precise prediction of mortality in the
Columbia River cannot be made. The degree of risk associated with elevated gas
pressure is provided in a large body of published and peer reviewed literature. The
perception of risk associated with elevated gas bubble disease will in part depend on the
duration of exposure, the degree of exposure, and any deference given to in-situ studies
in confrast to controlled laboratory studies.

The risk associated with alternative criterion levels is discussed in the attached report,
and summarized in the following table:
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Summary, Acute risk associated with elevated TDG levels
TDG Reference Risk
< 105 | Current criteria Negligible risk under almost all circumstances.
for shallow water
~ 110 | Current Mortality threshold under prolonged exposure under
criterion. shallow water (1 m) conditions. Method of mortality
may be indirect and uncertain. Negligible risk where
depth compensation available.
~ 115 | Acute Threshold | Direct mortality thresholds identified for juveniles and
for juveniles and | adults. Signs of GBD will become apparent as bubbles
adults in shallow | in gills and blood circulatory system. Depth
water compensation would add additional levels of protection.
120- Acute threshold Apparent threshold for juvenile salmonids held in deep
125 for juveniles in volition live cage studies in Columbia River. Risk of
field studies. mortality depends upon duration of exposure.
125 to | Significant signs | From field bio-assays the degree of impact and rate of
130 and mortality, mortality is dependent upon exposure duration and TDG
field bio-assays level. Any appreciable duration above these levels
could be expected to result in some mortality to
migrating juvenile salmonids.
130+ Acute levels Field bio-assays and historical observations of acute
response.

There is less information available for assessing the potential impacts to other aquatic
life existing in the Columbia River. Increased levels of TDG would increase the risk to
resident salmonids and other aquatic life, especially those inhabiting shallow water
habitats. Limited information collected by NMFS during the spring spill program
indicate that levels of TDG near 115% did not result in external signs, or increased
mortality to resident fish.

Authority to Address the Issue

The EQC has authority to adopt rules, including water quality standards, under ORS
468.020 and 468B.048.
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Alternatives and Evaluation
There are three alternatives;

1) reject the NMFS proposal,
2) accept the NMFS proposal, or
3) develop an alternative temporary criteria for TDG in the Columbia River.

In order to proceed with options 2 or 3 the Commission must make a statement of its
findings that failure to act promptly will result in serious prejudice to the public interest
or the interest of the parties concerned and the specific reasons for its findings of
prejudice.

The supporting information for a finding of prejudice is contained in the NMFS
biological opinion. Efforts to protect the threatened and endangered salmon include a
variety of efforts. Included in these efforts is the spill program. To achieve the benefits
of the spill program will require modification of the TDG criteria for the Columbia
River.

The requested temporary criteria of 115% TDG level is not without risk. The level of
risk is difficult to quantify. However, 115% TDG levels would be expected to be below
the direct lethal thresholds for migrating juvenile or adult salmonids even under shallow
depths. Depth compensation and limited exposure periods to intermittent spills would act
to further reduce the potential risk to adult and juvenile salmonids. It is unlikely that
migrating juveniles would be at shallow depths for long enough exposure periods to
result in direct mortality due to elevated gas pressure. Although estimates of risk are
not precise, the described benefits of the spill program appear to justify any potential
additional risk of mortality associated with elevated levels of TDG in the range of 115%,
with a maximum of 120% TDG.

The 115% TDG criteria allows the NMFS to achieve the spill levels defined in their
1994-1999 biological opinion. Therefore, option 3 for an alternative temporary TDG
criteria is not recommended, nor is an alternative TDG criteria evaluated in this report.
However, the long term enhancement of the threatened and endangered salmonid stocks
in the Columbia River may need to evaluate the risk associated with higher levels of
TDG and benefits to instream survival from higher spill levels.

Summary of Any Prior Public Input Opportunity
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Given the timing of the submittal by NMFS the Department has had no time to allow for
public or peer review of the information presented or staff reports.

Conclusions

®The spill program is an integral component of the NMFS biological
opinion, and efforts to protect and preserve threatened and endangered
stocks of salmonids in the Columbia River.

®The benefit of increased spill for passage over the dam compared to turbine
passage for migrating juvenile salmonids is generally accepted at a range of 5-
18% mortality for turbine passage and 0 to 3% for spill, per dam.

®Overall in-river mortality is high with estimates ranging from above 95% to
near 99%. The net benefit of the spill program on overall in-river survival is
debated, and estimates are dependent upon model theory and assumptions.
However, even a small percentage increase in juvenile instream survival of the
threatened or endangered fish is important. The net benefit to system survival is
further debated due to alternative transport methods of fish passage.

® The benefits of spill can be achieved as long as the risk to mortality of increased
TDG, whether direct or indirect, do not outweigh the benefits of the spill
program.

®The proposed level of TDG of an average of 115%, with a maximum of 120%
approaches thresholds identified as directly acute for long exposure in shallow
water for adult and juvenile fish. Depth compensation and intermittent exposure
will reduce the relative risk associated with a TDG level of 115%. The 115%
level is below a threshold of observed acute conditions in field studies (120%

TDG).

Proposed Findings

The proposed spill request is an integral component of the NMFS biological opinion.
Failure to act will jeopardize the ability to achieve the goals described in the biological
opinion for protecting migrating juvenile salmonids.

The benefits of spill can be obtained without undue risk due to elevated gas levels in the
Columbia River at levels of 115% TGP.
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Recommendation for Commission Action

As presented in Attachment A of the Department Staff Report together with the
supporting findings presented in Attachment B, it is recommended that the Commission
adopt the proposed temporary rule for TDG in the Columbia River.

Attachments
A, Proposed Action, temporary rule.
B. Supporting Findings, A.G. Approval.
2. Staff reports.
D. Statement of need.

Reference Documents (available upon request)

Available upon request

i Statutory Authority

2z Applicable Rule(s)

3. Supporting Technical References
Approved:

Section: WMM
7
Division: IVV\\MX«VK s

Report Prepared By: Baumgartner, Robert P.

Phone: 229-5877

Date Prepared: 7/20/84

RPB
e:\wp51\tdgofsta



Draft

TEMPORARY RULE
Total Dissolved Gas - Columbia River

340-41-155 Effective on filing and until
December 7, 1994, ending on midnight that day.

This rule supercedes aragraphs 340-41-
205(2) (n) , 340-41-445(2) (n), 340-41-485(2) (n) ,
340-41-525(2)(n), 340-41-565(2)(n), 340-41-

605(2) (n) and 340-41-645(2) (n) as these

paragraphs apply to the Columbia River. In
the Columbia River, the Total Dissolved Gas

(TDG) concentration relative to atmospheric
pressure at the point of sample collection may
exceed the current standard of 110 percent. In
no event, however, may the TDG exceed 120
percent, or a 24-hour average of 115 percent.
The purpose of this temporary rule is to
provide for emergency assistance to
outmigrating salmon smolts in the mainstem of
the Columbia River via increased spill over
the mainstem dams. The responsible agency or
agencies shall develop a monitoring plan
acceptable to the Department. The responsible
agency or agencies shall conduct monitoring
for TDG concentrations and for the incidence
of gas bubble disease (GBD) sufficient to
determine whether the resultant TDG

concentrations cause a significant increase in
GBD as determined by the Department. If such

an_increase in mortality is documented, as
determined by the Director, the Director shall
make such alteration in the maximum allowable
TDG level, until a satisfactory level is
achieved.

Attachment A



Attachment B

Statement of Findings of Serious Prejudice
and
Attorney General Approval of Temporary Rule Justification

Agency: Environmental Quality Commission

Temporary Rule: OAR 340-41-155 Relating to Total Dissolved Gas in the
Columbia River

The Environmental Quality Commission finds that its failure to promptly take this
rulemaking action will result in serious prejudice to the public interest and to all individuals
and groups that have a commercial, recreational or social interest in the enhancement of
anadromous fish in the Columbia River.

2. This finding of serious prejudice is based upon the agency’s conclusion that the
following specific consequences would flow from failure to immediately take this rulemaking
action:

Very recent data have revealed that the populations of adult salmon in the Columbia
River basin are dangerously low.

The responsible state and federal fish management agencies, especially the National
Marine Fisheries Service, have determined that migration efforts should be diversified by
spilling additional water from certain mainstream dams on the Columbia River. In addition,
a federal district court recently ruled that the prior migration plan was inadequate and did not
comply with federal law.

Additional spills would likely violate the state’s instream water quality standard for
total dissolved gases in the Columbia River. The rule would temporarily raise the total
dissolved gases standard, thereby permitting the spills, subject to several conditions. The
conditions include a requirement for careful monitoring of possible impacts of the spills and
preserve the authority of the Department of Environmental Quality to return to a lower total
dissolved gases standard if there is significant increase in fish mortality.

3. The agency concludes that following the permanent rulemaking process, rather than
taking this temporary rulemaking action, will result in the consequences stated above because
the current outmigration of juvenile smolts will be complete before a permanent rule could be

adopted.



4, This temporary rulemaking action will avoid or mitigate these consequences by
allowing for additional, immediate spills at certain dams without violating state water quality
standards.

ON BEHALF OF THE COMMISSION:

Date Fred Hansen, Director

I have reviewed this temporary rule as required by Oregon Laws 1993, chapter 729,
section 6, and find that the above statement of agency findings is legally sufficient. I
therefore approve this rule as required by, and for the purposes of, Oregon Laws 1993,
chapter 729, section 6.

Date Assistant Attorney General



Attachment C

Staff Report
Review of the NMFS request for temporary rule modification
relating to the TDG criteria for the Columbia River

Summary:

The National Marine Fisheries Service (NMFS) has requested that the
Environmental Quality Commission modify the existing standard for
total dissolved gas (TDG) to an average of 115%, with a maximum of
120% for the purpose of enhancing Jjuvenile salmonid survival
through the Columbia River Dams by increasing spill passage. The
increased spill will result in exceedance of the 110% standard.

The existing dissolved gas criteria are based on a review of the
available laboratory and field studies describing the effects of
elevated TDG including compensation by depth. The benefits of
additional spill on in-river survival did not appear to be a
substantial concern during the standard development.

The benefit of increased spill to survival past a project appears
to be reasonably well agreed upon. The relative change in survival
over a dam depends both on changes in the fish passage efficiency
(FPE) and differential survival rates by turbine and spill passage.
Net system survival is more difficult to quantify and depends on
potential benefits from transportation options, and a variety of
factors influencing reach mortality. Overall system survival is
low, with an estimated 95-99% mortality for in-river migrants.
Quantifiable estimates of alternative transport strategies were not
obtained, nor could such estimate be derived from the information
presented. However, the survival at each project is quantifiable,
and even small increases in net in-river survival may be important.

Precise measures of the influence of gas pressure on system
mortality are not available. The effect of passage methods and TDG
on system mortality are debatable. Analytical models have been
developed to assess risk, however, neither the assumptions driving
the models, nor the results are universally accepted. It is not
possible with the information presented to calculate where the net
benefit of spill to system survival is offset by the effect of the
associated increase in TDG on system mortality rates.

The benefit of spill can be obtained only up to the point where the
risk of mortality due to elevated TDG outweighs the benefits of
spill. Lack of specific scientific information makes professional
judgement difficult. The dilemma presented by this request is to
balance the perceived benefits of spill with the perception of risk
associated with higher TDG levels.

Perceptions of risk associated with elevated TDG levels have

recently been presented by to the Commission by several noted
researchers. No new published information has been documented

C-1



since these presentations. Based on a limited review of the
available information, the perception of risk associated with
various levels of TDG are described below:

Summary, of risk associated with alternative levels of TDG (% saturations)

<105 Negligible Risk: A safe level under most if not all circumstances.

Intensive laboratory studies indicate that below this level is safe
for hatchery conditions. Levels above 105% may increase mortality

under periods of prolonged exposure under shallow conditions.

<110 Negligible Risk where depth compensation is available: For fish at
depths of greater than 1 meeter there is not indication of elevated
mortality. Prolonged exposure under shallow water conditions may
result in increased mortality or the appearance of signs of GBD.
Only in special circumstances, such as hatchery raceways has

direct or indirect mortality been observed between 105-110%.

~115 Acute threshold shallow water, chronic conditions with depth
compensation: Signs of gas bubble disease are predicted and
include cardiovascular system bubbles, bubbles in the gill lamella,
and skin blisters at shallow depths. The influence of the signs of
GBD on direct mortality, or secondary mortality due to infection or
other mechanism is not known. Bubbles in the wvascular system
indicate some potential of mortality to the organism. Thresholds
are defined near this range for direct mortality in adults and
juvenile salmonids, under extended duration. Depth compensation
would add additional protection.

120- Field observation acute threshold, juvenile salmonids: A smaller
125 body of literature describes ambient measurements of GBD. By
dismissing the results of laboratory studies, the field studies
indicate a direct mortality threshold for juvenile migrating
salmonids. Fish that do not sound, or are restricted to shallow
water would be at significant risk. Little information is
available for other than juvenile migrating salmonids. Low levels
of mortality is only documented for long duration exposure in live
cages. Potential secondary impacts due to predation are not

defined.
125= High Risk, field studies: Significant mortality may occur in short
130 periods, significant external signs if GBD are observed in

relatively short tests (20 days). Substantial periods above 125
would be expected to result in acute mortality.

>130 Acute conditions: Indication of acute levels exceeded

Recommendation on the NMFS proposal:

The Department recommends a temporary rule modification consistent
with the spill request provided by the NMFS.

The proposed 115% is not a no risk level of TDG. The potential
risk appears limited under the spill program and appears outweighed
by the expected increased survival associated with spill over the
dams. However, relative benefits would be difficult to quantify
with precision.

c-2



The 115% criteria provides a threshold for acute conditions, under
extended exposure for both adults and juvenile salmonids in shallow
water. Depth compensation would be expected to provide an added
level of protection. However, even without substantial depth
compensation acute conditions may not be encountered due to
temporal spill patterns proposed.

The potential for sublethal effects can not be dismissed. Chronic
signs of GBD that may occur include bubbles in the gill lamella and
cardiovascular system if fish spend time near the surface. Bubbles
would be expected to grow only under shallow depths, but once
developed may continue to grow. Depth compensation would be
expected to provide additional assurance against sub-acute
mortality. The relationship between signs of GBD and mortality is
not well defined.

Basis for the Current Standard:

The current Total Dissolved Gas
standard was developed in 1979.
The issue paper describing the
TDG criteria addressed several
of the issues currently being
debated. In the development of
the standard the knowledge that
hydrostatic compensation occurs
was evaluated. In developing
the standard available instream

bio-assays, and laboratory
studies using deep tanks and
instream observations of fish
depth distribution were
evaluated.

The criteria developed
identified a 105% saturation

level for shallow water and the
110% 1level for river systems
where depth compensation, such
as 1in the Columbia and lower
reaches of the Snake rivers was
possible. One of the most
critical conditions was believed

Findings 1979 TDG Issue Paper

e When juvenile or adult salmonids are
confined to shallow water substantial
mortality occurs at 115% TDG or above

e Some mortality occurs in shallow
water at 110-115% TGP. These and
higher levels of TDG may be safe for
wild fish i they sound to
compensatory depth.

e When juvenile or adult salmonids are
free to sound to obtain hydrostatic
compensation, in laboratory or field
studies, substantial mortality still
occurs when TDG exceeds 120%

e Juvenile salmonids subjected to
sublethal levels of TDG can recover if
returned to normally saturated waters,
but adults may die from direct and
indirect effects of exposure.

e Higher survival was observed during
periods of intermittent exposure than
continuous exposure

to be when adult salmonids searched for and entered fish ladders.
During this time they might be restricted to depths of near 6 feet.
The criteria were recognized as being conservative with a margin of
safety. However, the criteria appears consistent with current
standards being developed based on extensive review of current
literature by Environment Canada (Fiddler and Miller (1994) DRAFT).

Difference between 1979 standard development and current issues:



The principle question when the criteria was developed was how
conservative the criteria should be, five (5) respondents believed
the criteria should be 105%, five (5) believed 110% was
appropriate, and one (1) believed neither could be achieved. There
was recognition that many factors influenced survival in the river.
During low flow years, the level of TDG was not an apparent
problem, such as in 1973, and gas bubble disease (GBD) was not

observed. Typical summer ranges of TDG in the McNary forebay for
the years 1983-1993, range from 100 - 115% TDG, with averages on
the Oregon side being near 110% TDG. The levels of TDG at

Warrendale were typically 1less than 110% TDG (Data from Fish
Passage Center).

Since the time the standards were developed one species of salmon
hase been listed as endangered, Snake River sockeye (Onchorhynchus
nerka 12/20/91), and two as threatened, Snake river spring/summer
chinook salmon (0. tshawytscha ) and the Snake River fall chinook
salmon ( O. tshawytscha 5/22/1992). Multiple interacting factors
have apparently lead to the decline of these species. One
documented action influencing survival is the differential
mortality related to outmigration passage strategies. It is
generally agreed that survival of downstream migrating juveniles is
relatively greater if passed by spill as compared to turbine
passage. However, spill results in increased TDG levels, and the
ability to optimize spill is constrained by achievement of the TDG
standard. In the development of the standard the dilemma of the
counteractive influence of spill requirements and the TDG gas
criteria was not considered. The benefits of spill on the survival
of migrating juveniles may influence the impression of an
appropriate margin of safety associated with the standard.

BACKGROUND:

The National Marine Fisheries Service (NMFS) is the federal agency
having the primary responsibility for actions taken under the
Endangered Species Act to protect federally listed stocks of fish.
The NMFS developed a biological opinion for the operation of the
Federal Columbia River Power System in 1993. Exception to the
biological opinion was identified by the State of Idaho, and
subsequently by other states and tribes. In his decision Federal
District Court Judge Malcolm F. Marsh observed that the NMFS has
clearly made an effort to create a rational, reasoned process for
determining how the action agencies (Federal Agencies operating the
Columbia River Projects) are doing in their efforts to save the
listed salmon species. But the process 1is seriously,
"significantly flawed", flawed because it is too heavily geared
towards a status quo that has allowed all forms of river activity
to proceed in a deficit situation-- that is, relatively small
steps, minor improvements and adjustments. Instead of looking at
what can be done to protect the species from jeopardy, NMFS and the
action agencies have narrowly focussed their attention on what the



establishment is capable of handling with minimal disruption.

On March 16, 1994 the NMFS issued a 1994-1998 biological opinion
covering the Federal Columbia River Power System Operations for
1994-1998. In Review of the 1994-98 biological opinion Judge Marsh
indicated that this biological opinion appears to have similar
deficiencies.

Responding to a request from the NMFS, the EQC on May 16, 1994
adopted a temporary rule allowing TDG levels to increase to and
average 120% TGP. The temporary rule was in effect until June 20,
1994. Due to a high frequency of internal signs of gas bubble
disease in hatchery steelhead the NMFS reduced spill in the
Columbia River resulting in levels of TDG below the 120% criteria.

The NMFS convened a "working group" of scientist to review the
results of the monitoring and provide recommendations to the NMFS.
A presentation of the finding of this group are attached. Since ,
individual members of this group continue to provide clarification
the report may either be draft or not be a consensus opinion.

Although a similar summer spill was identified by the NMFS and
other fisheries agencies, lack of an identified spill request
resulted in cancellation of two special commission meetings. On
July 6, 1994 a request for temporary rule modification was received
from NMS and supporting information received from ODFW on July 8,
1994. The EQC agreed to hear the request from NMFS on July 21,
1994. On July 18, 1994 a alternative request for rule modification
was received from the Columbia River Intertribal Fish Commission.

Requested Action:

The National Marine Fisheries Service (NMFS) requests modification
of the current Total Dissolved Gas (TDG) criterion for the Columbia
River to an average of 115% TDG with a maximum of 120% TDG. The
justification for the request 1is contained in the 1994-98
Biological Opinion. :

The Columbia River Inter-Tribal Fish Commission (CRITFC) requests
a modification of the standard using the same language as developed
in the spring spill program of an average of 120% TGP with a
maximum of 125% TGP. The CRITFC request is designed to support an
aggressive management action in response to apparent salmon stock
collapse observed this year in the Columbia (CRITFC DRAFT) and is
supported by a [DRAFT] scientific rational.

As of the development of this staff report the EQC had agreed only
to discuss the NMFS request.

SUMMARY of NMFS Spill Request:



The NMFS summer spill program

would begin immediatel and :

extend thégugh August 23,y1994. ?ggf Spiil Program, Bummax

The controlled Spill provides a Location | Spill TDG

method for passing juvenile fish

past the hydroelectric ;:ibor £3 Rolxy SA*hours | LA0¥

facilities with relatively low

mortality. The summer spill is McNary As required 115%

ddentified as being especially [ .., Day | 20% of project 115%

important since the  summer flow for 10 hours

migrants apparently do not guide

through turbine bypass systems | The 15% of project 115%

nearly as well as the spring [ Ralles flow for 8 houxrs

migrants. Bonne- 42% of project 115%
ville flow for 24 hours

There are three principle
methods for Jjuvenile passage:
spill, turbine, and transport.
The relative merits of the passage methods are debated. The
relatively better survival due to spill bypass as compared to
turbine passage appears reasonably well accepted (NMFS Biological
Opinion and CRITFC DRAFT).

The NMFS cites ranges of mortality for turbine passage are 10-19%
for yearling salmon and 5-15% for subyearling, spill mortality
ranges from 1 to 3%. The CRITFC cites a spill survival of 98%, and
85% for turbine passage and provides a range of survival associated
with turbine passage of 8-35 (32% SIC), with 15-18% for subyearling
chinook at Bonneville (I) and (II) respectively ( Holmes 1952, and
Giorgi and Stuehrenberg 1987 in CRITFC).

Estimates of

relative system Example calculations, relative influence of
survival related to [Summer spill program

the different |Loca- Calculated Differential
passage methods are tion Survival survival
not provided. The Base |Spill |Base Spill Spill- |@80%
attached table FPE |FPE base FPE
provides examples of ([1ce 45 27 91 — _— 3.5
estimated passage |[harbor (88-96)

survival at wvarious |John 37 37 91 91 0 4.4
projects during the |[[Day (88-96) | (88-96)

summer spill |[palles [48 |43 92 92 -0.3 |[3.2
program. Passage (89-96) | (89-96)

survival estimates |[Bonne- |32 50 90 92 1.8 4.5
used direct spill |ville (87-96) | (90-97)

mortality of 2 and

3%, and turbine

mortality of 5,15,

and 18% to develop ranges. The averages were determined as the

mean of all the various combinations of spill and turbine mortality
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for. The fish passage efficiencies (FPE) were obtained from the
NMFS biological opinion.

Relative survival is calculated as the difference between the
survival estimates wunder the proposed spill and the base
conditions. The base condition may not accurately represent the
conditions that would occur without spill this summer. Survival is
calculated as the percentage of fish avoiding turbine passage (FPE)
multiplied by spill survival plus the percentage of fish passing
through turbines (1-FPE) multiplied by the survival rate for
turbine passage. Greater relative survival would occur if the
identified objective of 80% FPE were obtained.

Total system mortality due to the hydrosystem could exceed 95% of
the juvenile summer migrants as document during similar low flow
years (CRITFC 1994).

The Bonneville Power

Administration uses the CRiSP Survival Result of CRisP model
model for theoretically runs, D. Askren (1994)
addressing system survival under

different - transport methods. In-River In River +
Recent application of this model Lrouspors
suggests that mean in river | current 1.10 25.12
survival through the river is )

low (1%) and therefore relative Spiil et b 12

differences between alternative

is also low. The relative

increase in survival of in river passage is 3% ({1.13-1.1}/1.1
*100). However, the value of any increase in these stocks of fish
is significant. Modeled survival estimate depend strongly on the
assumptions made.

The ODFW provided, on
7/19/94, Survlval ?Stlmates Selected results of "FLUSH" model runs
for fall chinook 1in 1994, for alternative reservoir management

using 1992 as a surrogate options and spill alternatives (ODFW,
flow year. Various reservoir [ 1994)

management options were & In River
evaluated along with five Survival
alternative spill programs.
The results demonstrate that MOA 80% FPE
management options on : spill at all
reservoir volume control and Projects
spill alternatives can be | Base 0.3 0.4
predicted to have significant
influence on instream | 39 RCPS Suake A8 233

; . 160 KCFS in
survival. Although there 1s | columbia

no Iinformation to indicate
that 40 KCFS minimum and a
120 KCFS minimum in the
Columbia river is planned or achievable through July, the model
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estimates an improvement of 61% [(2.9%-1.8)/1.8 * 100] in river
survival. The ODFW has estimated an improvement of 45% at the 80%
FPE level. (Boyce, Person. Communication, 1994).

The estimates of system survival that have been presented do not
appear to be either very accurate or precise and may be greatly
influenced by modelling assumptions. Overall system survival is
greatly influenced by transportation. The NMFS biological opinion
states that because of less favorable river conditions during the
summer migration period, it is 1likely that transport positively
affects the survival of Snake River fall chinook to greater degree
than for spring migrants. The CRITFC cites the Ad Hoc
Transportation Review Group (1992) that there is information that
indicated that transportation may have reduced survival of wild

Snake River spring and Chinook to spawning grounds. There is
substantial disagreement on the overall benefits of transport to
system survival and adult returns. Other factors influencing

system survival, such as predation, temperature, travel time are
also difficult to predict and accurately simulate.

Adults that fallback may also be benefited by increased spill.
Both the NMFS and CRITFC identify potentially reduced mortality due
to "fallback" of adults through either turbines or spillways.
Extended spill programs are qualitatively expected to increase
survival of "fallback" salmon, but quantitative estimates are not
available. Fallback of adults can be significant, greater than 50%
(Monan and Liscom (1975) in NMFS biological opinion and mortality
in steelhead was measured as 22-41% (Wagner and Ingram 1973 in NMFS
Biological Opinion)

Precise and accurate estimates of survival under alternative

strategies are not available. Predictions made using various
models (e.g. FLUSH CRiSP.1) appear debated by different
management agencies. In his opinion Federal Judge Marsh observed

that the NMFS made concededly rough estimates of passage mortality
for the purposes of relative comparisons and that further
apportionment, although desirable, is not possible with any degree
of reliability.

With the information available it is not possible to develop a risk
assessment that compares the relative mortality due to alternative
methods for passage and the level of dissolved gas that would be
associated with the various spill options. The benefits of passage
alternative and the risk associated with Total Dissolved Gas (TDG)
concentrations are debated and predictions are not precise. It is
generally agreed, as illustrated in the example calculations, that
there is overall benefit to spill as compared to turbine passage.
The benefits of the spill can only be achieved up to the point
where gas pressure levels result in decreased system survival.

TDG and associated risk:



Extensive literature reviews were used to develop the current
dissolved gas criteria. There have been relatively recent
published and peer reviewed compilations and evaluations of
available dissolved gas literature, including Fiddler and Miller

(1994), and Jensen et al (1986). Compilation and reviews of TDG
literature are also available in Weitkamp and Katz (1980, 1973) and
Ebel et al (1975) and Weitkamp (1977). These reports and others

are discussed in previous review by the Department (Spring spill
request) and memoranda (attached).

Information developed since the current TDG criteria was developed
in 1979 have not provided any substantial changes in the
understanding of the influence of dissolved gas on fish and aquatic
life. Recent published literature reviews and the British Columbia
Water Quality Guidelines (DRAFT) standard development documentation
support the existing state standard. The DRAFT British Columbia
Water Quality Guidelines developed on a comprehensive review of
available information recommend a 110% TGP for deep rivers, and
more restrictive criteria for shallow water.

Jensen et al (1986) developed dose response ET{50) vs TGP
models, similar to toxics, to summarize the Hmf””m“m”mwm
available 1literature. This analytical ™ P

1200

approach provides a means for illustrating o
the relationship between the TDG levels, .,

duration, and acute (time to 50% mortality)

conditions. The illustrated model summarizes w

all data sets. A similar model which = s
improved predictive capabilities, included W W W W m tw ow e
the refinements of depth and fish size to

improve the observed relationships and was

discussed in an earlier memorandum.

The time it takes to result in

ET 50 using Model 7 (Jensen et al 50% mortality of organisms in a
1986) controlled test is used as a
TDG Surface 1 meter measure of acute conditions.
130 < 24 <24 Results read from Jensen et al

model 7, indicate the length of

L2 = il exposure required to achieve
115 80 960 acute conditions at the surface
110 480 >1200 and at one (1) meter. Jensen et

al (1986) recommend that
criteria be developed using a
conservative model; relatively
large fish at the surface, and using the lower bounds of a
confidence interval. The authors recommend TDG criteria of 103.8%.
This recommendation is consistent with the current no risk standard
for shallow depth of 105%. The dose response model approaches an
asymptote of 110% at depths of 1 meeter, consistent with the
current water quality standard. Extended duration of exposure (=40
days) at 1 meter will result in acute mortality. Review of the
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dose response models summarizing available literature of laboratory
controlled studies does indicate the influence of even relatively
shallow depth of 1 meter under TDG  levels of less than 130% on the
acute levels of TDG. The time it takes to result in acute
conditions varies with depth and time.

By plotting the time it takes to

result in significant, between 20% |Mortality Threshold

and t70%!th. mﬂégality .forl fiiﬁ Species AP TGP %
greater an mm in eng

Fiddler and Miller (1994) developed Bonxeye 25 =203
species specific dose response [Cutthroat |116 115
curves similar to those of Jensen [ Steelhead [115 115
et al (1986). The threshold of'the Steelhead |76 110
dose response curves are described [ i oo 130-140 117-118
by partitioning the plotted data by -

where significant mortality occurs [chineok 7618 10
from where mortality is not | Coho 130 117
indicated. In some (steelhead, | coho 87 117
chinook, and coho) a second, Or |cutthroat |145 119
perhaps range, of thresholds may be [ (kittle)

indicated. The indication of more
than one threshold may indicate
different mechanism of mortality.
(Fiddler and Miller 1994). Bouck observed a similar indication of
a lower threshold related to indirect mortality under shallow water
hatchery conditions associated with TDG at levels near 107%.
(Bouck personal communications 1994).

The analysis described by both Fiddler and Miller (1994) and
Jensen, et. al. (1986) provide an indication, and measure of
mortality thresholds. However, there is no indication oh how the
thresholds are associated with the various symptoms of Gas Bubble
Trauma (Fiddler and Miller 1994).

Fiddler and Miller also reviewed the results of instream live cage
experiments conducted by Kittle (1980). These results indicate a
threshold and that the time to mortality is dependent on water
depth.

The dose response analysis describes acute thresholds. Chronic
conditions may also influence population survival rates through a
variety of mechanism, such as predator prey relationships.
Alderice and Jensen (1985) suggest a division mortality response
into two categories, chronic and acute, resulting from
extravascular and intravascular bubble growth. Jensen et al.
(1986) observed an apparent division of chronic and acute response
near 108-110% TGP.

Fiddler and Miller (1994) cited several biophysical studies that
were used to develop equations which predict thresholds for
specific symptoms of GBT in fish. As illustrated, water depth, or
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the depth at which fish exists,
is a major factor influencing T

symptoms of GBD.
Opemp[m]

Experimental data and studies
are cited by Fiddler and Miller
(1994) to support the equations |
described by Fiddler (1984). In
an evaluation of biophysical 3
studies Fiddler and Miller
(1994) argue that a threshold of
AP~76 (110 % TGP) corresponds to -5t
extracorporeal bubble formation : ) ; i -,
in the gill lamellae, and that a 0 50 100 150 200 250 300 350 400
higher threshold near AP~ 115- Delia P
145 (TGP% 115-119) corresponds

to bubble growth in the

cardiovascular system. Swim-bladder over inflation is a problem
for small fish only .(Fiddler and Miller 1994). However, swim
bladder inflation may influence the fishes responses for
hydrostatic compensation. No specific relationships between GBT
signs and mortality are described.

Swimm Bladder
— Gill Bubbles
— Catdivascular

107 (TGP %) 120 133 146
1 1

Fidier (1984

Dawley, et al. (1976) observed that emboli in brachial arteries,
gill filaments, and heart were rarely observed on live subsamples
but were prevalent on dead fish, indicating these signs are
directly associated with the death of the animal. At 115% of
saturation in shallow tanks substantial (80%) mortality occurred
within 60 days of exposure. In deep tanks substantial mortality
(25%) occurred at 127% saturation after 7 days of exposure.

The NMFS "working group" reported and listed thresholds for sign of
GBD. A variety of ancillary factors, such as depth, and
temperature, would be expected to influence these thresholds. No
specific correlation between thresholds and subsequent mortality is
described.
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NMFS "working Group; Signs of Gas Bubble Trauma in Salmonids

Sign TDG (0 ft) |Age/class
Cardiovascular bubbles ~110% Juv @ Adults
Subdermal emphysema including mouth ~110 Juv. @ Adults
Latteral Line Bubbles ~110% Juv @ Adults
Swimbladder overinflation ~103% <= Juv.
Swimbladder rupture ~110% <= Juv
Exopthalmea, ocular lesions ??, 102% Juv. @ Adult
Loss of swimming ability ~106% Juv.@ Adults
Reduced Growth 102-105% Juv.

Immuno Suppression >108% Juv. @ Adult
Reduced Saltwater Adaptation - Seep Shrimpton 1983 Juv.

Field Studies:

The physiological relationship between depth compensation and
bubble formation, and the potential problems with gas bubble trauma
is well described, and illustrated in laboratory studies. Field
studies using live cage or deep tanks may provide an indication of
the potential influence of "sounding" to, at or below hydrostatic
compensation depth, avoid the effects of elevated gas pressure.

Review of fixed depth, volition live cage, and deep tank studies
described during the previous spill program review suggested a
threshold of mortality near 120% TGP. This finding is consistent
with the review of Weitkamp and Katz (1980) and the research by
Weitkamp (1977) that juvenile salmon appear to spend adequate time
at adequate depths to avoid acute mortality at about 120-125% TGP.

Fish under field exposures may experience intermittent exposure to
elevated levels of gas pressure due to changes in depth. The live
cage studies do not report internal signs of GBD. Weitkamp
reported external signs of GBD. At levels approaching 125% TGP
signs of gas bubble disease were apparent in 38% of the fish in 0-4
meter volition cages. At 125% or higher there was a marked
increase in mortalities of fish which spent 8 hours a day or more
within 1 meter of the surface.

The results of Weitkamp (19767?) have been identified as "highly
significant that no fish were killed in the surface to 4 meter
cages in a series of three test at total gas pressures of 120-128%
saturation". It is also '"highly significant" that mortality has
been observed in other deep volition live cage studies. Previously
identified conclusions that juveniles will remain at depth adequate
to compensate for total gas pressures up to 126% saturation appear
to be hopeful. Weitkamp (1977) concludes that below a depth of 1

12

C-12



meter significant mortality can

only be expected to occur in | selected Deep Volition cage bio-
exposure of 20 days at TGP assays (Weitkamp and Katz, Dawley-
levels of 123% or greater, above Backman)
125% for any appreciable period
results in significant risk of [ Source :GP - ; B
mortality (WeitkamP 1994, Ipofure ors.
personal communication). Dawley 1986 110% - 5d 1%
Limited studies exist at TDG
levels below 120%, and B e S Ak BE
conclusions that field studies Ebel 1971 127 - 74 45-68%
indicate these are “safe? levels Bbel 1971 a0 — 7 -
for any exposure period are
extrapolations. Beingen and 135 - ?/ 28%
Ebel (1969)
Avoidance / Depth compensation: Ebel 1969 130 - 8d 16%
(Coho)
It has been generally accepted
that fish are not able to detect ‘
supersaturation and avoid it. However, several reports indicate
that this theory may not be valid for all condition (Weitkamp and
Katz (1980). Ebel (1971) found that juvenile chinook salmon held

in 0-4.5 meter volition cages suffered much higher mortality from
GBD that did fish forced to remain in deeper water (3-4 m)
suggesting that these fish were unable to detect or were unwilling
to avoid, supersaturation. Similarly, Weitkamp’s volition age
experiments demonstrated fish in the deeper volition cages suffered
less mortality than those confined to shallow cages indicating a
mechanism of avoiding the impact of GBD at the surface. Neither of
these studies demonstrated a behavioral response due to elevated
TGP.

Dawley, et al. (1976) observed that chinook detected and avoided
elevated TGP in deep tanks after 3 days exposure, but steelhead did
not. Both Chinook and Steelhead showed vertical movement
"sounding" as an indicator of avoidance to supersaturation.
However, the avoidance behavior was not sufficient to prevent
mortality. The avoidance behavior changed when turbidity was
introduced, i.e. fish remained in shallow water. Depth
distribution also changed from night to day (Dawley et al., 1975).

Stevens et al (1980) observed avoidance in Sockeye and Chinook
smolts and Rainbow trout. Steelhead did not consistently avoid
elevated TDG and suffered higher mortality. The salmon and rainbow
trout generally avoided 125-145% TGP, but not 115% TGP. The
response by sockeye occurred more rapidly than other species, in
successive tests high levels were avoided within 2-3 hours.

Fiddler and Miller (1994) suggest that gas bladder overinflation
provides a mechanism for some fish to use water depth to compensate
for elevated levels of TDG. Fiddler and Miller cited Shrimpton et
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al (1990) who established that small fish exposed to elevated TDG
would descend in the water column to a level of depth compensation
or greater. These studies also found that as a consequence of not
experiencing gas bladder overinflation, as fish grew in size, there
was less and less tendency to use depth as a means of compensation.

Two "common sense" test have been cited during this review process.
First, that elevated levels of GBD above 115-120% have routinely
been observed in the Columbia: so that if fish died due to GBD as
reported there would be no fish. Since we have fish this indicated
depth or other means of compensation. Firstly, we do not know the

mortality rate associated with GBD. Some 1level of depth
compensation occurs due to natural travel depths of juveniles and
adults, which are not well defined. However, these no

quantifiable observations do not indicate detection and avoidance.
If detection and avoidance were occurring the observed acute
mortality would not have occurred and we would not expect to
observed internal and external signs of GBD. External and internal
signs of GBD are apparent in recent sampling efforts at low to
moderate levels of TDG.

The effectiveness of passive, or active, avoidance and depth
compensation can not be indicated with the information presented or
discovered in literature review.

DEPTH DISTRIBUTION IN RIVER:

Depth diStribut-ion . is important | yertical distribution of juvenile
to a determination of the salmon and steelhead caught in the
potential effect of hydrostatic forebay of Lower Monumental Dam
Chi k Steelhead
Dawley et al (1975) report that o2 ge- =2
of the fish caught in the upper | Depth (m) |N % N %
3.7 meeters, that 80% of the
e -3.7 143 58 441 36
Chinook and Steelhead trout 2
(combined) were in the upper 1.8 3.7-7.3 63 26 291 | 24
meters of the river, and that _
463 of the Chinook and 29% of |—>—== B L - BE
the Steelhead were caught 11-15 4 2 106 8
between the surface and 1.8 15-18 3 1 61 5
meters.
18-22° 6 2 62 6
Weitkamp and thz (1980) discuss I 5 i 53 -
several studies to provide
information concerning the depth | 26-29 5 2 48 4
distribution of migrating
juvenile salmonids in the
Columbia River. Smith (1974)

found 56% of juvenile chinook salmon and 36% of juvenile steelhead
were taken in the upper 4 meeters of the water collum, 46% of the
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Chinook and 28% of the steelhead were collected above 2 meeters,
and 19% of the chinook and 8% of the steelhead were above 1 meeter.
Results appear similar to Dawley (1975) indicating a significant
portion of the population residing within 2 meters of the surface.
However, Weitkamp (1974) in a different study found less than 5% of
the chinook salmon were collected above 2 meters, 20% of the coho,
and 10% of the steelhead were collected above 2 meters. Blaham
(1974) and Blaham et al (1976) approximate that 72% of the fish
encountered with sonar transducers were between 0.9 and 2.1 meters
deep.

The review by Weitkamp and Katz (1980) provides results similar to
those reported by Dawley (1975), however these studies are
interpreted differently by ODFW. The ODFW (letter July 8, 1994)
reports that according to studies conducted by Smith (1974)
Weitkamp (1974), Blahm (1974) and Blahm et al. (1974) significant
numbers of juvenile salmonids occupy water deeper than 4 meters in
Columbia Reservoirs.

The depth distribution studies reviewed did not provide measure of
TDG, and would likely not have provided information on whether fish
were actively avoiding elevated TDG levels. The fish could also be
expected to exhibit diurnal depth migration patterns. The NMFS
biological opinion notes that fall chinook juveniles rear in
backwaters and shallow water areas through mid-summer prior to
smolting. In personal communications Weitkamp (1994) suggest that
the live cage bio-assays may indicate a level of TDG that would not
protect the juvenile fall chinook juveniles rearing in shallow
backwaters. However, Dual (1994) also in personal communication
acknowledged the concern, but observed that they have not seen
significant (10%) signs of GBD in juvenile fall chinook monitored
below Priest Rapids or Bonneville.

Based on the observed depth distribution data reported it would not
appear appropriate to conclude that fish natural spend adequate
time at depths great enough to compensate for all potential levels
of TDG.

ADULTS:

Nebecker et al (1976) determined a lethal threshold for adult
sockeye from data illustrated and other unpublished data near 114%
TGP. No lesions of gas bubble disease were observed in fish held
at 110% saturation and the observed behavior was similar to that of
fish held at 100% saturation. Fish held at 115% saturation exhibit
external 1lesions and bacterial and fungal infections became
apparent in tissues devitalized by these lesions. Some of the fish
that died exhibited fungal infections but no external emphysema was
observed.

Based on the results of their studies, Nebecker et al (1976)
concluded that Sockeye migrating through the Columbia River would
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probably not be affected by GBD

if TDG levels remained below Threshold concenlralion delermined

for adull sockeye in 60 cm waler

115%. If salmon were swimming
in deeper water hydrostatic gy /™ 0 Mortally (hrs)
compensation would provide an | |

additional safety factor. sl

5001

Time to mortality in o

shallow water exposure
(Bouck et al 1976) £l

300 F '
. Threshold al 114% TGP%

*

Adult | Smolt | Parr 0

100 105 1o 15 120 125 130

115 309 154 125 Percenl Saluration

Nebeker [1976)

120 18 17 24

Bouck, et al. (1976) also

evaluated the time to 20%
mortality for adult and other life stages for salmonids. Prolonged
exposure was required to reach significant mortality at 115% TGP,
125% was lethal after 12 hours. Based on their analysis of
adults a threshold of 115% is identified for significant mortality.
Depth compensation would provide additional protection.

Gas bubble mortality in adults salmonids was reported by Westgard
(1962) and in Weitkamp and Katz (1973) in the McNary Spawning
Channel. A nitrogen saturation of 119% was measured in the area of
the channel where fish spent considerable time.

Weitkamp and Katz (1973) also report a substantial mortality of
adult salmonids below John Day Dam in 1968. This mortality was
attributed to elevated gas levels by Beiningen and Ebel (1970) in
Weithkamp and Katz. Dissolved nitrogen concentrations during the
mortality ranged from 123 to 143% saturation. It was estimated that
over 20,000 Summer Chinook were missing in this area.

Weitkamp and Katz (1973) also discuss Bouck (1979). Fish had been

naturally exposed to water of 118% of saturation or higher. Fish

were held for 44 days in shallow water of near 100% saturation. At

least 13 of 129 fish had macroscopic bubbles in the skin or fins

when they were collected. For fish held in temperatures of 10 and

16 C, mortality was 19 and 32% respectively. At these temperatures

35 and 29% of the fish developed blindness in at least one eye.

Bouck concluded that blindness and latent mortalities may be -
important. Higher mortalities occurred at higher temperature (>

20C) due to pathogenic bacteria.

Adults are forced to utilize restricted depths when entering and
negotiating fishway dams. Radio tracking studies (Monan and Liscom
(1973) in Ebel et al (1975) have shown that the amount of time
adult salmon spend negotiating fishways can be substantial. For
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example, a group of spring migrant at Bonneville took from 4 to 57
hours through the fishways. However, Weitkamp (1973) reports
(Beiningen (1973) as finding water is degassed within the top few
weirs of the fishway. Exposure time and effect of stress from fish
equilibrated to high gas levels entering fishways is not defined.

WHERE and WHEN to MEASURE:

The Corp of Engineers maintains
a llmlte.d ‘?‘utomated monltorll?g Existing Monitoring Lower Columbia
system within the lower Columbia
River. These monitors provide | Location Fore-bay | Tailwater
the information available for

o e . . McNar 2A, 1AR 1DL
determining compliance with the ¥ .
water quality standards. In John Day 1A 2 Grab
recent meetings the COE
1 The Dall 1A 1AR NA
suggested that additional e Tac-og
monitoring stations may be Bonnyville 1A 1 Grab
added{ and additional grab arrendale 1A, 1AR
sampling would occur.
Scamania 1A
The Department will review all N i

available monitoring data to
determine compliance with water || washougal 1A
quality standards. Appropriate
locations to measure compliance
include those stations located
approximately 1 to 1.5 miles
below the tailrace.

Wauna 1A
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Attachment D
ENVIRONMENTAL QUALITY COMMISSION

OF THE STATE OF OREGON

In the Matter of Rule ) STATEMENT OF NEED AND
340-41-155 Relating to Total ) JUSTIFICATION OF
Dissolved Gas in the Columbia ) TEMPORARY RULE

River

TO ALL INTERESTED PERSONS:

1. Effective May 16, 1994, the Environmental Quality Commission (EQC) is
adopting Rule 340-41-155 relating to total dissolved gas in the Columbia River. (The new
temporary rule is similar to another temporary rule adopted by the EQC on May 9, 1994,
which was limited in duration to seven days.)

2. Statutory Authority: The EQC has authority to adopt rules, including water
quality standards, under ORS 468.020 and 468B.048.

3. Need for Rule: The rule is needed to allow the U. S. Corps of Engineers to
spill temporarily water over certain dams on the mainstem of the Columbia River. The
purpose of these spills is an emergency operation aimed at assisting the outmigration of
juvenile salmon.

The spills proposed by the U. S. Corps of Engineers would likely violate the state’s
instream water quality standards for total dissolved gases (TDG) in the Columbia River.

The rule would address this problem by temporarily raising the TDG standard subject
to several conditions. The conditions include a requirement that the responsible federal
agencies monitor the spills to determine the impact on beneficial uses.

4. Documents Relied Upon:

Columbia Basin Fish and Wildlife Authority. 1993. Dissolved gas review and 1993
summary. Fish Passage Center, Portland.

Dawley, Earl M. and Margaret A. Toner. 1994. Preliminary Proposal: Evaluation
of the effects of dissolved gas supersaturation on fish and invertebrates in the mainstem
Columbia and Snake Rivers. National Marine Fishers Service, Northwest Fisheries Science
Center, Hammond.

D-1



Ebel, Wesley J., Howard L. Raymond, Gerald E. Monan, Winston E. Farr, And
George K. Tanonaka. 1975. Columbia River supersaturation. Effect of atmospheric gas
supersaturation caused by dams on salmon and steelhead trout of the Snake and Columbia
Rivers. National Marine Fisheries Service, Northwest Fisheries Center, Seattle.

Edsall, Donald A. and Charlie E. Smith. 1990. Oxygen induced gas bubble disease
in rainbow trout (Oncorhynchus mykiss). U.S. Fish and Wildlife Service, Fish Technology
Center, Bozeman.

Fidler, L.E., and S.B. Miller. 1994. Draft report on British Columbia water quality
guidelines for dissolved gas supersaturation. B.C. Ministry of Environment, Canada
Department of Fisheries and Oceans, Environment Canada.

Jensen, J.O.T. 1988. Combined effects of gas supersaturation and dissolved oxygen
levels on steelhead trout (Salmo gairdneri) eggs, larvae, and fry. Aquaculture 68:131-139.

Jensen, J.O.T., J. Schnute and D.F. Alderice. 1986. Assessing juvenile salmonid
response to gas supersaturation using a general multivariate dose-response model. Canadian
Journal of Fisheries and Aquatic Science 43:1694-1708.

Montgomery Watson. 1994, Task 5. Review of monitoring plans for gas bubble
disease signs and gas supersaturation levels on the Columbia and Snake Rivers. Bonneville

Power Administration, Portland.

National Council of the Paper Industry for Air and Stream Improvement, Inc. 1985.
A literature review of the possible effects of gas supersaturation on aquatic organisms.
NCASI Bulletin No. 476.

National Marine Fisheries Service. 1994a. Scientific rationale for implementing a
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COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION

729 NL.E. Oregon, Suite 200, Portland, Oregon 97232 Telephone (503) 238-0667
Fax (503) 235-4228
July 21, 1994 L)

Enviornmental Quality Commission
811 S.W. Sixth Ave.
Portland, OR

Dear Commissioners:

Today you are meeting to discuss the implications of a proposed controlled spill
program designed to provide a survival advantage for outmigrating juvenile salmon in the
Columbia River as they pass through the State of Oregon. There is a concern, that a by-
product of spill -elevated gas levels, may adversely affect salmon. Part of the information
being brought before you is a draft report on Gas Bubble Trauma (GBT) recently released by
the National Marine Fisheries Service (NMFS).

This draft report is a draft in progress by a panel of scientists convened by the NMFS
to address specific questions regarding GBT. We have not agreed as a group about the
accuracy of the statements or data presented. As a member of that panel I have two primary
concerns about your utilization of the unfinished report. The first is that the Panel has not
completed the report. On this note I concur with Dr. Jerry Bouck , a fellow Panel member, in
his note dated July 11, 1994, Dr. Bouck stated "the Panel neither delegated authority to

finalize its report, nor was the Panel given the opportunity to review and approve the June 28
draft, before it was submitted to NMFS. The NMFS prematurely released the working draft.

The second concern is the context for the draft report and draft recommendations. The
subject is controversial, subject to confusion, and easily missrepresented. For example a recent
article in the Seattle Weekly by Cyrus Noe stated that "the panel recommended adherence of
the 110 percent standard [in_the Columbia river] or lower", which was not the case [emphasis
added for clarity]. At the conclusion of the panel's meeting Dr. Chuck Coutant summarized
the results in progress to the public. He indicated that people are free to misinterpret or
misrepresent what the panel did, something that is beyond the Panel's control. Such is now
occurring. Thus, I would like to provide you with additional framework comments to aid you
in placing the unauthorized draft report into perspective and with a goal of diffusing or
preventing further misinterpretations or misrepresentation.

The panel met very hastily under an extremely structured process, that included
biased presentations from speakers and then a set of poorly chosen and written questions.
This oriented the panel toward a stilted synthesis and an exclusive synopsis of laboratory
studies. Thus, the relative relationship of GBT scientific knowledge to real-time riverine
conditions was not presented nor summarized. For example, the group indicated under
question 1 (b) that much is known about mortality of fish exposed in captivity, for certain gas
levels, physiological conditions, and selected species, but 1(d) much less is known about the
pathogenicity in the river system. Further, the study results summarized in a table in Question
2 are from laboratory studies. River study results summarized by Earl Dawley (Attachment
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1) were not included in the table. It might be noted that the field investigations demonstrate
that when the fish have the option of seeking a compensation level, they do so thereby
avoiding the lethal effects of prolonged exposure to supersaturated gas.

Unfortunately, the comments and discussions by the panel during the public part of
the meeting were not part of the NMFS-released report. The panel was very concerned about
the need for additional in-river study and monitoring programs to determine the relationship,
if any, between observed signs of GBT and increased risk to lethal or sub-lethal impacts on
salmonids. I raised the issue that the current monitoring program does not evaluate the
relationship of signs of GBT and survival. The current monitoring programs evaluates fish
passing through a mechanical bypass system, which from a study design perspective is a
different treatment. Numerous, passage problems have been identified with mechanical bypass
systems, which are substantually different than the spill bypass. Thus, it is improper to
suggest that the results of observations from one treatment can be extrapolated to a different
treatment. Additionally, there was a concern over the accuracy and reliability of the biological
monitoring observations, especially those associated with lateral line measurements. In the
public part of the testimony it was evident that bubbles are often found in the absence of
elevated gas levels and additionally there was a concern about the skill levels of the
observers. Also, none of the observed signs were being measured relevant to survival. .

The relationships between the current 110% standard, proposed controlled spill, and
elevated gas levels were not addressed by the Panel. The Panel recognized that fishery
managers must weigh the benefits and risks for various options to pass fish and that GBT is
but one of those factors. We recognized that water quality standards are often established to
allow for a margin of safety . We wanted to reassure the managers that when gas levels are
below 110% we believe that there is no need for direct biological measures for signs of
GBT. The current standard is most relevant to hatchery rearing practices rather than in river
situations because the laboratory studies upon which the standard was developed occurred in
conditions similar to those found in fish hatcheries. Committee members, including myself,
indicated their availablity to assist in the development and execution of study and
evaluation programs to reduce future uncertainty associated with visual signs of GBT and
survival.

We had before us information that indicated that, more often than not, gas levels
exceed the current standard in the Columbia River Basin. Therefore, we recommended that a
long term solution be found which may require serious consideration in changing the physical
form of the existing hydro-facilities. We did not address the issue of spill, thus did not make
any recommendation as to whether the program should or should not continue. This is a
management/policy call beyond the specific tasks before the ad-hoc panel on GBT.

I am available if you have questions.

Thank-you ‘,ﬂ
FA LY S——

Thomas W. H. Backman Ph.D.
Senior Fishery Scientist
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SALMONID HOLDING TESTS AT AHBIEHT RIVER SATURATION

Reasesrcher Site Species  Ava. TGP _Period Death
0-3 FEET DEPTH
Ebel (1969) Priest Rap. Dam Coho 142% < 8d 100%
Beiningen and Ebel <1969) The Dalles Dam Chin.(0’s) 135% - 98%
Ebel (1871) Ice Harbor Dam Chin.(0‘s) 130% 7d 100x
Ebel (1969) Prieat Rap. Dam Coho 130x < 8d 100%
Ebel (1971) Ice Harbor Dam  Chin.(1’s) 127% 7d 100x
Heekin and Turner (1974) Rocky Reach Dan Chin.(0’s) 126% 2d 100x%
Steelhead 126% 3d 100x
Coho 126% 3d 100x
Weitkamp (1976) Rock Isl. Dam Chin.(0’s) 124x% 3d 100%
Heekin and Turner (1974) Wells Dan Chin.(0°s) 120% 74 97x
: Steelhead 123% 3d 92%x
Weitkamp (1976) Rock Isl. Dan Chin.(0’a) 123% 204  88%
121% 10d  53%
Blahm et 4l1,(1976) Preacott QOre. Chin, (0’8) 120x 55d  80%
Steelhead 120% §5d  80x
Ebel (1969) Priest Rap. Dam Chin.(1’s) 118% 92d 7%
Davlaey (1986) The Dalles Dax  Chin.(1s)  110% Sd 9
3-5 FEET DEPTH
Heekin and Turner (1974) Wella Dam Coho 125% 74 18x
Weltkemp (1976) Rock Ial. Dam Chin. (0’s) 124x% 20d  30%
Heekin and Turner (1974) Walla Danm Chin.(0’s) 123% 3d 92x
Weltkarp (1976 Rock Ial. Da= Chin. (0’8) 123% 20d bR
121x 20d - 0%
Dewley (1986) The Dalles Der  Chin.(1’s) 110% Sd 2%
4-G or S-7 FEET DEPTH
Ebel (1971) Ice Harbor Chin.(0’s) 130% 7d 53%
Heekin and Turner (1S74) Wells Dan Chin.(0‘a) 123x% iod 25x%
Coho 125% 13d 0%
6-9 FEET DEPTH
Ebal (1969) Prieat Rap. Dam Coho 142% 8d 70x%
Coho 130% &d &%
‘Waltkamp (1976) Rock Ial. Dam Chin. (0’ &) 124% 20d 1%
: 125% 20d 1%
121% 10d - 0x
Chin.(1’s) 118 92d 25

Ebel (1969)
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Heekin and Turner (1974)

(S B

Waitkamp (19762

Blahr et al.(1976)

Keekin and Turnar (1974)

Vailtkarp (1976)

Beiningen and Ebel (1969)

Ebel <1971)
Ebel (1969}
Ebel (1971

Veltkamp (1976)

Ebel (1969)

Dawley (1986)

Heekin and Turner (1974)
HcConnell and Davia(197s)

Dawley et al. (1975)

2

0-7 FEET OF DEPTH

Rocky Redch Danm

Rock Isl. Danm

Prescott Ora.

0-10 FEET OF DEPTH

Rocky Reach Dam

Rock Ial. Dan

0-13 or 0-18 FEET

The Dallea Dam
Ice Harbor Dam
‘Prieat Rap. Dan
Jce Harbor Dam
Rock Isl. Daa

Priest Rap. Danm
The Dalles Dam

AVOIDANCE TESTS

Chinack (Q’'s)
Coho

Chinook (0’s)
Stealhgad
Chinook (1°s)
Stealhcad

Chin.(0"a) 126%
Steelhead 126%
Coho 126%
Chin.{(0’s) 124%
123%
121%
Chin.¢0"&) 120x% -
Steelhead 120%
Chin.(0g} 126x
Steelhead 126%
Coho 126%
Chin.(0’s) 124%
123%
121%
OF DEPTH
Chin.(0’s) 135x
Chin.(0’s) 130%x
Coho 130%
Chin.(1’4) 127%
Chin.(0’s) 124%
123%
121%
Chin.{0"s) 118%
Chin.(1’sa) 110x%
2115%  lateral
>115% lateral

130% lateral
iz0 lateral
130% vartical
130% vertical

=~ _ e

30d €5x%
30d 60X
30d 4%
20d e61x
20d 17x
10d oOx
58d 1ix
994 6%

21d 3x
2id 0%
2id 0%
20d 8%
204 3%
10d 0%

-~ 28X
7d S8x
8d 16ex
7d  45%

20d 0%

20d Ox
10d 0%
924 6x%

Avoided
None
Avoided
None
Avoided
Nona
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COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION

729 N.E. Oregon, Suite 200, Portland, Oregon 97232 Telephone (503) 238-0667
Fax (503) 235-4228

MEMORANDUM

TO: DISTRIBUTION
i

FROM: BOB HEINITH, FISH PASSAGE SPECIALIST

DATE: JULY 18, 1994

RE: TRIBAL AND AGENCY SUMMER SPILL RATIONALE AND RISK ASSESSMENT

The document entitled, " Scientific Rationale for Implementing a Summer Spill Program to
Increase Juvenile Salmonid Survival in the Snake and Columbia Rivers", was inadvertently
distributed with several errors in the main section. On Page 4 there were both grammatical
errors and one technical error, and on a few other pages there were grammatical errors.
Please substitute the enclosed corrected document and discard the original. On behalf of the
agency technical representatives who developed the document, I apologize for this
inconvenience.

spcor.4
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COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION

729 N.E. Oregon, Suite 200, Portland, Oregon 97232 Telephone (503) 238-0667
Fax (503) 235-4228

July 18, 1994

Honorable Barbara Roberts
Governor of Oregon

207 State Capitol

Salem, OR 93720

Honorable Michael Lowry
Governor of Washington
Capitol Office Building
Olympia, WA 98504

Dear Governor Roberts and Governor Lowry:

The river conditions for this summer’s outmigrating juvenile fall chinook in the
Columbia River Basin are very poor. At the same time, the 1994 summer migration
represents one of the best in recent years in terms of the predicted abundance of juvenile
salmon. Unfortunately, federal hydrosystem operators will not achieve the minimum flow
targets specified in NMFS’s biological opinion under the ESA. To maximize the survival of
these important salmon, a comprehensive summer spill program must be and can be
immediately and carefully implemented at each mainstem dam.

The enclosed spill program and risk assessment was developed by technical staffs of
our Commission, the fishery agencies of Oregon, Washington, Idaho and the United States
Fish and Wildlife Service. On behalf of our member tribes, I urge you and your state water
quality agencies to take whatever steps are necessary to expedite this program.

Thank you for your immediate attention to this issue.

Sincerely,

b O Jﬁ"

Y/ Ted Strong
Executive Director

Enclosure

cc: F. Gary Smith, NMFS
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SCIENTIFIC RATIONALE
FOR IMPLEMENTING A SUMMER SPILL PROGRAM TO INCREASE JUVENILE
SALMONID SURVIVAL IN THE SNAKE AND COLUMBIA RIVERS

By
Columbia River Inter-Tribal Fish Commission
Idaho Department of Fish and Game
Oregon Department of Fish and Wildlife
U.S. Fish and Wildlife Service
Washington Department of Fish and Wildlife

July 15, 1994

Overview

This document provides scientific justification for implementation of the attached 1994 summer spill
programs at Corps of Engineers (Attachment 1) and Mid-Columbia PUD mainstem dams (Attachment
2) in the Columbia River Basin. It is the intent of these programs to substantially increase juvenile
anadromous fish survival through the hydrosystem. The programs and supporting rationale and risk
assessment were jointly developed by the combined technical staffs of the Columbia River Inter-tribal Fish
Commission, Idaho Department of Fish and Game, Oregon Department of Fish and Wildlife, U.S. Fish
and Wildlife Service, and Washington Department of Fish and Wildlife (hereinafter fishery managers).
Anadromous fish that will be protected by the spill programs include salmon stocks both listed and
petitioned for listing under the Endangered Species Act, non-listed salmon stocks, and other anadromous
stocks such as Pacific lamprey which are in serious decline. These programs will compliment other
protection and restoration programs in the Columbia Basin.

The object of the summer spill programs is to achieve an 80% fish passage efficiency (FPE) objective
at all Corps projects on the lower Snake and Columbia Rivers, and other passage efficiency goals at the
various Mid-Columbia PUD dams (DFOP 1993). ' In accomplishing this, the fishery managers propose
that the operation of the hydrosystem be managed so that an average of 120% or less total dissolved gas
pressure be maintained in the river. Further, the fishery managers propose that the 120% criterion be
measured well downstream of tailrace areas, after gas levels have had a chance to dissipate. In addition,
because of problems with accurate measurement of gas levels, fishery managers recommend that up to
an instantaneous reading of 125% total dissolved gas pressure be allowed to provide a reasonable margin
of measurement error.

Based upon historical migration estimates (DFOP 1993), the fishery managers recommend that the spill
program be implemented at all Corps run-of- river projects in the Snake and Columbia Rivers until
August 31, 1994 to insure that the juvenile summer migration is protected (DFOP 1993). Duration of
spill programs at individual mid-Columbia PUD dams will be determined by the various Coordinating
Committees based upon ongoing FERC proceedings, settlements and stipulations.



These summer spill programs are partially in response to the apparent salmon stock collapse observed
this year in Columbia River spring and summer chinook and expected to occur in fall chinook. From
1993 to 1994, adult spring chinook escapement to Bonneville Dam has decreased from 112,000 to less
than 21,000 which is the previous all time record low. The trend is similar for adult summer chinook
escapement which is projected to be less than 10,000 salmon at Bonneville Dam this year down from over
22,000 salmon in 1993 (TAC 1994). The predicted escapement of wild Snake River fall chinook adults
at Bonneville Dam is 803 (Swartz 1994), the second lowest on record since 1986 and 41% of the 1986-93
average. Under these conditions, tribal ceremonial and subsistence harvest and non-treaty harvest have
been severely restricted and in some cases, curtailed.

The stock collapse of Columbia River chinook is likely related to the continuation of extremely poor flow
and migration conditions that occurred in 1992 (FPC 1993; Columbia River Water Management Group
1993-4), complicated by possible impacts of low ocean productivity resulting from El Nino conditions
as noted by Johnson (1984), Ware and Thompson (1991), and Lichatowich (1993). Because the effects
of ocean impacts cannot be controlled and federal agencies are either unwilling or unable to dedicate
available storage in upriver reservoirs for flow augmentation, the fishery managers strongly recommend
implementation of these spill programs. Spill is the only alternative left to reduce hydrosystem mortality,
which could exceed 95% of juvenile summer migrants as documented during similar low flow years
(Raymond 1979; Raymond 1988; Ebel et al. 1989).

Because 1993 basin summer and fall chinook adult escapement was relatively high under good
environmental conditions, the relatively abundant 1994 subyearling progeny of these stocks must be
afforded the best protection possible as they migrate downstream through the hydrosystem. Impacts to
an abundant juvenile year class on stock viability can be substantial. Junge (1970), through use of a
Ricker-type reproduction curve, demonstrated that a smolt kill of 50% reduced a stock by 60% whereas
an adult kill of 50% would reduce a stock by 20%. Such losses on a relatively strong outmigrating year
class could have severe if not irreversible consequences on stock abundance and diversity (Riggs 1986).

The fishery agencies and tribes have chosen a conservative approach to the implementation of the spill
programs. Spill volume caps are provided to avoid exceeding either 120% daily average or 125%
instantaneous total gas pressure criteria. Where possible, spill is confined to nighttime hours which
reduces power and possible adult fish passage impacts. When it is not possible to confine spill to
nighttime hours to achieve a 80% FPE, some daytime spill is proposed with caps to avoid impacts to
adult passage. As will be discussed below, the fishery managers believe a 120% total gas pressure
(TGP) criterion is conservative and will result in minimal impacts, if any, to juveniles and adults.

Through a comprehensive review of pertinent literature and extant river conditions, and based upon
professional experience, the fishery managers have conducted the following risk assessment. This
assessment carefully weighs the factors of various passage mortality rates and other impacts to summer
migrating anadromous fish as they pass through the hydrosystem. Based upon this analysis, the fishery
managers have concluded that controlled spill will substantially enhance the in-river survival of summer
anadromous fish over other available alternatives.



Spill has been repeatedly demonstrated to be the most effective and safest means of project passage and
is the only means to enhance survival without additional flow augmentation. Juvenile salmon that pass
a project through spill have a significantly higher rate of project survival (98% point estimate) than fish
that pass through turbines (85% point estimate). Specific mortality ranges are given later in this
document. Without spill, the majority of juvenile chinook will pass through turbines since only 8-35%
of summer migrants are guided and collected by mechanical bypass systems at Corps projects. Further,
spill will improve survival and other impacts upon fish production by reducing delay of juveniles at the
projects and reducing predator/prey interactions by dispersing predators in tailrace areas. And finally,
spill for fish passage addresses the substantial scientific uncertainty associated with transportation of
summer chinook juveniles, especially Snake River fall chinook.

Monitoring program

The extensive physical and biological monitoring program to assess the occurrence of gas bubble trauma
(GBT) in both spring and early summer migrating juvenile and adult salmon at each dam will be
continued for the remainder of the summer migration (DFOP 1993, appendices 4-13 and 4-14). Because
sampling of internal tissues of juvenile salmon which have passed through mechanical bypass systems is
of questionable value, this practice will not be continued. Instead, external symptoms will be monitored.
It is imperative that the Corps of Engineers be more diligent and consistent in operating the physical
monitoring system. Total gas pressure measurements should be taken at all dam forebays, with backup
monitoring to allow for better and more consistent measurements. The 1994 DFOP includes criteria to
allow for flexibility for adjustments in the spill program based upon the possible occurrence of GBT in
both juveniles and adults.



Technical Basis for the Summer Spill Program

Spill has been shqwn to be the most biologically effective and safest means of project passage

Spill is not an "experimental measure"”, but has been shown to be the most effective management tool
for improving passage survival of migrating salmon and steelhead at mainstem hydroelectric projects.
Controlled spill has been implemented at mid-Columbia PUD dams since 1983 under the mid-Columbia
Federal Energy Regulation (FERC) Commission Proceedings (Bodi 1986) and at Corps dams since 1989
under the 1989 Memorandum of Agreement to provide protection of juveniles until adequate functioning
mechanical bypass systems have been installed. As previously stated, controlled spill to safely pass 80%
of juvenile salmon migrants is the goal of this proposed spill program (DFOP 1993). Protocol for
specific spill patterns for juveniles and adults at each dam is provided in the 1994 DFOP and represents
years of model and field studies by the fishery agencies, tribes and dam operators. During the 1994
spring migration, controlled spill was implemented at all mainstem basin dams to increase juvenile
survival.

Extensive studies at mainstem Columbia and Snake River dams have documented that juvenile mortality
from turbine passage is much greater than spillway passage. Studies have shown that mortality from
turbine passage ranges from 8-32% compared to only 0-4% for spillway passage (Tables 1 and 2). In
studies of subyearling fall chinook at McNary, John Day, and Bonneville powerhouses I and II, turbine
mortality ranged from 11-18%, while spillway mortality ranged from 0-4%. Although research
investigating the magnitude of turbine passage impacts to adults which fallback through turbines is
limited, mortality ranges from 22-51% for adult steelhead have been documented (DFOP 1993).

Juvenile mechanical bypass systems, are only able to guide and collect 8-35% of summer juvenile
migrants (Ceballos 1992; Gessel et al. 1990; 1991; Ledgerwood et al. 1988;1991). Mortality and injury
rates to subyearling migrants undergoing passage through mechanical bypass systems can exceed that
from spillway passage, particularly at transportation dams due to additional delay, handling, and stress.
Bypass system mortality of subyearling chinook at McNary Dam during 1992, a similar low flow year
as 1994, ranged from 4-6% (WDF 1992). During peak migration periods in 1992, mortality rates
through the McNary mechanical bypass system approached 9%, chiefly because of poor water quality
(WDF 1992). Despite a new bypass system completed for the 1994 migration, recently an estimated
50,000 juvenile migrants were lost at McNary Dam in only a few days due to poor water quality
conditions in the mechanical bypass system (Filardo 1994). WDF (1992) found that subyearling chinook
descaling from travel through juvenile bypass systems during 1988-92 ranged from 1.6 to 21%. Available
comparative studies between Lower Granite spillway, turbine and mechanical bypass systems indicate that
smolts which passed through the dams via the spillway suffered the least from both partial descaling
(5.8%) and severe descaling injuries (1%) (Park and Achord 1987). Unfortunately, the recently
installed mechanical bypass systems at Little Goose, Lower Monumental and McNary Dams have never
been adequately evaluated for specific impacts to subyearling migrants (Barilla 1993). The fishery
agencies and tribes have never supported operation of these systems for the migration at large without
adequate evaluation.



Spill will improve survival of fish by reducing delay of juveniles at the projects and reducing

predator/prey interactions and reduce exposure to high levels of dissolved gas, and reduce residualism

Spill will improve survival of fish by reducing delay of juveniles in forebays and tailraces where predator
populations and predation rates are highest. Spill can greatly reduce delay of smolts in forebays as has
been observed at The Dalles Dam (Snelling 1994). Spill establishes a large flow with increased velocity
that disperses predators from the forebay and tailrace areas thus reducing predator/prey interactions (Faler
et al. 1988).

Smith (1982) found that because subyearling salmon travel passively downstream, higher velocities
provided by spill would save these juveniles critical energy reserves necessary for parr to smolt
transitions, as well as move them more quickly through the river. This in turn would reduce migrant
susceptibility to predators and disease, and would reduce the likelihood that smolts would revert to
freshwater parr (non-migratory status) by excessive delay in traversing the hydrosystem.

Spill addresses the substantial uncertainty associated with the Corps transportation program

Spill at transportation collector projects addresses the uncertainty associated with the juvenile salmon
transportation program by spreading the risk between in-river passage and transportation (Ad Hoc
Transportation Review Group 1992; Mundy et al. 1994; FERC 1994). As recently concluded by an
expert team of independent scientists, "[t]ransportation alone, as presently conceived and implemented
is unlikely to halt or prevent the continued decline and extirpation of listed salmon in the Snake River
Basin"...and that "available evidence is not sufficient to identify transportation as either a primary or
supporting method of choice for salmon recovery” (Mundy et al. 1994). This is consistent with the
findings of Raymond (1988) and Congleton et al. (1985) who found that transportation had been
ineffective in reversing the decline of runs of spring and summer chinook and steelhead returning to
the mid-Columbia and Snake rivers during 1962-84. Evidence provided by the Ad Hoc
Transportation Review Group (1992) indicated that transportation may have reduced survival of wild
Snake River spring and summer chinook to spawning grounds. Adult homing impairment and
disruption of freshwater life histories are two key problems attributed to the juvenile transportation
process (TRG 1992, Mundy et al. 1994; Heinith 1993).

The USFWS (1993), Steward (1993) and Congleton et al. (1985) noted that handling in the
transportation process may greatly increase stress and mortality to juvenile migrants, particularly
when water quality conditions deteriorate and may override any perceived benefits of transportation.
For example, Mundy et al. (1994) noted that in 1977, an extremely low flow year similar to this
year, transportation treatment and control fish died equally because no adults returned from the study.
The cause was likely indirect or delayed mortality from screen guidance, collection, holding,
transportation, and concentrated release into high predation areas. This is a particular problem for
summer subyearling migrants as they are usually trucked instead of barged, because few of them are
collected at mainstem dams, and operation of barges on this basis is not cost-effective. Numerous
studies have documented that trucking migrants is even more stressful than barging and that stressed



migrants are highly susceptible to predators at the time of release (TRG 1992; Congleton et al. 1985;
Mundy et al. 1994; USFWS 1993).

No transportation studies have been conducted on subyearling chinook salmon at Snake River dams.
Transport studies of subyearling chinook at McNary Dam in 1986, 1987, and 1988 were conducted
under no spill conditions. In addition, the control fish were released in small numbers from the old
bypass outfall. They were the only fish released from the bypass because all fish collected, except for
the controls, were transported. We suspect that predation rates on the control releases were very
high because of the no-spill and low flow conditions in the tailrace that occurred during these studies.
Hence, the results of these studies are not applicable to subyearling chinook salmon passing the
project under spill conditions.

It has consistently been the position of the fishery managers that transportation is an interim and
experimental mitigation program that cannot substitute for the provision of adequate in-river passage
conditions provided by flow and spill. A Federal Energy Regulatory Commission (FERC)
administrative law judge upheld this position in a 1992 ruling against transportation at two
mid-Columbia dams and ordered immediate spill at a 70% and 50% FPE level for spring and summer
migrants, respectively, until completion of fish bypass systems (FERC 1992). On May 27, 1994, fully
taking into account voluminous technical information on dissolved gas complied over a two year
period, FERC ordered implementation of this spill program at Priest and Wanapum dams (FERC
1994). On July 1, 1994 the Washington Department of Ecology granted an administrative order
modifying the state water quality criteria so that the FERC summer spill program could be
implemented (Attachment 3).

Spill protects critical life history diversity

The Columbia River juvenile summer outmigration is comprised of a mosaic of many stocks from all
basin tributaries and mainstem reach areas. Within each stock of the migration, multiple life histories
within a single salmon stock have evolved over millions of years to provide stock resiliency and
stability for dealing with different types of environments (Winemiller and Rose 1992). Because of
these different life histories, which include diverse migration timing and the use of different spawning
and rearing areas, there is a reduced chance that a single or multiple environmental disturbances, such
as a low flow year, will impact overall stock fitness and diversity (Schluchter and Lichatowich 1977).

Spill and associated in-river migration allow adequate time for rearing and physiological maturation of
subyearling chinook stocks to reach a proper size prior to saltwater entry to survive (Mundy et al.
1994; CBFWA 1991). This has been confirmed by numerous studies involving scale analysis
(Schluchter and Lichatowich 1977; Lichatowich 1976; Reimers 1973) and physiological studies
examining osmoregulatory processes (Wagner et al. 1969; Ewing and Birks 1982; Wedemeyer et al.
1980). Interruptions to the critical freshwater rearing life history stage, such as that imposed by the
Corps transportation program and selective mortality from turbine passage, may have serious
implications to stock survival and overall production characteristics such as adult age at maturity and



fecundity (Groot and Margolis 1991; Nicholas and Hankin 1989; Thompson 1959, Schluchter and
Lichatowich 1977;1993).

Studies clearly show that adult survival is enhanced with spill

The historical record clearly demonstrates that better adult returns of summer and fall chinook had
occurred during years when juveniles migrated under high flow and high spill conditions. Raymond
(1988) reported that the lack of spill and installation of additional turbine units in the basin were
primarily responsible for extremely low smolt to adult return rates of mid-Columbia summer chinook.
Hilborn (1993) demonstrated a strong relationship between flow and adult survival of Priest Rapids
Hatchery fall chinook during 1977-87 similar to the relationship found for Snake River wild
spring/summer chinook by Petrosky (1991). In both analyses, the highest survivals occurred in 1982,
a year of high flow and spill. In contrast, 1977 was characterized by low flows and no spill. Under
these conditions, estimated mortalities in excess of 95% of the outmigration at large occurred, based
upon analysis of adult returns in subsequent years. In a recent analysis of the 1994 controlled spring
spill program on adult passage, the Fish Passage Center found that there was no impact on adult
passage based upon interdam conversion rates for adult spring chinook (DeHart 1994, Attachment 4).

Model results indicate that in-river survival will be improved

Model results demonstrate that the in-river survival of fall chinook will be enhanced by the proposed
spill program. Using the FLUSH Model developed by the state fishery agencies and tribes, the
in-river survival of Snake River fall chinook was estimated under various flow and spill options
(Attachment 5). The analysis shows that with the flows proposed by the NMFS and 80% FPE spill at
each project, in-river survival of Snake River fall chinook to below Bonneville Dam would be
increased by 61% from 1.8 to 2.9%. This improvement in survival will likely increase future adult
returns and help prevent additional declines of Snake River fall chinook and mid-Columbia summer
chinook and other anadromous stocks.

Studies show that juveniles and adults can tolerate dissolved gas levels that will occur as a result of
spill

Susceptibility of juvenile salmon to gas bubble trauma (disease) depends on a number of important
factors ancillary to total gas pressure. These factors must be considered when evaluating possible gas
bubble trauma to the summer migration at large. Based upon the past information, lower summer
flows and resultant lower volumes of spill are not expected to result in gas bubble trauma especially
at flows projected to occur this year (Columbia River Water Management Reports). Physical factors
include: water temperature and total dissolved particulates (Jensen et al. 1986; Alderdice and Jensen
1985) and atmospheric pressure (Jensen et al. 1986; Alderdice and Jensen 1985). Biological factors
include: size, species, genetic composition and physiological condition of the fish (Jensen et al. 1986;
Alderdice and Jensen 1985) and proximity and length of exposure to total gas pressure (Weitkamp and
Katz 1980).



There are also behavioral factors that allow salmonids to withstand what otherwise might be harmful
levels of total dissolved gas. Juvenile and adult salmonids have been documented to sound in the
natural environment and achieve hydrostatic compensation, thus avoiding impacts of elevated levels of
total gas pressure (Weitkamp and Katz 1980; Weitkamp 1976;1977; Gray and Haynes 1977). Knittel
et al. (1980) and Weitkamp and Katz (1980) reported that juvenile salmon could recover from
symptoms of gas bubble trauma in 30 minutes to 2 hours time by sounding. Intermittent exposure
may increase the level of gas supersaturation fish are able to tolerate because it increases the time
over which a specific exposure accumulates. It also provides an opportunity for recovery to occur,
particularly if it is accompanied by depth compensation. The effects of intermittent exposure on
tolerance to supersaturation has been demonstrated by Meekin and Turner (1974), Blahm et al.
(1976), and Bouck (1980). Bouck noted that, "..[f]ish in deeper water or exposed intermittently are
least susceptible (to GBT) if susceptible at all."

Several studies have been conducted in the laboratory and the field under various depth and dissolved
gas levels to determine the effects of depth compensation for salmonids in supersaturated water (Table
3; DFOP 1993). The most relevant studies were the volitional live cage studies conducted in-situ at
Wells Dam (Meekin and Turner 1974), and Rock Island Dam (Weitkamp 1976) where fish were
allowed to sound to avoid impacts of supersaturation (Table 3).

Depth of the live cages extended from the surface to 3.1-4 meters below the surface. Meekin and
Turner (1974) also held fish in cages at variable depths from surface to 1, 2, 3, and 4 meters. These
studies indicate that the effects of hydrostatic compensation due to depth is as predicted by theory and
that when given the opportunity, that juveniles will remain deep enough to compensate for total gas
pressures up to 126% saturation. It is highly significant in Weitkamp’s study that no fish were killed
in the surface to 4 meter cages in a series of three tests at total gas pressures of 120-128 % saturation.
It should be noted that even in the surface to 4 meter cage, fish are confined to shallower water than
they normally occupy in the reservoirs (Smith 1974; Weitkamp 1974; 1977; Blahm 1974; Blahm et
al. 1976).

Toner (1993) examined salmonids, resident fish and invertebrates for signs of GBT below Bonneville
Dam by seines and other field sampling gear. During high spring spills which caused total gas levels
to reach 128% saturation, she found that external signs of GBT were rare. Less than 1% of chinook
salmon and resident fish showed signs and no evidence of GBT was noted in sampled invertebrates.

1994 NMFS Dissolved Gas Panel Report

Unfortunately, the National Marine Fisheries Service prematurely released a draft report by a panel of
dissolved gas experts before all panel members could concur with the contents of the report (Backman
1994; Bouck 1994; Attachment 6). The current draft report should be disregarded. The NMFS
should retract the draft report and a final report should be issued in which all panel experts can
concur. This was the intent of the panel, and was their charge by the NMFS. -



Summary and Recommendations

Based upon the risk analysis performed above which considered the best available and pertinent
scientific literature and data, current river conditions, and professional judgement, the fishery
agencies and tribes strongly recommend immediate implementation of the above controlled spill
program to protect migrating juvenile summer and adult anadromous fish populations as they traverse
the Columbia Basin hydrosystem. In order to implement this program, we also recommend a
modification of Oregon’s and Washington’s water quality criteria to allow total dissolved gas levels to
reach a daily.average of 120%. saturation, or an instantaneous measurement to reach up to a 125%
saturation level. We recommend that the spill program and modifications to the existing total
dissolved gas standard be implemented until August 31, 1994 to allow protection of summer migrants
through the mainstem Snake and Columbia Rivers.

We also strongly encourage the Oregon Environmental Quality Commission and the Washington
Department of Ecology to direct hydrosystem operators to expedite investigation and installation of
structural modifications at dams, such as spillway deflectors. Addition of these modifications will
further protect remaining anadromous stocks passing through the hydrosystem by establishment of
better in-river water quality. This is particularly important for control of total dissolved gas in
normal and high flow years, and when the operation of dam powerhouses, even without spill, still
results in elevated levels of dissolved gas being discharged into the river (Figure 1).

Tables 1-3
Figure 1
Attachments 1-5
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Table 1. Turbine mortalities of juvenile chinook, coho, and steelhead from studies at
Columbia River dams with kaplan-type turbines. '

Dam Year(s) Species (%) Mortality
BonnevilleI* 194247 Subyearling 15
chinook
McNary® 1955-56  Subyearling 11
chinook

Ice Harbor® 1968 Yearling 32
chinook

L. Monumental® 1972  Yearling 20

coho

John Day* 1979  Subyearling 13
chinook

Wells’ 1980 Yearling 16
steelhead

L. Granite® 1987 Yearling 17
chinook

Bonneville II* 1989  Subyearling 18
chinook

L. Granite' 1993 Yearling
chinook 18

L. Goose! 1993 Yearling 8
chinook

Source

* Holmes 1952.

® Schoeneman et al. 1961.

¢ Long 1968.

4 Long et al. 1975.

© Raymond and Sims 1980.

t Weitkamp et al. 1980.

& Gilbreath et al. 1993.

* Giorgi and Stuehrenberg 1987.
! Iwamoto et al. 1993.



Table 2. Spillway mortalities of juvenile chinook, coho, and steelhead from studies at
Columbia River dams

Dam Year(s) Species (%) Mortality
BonnevilleI* 194247  Subyearling 3
chinook
McNary® 1955-56  Subyearling 2
chinook
L. Monumental® 1974 Yearling 0
coho
Yearling 2
steelhead
Bonneville I 1974  Subyearling 4
chinook
John Day* 1979  Subyearling 0
chinook
Wells® 1980  Yearling | 0
steelhead
Rocky Reach® 1980 Yearling 1
coho
Bonneville IT* 1989 Subyearling 1
chinook
L. Goose' 1993 Yearling 0
chinook
Source

* Holmes 1952.

® Schoeneman et al. 1961.

¢ Long et al. 1975 (with spillway deflectors).

4 Johnsen and Dawley 1974 (with spillway deflectors).
¢ Raymond and Sims 1980.

f Weitkamp et al. 1980.

¢ Heinle and Olson 1980.

" Gilbreath et al. 1993.

b Giorgi and Stuehrenberg 1987.

i Iwamoto et al. 1993.



Table 3. Mortalities of juvenile chinook, coho, and steelhead held in surface to deep live cages
in the Snake and Columbia Rivers. :

Exposure TDG Mortality

Species Depth m) (@) (%) (%)
Coho® 0-3.1 21 128 0
Chinook® 0-3.1 21 128 3
Steelhead® 0-3.1 21 128 0
Chinook? 0-1 20 120-128  88-100

0-2 20 130-128 17-61

0-3 20 120-128 3-8

04 20  120-128 0
SOUfCE

¢ Meekin, T.K. and B.K. Turner (1974)

4 Weitkamp, D.E. (1976)
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ATTACHMENT 1

FISH PASSAGE CENTER

2501 S.W. FIRST AVE. « SUITE 230 * PORTLAND, OR 97201-4752
PHONE (503) 230-4099 * FAX (503) 230-7559

YSTEM OPERATIONAL. REQUEST

TO: FEDERAL EXECUTIVE IN-SEASON MANAGEMENT TEAM:
NMEFS-Seattle Gary Smith
USFWS-Ptld  Bill Shake
USBR-Boise Ken Pedde
COE-PE Dave Geiger

BPA-P Walt pouoc4 2 : f
FROM: Fish Passage Manager ﬂb'-u% f/&—

Michele DeHart

REQUEST # 94-41:
DATE: June 22, 1994

SUBJECT: June and July Migration Flow and Spill for Fish Passage (additional operations will be
submitted for August migration)

SPECIFICATIONS:
e Meet NMFS Opinion Flow targets in the Lower Columbia River, through June. a.nd July, 1994.

e Take additional actions in the Snake River to minimize the deficit in meetmg summer flow target at
Lower Granite Dam.

¢ Provide summer spill according to the attached schedule for fish passage in the Columbia and Snake
rivers beginning June 21 in the Snake River and July 1 in the lower Columbia River.

JUSTIFICATION:
Historical passage distribution data and present passage data show that yearling migrants are present
in the Snake River and lower Columbia River through June. PIT tag recaptures of upper Snake vaer
tributaries indicate that these fish are still migrating through the lower Columbia River.
USFWS has predicted that peak passage of Snake River fall chinook will occur at Lower Granite Dam
beginning in the last week of June and continuing through mid-July. Clearwater River fall chmook are
expected to be present at Lower Granite from mid-July through the first part of August.

\

Flows:

The NMFS Opinion included flow levels for the protection of summer migrants in the Snake and
Columbia rivers. In the Columbia River, flow targets for July 1 through 31 were established at 160 kcfs
at McNary Dam and targets for Lower Granite Dam in the Snake River were established at 50 kcfs from
July 1 through 31. The summer flow targets established by NMFS are extremely conservative and do
not provide generous protection for anadromous fish. The original commitment of the federal parties was

. established in terms of reservoir elevations. It is apparent from the June 13 SSARR that the reservoir

&

elevations and volumes agreed upon in the 1994-1998 NMFES Opinion will not meet the intended NMFS
flow targets and will not provide the necessary protection for extremely depressed stocks of listed
chinook.
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~ The present unexpectedly low returns of spring and summer migrating chinook in 1994 indicate that
the outmigrating groups of fall chinook in 1994 and spring chinook in 1995 require the protection of the
target flows identified by NMFS at a minimum for these Snake River listed stock. The NMFS Opinion
flow targets are extremely conservative, providing only bare minimum protection. The migration periods
identified by NMFS are also conservative and do not cover the entire migration period. The low level
of spring chinook adults returning in 1994, and the poor outlook for returning adults in future years, call
for additional measures to improve sirvival for this year's juvenile migration.

The Snake River Basin has lmnted options to provide the NMFS flow targets for the summer
migration period, but additional measures are possible in the Snake River. Although the flow targets will
still not be met, higher flows in the Snake River will result through implementation of these measures.

~ In the Columbia River, the original agreement among the federal parties was based upon reservoir
elevations. In 1994, it is clear that the flow targets will not be met in the lower Columbia River with
the volume and reservoir elevations in the Biological Opinion. Additional measures are required in the
lower Columbia River and are possible in order to meet the flow targets.

~ Snake River

" There are limited options for additional flow augmcntatmn in the Snake River. Additional water
volume from Brownlee and the upper Snake River and Dworshak Reservoir are the only available
options. Dworshak Reservoir has provided the largest contribution to spring flow augmentation. A .
significant additional draft of Dworshak Reservoir is required to enhance Snake River summer flows.
The additional draft of Dworshak Reservoir increases the potential risk of not being able to meet flow
targets for the 1995 spring Snake River juvenile outmigration. The agencies and tribes are extremely
concerned about the risk to spring migrants in 1995 of additional draft of Dworshak in 1994 to protect
summer migrants. Although the additional draft of Dworshak Reservoir is necessary to enhance Snake
River summer flows in 1994, the agencies and tribes recognize the risk management decision associated
with this action, and recogmze that it may affect migration priorities and decisions for the 1995 juvenile
outmigration. : :

Columbia River .

* There are several options for meeting flow ta.rgets in the Columbia River, although they all require
additional measures. We are requesting that the federal operators and regulators utilize all of the
available water sources to meet the flow targets. The State of Washington has suggested 200 KAF from
Banks Lake, and Bonneville Power Administration has suggested 200 KAF of non-treaty storage water.
The present deficit from meeting the flow targets is approximately 1.5 MAF. The following additional
measures will assure that the flows in.the lower Columbia River will be met. Since the féderal parties
decided not to meet spring flow targets in the lower Columbia River for the last two weeks of June, the
remaining deficit is actually smaller than previous weeks. Meeting the flow targets is particularly
~ important because the flow targets were not provided in the early part of the migration and were not

provided in the first or last part of the spring chinook migration in the Snake River. '

Spring migrants in the Columbia River were not provided with target flow levels until the first week
of May. The passage distribution was delayed because adequate flows were not provided. The historical .
passage distributions (attached) for McNary and Lower Granite for listed fish shows that historical
passage distributions for spring migrants extend beyond the end of June. In addition, the Biological .
Opinion passage dates have built in to them a truncation of historical timing. ‘Further truncation through .
the in-season management process mmmnz&s the cost of the program, but further truncates each end of
the run.

Flow targets for the rcn'mnder of the spring and summer can be met in the lower Columbia River
and enhanced in the Snake River by implementing the following additional measures. A key
consideration in this proposal is the concept of equity among the reservoir projects to avoid
disproportional impact to resident species in one location. The exception is Dworshak Reservoir, which
carries a disproportionate impact compared to other systems reservoirs.

2
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The latest flow projection from the COE shows that the McNary flow target will not be met for the
remainder of the spring and the summer. Over the objections of the state agencies and tribes, the federal
parties have chosen not to meet the spring flow targets for the lower Columbia River. Projected flows
indicate that summer flows in the lower Columbia River will average 151 kcfs during July, indicating a
deficit of about 1.4 MAF in meeting the NMFS Opinion flow targets. Additional measures in the Snake
and Columbia will improve conditions in the Snake River and allow summer flow targets to be met in
July. BPA has planned to use 200 KAF of non-treaty storage, which is not presenﬁy included in flow
projections. This reduces the deficit to 1.2 MAF.

The following table shows the projected Columbia River storage reservoirs elevations on July 31
under the current plan, which does not meet the flow targets. Most of the reservoirs are projected to be
more than 80% full by July 31, except Arrow and Hungry Horse. Our proposal to meet the summer
target flows and enhance Snake River flows seeks to address the deficlt through an equity-based approach
in which a part of the deficit is met by each reservoir. However, it is clear that Dworshak Reservoir is
providing more than the proportional contributions of other reservoirs. Even with the additional drafts
of the system reservoirs to meet summer flow targets, the critical year designation for the 1994-95 water
‘'year would be unchanged Meetmg summer flow targets will not change the third year critical

designation.

3 ' Table 1 ;
i Projected July 31
" Project Elevation % full
(6-20c projection) - Active Storage
| . Albeni Falls | 20625 . 98.4%
I * Arrow 1432.50 79.5% l
Duncan 1891.85 99.7%
Grand Coulee 1277.00 . 80.4%
Hungry Horse | 3518.25 69.8%
Libby 2451.67 | . 93.3%
Mica . . 244320 . . 829%
Dworshak ' 152026 . 39.0% |
Brownlee 2058.00 74.4%

Draft seven Columbia reservoirs propoﬁionally by 2.5% of active storage capacity. Draft Dworshak
to elevation 1490. Draft Brownlee to elevation 2054 by July 31 or lower if additional upper Snake River
- water or Owhyee Reservoir water becomes available and is shapable through Brownlee Reservoir.
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Table 2.
Additional July 31 % full
Project Draft (KAF) - Elevation Active Storage
 Albeni Falls .. | 29 2062.0 95.9%
Amow - 177 - 1431.1 17.0%
Duncan : 35. . 1889.8 97.2%
Grand Coulee 130 - 19783 77.9%
Hungry Horse 79 3514.5 67.3% i
Libby 124 2440.3 83.2%
Mica 471 24382 | 80.4% _|
e SN s ——————
Dworshak 354 1490.0 21.4% . _|
Brownlee | 46 | 20540 - 69.7% -

* Mica draft includes 200 KAF of non-treaty storage.

Recent and future SSARR pl‘OjCCthllS will change as runoff and-water availability changes. The
recent decision by the federal parties not to meet opinion flow targets for the remainder of the spring
migration has shifted water into the summer migration period. . As the deficit in meeting flows changes,
the basic approach of this request to proportionally conmbute from all reservoirs can be implemented by
modifying the contribution.

Spill for Fish Bass_@_g
The agencies and tribes are requesting Splﬂ to actucve the 80% fish passage efficiency objective at

all hydroelectric projects where the objective is physically possible to obtain. The threatened status of
fall chinook stocks requires additional protection. Spill for fish passage will enhance the survival of
in-river migrating fall chinook. Spill has been shown to-be the most effective, 'safest means of project
passage. It is also the only means of enhancing in-river survival without additional flow augmentation.

. Fish that pass the project in spill have a significantly higher rate of survival (98 %) than do fish that
pass through turbines (80-90%). The Fish Guidance Efficiency estimates for sub-yearling chinook are
extremely low. Few fish are guided away from turbine unit passage under normal no spill operations. .
A high percentage of fall chinook pass through the turbines at each project. Provision of spill also
provides additional benefits in dispersal of predators, and it has been demonstrated that squawfish avoid
areas of high current velocity, therefore a decreased opportunity for predator/prey interaction occurs.
In addition, research has shown that squawfish tend to feed on debilitated fish, therefore increasing the
mortality associated with turbine passage. These are conservative, temporary dissolved gas levels and
are not anticipated to cause harm for first established by DOE and DEQ based on research studies.

This proposal is established for implementation to prevent any harm to adult or juvenile migrants as
a result of dissolved gas. Volume caps to avoid exceeding the 120% dissolved gas standard are included.
Daytime adult spill caps are also included to avoid impact to adult migration.

Spill at all lower Snake River (June 21 to July 31) and lower Columbia River dams (July 1 to
* July 31) according to the following schedulc in order to provide 80% FPE if possible within established
constraints: for summer migrants. .

o
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Summer Spill__
- % of Fish |
Project Passing Spill Percent Spill
1800-0600 hrs | FGE Hours Spill Cap
Lower 2100-0400 100% 52 kefs
Granite 0% 1 ¥ 04002100 | 50% | 25 kefs
.|| Little Goose 21000400 | 100% | 30 kefs
" b o 0400-2100 50% 25 kefs
| Lower 12100-0400 | 100% | 34 kefs
SRR wE U1 04002100 | 50% | 34 kes
Ice Harbor 50% 43 -Spill 25 kefs 24 hours
McNary . 9 '1800-0600 Spill 110 kcfs
i 47 0600-1800 Spill 80 kcfs
l John Day 86% 260 |° Spill 25 kcfs 24 hours
" The Dalles Spill 40% instﬁntaneous flow 24 hours
Bonneville . 1800-0600 Spill 120 kefs
e R 0600-1800 [ Spill 75 kefs

*August operations will include spill through August 22 in the lower Columbia River.

NMFS-Sea
NMFS-Ptld

USFWS-Vanc
USFWS-Boise

USBR-Boise
COE-RCC
BPA-PSH
BPA-PII
NPPC-Oly
NPPC-Ptid
PNUCC

520-94.md

Donna Darm

Chris Ross

Fred Olney

Roy Heberger :
Dan Yribar, Doug James, Harry Taylor

* Russ George, Bolyvong Tanovan

Greg Delwiche, Bruce MacKay
Judi Johanson

Ted Bottiger

Jim Ruff

John Stevenson

. P.es14



PIT detectibns‘(adjdsted for spill)

Upper Salmon Wild Chinook
- PIT tagged as parr July to Dec 1993
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‘Upper Grande Ronde Wild Chinook

PIT detections (adjusted for spill)

'PIT tagged as parr July to Dec 1993
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PIT detections (adjusted for spill

'Middle Fork Salmon Wild Chinook
- PIT tagged as parr ',JulyAto Dec 1993
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Comblned Llsted Snake R Wild Chmook
Passage at McNary (adjusted for Splll)

PIT detections/1000 released
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Dates of Wild Chinook Passage at Lower Granite Dam
(from PIT Tag Data) ,
on |- Detection Dates . "~ | Number
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- 275
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Dates of Wild Chinook Passage at McNary Dam
(from PIT Tag Data)
Detection
Year | Minimum

Upper Grande Ronde
Spring Chinook

T

VST IR :’?XK‘?% S

Lower Snake River —5
Fall Chinook - . |

1

89
. = 5
South' Fork Salmon 91
Summer Chinook g2 1
: ' 93

G £ N A AL ST O R R S

Mid Salmon River - 5
Spring Chinook :

Upper Salmon River
Spring Chinook

12
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ATTACHMENT 2

PUBLIC UTILITY DISTRICT NO. 2 OF GRANT COUNTY

P. 0. BOX 878 ® EPHRATA WASHINGTON S @ SD9/7543547

MEMORANDUM ' A June 27, 1994
TO: Mid-Columbia Coordinating Committee

FROM: Stuart Hammond, Fish and Wildlife Manager%

SUBJECT: Summer Fish Spill, Wanapum and Priest Rapids

You should have received a fax describing a spill proposal after Tast Thursdays
conference call. This memo is intended to clarify the Districts position with
regard to certain aspects of the proposal.

The proposed program is as follows. At Wanapum, spill 35% for 14 hours. At
Priest, spill 40% for 10 hanrs. Spill to last for 40 days. At both projects the
skim spill gate will be open for 24 hours, gatewells will be dipped, and
diversion.screens will be operated for fish c'a'h.vagt: Start of spill can be
determmed hydroacoustically or otherwise. :

The FPE ca]cu‘latwns you received were intended only to provide one possible
example of a set of assumptions and cstimates. As I stated during Tast Thursdays
discussions, the PUD does not consider that this or any other set of Tike
estimates nacessarily describes what the effect of this spill program wiil be.

The PUD becliecves that this proposed program will in total provide sufficient
benefit for the fish. The challenge to the Committee now is to reach agreement
on this program so that it may be implemented without delay and in time to
benefit this summers outmigration.

I look forward to our upcoming discussions this afternoon.

9457
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Rock Island Project Spill For Juvenile Fish Protection

Spring And Summer Spill Plans For 1994

Charles M. Peven

Chelan County Public Utility District
Fish and Wildlife Operations
P.O. Box 1231
Wenatchee, WA 98807

17 January 1994



Introduction

The Rock Island Dam Settlement Agreement (Agreement) has been entered into by the Public
Utility District No. 1 of Chelan County (District) and Puget Power and Light Company, with
the National Marine Fisheries Service (NMFS), Washington Departments of Fisheries and
Wildlife, the Oregon Department of Fish and Game, the Confederated Tribes and Bands of the
Yakima Indian Nation, the Confederated Tribes of the Colville Indian Reservation, the
Confederated Tribes of the Umatilla Indian Reservation, and the National Wildlife Federation
("Fishery Agencies and Tribes"). The Agreement provides that during bypass -system
development (Phase I), the District will spill water for the protection of juvenile salmon and
steelhead trout passing Rock Island Dam. Phase I spill implementation is defined in an Annual
Spill Plan, developed jointly by designated representatives of the District and the Fishery
Agencies and Tribes. Separate spill plans are developed for protection of spring and summer
migrating fish, following requirements defined in the Agreement.

Spring Spill Plan

Requirements for Phase I Spring Spill

The District will implement a controlled spill program at Rock Island Dam during the middle
80% of the spring juvenile salmonid migration past the dam. The Agreement states that the
District shall spill a volume equal to 10% of the daily average flow through powerhouse 2 and
50% of the daily average flow through powerhouse 1, assuming powerhouse flow conditions
which would occur in the absence of spill for fish passage. In addition to the 10%/50%
program, the Agreement also required that a minimum of 20% of the total daily average project
flow was to be spilled until hatchery compensation facilities were operational.

Since the hatchery compensation facilities are complete, the 20% minimum spill requirement no
longer applies. Consequently, the District will implement only the 10%/50% spill program until
a working bypass system is installed at the Rock Island Dam.

The prototype fish guidance system tests at powerhouse 1 may require increased flows through
powerhouse 1 to assure that sufficient fish are collected to validate the tests. In this event, the
District will calculate the spill requirement assuming powerhouse flow conditions which would
have occurred in the absence of the powerhouse 1 prototype fish guidance tests. The spill
requirement was calculated in this manner in 1987, when flows through powerhouse 1 were
increased for the purposes of fish distribution studies related to development of the prototype fish
guidance system.

Spring Spill Plan
The District will initiate spill at Rock Island Dam at 2000 hours on the day when it is estimated

that 10% of the spring migration of smolts has passed the dam. We have seen a strong
relationship between the release of the Leavenworth National Fish Hatchery’s yearling chinook
and the 10% passage date at Rock Island Dam. For most years since 1985, 10% of the yearling
salmonids have passed the dam approximately 3 days after the Leavenworth releases in mid-
April (Truscott 1985; Fielder and Peven 1986; Peven et al. 1987; Peven 1988; Peven and Duree



. 1990). If the sockeye outmigration begins before the Leavenworth hatchery releases, the District
agrees to provide spill as directed by the designated representatives until sockeye numbers
collected at the bypass trap decline.

Once spill is initiated (except as stated for sockeye above), it will continue until it is estimated
that 90% of the spring juvenile salmonid migration has passed the dam. The 90th percentile of
spring migrants will be estimated from the expanded Rock Island bypass counts. The expanded
counts are derived by taking the actual trap counts and multiplying by the inverse proportion of
water passing through powerhouse 2 during the sampling period (0900 - 0900 hrs). This has
usually occurred between the last week of May and the first week of June.

The volume of water spilled during a day will be determined by the distribution of flows during
the previous day. The spill volume will be the sum of percentages of the daily average flow
through the second powerhouse (10%) and first powerhouse (50%), and respective percentages
of flow.spilled for fish passage that would have gone through these powerhouses. To calculate
the powerhouse flow conditions which would occur in the absence of spill for fish passage, the
fish passage spill will be assumed to have passed through the second powerhouse until its
hydraulic capacity is reached, then remaining fish passage spill will be added to the daily
average flow for the first powerhouse.

A similar method of calculation will be used in the event that flows through powerhouse 1 are
increased for purposes of the prototype tests. Powerhouse 1 will be assigned 500 cfs of total
project flow for maintenance of station electrical service with the house unit. The remaining
project flow will be assumed to have passed through powerhouse 2 until its hydraulic capacity
is reached. Flow in excess of the second powerhouse’s hydraulic capacity will be assigned to
powerhouse 1. Spill for regulation of forebay water level is excluded from the fish spill
calculations.

Spill will be concentrated during a 12 hour period, from 2000 h - 0800 h (Pacific Advanced
Standard Time), except early in the season. The spring spill efficiency study in 1984 found that
more than 70% of the fish passed the project during this 12 hour spill period (Raemhild, et al.
1985). Recent studies have shown that spill between the hours of 0600 - 0800 results in
entrainment of newly hatched broods of Canada geese (Branta canadensis) as they leave their
nests on the island in the Rock Island Dam forebay (Fielder and Duree 1990). The District will
spill from 2000 - 0600 until all Canada goose nests on the islands above the dam have hatched
and goslings have left the forebay area (generally by the end of the first week in May - P.
Fielder, pers. comm.). Subsequently, spill will be from 2000 - 0800 for the remainder of the
spring spill season.

Spill will occur at the 12 shallow spill gates located in the south channel of the river. These
spill gates have a nominal hydraulic capacity of 120,000 cfs. Spill will occur in a prioritized
order which uses the spill gates which have the highest fish passage efficiency (Raembhild, et al.
1985). For high spills (above 60,000 cfs, or whenever a gate crew is needed), the priority of
spill gates used will be automatic gates 19, 24, 25 and 20, and manual gates 27, 21, 18, 23, 26,
and 28, in that order, holding auto gates 17 and 22 until last for forebay regulation. For low
spills (less than 60,000 cfs), when a gate crew is not needed, spill priority will be from gates



19, 24, 25, 20, 17 and 22, in that order.

The difficulty in implementing the spill program lies in determining the 90th percentile of the
spring migration before 100% of the fish have passed the dam. The smolt migration past the
dam has been monitored since 1985 (Truscott 1985, 1992; Fielder and Peven 1986; Peven et al.
1987; Peven 1988; Peven and Duree 1990; Peven 1991). Since 1985, the 90% passage date has
been between May 24 - June 8, while the ending spill date has ranged from May 26 - June 3.
Spill will end when we have estimated that 90% of the yearling salmonids have passed Rock
Island Dam. The District will determine the 90% passage date based on cumulative counts to
date and projected counts for the following days (based on historical bypass trap data). The
District will contact the designated representatives of the Fisheries Agencies and Tribes before
spill is ended.

Summer Spill Plan

Regquirements for Phase I Summer Spill
The Agreement called for implementation of a summer spill evaluation for fish passage.

Subsequent provision for an annual summer spill program was contingent upon completion of
the summer spill evaluation (completed in 1990), and the summer spill effectiveness determined
from that evaluation had to be at least 75% as effective as that shown during a 1984 evaluation
of spring spill. These conditions were met and the District implemeated an annual summer spill
program in 1991.

The Rock Island Agreement specifies that the summer spill program will use 500,000 acre feet
of water during the months of June, July and August. No more than 20% of the 500,000 acre
feet may be spilled in August and spill must end by August 15. Spill in August is also
contingent on the District’s ability to purchase replacement energy to meet the District’s and
Puget’s respective firm loads during the actual time of spill and the total cost of the replacement
energy cannot exceed an amount determined by a formula specified in the agreement.

Goals of the Summer Spill Plan
The goal of this summer spill plan is to use the 500,000 acre feet of water allocated for spill in

a manner that maximizes fish passage efficiency of that spill during the middle 80% of the sub-
yearling chinook migration. The Agreement limits the volume of water that may be spilled
during the summer spill program. The spill program may either use the volume to provide large
instantaneous spills (30,000 cfs or more) over a short time period (either limit the number of
hours per day or the number of days when spill is provided) or low instantaneous spills
(10,000 cfs - 20,000 cfs) over an extended number of hours and days.

In the summer spill plan for 1991, the District examined available data regarding the migration
timing, diel passage rate, horizontal distribution and spill effectiveness for summer migrant
chinook salmon. Several scenarios were modeled to determine the most effective spill program
for use of the 500,000 acre feet allocated for spill. The most effective spill plan rationed the
volume of water spilled in order to provide spill throughout the middle 80% of the summer fish
migration.



The most effective spill program used a low spill rate of 10,000 cfs (which is nominally equal
to one spill gate fully open) over a 10 hour spill period. Spilling at that rate allowed spill to
continue throughout the 60 day period between the 10th and 90th percentiles of the subyearling
chinook migration (usually between mid-June and the first week of August), with the cumulative
volume of spill reaching 500,000 acre foot on the 60th day. This strategy also accounted for
unpredictability in the migration timing. Attempting to hit just the peaks in the migration with
higher spill volumes would be risky because the daily migration rate shifts unpredictably.

Summer Spill Plan : -
The summer spill program at Rock Island Dam will use 500,000 acre feet of spill as defined in

the Rock Island Agreement. The summer migration at Rock Island Dam generally begins in
early June and ends in August. Spill will be initiated based on criteria defined below.
Generally, the criteria will trigger the initiation of the spill program at about the 10th percentile
of the sub-yearling chinook migration.

The summer spill program will be initiated on the day after the date when both of the following
criteria are met:

After the spring spill program has ended; and

When the number of sub-yearling chinook caught in the bypass trap at Rock Island Dam
(expanded count) exceed either:

300 or more sub-yearling chinook in a single day, or

100 or more sub-yearling chinook have been captured over three consecutive
days.

Spill will be provided at the Rock Island Project at the rate of 10,000 cfs per hour for 10 hours
daily beginning at 2000 and ending at 0600 the following morning. Spill will be from gate 19,
which was shown to pass more fish (20% of total) than the other spill gates during the 1990
summer spill efficiency study (Steig and Ransom 1991). Spill will continue for approximately
60 days, ending when the cumulative amount of water spilled reaches 500,000 acre feet, or by
August 15, whichever comes first. Spill in August will be contingent on the Chelan’s and
Puget’s ability to procure replacement energy to meet firm loads and cost of such replacement
energy does not exceed levels specified in the Rock Island Agreement.
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Introduction

In 1975, the Directors of the Washington Departments of Fisheries (WDF) and Game (now
Wildlife; WDW) wrote letters to the managers of the mid-Columbia Public Utility Districts
concerning the problems affecting the fisheries resources in the mid-Columbia River basin.
Through the Federal Energy Regulatory Commission (FERC) process, a Settlement
Agreement (Agreement) was reached in 1979 between the Fisheries Resource agencies,
Indian Tribes, and the three mid-Columbia PUDs. As part of the Agreement, the PUDs
were required to spill a set amount of water through their spillways each spring to increase
the survival of juvenile salmonids passing their projects.

In 1984, the mid-Columbia Coordinating Committee (Committee) recognized that the original
deadline of five years outlined in the Agreement for studies to determine a long term
program to protect downstream migrants would not suffice, and the Parties to the Agreement
negotiated what is known as the mid-Columbia Stipulation for 1985 and beyond. The
Fisheries agencies and Tribes and the mid-Columbia PUDs have negotiated separate
Stipulations for their respective projects under the FERC process. Chelan PUD (District)
and the Fisheries Resource agencies and Indian Tribes have now entered into three revised
Stipulations since 1984 for Rocky Reach Dam.

Between 1976 and 1993, the spill program at Rocky Reach Dam consisted of spilling 10% of
the previous daily average flow (PDAF) for 10 hr per night for 30 days. It was agreed that
the middle 80% of the juvenile migration passed the project in a 30 day period, starting
around April 20.

In October, 1993, the Parties to the original Agreement signed the Third Revised Interim
Stipulation. The following outlines the District’s responsibilities from this Stipulation as
relating to spill:

Spring Spill .
For 1994 and 1995, the District will spill 15% of the PDAF for 30 days during the
spring outmigration of juvenile salmonids. The starting date will be determined by
the Designated Representatives from the District, Fisheries Resource agencies, and
Indian Tribes. In addition, the District will provide up to six extra days of spring
spill (at 15% PDAF) if necessary to encompass 90% of the run of Okanogan sockeye
salmon. The 90th percentile for Okanogan sockeye will be estimated from the fish
caught at the fish guidance studies at unit one. If insufficient numbers of fish are
being caught at the fish guidance studies, the Designated Representatives will decide
on what index to use for determining the 90th percentile of the sockeye outmigration.

Summer Spill
For 1994 and 1995, the District will spill 10% of the PDAF for a total of 34 days
between June 15 and August 15. This spill will occur four nights per week (Tuesday
through Friday). The Designated Representatives have the authority to arrange the
days of spill differently if desired in order to encompass periods when large numbers
of migrants are present. '
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ATTACHMENT 3

STATE OF wasamo*roju

DEPARTMENT OF ECOLOGY

1O, Box 47600 « Olympis, Washlngtan 98504-7600
(206) 4076000 ¢ TOD Only (Hearlng Impilred) (206) 4076006

Tuly 1, 1094

Mt. Don Zeigler

" Dlceotor of Natural Resources

Publle Utltity Distrlot No. 2 of Grant County
P.O. Box 878
Ephrats, WA 98823

Dour Mr. Zeigler:

Enclosed i8¢ Order No. DB 94WQ-227, All questions anid correspondenca refating to thls document
should be directed to Eric Schlocff, Department of Bcology. P O. Box 47600, Olympu Washlngton

98504-7600, (206) 407-6478.
This Order I3 ixsued to allow exceedance of the (otal dlssolve& 24s cricerdn as shown In the sucface

water quallty standards (Chaptee 173-201A WAC) to ald summer fish passage on the middle reach of
th Calumbla Rivee. This ordec will he effectlve through August 9, 1994, _

Slpoorely,

lohael T. Llewplyn
Program Manager
Water Quality Program

ML:ES:uk
Enclogure
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DEPARTMENT OF ECOLOGY

- IN THE MATTER OF THE REQUEST BY ADMINISTRATIVE
PUBLIC UTILITY DISTRICT NO. 2 OF GRANT COUNTY ) ORDER
FOR TEMPORARY MODIFICATION OF THE STATE ) No. DE94.WQ227
SURPACE WATER QUALITY STANDARDS FOR )
TOTAL DISSOLVED GAS CRITERIA ON' THE )
COLUMBIA RIVER )

To: Mt Don Zeiglet
Public Utllity Dlatelet No, 2 of Grant County

P.0. Box 878
Ephrata, WA 98823

Public Utility Distelet No. 2 of Grant County, herchy rafarced to as tha eesponsible party,
submltted a request on June 30, 1994, to the Departmant of Ecology (Ecology) for temparary
modifioatlon of the State's sucfhce water qualley stundards for the purposs of excaeding water
quality standards for total dlgsolved gos on the Columbla 'Rlvar.

l

The responsible party 1é suthorlzed to perform activities which wiif exeeed water quality
stundardg for total dissolved gas; any actions regulting In ueeedanca of wator quality
standards for total dissolved gas shall coriiply with the mndulons listed in this Administrativa

Ordes,

Any sctiong rogulting In exceedance of water quallty standards for total dissolved gas shall
nelther interfats with nor become Injurious to beneflelal dses.

The Department of Ecology retalng continuing Jurigdiction to make modiflcations hereto
theough supplomental Order if [t appears pecassary to protest beneficlal uscs or the public
Intecest, This includes protsction of wildlife, squatle, and wetland resources.

This Ordes s issucd under the provisions of Chiapter 90.48 RCW _clmd WAC 173-201A-110.

The responsibla party ehall comply with the following cohditlons during all activities caversd
undcr thig Order!

L MML Mlddle Reach of the C‘-olumbin Rlvcr
2 Logcatjons: Wanupum snd Priest Raplds dams,

3, ‘A timing resteiction I8 Imposed for ll activitles resulting In exceedance of the water
~ quality standards to the following perlod: Immed)ately upon lssuance of this Order
through August 9, 1994, ot at such time as 80% Of the sununec sigration lo
complete, which aver aecurs first.

4. The résponsible pasty shall obtam advance weitted) approval from Ecology befoce
making variations to thls, and any, amended Orde-r
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The cesponsibla party performing the activitles regulting In exceodance of water
quatity standacde ahall have this Adminlstrative Order In possession and on site.

The sesponsible party shall allow an sutharlzed rdpresentative of the Department of
Ecology:

A) - To enter the promises where acilvity resulting in exceedanco of water quallty

standarde Is taking place.

B) To have access to and ¢opy any records. thnl must be kept under the terms of
this Order, ,

<) To Inspect any monitoring equipment or method of monitoting rﬂllllrod In this
Qrder. .

D)  To sample,

E) To Inspect opurations,

‘The responslble patty shall provide a r¢asonable estimate of the tie and lucution
whero theso peemitted activitles will take place arid an emergency telephons number
where they can be reached immedlately upon tha raquest of Beology. A méssage by
voles mall or FAX shall suffice for thls conditlon.

Contact Name: Erle Schlorff Contact Number} (206) 407-6478

A)  Tho responsible paqy ghall be rmpo:mme for muultoring, Monltoring ghall
. be in place for total saturated gas when leve!s are in oxcess of 110% relative
to ntmoepharlé prasgure.

B) Toul disgolved gns and biolagleal monltoring shall ha cunducted In
accordancs with a monliorlng plan to he subimitted hy tha responsible party
and sppraved in writing by Ecology. The monitoring plan will ha designed th
demonsteate that total dissolved gas conceatrations do not exoeed limlits on this
order and do not cauge a gignificant incraasa In gas bubble dlscaso related to

. mortality in salmon populations.

C) A monitorlng plan shall ha aubmined by July 8, 1994. Pelor to wrltten
approval by Ecslogy of this monitoring plan, those monltoring activitles
undertaken in compliance with Order No. DE 04WQ.225, Issued on May 26,
1994 to Publie Utllity Distcict No, 2 of Grant County, shall remaln In effact.

D)  Total dissolved gases shall not excecd a 24 hour avecrags of (15%, or a ona
hour maximum of 120%, refative to atmdspheric pressure. Tho responsible
pasty shall at all times operaté the rlver sysiem in a manper to minlmlze total
diceslved gae whenever the total dissolved gas Jovels exceed 110 percent,

K 'I‘ul-ul digsolved gas shall be measured at bio!onlcal gampling sltes.

2
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' 1) At a minlmum, sumacies of monitoring results will be forwarded o Ecology
cach Monday for the previous weak, with the flrst sutatary report due fuly
11, 1904, o¢ upon request by Heology nfﬂclﬂ!s.
% The respunsibls pacty shall immediately notify Beology of any exceedances of this
order or any signiticant moctality or dlsease In agpatic organlsms affected by the
authorized activities.

10.  Beology may make such modifications to this otdér as It deems necessary [n order to
protect bencficial uses and the public interest.

Any person carcylng out this project's activities who i‘nilsfto comply with thig Order may be
subject to the lasuance of elvil penalties or other actlon, whather administrative oc Judleial, t0
enforee the terms of this Order, y

This Order may be appealed, Your appeal must be filed with the Pallution Conteol Hearings
Board, F.Q, Box 40903, Olympls, Washington $8504-0903 withln thirty (30) days of your
receipt of this Ordor, At the same time, youc appeal mugt also be sent to the Department of
Boology ¢/0 ‘Tha Hnfarcement Oftlcer, P.O, Box 47600, Olympla, Washington $8504-7600;
and to the Water Quality Program, P.O. Box 47600, Olyfupla, WA 98504-7600. Your appeal
alono will not atay the effectivenase of this Order. Stay raquasts must be submltted In
accordunco with RCW_43,21B.320. 'These procedures ara conslstent with Ch, 43,218 RCW.

DATED this _/___ dry of Q‘/"-’Q‘i;) » 1994, al Olympla, Washington

2l T. Ligslelyn |

Progeam Maniger
Water Quality Program

wiksectlon\wmerdo\pudspil2. ord
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ATTACHMENT 4

FISH PASSAGE CENTER

2501 S.W. FIRST AVE. * SUITE 230 * PORTLAND, OR 97201-4752
PHONE (503) 230-4099 * FAX (503) 230-7559

MEMORANDUM

DATE: July 8, 1994

TO: Earl Dawley, NMFS - Haw 5
FROM: Michele DcHart -

RE: Potential impact of the spill program Snake River adult spring chinook delay and survival

In early June you requested the Fish Passage Center to address whether the spring spill program
impacted adult passage through delay. The passage of fish through a river can be affected by, among
other things, flow, project operations and temperature. To best address the question that you asked we
summarized the cumulative passage timing distributions for the past ten years at Bonneville, Ice HarboR
and Lower Granite dams. Keeping in mind that several environmental and physical factors affect
passage, we developed the 95% confidence interval around the cumulative passage distribution.

The attached graphs show the 1984-1993 average cumulative distribution with the $5% confidence
interval for Bonneville (Figure 1), Ice Harbor (Figure 2) and Lower Granite (Figure 3) dams. The 1994
cumulative passage distribution is plotted on each of the graphs. The experimental SPILL program was
initiated on May 11, 1994. At that time approximately 90-100 percent of adult spring chinook were past
Bonneville Dam and in the Columbia/Snake rivers. At this same time about 50% of the spring chinook
had entered the Snake River. As can be seen from the graphs the adult migration timing was well within
the 95% confidence interval at all three projects considered. We can conclude from this that compared
to the past ten years of record there appeared to be no significant delay associated with the 1994 spill
program. Keep in mind that while the percentages of spill were relatively high at each project, the
overall flows in 1994 were quite low and therefore, the volume of spill was quite low.

In addition, we addressed whether there was an increase in adult mortality of Snake River spring
chinook that could be attributed to the increased spill and increased levels of dissolved gas. While the
dissolved gas levels exceeded the state standards, the level remained below 120%, and were not as high
as measured in past ycars. For example at Ice Harbor Dam the actual levels of dissolved gas during this
spring in most cases did not exceed the mean of the daily averages for 1982 to 1993 (Figure 4).

To determine if there was unusual levels of mortality we calculated the conversion rates for spring
chinook between Ice Harbor and Lower Granite dams over the ten year record and compared the historic
conversion rates to that observed for spring chinook in 1994. A one sample t-test was conducted between
the 1994 conversion rates and the 10-year record. Based on this analysis we conclude that 1994
conversion was no different than any other year, and no increase in mortality can be ascribed to the 1994
spill program. If you have any further questions please contact Margaret Filardo (503) 287-2345.
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Figute 1. Convzrsion rates of adult spring chinook between Ice Harbor and Lower Granite dams from 1984-1994.

ID:FISH PASSAGE CENTER
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YEAR IHR COUNT LGR COUNT CONVERSION RATE
1984 8137 6511 0.880 |
1985 31306 25207 0.805 |
1986 38040 31576 0.830
1987 31276 28835 a2
1988 33336 29495 0.885 fi
1989 15376 12955 0.843
1990 20512 17315 0.844
1991 10171 6623 0.651
1992 25401 21391 0.842
1993 24693 21035 | 0.852
1994 1378 2982 0.883
Attachments
cc: FPAC
566-94.mf o I ~
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Historic cumulative passage distribution
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Figure 3. Historic cumulative passage distributicr at Lower Granite Dam.
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Summer migrants timing in Lower Columbia River

Information on the migration timing of listed Snake River fall chinook in the lower Columbia
River is limited. In the past three years, a total

of 15 listed fall chinook PIT tagged by USFWS in
Table I. Listed fall chinook detections at McNary

the Snake River have been detected at McNary Dam, 1991-93.
T T e e e e S P N

Dam. McNary Dam detections spanned periods S
Year | Earliest Latest Number
of one to two months each year (Table 1). The [N
1991 8/10 9/6 4
15994 fall chinook migration past Lower Granite 1992 6/1 8/8 7
Dam appears later than expected based on 1993 6/26 8/18 " 4
== ————————————————x

USFWS predictions of emergence timing.
Current flow levels are more similar to what s — ==
occurred in 1991 during July. Fall chinook timing appears to be delay_ed, and may follow the 1991
passage pattern closer than that of the other two years. This would place the bulk of listed Snake River
fall chinook which originate above Lower Granite Dam in the lower Columbia River during August.
Currently, increased numbers of wild subyearling chinook have been passing Lower Monumental Dam.
These fish are presumed to be fall chinook from the Tucannon River. These fall chinook are tending to
be larger size, averaging around 130 mm at Lower Monumental Dam, than their counterparts passing
Lower Granite Dam, which have been averaging less than 110 mm. The anticipated migration timing
of these listed fall chinook through the lower Columbia River would be in July. -Altogether, Snake River
origin fall chinook are expected to be present in the lower Columbia River during both July and August.
Subyearling chinook from the Mid-Columbia River are currently in the lower Columbia River
in large numbers at this time. Collections at McNary Dam approached 417,000 on July 6. These would
include fish from the 12 million released from Priest Rapids, Wells, Turtle Rock, and Ringold hatcheries.
In addition wild fall chinook from the Hanford reach are currently passing McNary Dam. The hatchery

stocks will predominately pass McNary Dam during July, while the Hanford reach wild fzll chinook will
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be present during both July and August, based on recoveries of marked fish in prior years (see Figure
10 from Wagner 1994). Freeze branded fall chinook from 2.8 million released from Umatilla Hatchery
continue to pass John Day and Bonneville dams at this time. All together there are millions of
subyearling chinook currently migrating through the lower Columbia River at this time, and large
numbers of subyearling chinook will continue to migrate there during the remainder of July and August.
The time when the 90% dale of passage occurs at a downstream site for a given year is variable and
dependent on both physical and biological factors. Since 1986, the 90% passage date at John Day Dam
for subyearling chinook has ranged from August 15 to Scptember 18, with the later date occurring during

the low flow. year of 1987. ’

567-94.tb



Figure 10. Subyearling Chinook Passage Index
with the 10%, 50%, and 90% Passage Dates.
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ATTACHMENT 5

MEMORANDUM

June 10, 1994

To: Rob Lothrop

From: Earl Weber & Paul Wilson

Subject: Fall chinook analysis

This memo describes an analysis of management options being considered for fall
chinook in 1994. In all simulations, the flow year 1992 was used as a surrogate for
1994 in terms of flows, temperatures and reservoir elevations. Because 1992
conditions were used as a baseline situation, it was necessary to subtract volumes of
water added during specific periods in 1992 and, also, to remove the effects of cold
(46 degree F.) water drawn from Dworshak Reservoir in July of 1992. The
temperature profile that would have occurred in 1992 without cold water from
Dworshak was estimated with the model COLTEMP developed by the Army Corps
of Engineers and applied by the Columbia River Inter-Tribal Fish Commission .
Survival of fall chinook under different management options was estimated with the
FLUSH Model developed cooperatively by the State Agencies and Tribes (STFA).

The four reservoir/flow options analyzed were:
1. Base - 1992 conditions with flow augmentation that was applied that year removed.

2. Option 1 - Dworshak to 1520 beginning July 1 (616 KAF; 15 KCFS for 21 days);
Brownlee to 2055 beginning July 1 (286 KAF; 10 KCFS for 15 days). Columbia
Flows of 200 KCFS in July and 160 KCFS in August.

3. Option 2 - Dworshak to 1490 beginning July 1 (969 KAF; 15 KCFS for 33 days);
Brownlee to 2045 beginning July 1 (397 KAF; 10 KCFS for 20 days). Columbia
Flows of 200 KCFS in July and 160 KCFS in August.

4. NMFS - 40 KCFS minimum in Snake June 21 - July 31, 160 KCFS minimum in
Columbia in July.

For each of the above flow options, survivals were computed for five different spill
programs (Table 1, Figure 1). The five spill programs were:

1. Spill proportions from the 1989 Spill MOA (constant proportion spill at non-
collector projects, no spill at collector projects)

2. Spill for 80% Fish Passage Efficiency (FPE) at all projects

3. Spill for 80% FPE at non-collector projects, no spill at collector projects



4. Spill for 80% FPE at all projects, except no spill at McNary Dam
5. Spill for 80% FPE at non-collector projects, spill for 50% FPE at collector projects

In all scenarios it was assumed that all fish surviving the bypass at collector projects
would be transported. However, because transportation studies on Snake River fall
chinook have not been conducted, no attempt was made to estimate the survival of
transported fish and only in-river survival estimates are presented.

Water drawn from Dworshak in the STFA Options is water of approximately 46
degrees F. The cold water is allocated among the first three or four weeks of July.
Simulations assumed a 12.5% reduction in predator mortality in each reservoir. Other
parameters have those values delineated in previous documents.

RESULTS

Results of the simulations are shown in Figure 1. The NMFS option showed the
highest survival values but whether or not this is realistic depends on the ability to
maintain a 40 KCFS minimum in late June and July. In actuality, Option 2 drafts of
Dworshak and Brownlee may be the most optimistic scenario for any of the options.
All options indicate poor survival but a combination of flow augmentation and spill
provide substantial relative gains.
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ATTACHMENT 6

COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION

729 N.E. Oregon, Suite 200, Portland, Oregon 97232 Telephone (503) 238-0667
Fax (503) 235-4228

July 1, 1994

Dr. Charles Coutant

Oak Ridge National Laboratory

Post Office Box 2008; Mail Stop 6036
Oak Ridge, Tennessee

37831-6036

Dear Dr. Coutant:

Upon reviewing the latest draft of the NMFS Dissolved Gas Panel Report and
Recommendations, I have found some statements in which I cannot concur. Some of them I
had commented upon in the previous draft and my comments did not appear in this current
draft. Other statements are incomplete and are likely to be easily misinterpreted. I offer the
following comments with respect to these statements.

Management use of the Report

It would be inappropriate to use the report to determine the feasibility of continuing future
spill programs, because it was not the panel's intent for the report to be used in this fashion.

The panel meeting was formed in haste and addressed a very limited scope of issues. The
questions posed to the panel and time restraints directed the panel's attention away from an
analysis of in-river aspects of the effects of elevated gas levels toward summation of the more
abundant information derived from laboratory studies. These points should be given

emphasis in the report.

Gas Bubble "disease"

As I had commented on in the earlier draft, the term "gas bubble disease" was used by the
panel as a matter of convention but leads to misunderstanding. The cause of the bubbles is
not pathogenic, but a physical response resulting from pressure imbalances between liquid and
gas phases as described by Jensen et. al (1986). Fidler (1982) suggested that, “gas bubble
trauma" is a more appropriate phrase. I recommend that trauma be used in the report and that

this important point be clarified in the report.

9 Printed on Recycled Paper



Implications of environmental and other variables on GBT occurrence

I am particularly concerned that the panel did not acknowledge and describe the impact of
environmental and stock variables in conjunction with total gas pressure on the occurrence of
GBT. Examples of these are water temperature, atmospheric pressure, fish physiological
condition, size, species and life history stage. Jensen et al. (1986) and Alderdice and Jensen
(1985) stressed that the biological response to total gas pressure is strongly influenced by the
synergistic effect of these factors which have a "sparing effect" with respect to GBT
occurrence. It is too simplistic and misleading to characterize the 110% standard as adequate
without acknowledging consideration of these other factors and their influence on GBT.

Table of cited literature

The panel must state at the beginning that studies in the table are only laboratory studies and
are not necessarily applicable to in-river situations. After I had sent you my comments on the
previous draft, Earl Dawley faxed me a summation of a number of in-river studies. It is now
evident to me that the report should acknowledge that there have been some extensive in river
studies performed (Toner 1993; Weitkamp 1977; Weitkamp and Katz 1980; Dawley 1986;
Gray and Haynes 1977) which generally indicate that fish in the river are able to tolerate gas
levels in excess of 110% likely because of hydrostatic compensation and other mitigative

elements.

BPA and NMFS Monitoring Review Document

It seems premature to recommend consideration of this document before the panel has had a
chance to review it.

110% standard

We need to be consistent in what we say about this standard. In one place we say it is
adequate, but in another we say that signs of GBT may be expected to occur in salmonids
inhabiting shallow waters at the 110% level. Without the panel's review of existing in-river
studies, we cannot say that this standard, while perhaps appropriate in a laboratory situation,
is applicable as an in river standard.

It was the paucity of information available to the panel on the direct effects of spill and
associated total dissolved gas that prompted the panel to recommend scientifically sound
monitoring, evaluation and scientific studies to improve the knowledge base when gas levels
exceed the state and EPA standard of 110%. The panel recognized that the 110% standard
has a built-in safety factor such that actual tolerance to elevated gas is above the 110% level.
The panel acknowledged that Columbia and Snake River gas levels frequently exceed the
110% standard.



I strongly support the panel's recommendation that river managers seek a long term permanent
solution to high levels of total dissolved gas, which may require substantial structural changes
at dams. Research is not an end in itself. Even though research may provide managers a
better understanding of risks to survival, in the long term successful management should
eliminate the need to conduct risk analysis investigations involving handling and subsequent
impacts to declining stocks at risk of extinction.

~ Sincerely,

Dr. Thomas Backman

cc: reference lists

backgas.4
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SALMONID HOLDING TESTS AT AMBIENT RIVER SATURATION
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Reasearcher Sita Species Ava. TGP _Period Death
0-3 FEET DEPTH
Ebel (1969) Priest Rap. Dam Coho 142x% < 8d 100%
Beiningen and Ebel ¢(1969) The Dalles Dam Chin.(0’a) 135X - 98%
Ebel (1871) Ice Harbor Dam Chin.(0’s) 130% 7d 100%x
Ebel (1Y649) Prlieat Rep. Daa Coho 130% < 84 100%
Ebel (1971) Ice Harbor Dam Chin.(1%s) 127% 7d 100x
Meakin and Turner (1974) Rocky Reach Dam Chin.(0’s) 126x% 3d 100x%
Steelhead 126x 3d 100x
Coho 126% 3d 100x
Weitkamp (1976) Rock Isl, Dam Chin.(0’s) 124x% 3d 100%
Meekin and Turner (1974) Wells Dan Chin.(0"&) 120% 74 97%
Steelhead 128% 3d  92x
Weitkamp (1976) Rock Ial. Dam Chin.<0“a) 123% 20d  é8x
121% 10d S3x
Blahm et al.(1976) Prescott Ore. Chin. (0’8) 120x 55d  80%
Steelhead 120% 55d 80X
Ebel (1969) Priest Rap. Dam Chin.(1’s) 118% 92d 7%
Dawley (1986) ° The Dalles Dam Chin.(1’s) 110% Sd 9K
3-S5 FEET DEPTH
Heekin and Turner (1974) Wella Dan Coha 125x% 7d  18%
Weitkamp (1976) Rock Ial. Dam Chin.(0’s) 124x 20d 30%x
Heekin and Turner (1974) Walla Danm Chin.(0’a) 123% 3d 92x%
Weitkamp (1976) Rock Ial. Dam Chin. (0’a) 123% 20d ix
121x 20d 0%
Dawley (1986) The Dallea Der Chin.(1’z) i10% Sd 2%
4-G or S5-7 FEET DEPTH
Ebel (1871) Ice Harbor "~ Chin.(0’a) 130x 7d S53%
Meekin and Turner (1974) Wells Dam Chin.(0‘a) 123x iod 25%
Coho 125% 13d 0%
6=9 FEET DEPTH
Ebeal (1969%) Prieat Rap. Dam Coho 142% 8d 70%
Coho 130% ad 5%
‘Waltkanp (1976) Rock Ial. Danm Chin.(0’s) 124% 20d 1%
123% 20d ix
121% 10d  Ox
Chin.(1’s) 118 92d 2N
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MON 1 =X

Heekin and Turner (1974)
Weitkamp (1976)

Blahm et al.(1976)

Neekin and Tuvnar (1974)

Valtkamp (1976)

Bainingen and Ebal (1969)

Ebel (1971)
Ebel (1969)
Ebel (1971)
Weltkamp (1976)

Ebel (1969)
Dawley (1986)

Heekin and Turner (1974)

HcConnell and Davia(197S5)

Dawley et al. (1975

s
0-7 FEET OF DEPTH
Rocky Reach Dam Chin.(07a&) 126%
Steelhead 126X
Coho 126%
Rock Isl. Danm Chin.(0’s) 124%
123%
121%
Prescott Ora. Chin.{(0’s) 120%
Steelhead *120%-
0-10 FEET OF DEPTH
Rocky Reach Dam Chin.(0‘s) 126%
Steelhead 126%
Coho 126X
Rock Ial. Dan Chin.(0’s) 124%
123%
121%
0-13 or 0-18 FEET OF DEPTH
The Dalles Dam Chin.(0’s) 135x
Ice Harbor Dam Chin.(0’a) 130%
Prieat Rap. Dan Coho 130%
Ice Harbor Dam Chin.{(1’a) 127%
Rock Isl. Danm Chin.(0’8) 124%
123%
121%
Priest Rap. Dam Chin.(0°s) 118%
The Dalles Dam Chin.(1’s) 110x
AVOIDANCE TESTS
Chinaok (0’s) >115%  lateral
Coho >115% lateral
Chinook (0’s) 130%  lateral
Stealhcad i30 lateral
Chinook (1’s) 130X vertical
Stealhcad 130% vertical

30d 63%
30d €0x
30d ax
20d 61x
20d 17X
10d Ox%
95d 11X
55d 6%
21d 3x
2id oOx
21d 0x
20d 8%
204 3%
10d 0X
- 28%
7d S8
8d 1e6x%
7d 45x%
20d 0x
20d 0%
iod 0x
92d 66X
Sd ix
Avolided
Nona
Avoided
None
Avoided
Nona



COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION
1994 REQUEST TO THE OREGON AND WASHINGTON GOVERNORS
FOR
IMPLEMENTING A SUMMER SPILL PROGRAM

IN THE COLUMBIA AND SNAKE RIVERS

KEY POINTS

1. ALLOW UP TO A DAILY AVERAGE OF 120% TGP

2. ALLOW UP TO AN INSTANTANEOUS AVERAGE OF 125% TGP

3. IMPROVE THE EXISTING PHYSICAL MONITORING PROGRAM

4. CONTINUE THE EXISTING BIOLOGICAL MONITORING PROGRAM

5. IMPLEMENT THE PROGRAM IMMEDIATELY AND CONTINUE THROUGH
AUGUST 31, 1994 TO PROTECT THE SUMMER ANADROMOUS FISH MIGRATION



SCIENTIFIC RATIONALE
FOR IMPLEMENTING A SUMMER SPILL PROGRAM TO INCREASE JUVENILE
SALMONID SURVIVAL IN THE SNAKE AND COLUMBIA RIVERS

By

Columbia River Inter-Tribal Fish Commission
Idaho Department of Fish and Game
Oregon Department of Fish and Wildlife
United States Fish and Wildlife Service
Washington Department of Fish and Wildlife

RISK ASSESSMENT

1. LITERATURE REVIEW
a. gas bubble trauma literature

b. bypass literature

2. REVIEW OF CURRENT IN-RIVER CONDITIONS

3. PROFESSIONAL JUDGEMENT OF THE FISHERY MANAGERS



RECOMMENDATIONS OF THE FISHERY MANAGERS

ADOPT 120/125% TGP STANDARD WITH THOROUGH PHYSICAL AND

BIOLOGICAL MONITORING PROTOCOLS

DIRECT HYDROSYSTEM OPERATORS TO IMPLEMENT STRUCTURAL AND
OPERATIONAL CHANGES AT DAM TO ALLEVIATE ALL WATER QUALITY
IMPACTS TO ANADROMOUS FISH (TEMPERATURE, NON-POINT AND POINT

SOURCE POLLUTION)
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Table 1. Turbine mortalities of juvenile chinook, cobo, and steelhead from studies at
Columbia River dams with kaplan-type turbines.

Dam Year(s)  Species (%) Mortality
BonnevilleI* 194247  Subyearling 15 |
chinook
McNary® 195556  Subyearling 11
chinook
Ice Harbor® 1968 Yearling ‘ 32
_ chinook
L. Monumental* 1972  Yearling 20
_coho
John Day* 1979  Subyealing 13
chinook
Wells® 1980  Yearing 16
steelhead
L. Granite® 1987 Yearling 17
chinook
Bonneville I* 1989  Subyearling 18
chinook
L. Granite' 1993 Yearling
chinook 18
L. Goose! 1993 Yearling 8
chinook
Source

* Holmes 1952.

® Schoeneman et al. 1961.

¢ Long 1968.

4Long et al. 1975.

“Raymond and Sims 1980.

€ Weitkamp et al. 1980.

8 Gilbreath et al. 1993.

® Giorgi and Stuehrenberg 1987.
" Iwamoto et al. 1993.



Table 2. Spillway mortalities of juvenile chinook, coho, and steelhead from studies at
Columbia River dams

Dam Year(s) Species (%) Mortality
BonnevilleI* 194247  Subyearling 3
chinook
McNacy® 1955-56  Subyearling _ 2
chinook '
L. Monumental*° 1974  Yealing 0
coho -
Yeading 2
steelhead
Bonneville I 1974  Subyeading 4
chinook
John Day® 1979  Subyearling : 0
" chinook
Wells® 1980  Yeading 0
steelhead
Rocky Reach® 1980 Yearling 1
coho
Bonneville II* 1989  Subyearling 1
chinook
L. Goose' 1993 Yearling 0
chinook '
Source

* Holmes 1952. .

® Schoeneman et al. 1961. )

¢ Long et al. 1975 (with spillway deflectors).

4 Johnsen and Dawley 1974 (with spillway deflectors).
¢ Raymond and Sims 1980. ‘

f Weitkamp et al. 1980.

¢ Heinle and Olson 1980.

B Gilbreath et al. 1993.

® Giorgi and Stuehrenberg 1987.

! Jwamoto et al. 1993.



Table 3. Mortalities of juvenile chinook, coho, and steelhead held in surface to deep live cages
in the Snake and Columbia Rivecs.

Exposure TDG Mortality

Species Depth @) (&) (%) (%)
Coho* 03.1 21 128 0
Chinook* 0-3.1 21 128 3
Steelhead® 0-3.1 - 21 128 0
Chinook 0-1 20 - 120-128 88-100

02 20 120-128 17-61

03 20 120-128 3-8

04 20 120-128 0
&UTCC

© Meekin, T.K. and B.K. Turner (1974)

4 Weitkamp, D.E. (1976)
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OREGON

NATURAL

RESOURCES
‘< COUNCIL

MAIN OFFICE

_——— | YEON BUILDING, SUITE 1050

522 SOUTHWEST FIFTH AVENUE

PORTLAND, OREGON 97204

503-223-9001

Protecting Oregon’s lands,
waters and natural resources

21 July 1994

Oregon Department of Environmental Quality
811 SW 6th
Portland, Oregon 97204

RE: Comments on exceeding total dissolved gas standards to allow spill

ONRC encourages the Environmental Quality Commission to grant a temporary rule for
exceedance of water quality standards for total dissolved gasses, in order to allow spill from dams
of at least the level called for in the National Marine Fisheries Service’s Biological Opinion and
preferably also higher levels as called for in the Columbia Basin Fish and Wildlife Authority's
"Detailed Fish Operating Plan" with the goal of providing 80 percent fish passage efficiency.
Additionally, ONRC supports an amendment to the dissolved gas standard, specific to relevant
dams and time periods, to end the need to re-argue the case every time spill is needed. We believe
that an average of 120 percent TDG, with instantaneous levels up to 125 percent, does not pose an
undue risk to fish.

ONRC recognizes that the science is not complete or conclusive regarding the exact relationship
between spill, nitrogen supersaturation, gas bubble disease and mortality. However, to hide
behind our inexact knowledge as an excuse for doing nothing is inexcusable. The fish can't wait
while we study the situation to death. We have to keep in mind that the status quo in the
Columbia/Snake system is so lethal to fish that "doing nothing" is not the conservative position it
would be if we were considering new impacts to a natural river. The status quo is not benign, and
the effectiveness and risks of spills must be considered in the existing context of the hydrosystem
and compared to other available means for moving juvenile salmon downstream.

Mortality estimates vary, but passage through turbines clearly kills many more fish than succumb
to gas bubble disease related to spill. (Turbine mortality is estimated to be 10 - 30 percent per dam,
while spill mortality is estimated at only O - 3 percent.) Bypass systems have limited fish passage
efficiencies that vary widely from species to species. And "transportation,” the method of choice
for the past 15 years, has been shown to be a failure by the continuing decline of salmon. Last
weekend's kill of at least 50,000 fish waiting to be barged (which apparently is not unusual), is
only one of the most obvious examples of the problems with this program. In fact, if
transportation were subject to the same degree of scrutiny that spill has been, it would not be

occurring.

Spill continues to be supported by the state fish and wildlife agencies, the tribes, and conservation
organizations, all entities with an interest in recovering salmon populations, and opposed by the
operators and industrial users of the hydropower system, entities with an interest in maximizing
power production. The National Marine Fisheries Service, while charged with protecting
endangered salmon, is under extreme political pressure not to disrupt the status quo.
Unfortunately, Bonneville Power Administration, the Army Corps of Engineers, the Bureau of
Reclamation, and the Direct Service Industries have managed to confuse the issue by hiding behind
their proclaimed concern for fish; a concern that ONRC must dismiss as disingenuous. In high
water years, excess water is spilled over the dams, often exceeding TDG standards with no outcry
from any of these groups. It is only when water is diverted from power (money) production that

Printed on 100% recycled paper (50% post-consumer waste)



spill and the accompanying gas supersaturation becomes an issue. Along the same lines,
temperature standards are regularly exceeded by operation of the hydrosystem as we so
dramatically witnessed recently. The Corps is talking out of both sides of its mouth when it
refuses to implement NMES' request for spill, ostensibly due to TDG standards, while at the same
time blaming NMFS in the press for the recent barging and temperature-related fish kill.

ONRC hopes that EQC will do right by the fish rather than succumbing to the wishes of the status
quo, and approve TDG standards that will allow the much-needed spills to go forward. There is
no time to waste.

y Sijncerc;ly, .
,)MVLC 7/60/ avidums

" Diane Valantine
Salmon & Rivers Program Leader



July 20, 1994

I

DEPARTMENT OF

QREGON|

Mr. Fred Hansen, Director giﬂ

Oregon Department of Lot
Environmental Quality

811 S.W. Sixth Avenue

Portland,_ OR 97204-1390

Dear Mr. Hansen:

I am writing to express my support for temporary
rulemaking on total dissolved gas (TDG) and to share
with you my concern for juvenile salmonids currently
migrating through the lower Snake and Columbia rivers.

As you know, spill on the lower Columbia was all but
eliminated on June 20 following expiration of the
Environmental Quality Commission's (EQC) previous
temporary rule allowing TDG to reach 120% of
atmospheric pressure. Since June 20, spill levels have
been far less than those recommended by the regional
fishery management agencies and tribes at Ice Harbor,
McNary, John Day, The Dalles, and Bonneville dams and
even less than what has been provided in the last
several years under the National Marine Fishery
Service's (NMFS) Biological Opinions £for éndangered
species, the 1989 Fish Spill Memorandum of Agreement
for federal Columbia River dams, and the Northwest
Power Planning Council's Strategy for Salmon.

Migrating juvenile salmon needing protection this
summer include federally listed fall chinocok from the
Snake, as well as subyearling migrants from the mid-
Columbia and lower Columbia rivers, including Oregon's
wild fall chinook from the Grande Ronde and Deschutes
rivers and hatchery fall chinook from the Umatilla
River. . 1Increased spill is the only additional
mitigation action that can be readily implemented this
summer to dimprove the in-river survival of these
stocks.

Flows in the lower Snake and Columbia rivers are
alarmingly low and high water temperatures have already
contributed to high mortalities such as the recent

FISH AND
WILDLIFE

OFFICE OF THE
DIRECTOR

2501 SW First Avenue
PO Box 59

Portland, OR 97207
(503) 229-5406

FAX (503) 229-6134



Mr. Fred Hansen
July 20, 19954
Page 2

large kill of juvenile fall chinook at McNary Dam where over
50,000 fish died on July 16-17. Immediate action is needed to
protect these valuable stocks. The analysis which we have
conducted with our resource -comanagers (enclosed) shows that
in-river survival of salmon migrants is significantly improved by
adequate spills. .

I recognize that there has been a tremendous amount of discussion
over this year’s spill program, Particularly vocal have been
those affected by reduced power generation and revenues due to
spildl. While concern is understandable, much of the current
discussion has served to cloud the facts.

There is no disagreement among the fishery agencies and tribes
that spill is the most biologically effective means to reduce
turbine mortality, reduce delay at projects, and avoid adverse
impacts from bypass systems passage.

We need to act now to avoid further declines of upriver salmon
stocks by such near-term actions as the spill program, if we are
to avoid even more drastic and possibly more disruptive and
costly actions in future years.

In order to implement an effective spill program, we support
modification of Oregon's water quality criteria on the mainstem
Columbia and Snake rivers to allow dissolved gas levels up to a
daily average of 120% saturation and an instantaneocus level of up
to 125% when required to implement spills and other measures to
improve fish survival., While there has been concern expressed
about possible fish mortality due to gas supersaturation-
associated trauma, studies have shown that juvenile and adult
salmon can readily tolerate the dissolved gas levels recommended
in a river or reservoir environment by changing their depth in
the water, as noted in the enclosed analysis. More importantly,
we have consistently observed good survival and adult returns in
. years of substantial spills and observed no mortality to
migrating salmon during the spill program implemented this
spring. This wvalidates the practical effectiveness of a sound
spill program.

I understand that the specific proposal before the EQC on July 21
calls for a temporary rule change allowing TDG levels up to 115%
daily average and 120% instantaneous at the mainstem Columbia



Mr. Fred Hansen
July 20, 1994
Page 3

River projects. The department prefers 2 more aggressive
approach both in respect to spill levels and to locations for
spills, but in the interest of timely action, we support
immediate adoption of the current proposal and believe that this
will provide significant added benefits to migrating fish during:
the remainder of the .summer. We also wish . to begin working
together with your staff to craft a mutually supportable approach
to TDG management in concert with planning for fish protectien
measures for 199S. We believe this is necessary to prevent
possible more drastic federally mandated action in the future.

I appreciate your efforts to work with us in this unprecedented
effort to protect a valuable aquatic resource. I look forward to
working more closely together on this important issue in the
coming months.

Sincerely,

AR

Rudy Rosen, PhD
Director

o3 Gary Smith, Donna Darm (NMFS)
Michael Llewelyn (WDOE)
Jack Donaldson (CBFWA for LG/FPAC distn)
-Anne Squier (Governor's Office)

Enclosure



SCIENTIFIC RATIONALE
FOR IMPLEMENTING A SUMMER SPILL PROGRAM TO INCREASE JUVENILE
SALMONID SURVIVAL IN THE SNAKE AND COLUMBIA RIVERS

By
Columbia River Inter-Tribal Fish Commission
Idaho Department of Fish and Game
Oregon Department of Fish and Wildlife
- , U.S. Fish and Wildlife Service
Washington Department of Fish and Wildlife

July 15, 1994

QOverview

This document provides scientific justification for implementation of the attach 1994 summer spill
programs at Corps of Engineers (Attachment 1) and Mid-Columbia PUD mainstem dams (Attachment
*2) in the Columbia River Basin. It is the intent of these programs to substantially increase juvenile
anadromous fish survival through the hydrosystem. The programs and supporting rationale and risk
assessment were jointly developed by the combined technical staffs of the Columbia River Inter-tribal Fish
Commission, Idaho Department of Fish and Game, Oregon Department of Fish and Wildlife, U.S. Fish
and Wildlife Service, and Washington Department of Fish and Wildlife (hereinafter fishery managers).
Anadromous fish that will be protected by the spill programs include salmon stocks both listed and
petitioned for listing under the Endangered Species Act, non-listed salmon stocks, and other anadromous
stocks such as Pacific lamprey which are in serious decline. These programs will compliment other
protection and restoration programs in the Columbia Basin. '

The object of the suromer spill programs is to achieve an 80% fish passage efficiency (FPE) objective
at all Corps projects on the lower Snake and Columbia Rivers, and other passage efficiency goals at the
various Mid-Columbia PUD dams (DFOP 1993). In accomplishing this, the fishery managers propose
that the operation of the hydrosystem be managed so that an average of 120% or less total dissolved gas
pressure be maintained in the river. Further, the fishery managers propose that the 120% criterion be
measured well downstream of tailrace areas, after gas levels have had a chance to dissipate. In addition,
because of problems with accurate measurement of gas levels, fishery managers recommend that up to
an instantaneous reading of 125% total dissolved gas pressure be allowed to ptovxde a reasonable margin
of measurement error.

Basegd upon historical migration estimates (DFOP 1993), the fishery managers recommend that the spill
program be implemented at all Corps run-of- river projects in the Snake and Columbia Rivers until
August 31, 1994 to insure that the juvenile summer migration is protected (DFOP 1993). Duration of
spill programs at individual mid-Columbia PUD dams will be determined by the various Coordinating
Committees based upon ongoing FERC proceedings, settlements and stipulations.



These summer spill programs are partially in response to the apparent salmon stock collapse observed
this year in Columbia River spring and summer chinook and expected to occur in fall chinook. From
1993 to 1994, adult spring chinook escapement to Bonneville Dam has decreased from 112,000 to less
than 21,000 which is the previous all time record low. The trend is similar for adult summer chinook
escapement which is projected to be less than 10,000 salmon at Bonneville Dam this year down from over
22,000 salmon in 1993 (TAC 1994). The predicted escapement of wild Snake River fall chinook adults
at Bonneville Dam is 803 (Swartz 1994), the second lowest on record since 1986 and 41% of the 1986-93
average. Under these conditions, tribal ceremonial and subsistence harvest a.nd non-treaty harvest have
been severely restricted and in someTcases, curtailed.

The stock collapse of Columbia River chinook is likely related to the continuation of extremely poor flow
and migration conditions that occurred in 1992 (FPC 1993; Columbia River Water Management Group
1993-4), complicated by possible impacts of low ocean productivity resulting from El Nino conditions
as noted by Johnson (1984), Ware and Thompson (1991), and Lichatowich (1993). Because the effects -
of ocean impacts cannot be controlled and federal agencies are either unwilling or unable to dedicate
available storage in upriver reservoirs for flow augmentation, the fishery managers strongly recommend
implementation of these spill programs. Spill is the only alternative left to reduce hydrosystem mortality, -
which could exceed 95% of juvenile summer migrants as documented during similar low flow years
(Raymond 1979; Raymond 1988; Ebel et al. 1989).

Because 1993 basin summer and fall chinook adult escapement was relatively high under good
environmental conditions, the relatively abundant 1994 subyearling progeny of these stocks must be
afforded the best protection possible as they migrate downswream through the hydrosystem. Impacts to
an abundant juvenile year class on stock viability can be substantial. Junge (1970), through use of a
Ricker-type reproduction curve, demonstrated that a smolt kill of 50% reduced a stock by 60% whereas
an adult kill of 50% would reduce a stock by 20%. Such losses on a relatively strong outmigrating year
class could have severe if not irreversible consequences on stock abundance and diversity (Riggs 1986).

The fishery agencies and tribes have chosen a conservative approach to the implementation of the spill
programs. Spill volume caps are provided to avoid exceeding either 120% daily average or 125%
instantaneous total gas pressure criteria. Where possible, spill is confined to nighttime hours which
reduces power and possible adult fish passage impacts. When it is not possible to confine spill to
nighttime hours to achieve a2 80% FPE, some daytime spill is proposed with caps to avoid impacts to
adult passage. As will be discussed below, the fishery managers believe a 120% total gas pressure
(TGP) criterion is conservative and will result in minimal impacts, if any, to juveniles and adults.

Through a comprehensive review of pertinent literature and extant river conditions, and based upon
professional experience, the fishery managers have conducted the following risk. assessment. This
assessment carefully weighs the factors of various passage mortality rates and other impacts to summer
migrating anadromous fish as they pass through the hydrosystem, Based upon this analysis, the fishery
managers have concluded that controlled spill will substantially enhance the in-river survival of summer
anadromous fish over other available alternatives. :



Spill has been repeatedly demonstcated to be the most effective and safest means of project passage and
is the only means to enhance survival without additional flow augmentation. Juvenile salmon that pass
a project through spill have a significantly higher rate of project survival (98% point estimate) than fish
that pass through turbines (85% point estimate). Specific mortality ranges are given later in this
document. Without spill, the majority of juvenile chinook will pass through turbines since only 8-35%
of summer migrants are guided and collected by mechanical bypass systems at Corps projects. Further,
spill will improve survival and other impacts upon fish production by reducing delay of juveniles at the
projects and reducing predator/prey interactions by dispersing predators in tailrace areas, And finally,
spill for fish passage addresses the substantial scientific uncertainty associated with transportation of
summer chinook juveniles, especially Snake River fall chinook.

Monitoring program

The extensive physical and biological monitoring program to assess the occurrence of gas bubble trauma
(GBT)' in both spring and early summer migrating juvenile and adult salmon at each dam will be
continued for the remainder of the summer migration (DFOP 1993, appendices 4-13 and 4-14). Because
sampling of internal tissues of juvenile salmon which have passed through mechanical bypass systems is
of questionable value, this practice will not be continued. Instead, external symptoms will be monitored.
It is imperative that the Corps of Engineers be more diligent and consistent in operating the physical
monitoring system. Total gas pressure measurements should be taken at all dam forebays, with backup
monitoring to allow for better and more consistent measurements. The 1994 DFOP includes criteria to
allow for flexibility for adjustments in the spill program based upon the possible occurrence of GBT in
both juveniles and adults.



Bl

Technical Basis for the Summer Spill Program

illh ee wn to be the most biologically effectiv d safest mea roject pas

Spill is not an "experimental measure”, but has been shown to be the most effective management tool
for improving passage survival of migrating salmon and steelhead at mainstem hydroelectric projects.
Controlled spill has been implemented at mid-Columbia PUD dams since 1983 under the mid-Columbia
Federal Energy Regulation (FERC) Commission Proceedings (Bodi 1986) and at Corps dams since 1989
under the 1989 Memorandum of Agreement to provide protection of juveniles until adequate functioning
mechanical bypass systems have been installed. As previously stated, controlled spill to safely pass 80%
of juvenile-salmon migrants is the goal of this proposed spill program (DFOP 1993). Protocol for

 specific spill patterns for juveniles and adults at each dam is provided in the 1994 DFOP and represents

years of model and field studies by the fishery agencies, tribes and dam operators. During the 1994
spring migration, controlled spill was implemented at 31l basin dams to increase juvenile Survwal

Extepsive studles at mainstem Columbia and Snake River dams have documented that juvenile mortahty
from turbine passage is much greater than spillway passage. Studies have shown that mortality from
turbine passage ranges from 8-32% compared to only 0-4% for spillway passage (Tables 1 and 2). In
studies of subyearling fall chinook at McNary, John Day, and Bonneville powerhouses I and I, turbine
mortality ranged from 11-18%, while spillway mortality ranged from 0-4%. Although research
investigating the magnitude of turbine passage impacts to adults which fallback through turbines is

. limited, mortality ranges from 22-51% for adult steelhead have been documented (DFOP 1993).

Juvenile mechanical bypass systems, are only abfe to guide and collect 8-35% of summer juvenile
migrants (Ceballos 1992; Gessel et al. 1990; 1991; Ledgerwood et al. 1988;1991). Mortality and injury
rates to subyearling migrants undergoing passage through mechanical bypass systems can exceed that

" from spillway passage, particularly at transportation dams due to additional delay, handling, and stress.

Bypass system mortality of subyearling chinook at McNary Dam during 1992, a similar low flow year

_ as 1994, ranged from 4-6% (WDF 1992). During peak migration periods in 1992, mortality rates

through the McNary méchanical bypass system approached 9%, chiefly because of poor water quality
(WDF 1992). Despite a new bypass system completed for the 1994 migration, recently an estimated

*50,000 juvenile migrants were lost at McNary Dam in only a few days due to poor water quality

conditions in the mechanical bypass system (Filardo 1994), Ceballos et al. (1993) found that subyearling
chinook descaling from travel through juvenile bypass systems during 1988-92 ranged from ranged from
2.4% to 12.7%. Available comparative studies between Lower Granite spillway, turbine and mechanical

bypass systems indicate that smolts which passed through the dams via the spillway suffered the least.

from both partial descaling (5.8%) and severe descaling injuries (1%) (Park and Achord 1987).
Unfortupately, the recently installed mechanical bypass systems at Little Goose, Lower Monumental and
McNary Dams have never been adequately evaluated for specific impacts to subyearling migrants (Barilla
1993). The fishery agencies and tribes have never supported-operation of these systems for the migration
at large without adequate evaluation. ;



Spill will improve ival of fish reducing_delay of juveniles a e projects and ucin
tor/prey interactions and reduce e re to high level dissolved and reduce residuali

Spill will improve survival of fish by reducing delay of juveniles in forebays and tailraces where predator
populations and predation rates are highest. Spill can greatly reduce delay of smolts in forebays as has
been observed at The Dalles Dam (Snelling 1994). Spill establishes 2 large flow with increased velocity
that dispetses predators from the forebay and tailrace areas thus reducing predator/prey interactions (Faler
et al. 1988). '

Smith (1982) found that because subyearling salmon travel passively downstream, higher velocities
provided by spill would save these juveniles critical energy reserves necessary for parr to smolt
transitions, as well as move them more quickly through the river. This in turn would reduce migrant
susceptibility to predators and disease, and would reduce the likelihood that smolts would revert to
freshwater parr (non-migratory status) by excessive delay in traversing the hydrosystem.

Spill addresses the substantial uncertain ciated with the Co ation progra

Spill at tran.sportatxon collector projects addresses the uncettamry associated with the juvenile salmon
transportation program by spreading the risk between in-river passage and transportation (Ad Hoc
Transportation Review Group 1992; Mundy et al. 1994; FERC 1994). As recently concluded by an
expert team of independent scientists, "[t]ransportation alone, as presently conceived and implemented
is unlikely to halt or prevent the continued decline and extirpation of listed salmon. in the Snake River
Basin®...and that "available evidence is not sufficient to identify transportation as either a primary or
supporting method of choice for salmon recovery” (Mundy et al. 1994). This is consistent with the
findings of Raymond (1988) and Congleton et al. (1985) who found that transportation had been
ineffective in reversing the decline of runs of spring and summer chinook and steelhead returning to
the mid-Columbia and Snake rivers during 1962-84. Evidence provided by the Ad Hoc
Transportation Review Group (1992) indicated that transportation may have reduced survival of wild
Snake River spring and summer chinook to spawning grounds. Adult homing impairment and
disruption of freshwater life histories are two key problems attributed to the juvenile transportation

- process (TRG 1992, Mundy et al. 1994; Heinith 1993).

The USFWS (1993), Steward (1993) and Congleton et al, (1985) noted that handling in the
transportation process may greatly increase stress and mortality to juvenile migrants, particularly
when water quality conditions deteriorate and may override any perceived benefits of transportation.
For example, Mundy et al. (1994) noted that in 1977, an extremely low flow year similar to this
year, transportation treatment and control fish died equally because po adults returned from the study.
The cause was likely indirect or delayed mortality from screen guidanee, collection, holding,
transportation, and concentrated release into high predation areas. This is a particular problem for
summer subyearling migrants as they are usually trucked instead of barged, because few of them are
collected at mainstem dams, and operation of barges on this basis is not cost-effective. Numerous
studies have documented that trucking migrants is even more stressful than barging and that stressed
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migrants are highly susceptible to predators at the time of release (TRG 1992; Congleton et al. 1985;
Mundy et al. 1994; USFWS 1993). '

No transportation studies have been conducted on subyeariing chinook salmon at Snake River dams.
Transport studies of subyearling chinook at McNary Dam in 1986, 1987, and 1988 were conducted
under no spill conditions. - In addition, the control fish were released in small numbers from the old
bypass outfall. They were the only fish released from the bypass because all fish collected, except for
the controls, were transported. We suspect that predation rates on the contro) releases were very
high because of the no-spill and low' flow conditions in the tailrace that occurred during these studies.
Hence, the results of these studies are not applicable to subyearling chinook salmon passing the
_project under spill conditions. :

"It has been consistently been the position of the fishery managers that transportation is an interim and
experimental mitigation program that cannot substitute for the provision of adequate in-river passage
conditions provided by flow and spill. A Federal Energy Regulatory Commission (FERC)
administrative law judge upheld this position in a 1992 ruling against transportation at two
mid-Columbia dams and ordered immediate spill at 2 70% and 50% FPE level for spring and summer
migrants, respectively, until completion of fish bypass systems (FERC 1992). On May 27, 1994, fully
taking into account voluminous technical information on dissolved: gas complied over a two year
period, FERC ordered implementation of this spill program at Priest and Wanapum dams (FERC
1994). On July 1, 1994 the Washington Department of Ecology granted an administrative order
modifying the state water quality criteria so that the FERC summer spill program could be
implemented (Attachment 3).

Spill protects critical life history diversity

The Columbia River juvenile summer outmigration is comprised of a mosaic of many stocks from all -
basin tributaries and mainstem reach areas. Within each stock of the migration, multiple life histories
within a single salmon stock have evolved over millions of years to provide stock resiliency and
stability for dealing with different types of environments (Winemiller and Rose 1992). Because of

* these different life histories, which include diverse migration timing and the use of different spawning
and rearing areas, there is a reduced chance that a single or multiple environmental disturbances, such
as a low flow year, will impact overall stock fitness and diversity (Schluchter and Lichatowich 1977).

Spill and associated in-river migration allow adequate time for rearing and physiological maturation of
subyearling chinook stocks to reach a proper size prior to saltwater entry to survive (Mundy et al.
1994; CBFWA 1991). This has been confirmed by numerous studies involving scale analysis
(Schluchter and Lichatowich 1977; Lichatowich 1976; Reimers 1973) and physiological studies
examining osmoregulatory processes (Wagner et al. 1969; Ewing and Birks 1982, Wedemeyer et al.
1980). Interruptions to the critical freshwater rearing life history stage, such as that imposed by the
Corps transportation program and selective mortality from turbine passage, may have serious
implications to stock survival and overall production characteristics such as adult age at maturity and
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fecundity (Groot and Margolis 1991; Nicholas and Hankin 1989; Thompson 1959, Schluchter and
Lichatowich 1977;1993).

Studies clearly show that adult survival is enhanced with spill

The historical record clearly demonstrates that better adult returns of summer and fall chinook had
occurred during years. when juveniles migrated under high flow and high spill conditions. Raymond
(1988) reported that the lack of spill and installation of additional turbine units in the basin were
primarily responsible for extremely low smolt to adult return rates of mid-Columbia summer chinook.
Hilborn (1993) demonstrated a strong relationship between flow and adult survival of Priest Rapids
Hatchery fall chinook during 1977-87 similar to the relationship found for Snake River wild . -
spring/summer chinook by Petrosky (1991). In both analyses, the highest survivals occurred in 1982,
a year of high flow and spill. In contrast, 1977 was characterized by low flows and no spill. Under
these conditions, estimated mortalities in excess of 95% of the outmigration at large occurred, based
upon analysis of adult returns in subsequent years. In a recent analysis of the 1994 controlled spring
spill program on adult passage, the Fish Passage Center found that there was no impact on adult
passage based upon interdam conversion rates for adult spring chinook (DeHart 1994, Attachment 4).

Model results indicate that in-river survival will be improved

Model results demonstrate that the in-river survival of fall chinook will be enhanced by the proposed
spill program. Using the FLUSH Model developed by the state fishery agencies and tribes, the
in-river sucvival of Snake River fall chinook was estimated under various flow and spill options -
(Attachment 5). The analysis shows that with the flows proposed by the NMFS and 80% FPE.spill at
each project, in-river survival of Snake River fall chinook to below Bonneville Dam would be
increased by 61% from 1.8 to 2.9%. This improvement in survival will likely increase future adult
returns and help prevent additional declines of Snake River fall chinook and mid-Columbia summer
chinook and other anadromous stocks.

Studies show that juveniles and adults can tolerate dissolved gas levels that will occur as a result of

+  spil

Susceptibility of juvenile salmon to gas bubble trauma (disease) depends on a number of important
factors ancillary to total gas pressute. These factors must be considered when evaluating possible gas
bubble trauma to the summer migration at large. . Based upon the past information, lower summer
flows and resultant lower volumes of spill are not expected to result In gas bubble trauma especially
at flows projected to occur this year (Colurabia River Water Management Reports). Physical factors
include: water temperature and total dissolved particulates (Jensen et al. 1986; Alderdice and Jensen
1985) and atmospheric pressure (Jensen et al. 1986; Alderdice and Jensen 1985). Biological factors
include: size, species, genetic composition and physiological condition of the fish (Jensen et al. 1986;
Alderdice and Jensen 1985) and proximity and length of exposure to total gas pressure (Weitkamp and
Katz 1980). '



There are also behavioral factors that allow salmonids to withstand what otherwise might be harmful
"levels of total dissolved gas. Juvenile and advlt salmonids have been documented to sound in the
natural environment and achieve hydrostatic compensation, thus avoiding impacts of elevated levels of
total gas pressure (Weitkamp and Katz 1980; Weitkamp 1976;1977; Gray and Haynes 1977). Knittel
et al. (1980) and Weitkamp and Katz (1980) reported that juvenile salmon could recover from
symptoms of gas bubble trauma in 30 minutes to 2 hours time by sounding. Intermittent exposure
may increase the level of gas supersaturation fish are able to tolérate because it increases the time
over which a spe.cxﬁc exposure accumulates. It also provides an opportunity for recovery to occur,
particularly if it is accompanied by depth compensation. The effects of intermittent exposure on
tolerance to supersaturation has been demonstrated by. Meekin and Turner (1974), Blahm et al.
{1976), and Bouck (1980). Bouck noted that, "..[f]ish in deeper water or exposed mtarmlttcntly are
least susceptible (to GBT) if susceptlble at all."

Several studies have been conducted in the laboratory and the field under various depth and dissolved
gas levels to determine the effects of depth compensation for salmonids in supersaturated water (Table
3; DFOP 1993). The most relevant studies were the volitional live cage studies conducted in-situ at
Wells Dam (Meekin and Turner 1974), and Rock Island Dam (Weitkamp 1976) where fish were
‘allowed to sound to avoid impacts of supersaturation (Table 3).

Depth of the live cages extended from the surface to 3.1-4 meters below the surface. Meekin and
Turner (1974) also held fish in cages at variable depths from surface to 1, 2, 3, and 4 metecs, These
studies indicate that the effects of hydrostatic compensation due to depth is as predicted by theory and
that when given the opportunity, that juveniles will remain deep enough to compensate for total gas
pressures up to 126% saturation. It is highly significant in Weitkamp's study that no fish were killed.
in the surface to 4 meter cages in a series of three tests at total gas pressures of 120-128% saturation.
It should be noted that even in the surface to 4 meter cage, fish are confined to shallower water than
they normally occupy in the reservoirs (Smith 1974; Weitkamp 1974; 1977; Blahm 1974; Blahm et
al. 1976).

Toner (1993) examined salmonids, resident fish and invertebrates for signs of GBT below Bonneville
Dam by seines and other field sampling gear. During high spring spills which caused total gas levels'
to reach 128% saturation, she found that external signs of GBT were rare. Less than 1% of chinook
salmon and resident fish showed signs and no evidence of GBT was noted in sampled invertebrates.

1994 NMFS Dissolved Gas Panel Report

Unfortunately, the National Marine Fisheries Service prematurely released a draft report by a panel of
dissolved gas experts before all panel members could concur with the contents of the report (Backman
1994; Bouck 1994; Amachment 6). The current-draft report should be disregarded. The NMFS
should retract the draft report and a final report should be-issued in which all panel experts can
concur. This was the intent of the panel, and was their charge by the NMFS.
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Summary and Recommendations

Based upon the risk analysis performed above which considered the best available and pertinent
scientific literature and data, current river conditions, and professional judgement, the fishery
agencies and tribes strongly recommend immediate implementation of the above controlled spill
program to protect migrating juvenile summer and adult anadromous fish populations as they traverse
the Columbia Basin hydrosystem. In order to implement this program, we also recommend a
modification of Oregon’s and Washington’s water quality criteria to allow total dissolved gas levels to
reach a daily-average of 120% saturation, or an-instantaneous measurement to reach up to a 125%

" saturation level. We recommend that the spill program and modifications to the existing total
dissolved gas standard be implemented until August 31, 1994 to allow protection of suramer- migrants
through the mainstem Snake and Columbia Rivers.

We also strongly encourage the Oregon Environmental Quality Commission and the Washington
Department of Ecology to direct hydrosystem operators to expedite investigation and installation of
structural modifications at dams, such as spillway deflectors. Addition of these modifications will
further protect remaining anadromous stocks passing through the hydrosystem by establishment of
better in-river water quality. This is particularly important for control of total dissolved gas in
normal and high flow years, and when the operation of dam powerhouses, even without spill, still
results in elevated levels of dissolved gas being discharged into the river (Figure 1).

Tables 1-3
Figure 1
Attachments 1-5
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NMFS Proposed Summer Spill Program
Estimates of Increased Fish Survival

July 21, 1994
Bonneville The Dalles John Day McNary
River Mile 146.1 191.5 215.6 292
Collector Project No_ No No __1Yes
Current Spill 33% of 15% of 13% of 7% of project
project flow |project flow [project flow |[flow for 24
for 24 hours |for 8 hours |for 10 hours |hours
Planned Spill 42% of 15% of 20% of 7% of project
project flow |project flow [project flow [flow for 24
for 24 hours |{for 8 hours |for 10 hours thours
Date Spill Ends 23-Aug 22-Aug 22-Aug
Fish Guidance Efficiency, FGE 10% 42% 26% 47%
Fish Passage Efficiency, FPE
Current 42% 45% 34% 50%
Projected 50% 45% 39% 50%
increased Fish Passage Survival
per 100,000 fish/day 1040 Q- 650 0

Total summer subyearling run is projected at approximately 25 million wild and hatchery fish.

Passage at McNary is approximately 75% complete.

By the end of August approximately 90% of fish will have passed Bonneville.

Wild, listed Snake River salmon comprise < 5% of subyearlings currently at McNary.

All wild fish comprise approximately 40-50% of subyearlings currently at McNary.

Passage at McNary has been:
July 9th: = 1 millien fish/day
July 11th: ~ 80,000 fish/day
July 16th:

© 450,000 fish/day



P.0. Box 9235
Portland, OR 97201
July 21, 1994

Oregon Environmental Quality Commission
RE: Total Dissolved Gas Temporary Rule for the Columbia River

I am the Conservation Director of the Anglers' Club of Portland.
We are a social and conservation organization with just over 100
members. We represent in no small way those who have a major stake
in the outcome of today's proceedings.

The Oregon Environmental Quality Commission is today saddled with
what may be a historic responsibility. Whether or not it will be
possible to restore anadromous fish runs to the Columbia River
Basin will in no small part be determined by the results of your
- deliberations today.

At issue is whether or not to allow higher total dissolved gas
levels as a result of increased spill at hydroelectric dams on the
Columbia River. This is a difficult question whose answer should

rely on the best of fishery biology scientific assessments. To
suggest that the future of salmon and steelhead depend on those
assessments 1is not a histrionic overstatement. The scientific

analysis of this issue is highly complex. Tt is fraught with
conflicting facts and it is easy to lose sight of the objective of
the studies done to date once enmeshed in the details of those
studies.

Your decision though should be based on only one question, and that
is what method of transport down the Columbia River will provide
the highest survival of anadromous £fish. Although laboratory
studies provide important background information, they do not
capture all the variables present in as complex an environment as
the Columbia River. I am specifically referring to the studies
done by Ebel and Dawley in 1975, Shirahata in 1966, Harvey and
Cooper in 1962, and Nebeker in 1976. These studies failed to
consider mitigating factors such as fish behavioral responses to
increased gas saturation, time of exposure to dissolved gases in
situ, and the complex interaction of biological and environmental
variables. Bouck in a 1980 Environmental Protection Agency study
concluded that "obviously, interplay of behavioral and
environmental variables allows higher tolerance to supersaturation
than is evident in laboratory assays."

I would thus suggest that your decision be based on the results not
of laboratory studies, but on the results of previous high flows
with spill in the Columbia River and their affect on fish migration
and survival. '



In 1993 high flows in the Snake and Columbila Rivers forced more
uncontrolled spill than had occurred during the preceding low flow
years, this in turn led to high total dissolved gas (TDG) levels.
Daily average TDG saturations exceeded 120% for one to twelve days
at all monitoring stations except Lower Granite Dam. The highest
levels of daily average dissolved gas recorded were at Lower
Monumental Dam, where 130% was exceeded for 4 days (May 17-20), and
an instantaneous high of 141% was recorded. Saturations at John
Day, The Dalles, and Bonneville exceeded 125% for one to two days.
During the period when the highest dissolved gas saturations
occurred, low incidence of mostly mild external signs of Gas Bubble
Disease (GBD) were observed on Jjuvenile migrants. With the
exception of Lower Granite Dam, where no GBD was seen, the rest of
the monitoring stations recorded low percentages (typically 1-2%)
of the daily sample affected with symptoms of GBD.

Based on smolt monitoring program observations, it is apparent that
the impacts of high dissolved gas saturation on fish were minor in
1993. (The preceding information is from the Fish Passage Center
report "1993 Dissolved Gas Supersaturation").

Historically, better adult returns have followed years in which
juveniles migrated under conditions of high flow and spill. High
flow and spill did not have adverse impacts on adult returns. Four
of the five best adult return ratios for Snake River spring and
summer chinoock from 1974 to 1989 occurred in 1975, 1982, 1983, and
1984. Spill levels were substantially higher in those years than
are currently being requested.

Finally, your deliberations should include an analysis of the
impact of not enacting an allowance for increased TDG. Other
passage routes through dams cause higher levels of mortality.
Turbine passage causes from 10 to 20% direct mortality. Mechanical
bypass systems (which are not installed at all dams), only guide
and collect 35 to 70% of juvenile migrants. Mortality to juvenile
salmon which are guided by mechanical bypass systems ranges from 2
to 8%. (Source: Northwest Power Planning Council, 1986). This
" means that the 1 to 2% incidence of GBD observed during 1993 spill
conditions would represent comparatively less danger to downstream
migrating smolts than would other transportation schemes. This is
emphasized by the recent loss of 50,000 smolts on board one smolt
transportation barge.

In conclusion, increased flow with the spill required to provide
that flow in the Columbia River is not without risk. However, it
still provides one of the few opportunities that we have left to
protect Columbia River anadromous fish from extinction. It is
clear that if prior management practices are continued that there
will be no change in the ongoing disappearance of salmon and
steelhead from the complex fabric of Pacific Northwest culture and
natural history.

It is thus the Anglers' Club of Portland's recommendation that an
allowance to at least 120% TDG be granted to facilitate increased



flow and spill at hydropower projects on the Columbia River.
Allowances for higher TDG should be made not based on the actual
TDG, but instead should be linked to mortality observed in smolt

monitoring programs.
spectfully submitted,
- ﬁ = k_,.ﬁ”/

Greg\McMpillan
Consdrvaktion Director
Angilers'| Club of Portland



COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION
Testimony of Jim Weber, Policy Assistant

Mr, Chairman and Members of the Commission, as you are all
well aware, there has been a tremendous amounft of focus on
Oregon's total dissolved gas standard and how this affects the
operation of the Federal Columbia River Power System. Utility
interest groups, who have a financial interest in minimizing
spill and maximizing the amount of water run through turbines,
have vocally campaigned for strict adherance to the dissolved gas
standard. They state that their concern is based on the need to
protect fish from the potential risk of gas bubble trauma.
Similarly, the Corps of Engineers has used the dissolved gas
standard as a reason to avoid spill for fish -- even though the
Corps appears to be unconcerned about violating the dissolved gas
standard when it implements spill for other reasons, such as the
lack of a suitable power market.

Ag this Commission is well aware, there are other water
quality standards that apply to the Columbia River. One of them
is water temperature. ©Over the weekend of July 16-17, there was
a massive fish kill at McNary Dam. The Corps of Engineers
estimates that 36,000 juvenile chinook died. The Idah Department
of Figh and Game egtimates that at least 50,000 died. The fish
that died were in a holding area, fed by Columbia River water,
waiting to be barged down-river. According to the Corps, these
fish died because of high stream temperatures, ranging from 71-73
degrees Fahrenheit. The Corps concedes that temperatures in this
range are generally accepted as being lethal for salmonid
species. Oregon's water quality standard for temperature
applicable to this area of the Columbia River sets a maximum
limit of 68 degrees.

In its press release on the fish kill, the Corps states
that: "It is not unusual to see thermal mortality at McNary Dam.
Rates in the past have been as high as 15-20 percent. We try to
do all we can to minimize fish kills from high temperatures."
Even so, the Corps still captures juvenile fish and holds them in
these high stream temperatures so that it can barge them down-
river instead of having to spill them. When has the Corps of
Engineers ever come béfore this Commission to regquest a variance
to the state's temperature standard so that it could implement
its transportation program? -When has the Corps ever presented an
analysis of the potential risk to fish from intentionally holding
them in water that violates the state's temperature standard
versus the potential risk of gas bubble trauma that might occur
ag a result of implementing spill? It appears that the Corps of
Engineers is only interested in complying with those state
standards that it can use to support its argument that barglng is
the best way of moving juvenile fish down-river.

Attached is the Corps' press release on the fish kill. It
is very revealing and I urge you to read it carefully. As you
read it, ask yourselves whether you believe that the Corps is



doing its best to comply with this state's water quality
gtandards and whether it is minimizing the amount of time that
juvenile fish are exposed to lethal water temperatures. Ask
yourselves whether you believe that the Corps has assessed the
risks to fish of the hazards of lethal water temperatures versus
the hazards of gas bubble trauma. You have heard the Corps speak
regarding its strong concern over the hazards of gas bubble
trauma and the symptoms of gas bubble trauma identified in the
monitoring program implemented earlier this summer. I think it
is noteworthy that this monitoring program found no fish that had
died of gas bubble trauma. In contrast, we have at least 36,000
to 50,000 dead fish due to high stream temperatures. If the
Corps had found that 36,000 to 50,000 f£ish had died due to gas
bubble trauma, do you think that the Corps would have issued a
press release similar to this one? Has the Corps implemented a
monitoring program to assess the symptoms and mortality of flsh
exposed to high stream temperatures?

We believe that implementing spill is the best way to
minimize the amount of time that juvenile salmon are exposed to
high stream temperatures in the water immediately behind dams and
in figh holding areas for barging. Yes, there is a risk of gas
bubble trauma due to implementing spill. But we have a
monitoring program in place to allow adjustments to be made on a
real-time basis. We also believe that the risk of gas bubble
trauma is considerably less than the risk of mortality due to
high stream temperatures.

At present, the Columbia River is not safe for the salmonid
beneficial use. We very much want to work with you to help make
the river safe for fish. Thank you.
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News Release
Walla Walla District

United States Army Corps ¢f Engineers

July 19, 1884 : Contact Nola Conway
FOR IMMEDIATE RELEASE : : Relecse No. 94-53

High temperatures cause fish kili at McNary Dam

Umatillx, Ore. — Inmmd Oolﬁmbig River water temperatures near Umatilla,
Ore., have caused the deaths of an estimated 86,000 juvenile summer and fall
chinook sslmon passing through McNary Dam, said officials today from the Walla
Walla District, U.S. Army Coyps of Engineers.

The fish, mosﬂy wild stocks. from the mid-Columbia River, which are not cur-
rently listed as protected under the Endangered Spacies Act, were discovered dead
in the dam's fisk collection system. | '

"It's unfortunate thet this fishkill ococurred. These sslmon are part of a precious
and valugble resource t¢ the history and heritage here in the Pacific Northwest,”
said Lt. Col. James S. Waller, Dutrict Commander. *I've got some of my best
people working to find out what happened and what we can do to try and prevent
this from happening in the future.”

“At the time of this incident, water temperatures were averaging 71-78 degrees
Fahrenhelt,” said John MceKern, the District's fish passage coordinator. “Tem-
peratures between 70 and 75 degrees Fahrenheit are generally accepted as lethal
levels for salmonid species. Healthy fish tend to die at these temperatures from
any kind of additional stress, including being pursued by predators. Passage

through reservoirs and dams does cause additional stress,” said McKern.
' More- :
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MceNary fishkill, 2-2.2
“The average mortality rate for fish at the McNary facility is one percent,” said
MeKern. “A facility technician discovered on the evgning of July 18 that this rate

was increasing. The rate eventually rose to approximately eight percent,” said =

McKern. These juvenile salmon were among approximately 240,000 fish which
were being collected at McNary Dam to be transported downriver. The juveniles
clogged a screen which slowed the flow of water to the raceway holding area where
fish which had previously been collected were awaiting transport.

Fish from the holding area were released back into the river and'the fish collec-
tion facility was shut down'Saturdaj evening, McKern estimates that 18,000 fish
were killed in a dewatering screen and 23,000 more died in the holding area. Fish
axe qumntly being routed away from the turbines and the normal fish collection

. systam through the emergency bypass system in the sluiceway.

*It is not unususl to see thermal mortality at McNary Dam,” said McKern.
“Rates in the pest have been as high as 15-20 percent. We try to do all we can to
minimize fishkills from high temperatures. This situation, however, was unusual
because we have new fish facility and an automatic screen closner that did not
work ﬁzopcrly," McKern said. "Thera have been some problems noted previously
with this system, but which did not cause fishkills like this one " .

Fish will continue to be 'bypaaied through the emergency system until water
temperaturos drop. Corps officials are working to repair the screen-cleaning sys-
tem and plan to have a decision about returning the facility to regular operations
on July 27. Passing fish ovex the spillway at McNary may be considered as an
option to aid migrating juvenile salmon in a future emergency.

Federal and state fisheries agencies were notified, according to McKern, of the

thermal moxtelity rates at McNary on &‘;'uly 1%.

TOTAL P.E3



COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION

729 NL.E. Oregon, Suite 200, Portland, Oregon 97232 Telephone (503) 238-0667
Fax (503) 235-4228

. MEMORANDUM

TO0: GREG MCMURRY, OREGON DEPARTMENT OF ENVIRONMENTAL _QUALI'I'Y
FROM: BOB HEINI'I‘E, CRITFC, FISH PASSAGE BIOLOGIST

DATE: SEPTEMBER 13, 1993

RE: REVIEW OF MAINSTEM COLUMBIA RIVER DISSOLVED GAS STANDARD

Recommendations

1. The Columbia QRiver Inter-Tribal Fish Commission (CRITFC)
believes the mainstem Columbia River dissolved gas standard, as set
by the states of Oregon .and Washington, precludes protection of the
tribes’ federally reserved salmon resources. The majority of the
state and federal agencies of the Columbia Basin Fish and Wildlife
Authority (CBFWA) also have similar concerns with respect to the
protection of anadromous.fish migrating through the Columbia River
hydrosystem and the current dissolved gas standard.

2. The CRITFC and CBFWA recommend the extant dissclved gas
standard be modified to allow flexibility for flshery management
purposes during the anadromous fish migration periods on a real
time basis as conditions warrant.

3. We request the Department of Environmental Quality coordinate
a review and modification of the standard with the CRITFC and other

CBFWA agencies.

Background

In 1993, management of Columbia Basin hydrosystem for the
protection and safe passage of salmon stocks, both listed and not
listed under the Endangered Species Act, has been directed by the
1993 National Marine Fisheries Service Biological Opinion for the
hydrosystem (BIOP). In turn the BIOP was formulated from 1993
biclogical assessments from the "action agencies", including the
Corps of Engineers. A Key part of the Corps biological assessment
was based upon the real time operation of the hydrosystem during
salmon migration periods, which was directed by the Corps 1993 Fish
Passage Plan. The plan contained operational constraints to spill
as a primary mode of juvenile fish passage, because such spill
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would create in river dissolved gas levels in excess of levels
already exceeding the EPA standard of 110%.

In 1993, a majority of the agency and tribal members of the
Columbia Basin Fish and Wildlife Authority, including the USFWS,
ODFW, IDFG, and CRITFC, proposed management of spill for juvenile
passage to be conditioned upon real time monitoring of effects gas
bubble disease (GBD) on juvenile and adult salmonids at the dams.
Actual monitoring revealed only very limited, isolated occurrences
of GBD at a few dams during limited periods of extremely high
forced spill when the dams experienced load distribution problens.
At these times, total dissolved gas levels exceeded 130%. The
daily proportion of juvenile migrant GBD occurrence during this
period ranged from 1-5% at all Snake River Projects except Lower
Monumental, where for four days GBD proportions were greater than
.5%. During the rest of the juvenile migration, GBD proportions
averaged between 1-2%, and adult symptoms averaged less than 1%.
(CBFWA 1993 Attachment 1; WDW 1993).

Despite this evidence, the Corps and NMFS rejected the
flshery agency and tribal recommendation, and instead conditioned
voluntary spill upon total dissolved gas levels measured by an
incomplete physical monitoring system in the hydrosystem
reservoirs. In this manner, 1993 voluntary spill levels at dams
were substantially decreased over 1992 levels despite favorable
flow, water quality and fish condition.

It has been well documented in the scientific literature that
direct spill mortality for juvenile and adult salmon which fall
back over the dam (0-2%) .is much lower as compared to direct
mortality through the turbines or through mechanical bypass systenms
(10-15%). Thus, any potential increased mortality due to elevated
total dissolved gas levels remains substantially below mortality
incurred through passage routes other than spill.

It has also been well documented in the scientific literature
- that high levels of total dissolved gas are not an inclusive.
indication of levels of acute or chronic GBD. The combination of
many -other variables, including fish size, stock, physiological
‘condition, exposure time, water temperature, turbidity, and
existing atmospheric pressure, are responsible for GBD.

Despite only isolated findings of GBD during high flows in
1993, the Corps is proposing similar spill management in their
draft 1994 Fish Passage Plan, solely based upon the EPA and states
~ 110% standard. .

Attachment 1
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IDAHO STEELHEAD & SALMON UNLIMITED
Committed to Recovering Idaho’s Anadromous Fish Runs

July 18, 1994

- Chris Rich

Oregon Department of Environmental Quality
811 SW Sixth Ave.

Portland, OR 97204-1390

Dear Mr. Rich:

Idaho Steelhead and Salmon Unlimited representatives would very much like
to present oral comments at your Columbia River hydro-spill hearing on July
21 in Portland, Oregon. However, travel and time constraints preclude us
from attending in person. We request that the following written comments be
submitted into the record. :

Idaho Steelhead and Salmon Unlimited was formed in 1985 by a diverse group
of businessmen, guides, conservationists, sport fishermen and concerned

R de::: ::::en citizens from throughout the Columbia/Snake River region. ISSU was formed
Arco to help protect, preserve and restore Idaho’s valuable anadromous resources
Mickey Turnbow and presently represents approximately 2000 members.
Rop B‘ath
wﬁf%’;;et I'm sure you can appreciate ISSU’s frustration with the posturing of the
Grace federal government and others with Idaho’s steelhead and salmon resources.
Steye Bruce Action to protect these truly genetically unique creatures has been slow in
Gary Willis coming. The 1994 spill measures implemented for spring migrants was a
Boise blessing to all of us who have tracked the increases and declines of Snake
Tim Crist .
Twin Falls River salmon for over three decades.
g
Don Shepherd Please believe me when I say that if spill did not kill baby kilowatts, you would
Jofria;::t‘z:m have no opposition to a spill program for juvenile salmonoids. 'm sure you
Lewiston have reviewed the literature surrounding the effect on anadromous fish as a
Steve Birkinbine result of spilling water at mainstem hydro-projects just as we have. Therefore,
RH. Kivle you know that as far back as 1952 it has been documented that spill offers the
Spokane best of all solutions for juvenile passage past the hydro-projects (Holmes,
* Lany Coonts 1952). More recently the Northwest Power Plannmg Council (1986} and many
others all agreed.
Historic data available from Idaho salmon anglers documents the catching of
many adult spring chinook throughout the late 1950°s and all of the 1960s with
EXECUTIVE COORDINATOR ISSU
Mitch Sanchotena P.0.Box 2294
Boise, {daho 83701
(208) 345-4438

FAX (208} 389-1201



Chris Rich
July 18, 1994
Page 2

nitrogen gas burns on their heads and other parts of their bodies. This was
even pre flip-lip days. At that time we thought that excessive spill and
subsequent nitrogen gas was bad for salmon. However, we have since learned
that it was not nearly as bad as other alternatives that have been implemented
in the past fifteen-years, for example, mechanical by-pass, collection and
transportation of juveniles, etc.

idaho anglers have also discovered that whenever high water run off years
occur and excessive water passes through the Snake and Columbia Rivers
causing forced spill, adults return in far greater numbers than in no-spill years.
Four of the five best adult return ratios for Snake River spring and summer
chinook from 1974 to 1989 occurred in 1975, 1982, 1983 and 1984. Spill levels
during these years were substantially higher than those currently being
implemented.

ISSU recognizes there may be some affects from spill to Snake River salmon.
But we are convinced that the scientific literature and three decades of stream
bank history bears out the fact that spill is the only proven measure to protect
Snake River salmon in an otherwise lethal river environment.

ISSU has only one purpose -- to protect, preserve and restore Idaho’s once
abundant salmon and steelhead resources. We don't’ generate electricity
(baby kilowatts), we don’t irrigate fields nor do we own any sea ports or grain
warehouses. We have no hidden agendas when it comes to protecting Idaho’s
anadromous salmonoids.

ISSU is willing to take the risk of increased total dissolved gas (TDG) as a

result of spill at mainstem hydro-projects as the best chance for our spring
migrants. Won’t you please help us give these once great runs of fish a

fighting chance?

Thank you in advance for your cooperation this very important matter.

Very truly yours,

Mitch Sanchotena

Executive Coordinator
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Decision Makers,” report for EPA and Rocky Mountain Institute CO 1990.

“Tahltan Sockeye-Indians Reclaim a Heritage,” “In Danger of Diluting the Salmon
Gene Pocl,” and “Snake River Salmon: Dammed to Extinction?” Pacific Fishing,
1989-1992.

“And Then There Was Light™--History of Holy Cross BElectric, Colorado Life, 1984.
Collection and Distribution Standards, O&M Manual, Plan of Qperations,

for Town of New Castle and Westwater Engineering, Colorado, 1983.
“The Colorado River,” Aspen Magazine, 1980.
“Needed: Water for Fish,” Colorado Qutdoors, 1979,

Presentations: Club 20, Colorado; Idaho Chapter of American Fisheries Society, Idaho Assoc. of
Grain Producers, Idaho Assoc. of Soil Conservation Districts, Northwest Power
Planning Council, National Marine Fisheries Service, NPPC Flow Aug. Committee. -

Awards: Colorado Water Pollution Control Commission--for outstanding contribution to
prevention of pollution of state waters, 1983. :

Colorado Div. of Wildlife--for significant contribution to minimum streamflow, 1978.

Certiflcation; Colorado Class A (highest of four levels) Water and Wastewater Treatment Operatox.
Colorado Class II (Class I is highest) Distribution and Collection System Technician.
Idaho & Colorado Teaching Certificates, secondary science.

Work Exp./ Own technical research, writing, photography, publishing business, six

Recent years. Water and wastewater treatment operations, five years. Teaching. Water
quality analysis. Recent contracts include work with the Rocky Mountain Institute,
Northwest Resource Information Center, Valley Soil & Water Conservation
District, Idaho Dept. of Fish & Game, Idaho Governor’s Office, and Payetie NF.
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While no adult sockeye are expected to return to Redfish Lake from the ocean this summer, 60 adult sockeye
and approximately 10,000 juvenile sockeye from the captive broodstock program, first and second generation
offspring from this male sockeye, one of four sockeye (three males and one female) to return to Redfish Lake
in 1991, will be released into Redfish Lake this year, The juveniles were put into net pens in Redfish Lake in
fate June as 4 gram fish and will be released to free-swim in the lake in October as 10-12 gram fish, These
juveniles will be cutmigrating to the ocean in 1995 along with about 2,000 naturally produced smoits, The
aduits will be released into Redfish Lake in late summer to spawn and produce eggs in Redfish Lake this fall.

1995 Critical Migration Year for all of Idaho's Salmon

The spring of 1995 will be a critical
migration year for all of Idaho's
salmon, according to the Idaho Depart-
ment of Fish and Game (IDFG).

For sockeye, 1995 mnarks the first year
smolts from the captive broodstock
program, second generation offspring
from the four adults which returned in
1991, will be migrating downstream.
"We need to make certain we provide
the best migrating conditions possible
for these sockeye smolts,” said Keith
Johnson, fisheries biologist in charge of
the sockeye captive broodstock
program at Eagle. "The captve
broedstock program is not a substitute
for natural habitat. The sockeye
program Is intended to be a one-time

emergency jump start for the last of
Idaho's wild sockeye. If these sockeye
are to remain wild, these smolts must
gei downstream and return in sufficient
numbers to begin a recovery of their
own-ll

Likewise, 1995 will be a critical
migration year for Idaho's rapidly
diminishing chinook and steelhead.
"1995 is one of the last years we will
have a significant number of our wild
chinook and steelhead migrating
downsizeam," said Dexter Pitman,
IDFG’s Anadromous Pisheries Manager,
The region's fish agencies and tribes
are recommending that migrating
salmon smolis in 1995, and future
years, bisfilled over dams, allowed to

°a1_§wwsh.ﬂl_e
IANSEm passage during the spring
migralioff §€ason, velocity recommen-
dations are 110 to 140 kefs through
Lower Granite and 250 to 300 kci's at
the Dalles during the spring migration.

Such actions will allow salmon smolts
to arrive at the ocean in a condition
which will allow them 1o return in
greater numbers as adults. Dismal
adult salmon returns to Idaho in 1994
were due to deplorable juvenile
migration conditions in 1992--veloci-
ties through Lower Granite averaging
48 kcfs during the juvenile migration
season and collection and barging of
most juvenile salmon smolts.




Needed: Honest Risk Assessments and
Firm Choices by Fish and Water Managers

Idaho's salmon populations (sockeye, chinook, and steelhead) have
reached q critical guncture. Salmon returns this year (the worst ever -- a
small fraction of the previous ten-year average) demongtrate that continu-
ing current operations on the Snake and Columbia Reservoir Sysrem is a
clear and no longer slow, path to extinction. It is not hard to understand
why. Slow velocities through reservoirs [amz’ resulting higher tempera-
tures) combined with the stress of the collection process and conﬁf;z‘ng
healthy, wild salmon in high density raceways and barges with salmon
which have infectlous diseases (most speciﬁ%ally bacterial kidney disease
«- a particular threat to Redfish Lake sockeye and Salmon River wild
chinook) create conditions which facilitate the spread and progress of
these diseases and result in juvenile salmon arriving at the ocean too
weakened to survive to adulthood and return. Slow velocities through
reservolrs also deplete the energy reserves of juvenile salmon and miake
them highly suscgptible to predation from squawfish and other predators
that have adapted well 10 the slow-velocity, high-temperature reservoir
environment. The region’s fish agencies and tribes are calling for spill
passage over dams, in-river migration, and increased velocities and lower
temperatures thmugh the system for the juvenile migration period to.
reduce the risks of iseasebpredan‘on. stress, and death in turbines, ;gliil
passage in 1993 and in 1994 resulted in littie or no observable negalive
mpatis 1o juvenile or QAR salmon as a resilt 6] nirgpen ga. Fatu-
rafion, according lo the monutoring gy e risa fassage Lenter en
spill passuze, -Tiver migration, gnd increased velac:%?rsﬁ are SO
ared 1o the TiSRE Of clrfent Dperatichs, TEE A3 Judge
Sdeciared, The syste needs a major overnaul.

Water managers also need to ask, what is the best way 10 provide the
needed velocities through the system? Walter managers have been unable
to meer recommended velocities with flow augmentation alone, and flow
dugmentarion is creating extreme water system managemens problems
upstream for all water users, as well as conflicts between those who favor
using all flow augmentation for spring releases, and those who favor
holding some bac;kdfar summer releases. Flow augmentation may be part
gf the équation and should be used when needed. However drawing

lown the reservolrs in the Lower Snake Reservoirs temporarily fora _
couple of months can give the salmon the spring velocities they need (in
48 out of 50 years without additional flow augwmenration Jrom upstream,
according to the Army Corps of Engineers). The only real biological
problem of drawdowns is getting the adult salmon upstream during a
drawdown mode, This requires rea'e.s‘digning the aa'uﬁ sh ladders at the
Sour Lower Snake reservotrs to provide a path throwugh the dams during
drawdown mode -- a problem, but not an insurmouniable one. And since
these dam modifications are going to have to be made sooner or later,
sooner is better. Perhaps those w’io rebuilt the Santa Monica freeway in
record time could be assigned to the task -- since the Army Corps of
Engineers (who prefers operaiions as they are) has failed to dg;ver usa
timely plan. Drawing down John Day Reservoir 10 minimum operating
pool and leaving it there can also significantly increase velocities for both
Snake and Colurnbia River stocks aﬁ season.” By drawing down the lower
reservoirs, the upper reservoirs and aquifers can be better managed to
maintain minimum pool levels, provide spring flushes and late summer
minimum streamflows, be available for irrigation and carry-over irriga-
tion sforage, power production. water quai:gty improvement, flow augmen-
tarion for salmon that will be useful, ete. all of wﬁ:’ch are important tools
Jor wise water resource management throughout the entire system,
Decision makers must now make some firm choices. Extinction of these
salmon, so significant to the Northwest, is not an acceptable option. M

- ==\
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Icfs of G Supersaturation
a Function of Travel Time

According to a report in the
Marine Fisheries Review, July
1976, by Wesley J. Ebel and
Howard L. Raymond, there is a
direct relationship between travel
time, gas supersaturation of
nitrogen, and survival of juvenile
salmon.

In 1970, juvenile chinook salmon
migrated from the Salmon River to
Ice Harbor Dam in 25 days with
nitrogen gas supersaruration levels
averaging 130% at Lower Monu-
mental forebay. During this period
(from 4/19-5/13), juvenile salmo
survival was 25%. -

However, when travel ime was
reduced to 12 days (velocities
through the system increased) and
nitrogen gas supersaturation
increased to 136% (5/14-5/31),
survival of the juvenile chinook
“salmon increased to 50%.

In 1971, the study was repeated.
Results showed that with nitrogen
gas supersaturation levels of 109 to
131% (109% during a flow control . |
period from 4/27-29) and a travel
time of 26 days (4/7-5/3), survival
of the juvenile chinook salmon was
37%. '

When trave] time was reduced to
13 days (velocities increased
through the system) and nitrogen
gas supersaturation levels in-
creased to 135%, survival of the
juvenile chinook salmon again
increased to 50%.

The study indicates that the
negative impacts of nitrogen gas
supersaturation can be reduced if
velocities through the systemn are
increased {travel time is reduced).

= —
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CONTROVERSY
SURRQOQUNDS DOWN.
STREAM PASSAGE

Despite recommendations
to the contrary from the
Northwest's fish agencies
and tribes, a5 many as
possible of the last ves-
tiges of Idaho's naturally
produced sockeye smolts
will be collected at Lower
Granite Dam below -
Lewiston and placed into
barges to be transported
below Bonneville Dam
this spring.

Steve Huffuker, Chief of
the Bureau of Fisheries
with the Idaho Department
of Fish and Game (IDFG)
predicts, "Howaver many
sockeye smolts are
heading downstream this
year. none will return.”

Some ymols will die due
to natyral attrition op their
way to Lower Granite
Dam, as they have for
millenianis, The deaths
suused by the federal
hvdrogvstemn once they
reach Jower Granite Dam
will include deaths in
hydropower wrhines,
deaths from predators and
disease in the slackwater
reservoirs, and deaths
from the collection and
transportaton process,
including those caused by
handling, stress. and post-
ocean monality due o
amving downstream in
poor heaith.

Regional fish agencies and
tribes are recommending
that the dams be modified,
velocities through the
systemn be increased, and
these smolts be spilled
over dumns and allowed to

muigrate in-river. (See p.3)

R E S-S DN L
. g IR AYE

R
500 to 1000 sockeye smolts will migrate downstream 1o the Pacific Ocean from
Redfish Lake tnis spring. None are sxpected to return. The National Maring
Fisheries Service (NMFS) has ruled that. aithough the eight federat dams and
reservairs on the Lower Snake ang Columbia in Washington are tikely to cause the
daath of up 10 84% of the sockeye smolts that reach Lower Granite, this federal
hydrosystem is "not jeopardizing” this species. On March 28, 1994, Federal
District Court Judge Malcolm Marsh ruled the "no jeopardy™ opinion "“srbitrary and
capricious" and ordered NMFS 1o revise their opinion within 60 days.

SOCKEYE EXPECTED TO MIGRATE DOWNSTREAM
IN THE NEXT FEW YEARS:
as estimated by the Sockeye Technical Oversight Committee Feb. 1994

1994:

500 1o 1000 (all produced naturally from Redfish Lake)

1995:  approximately 12,000 (includes 10,000 from first wave of

* supplemental juveniles from the captive broodstock program--of
these, 1600 will be pit-trgged and all will have adipose fins
clipped. Fry will be placed into net pens in Redfish Lake in June

1994 and released to free-swim in Redfish Lake in October.)

hopefully over 100,000 (includes second wave of
supplemental juveniles from the captive broodstock program)
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Smolts and
Squawfish at
Lower Granite

Tailrace Studied

an J. Isaak, a graduate student
ider the supervision of Dr. Ted
,jomnn, fisheries professor at the
“niversity of Idaho, has been
yvestigating the behavior of
awfish below Lower Granite
am. The following was taken
‘om 4 presentation made to the
jaho Chapter of the American
‘tsheries Society in February
994.

ixt  ree northern squawfish
drychochelius oregonensis were
mplanted with radio transmitters

" and released below Lower
Sranite Dam during 1993.
Northérn squawfish movements
wvere monitored using a boat
:quipped with a Yagi antenna, by

:riangulation, and with fixed

- receiving sites.

'n 1993, the greatest abundance

-~ f tagged northern squawfish
;ccurred in the tailrace of Lower
Jranite Dam after the completion
+f the smolt migration and peak
:ver discharge. Northem squaw-
;sh that were in the tailrace
uring the peak of the smolt
rgration typically were not
sund in the high flow areas
‘here they would encounter
molts.

"This study snggests that during

high flows, the number of smolts
sst to squawfish predation within
'am tailraces may not be as great
; previously believed.
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What's the Best Way to _Pas§ Sockeye Smolts Through the Hydrosystem?

John L. McKern, Chief, Fisheries
Management Operations Division,
Army Corps of Engineers

“The Corps of Engineers, in our ESA
Section ig Permit application for 1994-
1998, recommended maximizing the,
transporiation of all species. According
1 the scientific information and
empirical data we have reviewed,
maximizing transportation affords the
greatest protection to both listed and
unlisted species.”

Steve Huffaker, Chief
Bureau of Fisheries

1daho Department of Fish and Game

“Sockeys, like our spring/summer
chinook and steethead, are spring
migrants. The draft biological opinion
of the National Marine Fisheries
Service proposes to attempt to reach
flows olP 85 kcfs for spring migrants
and to vap flow at 108 kefs o save
water for summer flow targets. What
that means is spring migrants will not
get the extra benefits that higher spring
flows would normally give them in wet
years. The fish passage experts (a1
least those 1 believe to be credible) wll
me that 85 kefs in the Snake Riveris
the minimum to allow the species wo
hold their own, and what they need 13
{40 kefs. Populations can live through
drought years only if they can gain
advantages in wet ones to make up the
tosses.

There is not enough storage in the
Snake River basin for anadromous fish
to persist if they are dependent on
stored water flushed through full
reservoirs, Drafting the mainstem
reservoirs in Washington is the only
long-term solution, but that doesn't
soive the immediate problem.

This srring's migration is inevitable.
What little we can do to help it will be
critical, as water yield predictions are
dismal. We should empower those
people with the most experience and
expertise in fish migration to make the
decisions. That expertise resides in the
Fish Passage Center, with input from
the fishery agencies and Tribes.”

[ Ted Strong, Executive Director
Columbia River Inter-tribal Fish
Commission (from letter to NMFS,
Feb, 1994)

"The benetils of spill render it as a

gpferred alternative for dam passage.
irect montality incurred to juveniles

from spillway passage has been esti-

mated to range from 0-3%..."

N e

4

—

Fish Passage Center Manager
Fish Passage Center, Portland

"The fishery resource managers (state,
tribal and federal entities) technical
staffs have developed passage recom-
mendations. Those recommendations
are contained in the Detailed Fishery
Operating Plan recommendations. The
Fish Passage Center will follow the
specific instructions of ths fisher
managers, and request adequate flows
for instream migration of juvenile
sockeye salmon. Specifically, this
means no ransportation of juvenile
sockeye and spill will be requested to
facilitate project passage. Actual
timing of requests will depend upon
migration monitering.” |

Steve Pettit, Idaho Depariment of
Fish and Game; Ron Boyce, Oregon
Department of Fish and Wildlife;
Ron Woodin, Washington Depart-
ment of Fisheries; Jim Nielson,
Washington Department of Wildlife
as representatives of respective
agencies to the Corps' Drawdown
Technival Advisory Group (from
letter to Corps and NMFS{) Jan. 1994)

"The agencies and tribes do not and

have not supported transportation of

juvenile migrants as a long-term
mitigation measure and instead belisve

- that measures must be taken w provide
acceptable conditions for instream
migration. Drawdown is one zlterna-
tive for achieving this goal, along with
spill and flow augmencation...”

Donald E. Bevan, Professor Emeritus,

Unjv. of Wash., Chair of Snake River
Salmen Recovery Team, Personal View

"“The river is presently a very dangerous
lace, as is the estuary and the ocean...they
F?‘ages of the Recovery Plan] include many
changes in both downstream and upstream
passage. Much more important than what
or someone else thinks should be done, is
what do the results of scientific andeavor

suggest should be done. 1 fear that tar oo

many believe that there is some "magic
bullet” that can be applied immediately 1o
Improve indgration conditions and that the
migration comidor is the quly pan of the life
history of sockeye that needs 1o be
addressed {0 improve survival and ensure
recovery. [t will not be a vivial tsk w forge
s political consensus to give uj the
resources 1o make changes that can be
raeasured and 10 modify or abandon them
as science catches up. However, [ am sure
that many agree that we must proceed with
recovery without waiting for better
sclence,”

Cecil D. Andrus
Governor of Idaho

“The sahmon's situation is dire... We

need to modify the dams and draw the
reservoir levels down briefly each

spring to craate the river velocity that
will restore our salmon runs.”

Biological Opinion, National Marine
Fisheries Service, March 1994

" .All fish collected at Lower Granite

Dam are [to be] ransported regardless of

flows...Spill at collector dams ...is not
roposed...and is not recommended for
994 through 19598..."

Federal District Court Ruling
on NMFS' Biological Opinions,
Judge Malcolm Marsh, March 1994

*...The process ts sericusly, 'significandy’
flawed E:.cause, it i5 100 heavily geared
towards a status quo that has allowed all
forms of river activity to proceed in a deficit
situation--that is, relatively small steps,
minor improvements and adjustments--
when the situation literally cries out fora
major overhaul... The idea that the dams are
immutable and uncontrollable like the
weather ignores decades of fish protection
improvements {such as bypass facilities and
tadders) and otherstructural and operational
enhancements... Thus, operational changes
as well as systernic or facility changes to the
dams' existence nay well be available...
The ESA doss impose substantve
obligations with respect to a [federal}
agency's consideradon of significant
informarion and data from well-qualifed
scientists such as the fisheries biclogists
from the states and tribes.”

Deaths of Wild
Snake River Sockeye
Caused by Man

Harvest in ocean and

g
through the

hydrosystem 19 K

through the 1
hydrosystem 38%
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ALL
ALTURAS LAKE
OUTMIGRANTS

"RELEASED
IN 93

Originally 20 of the approximately
200 Alturas Lake outmigrants that
were captured in 1991and reared in
the captive breeding program were
to be released in 1993, These fish
were released into Alturas Lake in
August, just before the Redfish
Lake outmigrant adults were .
released. Later another 16 were
released because they were females
who had matured and no males had
matured to breed with them.

Finaily, in October, the remaining
160 Aliras Lake outmigrants of
1991 and 1992 were released
whether they were sexually mature
or not due to space limitations in
the captive breeding program.

Technically not classified as
endangered species, the '91 Alturas
Lake outmigrants are an interesting
study. ‘Because most of them spawn
early and have tested genetically to
be more similar to kokanee, most
are believed to be kokanee, Data
from the radio-tagged original 20
that were released show that most
of these adults spawned with the
kokanee in the Alturas inlet stream.

" Biologists from the Shoshone-
Bannock Tribe will continue
observations on Alturas Lake
outmigrants. Searches are also
underway for sockeye residuals in
Alturas.

No adult sockeye have retumed 1o
Alturas Lake in recent years,
although many did in the past.
Recent instream flow improvements
in the access to Altucas Lake may
help reestablish sockeye popula-
tions in Alturas Lake.

A
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b A sockeye's life cycle is four o five years fromegg to
spawning adult.
*x Idaho's sockeye travel farther than any other

sockeye in the world, over 950 miles each way.

*% Eight federal dams and reservoirs block the migration
~ path of Idaho's sockeye.

corndor.

*n Of the man-caused mortalities of sockeye, 1% are .
killed by harvest in the ocean and Columbia River, 1%
are killed as adults through the migration corridor, and
98% are killed as juveniles through the migration

Studies (Stevens 1980) on avoidance behavior of
anadromous fish to gas supersaturation showed that
sockeye were the quickest to avoid supersaturated
conditions, perhaps aided by schooling behavior, and
avoided supersaturated water within two hours.

. ——

Oregon Joins Idaho's
Lawsuit on the Hydrosystem

Govemor Barbara Roberts an-
nounced on January 7 that the State
of Oregon has begun the process for
intervening in the lawsuit, initiated
by the State of Idaho, challenging
the National Marine Fisheries
Service's claim that hydroelectic
operation in 1993 did not jeopardize
endangered Columbia River salmon
rns.

“We are concerned that the federal
govemment is basing management
plans for Columbia River dams for
the next five years on assumptions
similar to those under which it
approved 1993's operations on the
Columbia, which included the
finding that a 50% mortality for
downsteam migrating fall chinook
poses no jeopardy to those runs,” "

"1 do not believe. such a finding is
supportable,” said Roberts. "I now
beleve that unless the state joins
the litigation to challenge the 1993
assumptions, NMFES will permit
them and the flawed process by
which they were reached to stand as
precedents. That we cannot allow."

Every year, NMFS must review
plans for the Columbia River
hydroelectric operations managed
by the Bonneville Power Adminis-
tration, the Army Corps of Engi-
neers and the Bureau of Reclama-
tion, NMFS must evalnate whether
those plans jeopardize threatened
and endangered saimon runs.
Govemnor Raberts, Governor
Andrus, and the other NW gover-
nors have long pressed for full state
consultation in this decision making
process.
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THE RELATIONSHIP OF RIVER VELOCITY AND SALMON SURVIVAL
INFORMATION PREPARED BY THE IDAHO DEPARTMENT OF FISH AND GAME

The Columbia River Basin once contained the largest salmon and steelthead runs in the world. The Snake River
is the largest tributary of the Columbia, and contributed nearly half of the basin's spring and summer chinook and

steelhead runs. As recently as
thel960's the Snake River spring

_and summer chinook runs
numbered in the tens of thou-

Wild Chinook Salmon / Retorns to Lower Granite Dam

sands of adult fish returning up 50
the Columbia River to spawn in |
the tributaries of the Snake River

substantial fisheries to tribal and

Basin. These runs also provided 404~ Ny
noniribal fisheries. \/
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In 1991 Snake River sockeye
salmon were listed by the

3

-« Wild Spring |
- Wild Summer

[

National Marine Fisheries
Service (NMFES) as “endan-
gered" under the Endangered

.3

Species Act, and in 1992 wild
Snake River spring/summer

THOUSANDS
S%
L
> ]
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chinook and fall chinook joined 0 NS —
the Snake River sockeye salmon
as threatened species.

164 '66 '68 '70 '72 '74 '76 '78 '80 '82 '84 '86 '88 '90 '92

YEAR Source: IDFG

Several factors contributed to
the decline of the Snake River

runs, including fisheries and habitat losses from dams and land use practices. But by far the lacgest cause of

human-induced mortality is from the federal hydroelectric system.

Reservoir System |§

. Li §

Lower Columbia Lower ( gét;:;, :‘é
Reservoir System Monumental L

MecNary

Bonneville

The  john
Dalles  Day

OREGON

Snake River salmon migrate to and from the sea through eight
dams on the lower Snake and mainstem Columbia Rivers. These
dams were built between the years 1938 and 1975, with five of the
eight dams completed in only thirteen years between 1962 and
1975. During this period of great change to the river system,
govemment scientists began studying the effects of the dams on
salmon survival. :

The accompanying charts show the decline of salmon over time,
and that over 95 percent of human-induced mortality is due to the
hydroelectric system.

Deaths of Wild Salmon
Caused by Man

SPRING/
SUMMER
CHINOOK

FALL
CHINOOK

SOCKEYE

Juvenile migration
| thaough e
hydrosystem

Harvest in ocean
4 and o{umbfa River

B Aduft migration through
the hydrdsystem

Source: IDFG
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Biologists recognized the four lower
Snake River federal dams would

~cause significant juvenilc fish
mortality. Therefore as part of the
authorization of these dams, Con-
gress ordered the study of the
impacts of these dams on migrating
salmon and steelhead, and mitiga-
tion of the impacts. These studies
were done by the National Marine
Fisheries Service (NMFS) in the
1960s and 1970s.

Ore finding was the significant
increase in mortality of smolts in.
the lower Snake River. Mortality in
the late 1960's was low (510 15
percent) but then increased greatly
{50 to S0 percent) after two more
mainstem dams were added in 1970
and 1971. Another study showed
that when Ice Harbor was the only

80
80
70
60
50
40
.30
20
10
0

'66 '67 '68
Measured at Ice Harbor Dam/Raymand 1979

Wild Chinook Smoit Mortality Rates in Lower Snake River

90%

project, smolt mortality averaged ten percent. With the addition of Lower Monumental and Little Goose dars,
mortality in the Lower Snake became five to nine times higher.

Early studies showed that on average a 15 percent mortality rate of smolts passing through the turbines of the
of the smolts were killed when spilled over a dam. These mortality rates

have been confirmed by studies done in 1993.

dams. Conversely, only two percent

Smolt losses due to trubines and spillway passage over successive dams could not explain all the pronounced
increase in mortality from the new dams. Survival through the reservoirs was also very important. Prior to the

Lower Snake River/Flow and Water Travel Time

'40 '50

TRAVEL
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0 g

‘80 90
Source: IDFG, IDWR

60
w—— Pre-dams years, less than 2 days ==

70

construction of the
mainstem dams, the
different inflow into
this segment of the
smolt migration
corridor--whether a
drought in the early
1930's or the flood
years of | 948—-did
not greatly influence
water velocity (travel
time) through this
section, and migrat-
ing salmon had free
passage downstream.
After the construc-
tion of the four lower
Snake River Dams,
water velocities
greatly slowed and
fluctuated in re-
sponse to the inflow.

The graph here
illustrates these
differences. The

bars represent average spring inflows over the years, and the line drawn over these bars shows how travel time of
water has increased incrementally since1960 with the construction of the four lower Snake River Dams: Ice
Harbor (1961), Lower Monumental (1969), Little Goose (1970), and Lower Granite (1975) in Washington. If one
were to overlay the two figures on this page, a strong correlation can be seen between increased travel time and
increased juvenile salmon mortalities.

P.11
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Continuing studies have shown that water trave] time, smolt trave] titne, and survival are closely correlated.
Smolis have & "biological window" within which their migratory behavior, seawater tolerance, and other physical
attributes permit successful freshwater to salt water adjustments. Longer migration time and warmer water
temperatures increase losses from disease and predation during migration. Predation rates and deaths due to
disease at the ocean can be significant when the smolts have-been subjected to increased stress, increased migra-
tion time, increased temperatures, and increased exposure to disease. Their salinity tolerance is lowered.

P.12

SMOLT SURVIVAL STUDIES--One of the most commonly referred to studies of river flow and smolt survival
is a NMFS study by Sims & Ossiander (1981). It is important to understand that these studies were influenced by
specific dam passage conditions during the study period. Dissolved gas supersaturation lowered smolt survival
during high water years and obscured the survival benefits of high inflow and reduced smolt migration travel
time. A conclusion that 85 kefs through the lower Snake River reservoirs during springtime migration provides

optimum survival only holds true if one ignores the influence of the dissolved gas supersaturation in these high

flow years under these particular dam passage conditions. A more accurate judgement would take these factors
into account, showing survival gains up to and beyond flows of 140 kefs. The charts below iilustrate the positive
flow/survival relationship for yearling steelhead and chinook according to Sims and Ossiander.
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Published smolt survival studies conducted b

the Sims and Ossiander data.
Raymond evaluated yearling
smolt survival between
Whitebird, Idaho, on the Saimon
River and Ice Harbor Dam,
Raymond's studies also included
years of good inflow with low
nitrogen gas supersaturation
levels. Raymond's data, adjusted
to account for turbine mortalities,
show 2 very strong relationship
between water velocity and
Jjuvenile survival. Raymond's
.data are especially refevant for
Snake River salmon because the
survival rates are for chinook
smelts in the Snake River and
during the time when the river
was transformed from a free-
flowing river into a series of
[eservoirs.

y Howard L. Raymond, NMFS, supports this latter interpretation of

100.
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BEST EVIDENCE: ADULTS RETURNING TO SPAWN--Studies of adult salmon and steelhead surviving
different migration conditions and retuming to spawn provide further evidence of this relationship. Adult studies
can extend over a greater period of time. Dr. Charles Petrosky of Idaho Fish and Game compared adult returns to
Marsh Creek, a tributary of the Middle Fork of the Salmon River, to the flow and velocity conditions the fish

experienced during
their migration to
sea two or three
years previous.
The adult returns to
Marsh Creek for
nearly thirty years
shows a consistent
link of adult fish
relumns to river
velocities in the
Lower Snake
reservoir migration
corridor when these
fish migrated to sea
as juveniles.
Ruymond (1988)
estimates of smolt-
to-adult retums at
Ice Harbor show
the same pattern of

24

% RETURN Wild Chinook Travel Time vs. Smolt to Adult Return
ADULT/SMOLT 1964-84 Migrations for Spring & Summer Chinocok
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Raymond/1988 SNAKE RIVER, WASHINGTON, TRAVEL TIME (DAYS)

higher adult returns followed higher velocity conditions for the juveniles when migrating downstream,

An essential consideration is comparing the population of one generation to the population size of the parents’
generation, and how this relationship is affected by juvenile migration velocities. The final chart below shows
that since 1977 low flow/velocities result in survival rates plunging the salmon toward extinction, and even that
average flow/velocities in the 85 kcfs to 110 kefs produce problematic conditions preventing salmon recovery.
Only river flow/velocites above 110 remove the risk of extinction and lead to rebuilding.

Recruit: Spawner to Spawning Ground/ Wild Spring Chinook
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CONCLUSION--As demonstrated with this data, the best available scientific knowledge indicates that faster
water velocities during juvenile Snake River spring/summer chinook migration significantly improve smolt

survival and adult reurns. The Northwest Power Act's vision for a rejuventated anadromous fish resource can
only be met by a major improvement in juvenile migrant survival. Rebuilding efforts that focus on increasing
water velocities during smolt migration are essentia] for success.
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07/21/94 08:53 503.326 7323 CENPD EXEC QFC
DEPARTMENT OF THE ARMY
NORTH PACIFIC DIVISION, CORPS OF ENGINEERS
P.0. BOX 2870
PORTLAND, OREGON S7208-2870
7 Reply to
STaTes of &y Attgr):tiorz of: JUL 2 171934

2

.

Envircnmental Resources Division

Mr. J. Gary Smith

Acting Regional Director
National Marine Fisheries Service
National Oceanic and Atmospheric Administration
7600 Sand Point Way NE

Seattle, Washington 98115-0070

Dear Mr. Smith:

Please reference the enclosed letter from Ms. Anne Sguier,
Senior Policy Advisor for Natural Resources to Governor Roberts,
addressing the Oregon Department of Environmental Quality’s
application of the current water quality standard for dissolved
gas. It is described as a maximum 24~hour average of 110 percent
total dissolved gas (TDG) measured at the McNary Dam forebay
stations (north, south, and south redundant). The level of TDG
currently being measured at these sites is approximately
110 percent. Therefore, unless the Oregon Environmental Quality
Commission grants a waiver of the current water quality standard
at its July 21 meeting, I cannot approve higher spills at Ice
Harbor Dam.

Ms. Squier references spill levels identified in the 1994-
1998 Biological Opinion. It is our understanding that National
Marine Fisheries Service (NMFS) discussed both the potential that
these spill amounts could cause high TDG levels with
representatives of the State of Oregon and the possibility cof
waiving the State water quality standard. We believe that it is
appropriate for NMFS to coordinate with the States of Oregon,
Washington, and Idah¢ when actions contained in a biological
opinion, if implemented, could result in vieclation of State water
quality standards.

with regard to Idahe, your request to increase Dworshak
discharge from 20 kcfs to 25 kcfs has resulted in TDG levels of
121 to 122 percent downstream of the project. Recent transect
measurements conducted by Walla Walla District personnel show
that only about 5 percent of the dissclved gas is dissipated in
the 30-mile stretch of river between Dworshak Dam and the
confluence. of the Clearwater and Snake Rivers. We would like to
be apprised of your discussions with Idaho and the Environmental
Protection Agency regarding the exceeding of the 110 percent
water quality standard in Idaho.
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As a final note, we understand the current Washington Department
of Ecology (DOE) water quality standard waiver for TDG covers
only Ice Harbor tailrace downstream to the Oregon border. Should
the Oregon Environmental Quality Commission clhivose to grant a
waiver for summer spill, I could not authorize additional spill
at Lower Columbia River projects without clarification of what
other areas DOE’s waiver is intended to cover. I am providing
DOE a copy of this letter as a means of expediting any further
action on their part that might be necessary.

Sincerely,

Division Engineer

Enclosure
Copies Furnished:
Washington DOE (Llewelyn)

Oregon DEQ (Hansen)
BPA (Hardy)
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BARBARA ROBERTS
GOVERNOR

QFFICE OF THE GOVERNOR
STATE CAPITOL
SALEM, OREGON 87210-0370

TELRPHONE: 15031 3783111
TO0 1303 3784059

July 15, 1994

" Major General Ernest J. Harrell

U.S. Army Corps of Engineers
North Pacific Dlvision

P.O. Box 2870

Portland, OR 97208

- RE: Request tor assesament of the proposed spill relative to water quallty

- standard for total dissolved gas

Déar Gereral Harrsll:

On behalf of Governor Barbara Roberis, | am responding to Mr. Jackson's [etter
of July 12, 1994; That letter axpressed the Corps’ concern ragarding the potentlal
total dissolved gas {TDG) lsvels in the McNary pool which may result from
raposad spill at ice Harbor dam, it is not posslble at this time for the
epartment of Environmental Quality to assess compliance with tha Oregon TDG
standard because nacessary information is not avallabla. | address the:
Department’s application of the current standard below, .

Mr. Jackson noted that the National Marine Fisharles Service éNMFS) has
requested that the state Environmental Quality Commission (EQC) change the
state TDG standard to allow spills {o assist summoer out migration of salmon
smolts, in accord with the Blological Opinlon issued o you 'on March 16, 1894,
Govemnor Roberts asked ma to communicate her sarlous ¢concern about the
circumstances and timing of that request, particularly given that controversy has
surrounded spill matters for many wesks. She guerles why the Corps did not
meake that request, directly to the EQC and In a timely fashion after receipt of the
Blological Opinion. That would have allowed the EQC to consldar the matlier
under a normal time frame and without the extraordinary demands on staif and
Commission that the current situation has ¢reatad. Certalnly In the futurs, the
Corps ishoulcl fake direct rasponsibllity for such matters with respect to lts forecast
operations.

. Tha Commission wlii consider the NMFS request at a special meeting to be held

July21, 1994 in room 3A of the Department of Environmental Quality offices.

" . After this meeting the Department may cortact you regarding a temporary TOG
. ., standard for splils this summer, - S :

i

" e e
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Major General Ernsst J. Harrel!
July 15, 1984 ‘
Page 2

Wa bslleve that additional spill at Ice Harbor dam can be accomplished under |
exlsting slandards. For the purpose of determining compilance in the McNary
E,:_ool with the proposed Ice Harbor splll requast, the State of Oregon interprets the

DG criterion as & maximum 24 hour average of 110% TDG. That is, TDG couid
gxceed 110% on an instantansous basis so long as the average TDG over a 24
hour psriod remains at or below 110%, taking into consideratlon the normal
allowarncas that must be made for instrumentation limitations and ambient TDQ
fluctuations, Until further notice the appropriate sampling locatlon are the sites
identifled as the MeNary forebay stations (MeNary North, South and South
radundant), If you have any further questions, please contact Neit Mullane of the
Oregon Department of Environmental Quality.

Sincarely,

Méu

Anne W, Sauier 7
-Senlor: Rolloy: Adviser . - ol
- Natural Resourses o

oG Gary Smith, NMFS &sattle

Ron Boyce, ODFW

Davld Paeler, Washington Departmant of Ecology
Jack DeYonge, Governor Lowry's Office

Gary Fraderioks, NMFS

Randy Hardy, BFA

-
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ATTACHMENT 4

Report and Recommendations
Panel on Gas Bubble Disease

National Marine Fishesies Service
- Nomthwest Fisheries Science Center
Seate, Washington
June 21 - 22, 1994

- Intrndncnon

The following is a meeting summary and list of recommendations o the Nauonal Marine Fisheries
Service (NMES) from its panel on gas bubble discase (GBD) in Pacific salmon. The
recommendations are based on the %fup s one and one-half-day meeting held in Seattle,
_-Washington on June 21-22, 1994. The GBD panel conststed of leading fisheries bmlogl.sts with
-experusem gas bubble disease. o

The meetin £ Was orgamzed as a combination of pancl deliberations and mtczacuons wazh agency )
representatives and other interested public. It began with a three-hour series of brief presentations” *
by several entities to the panel members, followed by 2 two-hour discussion in which the GBD

panel directed questions to the audience: From this mformation, the experts then convened )
separately to develop recommendations basedlargely on their answers to eight sets of questions™

posed by NMES as a frame of reference for the meeting. These recommendations should be useful
for water and fisheries management in the region by the U. S, Army Carps of Engineers, the
Bonneville Power Adxmmsn'anon, NMES, Oregon, Washmgton, Idaho, and several Tribes.

The Panel
The followmg scientists saved. onthe panel

Dr. Thomas Backman (Columbza River Inmr Tribal Fisheries Comm;ssmn), . Gerald Bouck
(EPA, USFWS, BPA, retired), Dz, Charles C. Coutant (Oak Ridge National Laboxatory, and
panel chair), Mr. Earl Dawley (Nauonal Marine Fisheries Service%

Dr. Lawrence E. Fidler (Aspen Applied Sciences, Lid.), Dr. William Krise (Natmnal Biologacal
Survey), and Dr. Alan Ncbckcr (UP S. Envr:onmental szecnon Agency).

,Purpose

' Thepanei was asked to consider some speclﬁc aspects of GBD mPamﬁc salmon. Atissye was
 the significance of certain signs of gas bubble disease in ouemigraring juvenile salrnonids, what
- these signs mean for the short- and long-term survival of juveniles, and what phymologlcal or
ccological impacts could occur to these fish. Although the immediate concerns focused on-
- outmigraing juvenile salmonids, a broader, ecosystem consideration, including adult salmon
tng upstream, was suggested as appropriate. These aspects of GBD were the basis of a list
of formal d:scusswn questions that set the frame of reference for the meeting, g

* Becanse the development of summary nugggts of information appeared o be the objecuVe for
| convcmng ‘the panel, the responses are prascnrcd in bullet form. : .

NMFS Panel on GBD June 28, 1994
o ‘ page 1
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Status/Continuation of the Panel

The questions asked the panel involved a wide range of lethal and sublethal considerations
regarding the effects of dissolved gas supersaturation on fish. The time provided to the panel was
insufficient to address many of these questions in a comprehensive manner. As result, the
response to these questions is the pancl's best effort, given the umc ava;lablc.

The panel mcommcnds zha: until TGP is lowered to existing EPA Water Quality Criteria e-vals the
- 1onitoring and evaluarion program should be continned and expanded to produce a compxehenswe
+ . response to the problem of dissolved gas supersaturation on the Columbia and Snake rivers in :
‘relation to othex needs for ensuring successiul fish passage. This effort should inclnde a list of
erirnents that will provide river managers with data that can form the basis for decisions for
1995 and beyond. Thc effort should include detailed descriptions of experimental objectives,
' protocols, and schedules for completion. Thie program should also include a review of the
~ Hrerature of GBD in fish in the context of menitoring for signs of gas bubble mauma. The panel - .
recommends that it be reconvened with adequate budget and time to contribute to the fcnnula.uon of

such a program. 7
| -Questxons and Answers

The fo}lowmg are the questions posed by NMES and :he answers of the GBD }ﬁlanel The pancl
used thase guestions and thejr answers to make addmonal Iecommcudanons, ich fo].'low ﬂns

section, in msponsc to our charge.

Question 1 - Pathogenesis: What is known about the panhogencs:s of gas bubb]e dxse:ase
(GED) in mlmomds" Is it the same in Juvenﬂes and adulrs? L

Answers.

3. Syntheses of GBD research have been wntcen and uanslated into criteria and
. standards. For example, see National Academy of Science/National Academy of
Engineering (1973), Water Quality Criteria 1972, USEPA Report EPA-R3-73-033,
Washmgmn., DC andleer, L.E.,and S. B. Mﬂler (1993) :
ol : delines for Di Ipersaturation, Pmpared
far B C. Mmst:y of Enwronmcnt, Canada Dcpartmen: of Fisheries and Oceans,
and Environment Canada by ASpen Apphed Sciences, Ltd., Valemount, BC.

= )
.
N

e L

‘Much is known about mortality of ﬁsh exposed in caprivity, for cermain ga,., lcvcls
physxologmai condanons, anct selected. species.
Pathogemcuy has been related 0 gas levels and gas compo.uuon (largely for

‘mortaliry and 2 few selected other indices of pathogenicity).

d. - Mcgéh less is known a.bou: patho gemcny in the river system. More research is
needed. . .

e We know lintle about sublcﬂlal and behavmal effects both in the ]abontory or the
- rxiver sys:cm, alshough there are suggestive obsewauons. More research is needed.

0
.
STTA

f. Responses of adult andjuvemle salmon to gas supm'samranon are similar, but
: reladve sensitvides, dewiled differences in respomnses, and thelr significance must
be quantified differendy beca.usc the fish funcrion differently at different ages and
sizes. . 2 '

: |

NMES Panel oo GBD June 28, 1994 ' b
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i

g.~  The biophysics of bubble fo:mauon and coalescence in fish is undcmoodm

principle, but not enough is known about its variability between species, under
different conditions, and in systems other than the conu'olled laboratory. -

Question 2. - Signs: What are the signs of GBD? Are dJ.ffere.nt signs observed i m juvemles
compared with adulis?

Answer; The following table shows some of the general relaionships between signs of
GBD and age of fish.; . ‘ _

K | | Signs ofGas Bubble Trauma in Saimonids

i

t

Sign - ¢ - [ TPG Thmshold I | Age/Class ¥
o (sea level) . : ' ‘ -
Cardiovascular bubbles .| acutely lethal at ~115 - 118% Juveniles & adults . ©
Subdermal emphysema . | ~110% . . Juveniles & adults
including lining of mouth . ,
Bubbles in lateral line ~110%. - Juveniles & aqulis
Ovenoflauon of swimbladder | ~103% . - Swimup fry & juveniles
in small fish ' N : ' -
Ruprure of swimbfadder ~110% = , wimup iry & juveaniles -
in small fish
“Exopthalmiz and oculer | unkuown, T02% Tor ocular [ Juveniles & adults
lesions - lesions - o S :
Bubbles in mtestinal wact 102-110% _ Taveniles & adults
: : . larval (physochstous)
Loss of swimming ability ~106% see schiewe 1974 uveniles & adults o
Reduced growfh 102- )TUS% (Chinock, lake Tuveniles :
- { trour , . &
JImmuno supprcssmn >108% see Krise 1994 and Tuveniles & adults &
(f present) unpublished ‘ o
Reduced ability to adapt to . .| rafer to Shrmpton 1993 Juveniles . -
| saltwater N C '
: Sourcc NMES GBD Panel, June 1994

Queshon 3 Methods: Are there es:abhshed methods for measuring and/or quantlfymg
internal a.nd external (macmscop:c) SIgns of GBD in Juvenﬂe and/or adult Hsh? .

o5

Answer.. ' - : B ;

a ‘ There are no standardxzad methods for mcasumg and quannfymg GBD s:.gns,
¢ although cermin qualxranvc measures have been implemented in 1ab tesrmg and field

momtonng . R

b.  There are some commonly used (estabhshed) methods that could be standard:zed
thrOugh formal pubhcauon, -

Question 4 - Severity: Can the sevexity of GBD be guantified based on the presence or
absenc‘:,e of specific signs? If so, do the same slgns md.lcate the same severity in juveniles and
adults?

NMES Panel on GBD June 28, 1994
, page3
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~ Answer:

a. Severity of damage o 1_Pnczbza,bﬂny of death (Survivability) is poorly quanuﬁcd by the
presence or absence o ;pecrﬁc signs used today across a full range of cffects

b Severe signs are well couple.d to probable mortality based on laboxa:ory |
© observations—mostly with Juvenilcs.

c. _ Inprlent threshold far - mortality is especially poorly related to GBD sigus.

d. Javeniles and adults have differing categories of vulnerability in the field that make
the severity of different 51gns lmpurtanz (ie., predanon on juveniles, blindness in
adults)

= 'Ihcre ismo adequate review of what thc mgns and vulnerabilities are and how to
5 quantify thém - This would require both reference review and additional research. .
~ Inconcept, these poinis could be added as addmonal columns to the table
constucted for queston 2. _ X

Question 5 ~ Lethal or Sublethal Effects Is there a specitic impact or bmlogical butcdmc
(i.e., a lethal or sublethal effect) that can be linked 10 spcc1ﬁc signs of GBD? Is the unpact or
bmlogu:al outcome the same for juveniles anid adults?

Answer: o o

a. The primary physmlog:cal act or outcome of gas supersaturation is vascular
embolism resulting (afrer sufficient exposure) in acure signs of respiratory, cardiac,
and capillary blockage. Secondary impacts include emphysema in skin tissues,
blindness, and flotation dysfnncti'on :

b.: Survivability impact or outcome for the fish depends on field exposure ¢ of thc
organism, which defezs w;d} age and behavior,

c..  Some speczﬁc unpac:s and biclogical outcomes can be lmked to speqﬁc (JBD

+  signs, although most are problematic. For example, loss of feeding, growth and
survivability have resuited from fish in batcheries being exposed to greater than
105%; exopthalmia, loss of sight has followed corneal swelling, perforation and
collapsed eye; and loss of stamina could result from blockage of gill filaments.
Specific signs can be linked to effects with varying degrees of cenainty including
these categories: reliably documented, known from selected examples, likely but
not demonstrated specifically, suspecied, and rowally unknown. A. full compilation
of these relationships has not’been done, but information is available in recent
reviews, Much additional research would be required to relate speclﬁc signs to
bielogical or ecological outcomes with clarity.

d.,  Previous reviews has not been conducted ﬁom a peispective of momtonng signs

- forreal-time dec1s10n management.

Quasrmn § - Signs of Lethal or Sublethal Effects: Are cerain signs or combmauons of
signs more significant with regard to lathal and sublethal effects? Arc there potential sublethal
effects of dissolved gas supersaruration that eccur prior to the appearance ofmy sign? IS so, do
they have the same significance in juveniles and adults? ,

NMES Panel on GBD June 28, 1994
page 4
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Answer:

a., Yes, internal emboli (gas bubbles) in blood and other tissues that form before
' macroscopic bubbles can be’seen are primary indicators of potcntial morality. Itis
i unclear which external signs (where bubbles accumulate and grow to macroscopxc
i size) arc most indicadve of pendmg morality. :

b. There are undoubtedly physmlogzcal effects of GBD on fish and resulung effects on
i perfarmance that would be experimentally observable (related to behaviar, growth,
' sm:vwal, Icproductlon) before there are GBD signs visible to an observe.r

e _ Techmques might be dcveloped 1o detect small gas bubbles before effects on fish
- survival would occur: Doppler meters were tried experimentally for thzs purpose in
the early 1970s and ultrasound is being explored currendy. _

d. ﬁgmﬂ fescarch into early dctecuon ofpo:enually lethal and sublethal effects is

A Quwtmn 7 - GBD S:gns and Momtormg Programs In 2 monitoging program, .are therc
ceriain signs of GBD in juveniles and/or adults that are more or less “significant” or thar, havc more .
value than other signs? Is there any relanonshxp benvccn "headburns" observed on somie adults ,

: .and GBD.or spill? ' : '
f

Aﬂswer. " - I
4. The answers (o qucsuon#6addressedth:squcsuon. as well .

b. As noted above, significant signs can be linked 1o effects wn:h varying degrees of
- certainty from reliably documented to totally unknown. A full compilation of these
relationships has not been done, but information is available in recent reviews and
ongoing studies. Most of the more subtle signs that could be early indicators of
problems for fish surmral are nog well documcntcd and require more study. .

c.; Relauonshlp of "headbura” 10 GBD is undmumcnted.. 4

' Questton 8 « Species D:fferences Are there specxes dlffe.renoes in suscepubmty Lo gas
supersannmed water? | :

Answer o S - ‘ '
;

Yes, ahhough salmomds have been studied most often,. estaIly those

. receiving high gas sanmmation levels in harchery environments (Pacific salmon,
rainbow trout, lake trout). Only a small percentage of species typical of any
reglonalﬁshassemhlagchas beene.xammed, evenmcmsoryfashlon. o

Other Recommendations

Afier reaching consensus on their answers 1o the eight frame—of—refcrcnca quesuons, the panel
made several additional recommendarions. Their recommendations addressed points raised in the
letter of invitation and charge to the panel, including suggestions for the monitwring program now
in place on the Snake and Columbia fivers, reseatch needs, the value of biological monitoring,
,sgmﬁcance of gas saturation, and semng GBD into the conr.exc of river management ¢ overail

i
&
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Suggestions for Monitoring Program

'és‘hg fouowmg are the NMFS GBD pa.ncl's suggesuons for the current momr.onng program of tiver

a. ' Rchabih of the obscrvauon should bea pnmaw c:ntenon for its selecuon, an
evaluanon of which would consm off. .

. Conswtcncy among observers, asstuning similar:traini
e Observaton should be conmstenﬂyrclamdto 'I'.DG

a b' F1sh of known arigin ane mpst valuablc. o unda:sta.nd exposuze lustory A

et gdommrad fish should znclude cxamples all rele\ram locations i in t.be river, not JBSI:
: ypasses '

4 Non-destmctxve mommnng me:hods should be exPlomd,, especially for adults

: e M:lmtonng should be planned wnh adequatc sampliug design for stansucal
: analysis. -

f.-  The momtonngrcv;ew documem currently bemg prcpared by a tearn for BPAand
. NMEFS addresses specific, démiled recommendations abous the field monu:m-mg
| program, and it should be considered when available. N

Reqearch Needs

The followmg are what the group cansiders the major GBD-relared research needs. eazegones
‘(more spemﬁc needs are addresscd in answers to quesuons)

a. - Researchis needed at the river basm scale o pmwde hioengineering and water
. management approaches to reduce TDG while providing adequate fish passage.

~bo Research is needed at physiological and fish population scales to relate TDG, GBD
' - -signs in fish, and conditions of exposure in the river system (% saturation, duration
of exposure, location in the water column, fish size and age) o ultimate sum.val of
outrnigrants and requrn of adults, . :

c. Research is naedcd on instruments and techmques io develop methods forf%
¢ monitoring dcvclopmcnn of GBD at ea;riy stages without damaging fish.

Regulauon of Water Qualxtjr by TDG or Bmlogxcai Momtormg

Thc panel fclt thar in welg:mg the issue of whether use physical measurements or biolo g1ca1
mom:onng to regulal:e TDG in the river for pmmcnon of fish the foliowmg should be considered:

a. Physical measurements of TDG in water are currently more appropriate for '
. regulation than biological signs because TDG is readily and reliably measured, and
it can (and should) be done with published standard methods (Standard Methods.
for the Examination of Water and Wasrswatm-, 18th Edition). Use of difference in
© total gas pressure (deltaP)asﬂxegasmsure,asrecommcndcd.m Standard _
. Methods, seems most appropnaxe. ' J

' NMFS Panel ap GBD June 28, 1994 :

.
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Sézenﬁ.ﬁc lirerarure does not currently support a clear relationship between GBD
signs roonitored in river fish and ecological da.magc that provzdc firm b1olog1ca1 and
ecological thresholds.

Real-time management of TDG by dewcﬁou of signs that ay already indicarc
probable morta.lity is not h’kcly o fully pronccn fish populations.

- Water quah:y regularion by physmat-chezmcal parameters (supponf:d by
- documentation of biological effects) is well established in practice for water quality

mapagement (National Acadcmy of Smenccs water quality criteria, SIate standards). _

Biological monirtoring for GBD ﬂgns in river fish should. continue so as to help
establish physical- biologlcal-ccnlogmal mlanonshl,ps for further dcvdopment of
scientific criteria. _ ,

The panel behcves the emsnng standard of 110% will adequately pmtect ﬁsh on

purely biological grounds, Effects above 110% are uncertain but in the dixection of
. - More recent reviews suggest that more stringent levels of TDG are

advisable for full protection: Further development of mformation for gas

" Supersaturation criteria is needed for detailed balancing of TDG cond.mons and

availability for-water for outnugrauon

Reductmn of TDG

The panel has three. major reoommendauons on reducnon of TDG based on ifs review of actual _
spring 1994 TDG values in the Columbia and Snake rivers in relation to the GBD literamre and
concurrent GBD signs in river fish. These tecommendations are offered because TDG leveis have .
occurred that are demunsu‘ably detrimental 1o fish in many conwolled Iaboratory rests. Thc

o :recommenda.nom; are: . _ , ,

a..

An actve sea.rch shou.(d be rhade for mechanisms to provxde water for ouumgrauon

‘at [evels of TDG thatare not demmental fish. _ ,
An active pmgra.m is needed to reduce TDG below the current standards of 110%

of baromemc pressure n the Columbia and Snake nvers

- Carefully evalnared, i innovative engineering and water managcmcnt pro;ec:s should

bc idenafied a.ud implemented to lower TDG and provide adequate fish passage

GBD in the Context of Overall vaer Managemeut

As aﬁnal oint in their work, the panel placed GBD inro the Iarge,r ﬁ'amcwoﬂc of water and
fisheries managemcnr., the perspective emphmzed by many pamc:.pams inthe. agency an& pubhc

prcscmannns.

a

NMFS Panel on GBD June 28, 1994

TDG and GBD are bu: one consderanon among many for management of flow and
fish passage in the Columbia and Snake rivers. ‘

Risk managemen: among the many sources of bzologtcal damage depends on -
having reasonably complete q_uanu.tanve knowledge of the effects of each source,

including TDG and GBD.

page 7
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1
.

c. ‘Overall reductios of risk to fish may require other groups to consider :{
i reconfiguraton of engineering structures and water management rather than minor
opcmhonal adjustmcms to alter TDG o :

Conclusmns

. The mducuon of GBD i in both _;uvemle and aduh: Pacr.ﬁc salmon is one of the unponant nsks to be
+ . balanced in waler managernentin the Columbia and Snake rivers. The panel's review of GBD
signs and monitoring at the request of the NMFS Northwest Fisheries Science Center confirmed
thar much is known about the sensitivity of salmonids to gas supersaturation and that signs of

- GBD may be expecied in salmonids inhabiting shallow waters near the current water quality '
‘standard of 110% saturaticn. The panel highlighted that key-information is needed about bmlog:cal_
(physzologcal) effects of gas bubbles in fish and survivorship of fish with GBD signs in the river
before it is reasonable to depend on real-ime monitoring of symptoms to protect fish populations.
This inforrnation can be obtained by carefully planned laboratory and field studies and continued
b1olog1cal and phys:cal momronng of the n:ver envuonment during’ expennr.n:al spill pmgmms

NMFS Panel on GBD June 28, 1994
page8



COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION
729 MN.E. Cregon, Stite 200, Portland, Cregon 97232 Telephone {503) 238.0667
Fax (503) 235-4228

A Primer On Spili
The Best Available Means To Move Young Salmon Downstream

Most Columbia basin juvenile salimon migrate to the ocean somelime during the
spring and sumimer. Before the 19 mainstem Columbia and Snake river dams,
natural water flows flushed young salmon stocks from Snake River spawning areas
to the ocean in about 20 days during low flow years. Today that journey can take
more than 60 days in low flow conditons sach as this year's,
Blologically Timely

Duration of the downstream journey can be & life and death matter. A young fish's
adaptation from freshwater to saltwater must occur within a fixed period; if
downstream moverent is interrupted or slowed, the ability to adapt may be lost, and
many of the fish will die. Also, when downstream movement is slowed, the young
fish are subjected to long pericds of predation  In sun, emoli survival increases as
travel time {rom rearing areas 0 saltwater decreases.
What's Best For Salmon

The dams on the mainsterm Colunibia sod Snake rivers have transformed the river
to a series of slow m.-‘--v:'?;% reservolrs. Tuday most outmdgranpg pavenne salmon are
transported around daras by barges and tr ucks to get tham ﬁn the orean. Mowever,
studies indicate that conurolled spill iz actuaily the safest and most timely way to
move voung salmon throngh ¢ the river and to the ocean. Spill refers to the release of
water through the spillways of hydroelectric dams instead of through the spinning
blades of generating turbines and/or mechanical screen bypass systems,
What's Best For Power

While contralled spill is (he best available sltarnative for fish, it s net so good for
power generation. Whern river flow is spilled rather than sent through generating
turbines, no electricity is produced, and that means jess pm”’r‘*? to seli, Those whme
interests ave most closely fed to using the river's water for electeid ty {or foy '
non-fish purposes) do not {avor spill. They advovaie collecting and transpy
juvenile salmon around dams—thus aveoiding having to use water for fish
What the Studies Show

e Among all known pascage choices, qm b-nor barging and {rucking-—causes the
fewest mortalities. Bxtensive studies show that juvenile aahr-wz‘i mortality from spill
ranges from (-3 percent at each hydrasystem (fwamoto et sl 1993; Ledgerwood 1990;
Raymond 1988, NPPC 1986; Holmes 1952) -
¢ Also, the historieal record indicates fhat betier aduli returss folicwed rom
juveniles that img!atpd during high How and high spill conditions. Some of the best
adult return ratios for Snake River spring and summer chinook occurred in 1975,
1982, 1983 and 1984 when spill levels were high.
*Dther passage routes cause higher levels of mortality: Fassage through turbines
causes from 10-30 percent direct mortality at eack cam (NPPC 1986, Raymond 1988;
DFOF 1993).

@ Pt ph Reayce s Paper
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sWhere mechanical bypass sysiems are installed (not all dams have them), only 35-70
percent of the juvenile salmon that reach the dam are guided by screens, collected
and then bypassed or transported. (The f{ish not collected, go through turbines.) The
mortality for the collected fish ranges from 2-8 percent af each bypass facility (Dawley
1991; Monk et. al. 1991, WDF 1992).

*Mortalities from barging and trucking include death from guidance, collection and
handling, and predation within transport vessels and at downriver release points.
When fish are transported rather than spilled, mortalities also include the juveniles
not collected and barged but passed through mechanical bypass systems and through
turbines. After nearly 20 years of trucking and barging juveniles, transportation has
failed o demonstrate clear benefits for salmon (Mundy et. al. 1994).

The prevailing research sapports controlled spill as the best available alternative—
aside from dam removal, of course. Htale and federal fish agencies agree with the
tribes that controlled spill needs to be used to help younyg salmon through the
treacherous Colurnbla-Snake hydrosystem.

Monitoring Spill Prevents Gas Bubble Problems

Spill for fish is referred to as “controlied” spill in contrast to uncontrolled spill, a
frequent occurrence under current river operations. Whenevey system operalors—
the Army Corps of Engineers, the Bonneville Power Administration and the Burcau
of Reclamation—have more water flow than is needed to meet power demand (and
frrigation withdrawals), =pill occurs, But it is not monitored for its effects on fish,

Large amounts of spill can cause dissolved gas levels high enough to harm adult
and juvenile salmon. However, dissolved gas saturation levels can be conirolled by
transferring spill among dams and by lowering spill levels. To locate nitrogen
saturation problems, the Fish Passage Center, which was originally established under
the regional power act’s Fish and Wildlife Program, has a network of more than 15
monitoring sites. Based on monitoring data and recommendations from the Center's
passage experts, spill configurations are altered to make it an effective means of fish
passage.

Also, since the mid-1970s spill deflectors have minimized nitrogen supersaturation
by scattering the spilled water across the spillway area rather than allowing it to
plunge directly below the spillway. Except for the John Day and Ice Harbor dams, all
the dams had spill deflectors installed,

What About Spill Costs?

No actual additional doflars are spent on spill. Existing program dollars are used (o
implement the controlled spill program. The million dollar figures bandied about by
skeptics and opponents represent money that might have been made if the spilled
water had been used (o generate electricity.

When there is more fiow in the river than is needed to meet power demands, spill
is routinely used withoui complaints about lost revenues or hand-wringing about
nitrogen supersaturation's effect on salmon,

Use of Spill Not Untested Experiment

Controlled spill has been used for fish for the last decade at all mid-Columbia public
utility district projects as a result of settlements and stipulations in the re-licensing
process of the Federal Energy Regulatory Comunission, Conwrolled spill has also been
routinely used at Army Corps projects, including Bonneville, The Dalles, John Day
and Ice Harbor dams.

I
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FISH PASSAGE CENTER

2501 S.W. FIRST AVE. + SUTTE 230 « PORTLAND, OX 97271-875%
FHONE (503) 2304099 * FAX (503) 2307559 -

NMPS»Sutﬁe Gary Smith
USPWS-Pd  BUlIl Shake
USBR-Boise  Ken Pedde

COB-PE
BPA-P

DATE:  July 18, 1954

SUBJECT:  Spill st McNary Damn. '

Spﬂi m i’uﬂowing st McNary Das to achleve & projest FPE of 80%:
" DS00-1600 spill 50 kefs: |
o 1800-0600 spill 110 kefs.
‘The project s to follow the dult patterns for splll consainsd in the DFOP, Adult fish passage
counts will be monitored to assuee that pasyuge 1s not impeded at this splll rate. %}&ﬁﬁmﬂo& far
the spill lavels Is locluded fn SUR 4 94-41,.

. The McNary projest is in smers‘sncy byp‘ass at thiz time becanss of high teroperamres in the
collection system which caused monality to collected fish. It is estimated that approximately 50,000
mortalities occurred this past Saturday and Sunday (July 16 and 17). Temperamres jo the garswells
and in the emergency bypass system remain vitscceptably bigh. Temperamre problems sre unithely 1o
subiside in the near fiture, The present operation of the project,.in a po spill conditon, does noi
address the mortality associnted with passage at MclMNary Dam, In additon, the operation of the
bypass under present high tempertore conditfons will certainly cavse stress and increased mortality.
Spill {8 the safest means of projecs passage and will dispesse predutors. As the COE wes offieiaily
advised on Sunday, July 17, the agencies and tribes rucommsend the COE begln to immediztely spill at
this praject, We also remammd that the Sowth turblne upits (Units 1-6) be shut down and heve their
orifices closed, to avoid drawing fish to this end of the powerhouse whers the tempsrature problem is
MOst eXtreme.

In addition, the fish guidance efficisncy at McNary Dam for subysarling chinook is only 47%,
The no spill/maximize transport option recommended by NMFS was predicated on some benefit
associated with tramsport. Sines the project is not presently capabls of transport, the project should
be spilling and not inposing additonsl mortality on fish by passing them through furbine units, We
recommend the project begin spilling iminediately. ‘

584-04.8OR
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“B., COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION

"-'i"‘ s | 729 N.E. Oregon, Suite 200, Pordand, Oregon 97232 Telephone (503} 238-0667
;? b 1 Fax (503) 235.4228
' 15?5@ 1

July 20, 1994 Contact: Laura Berg, 503-731-1283
For Immediate Release

Portland—"With spill at the dams, this never would have happened,”
said Bob Heinith, fish passage specialist for the Columbia River Inter-
Tribal Fish Commission (CRITEC). Heinith was referring 1o the 30,000
fish that died at McNary Dam last weekend while they were being
collected for barging around the Columbia's four lower river dams.

Most of the juvenile fish killed were wild summer and fall chinook,
The fish died because of the combined faciors of water iemperatures
ranging from 71-73 degrees F. and a malfunctioning screen at the
fish collection area at McNary Dam.

If dam operators had been spilling sufficient water as requested
by the state and tribal fish agencies, these juvenile salmon would
have gone over the spilbway (and through the warm water more
guicklv than if they were being barged, trucked or bypassed
mechanically arcund geterating turbines.)

In fact, of all known downstream passage altermatives—oxcept dam
removal—spill is the safest method. Extensive studies show that
salmon mortality from spill ranges from 0-3 percent at each dam,
which iz the smallest mortality rafe among passapge alternatives,

Dam operstors——the Army Corps of Engineers—indicated thai they
turned down the request for additional spill at the dams because
more spill would cxceed dissolved gas levels sct by Oregon
Environmental Quality Commission (OEQC) and Washingion's
Department of Ecolegy {(WDOLE),

Tomoirow tribal and state biolopists will recommend that GEQC
increase the allowable feve! of nitrogen gas o the river so ihar spill
can be uwsed at eight Columnia znd Spake river dams,

—~gontinued

: @ Faittodd on: Heecled Paptt
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CRITFC News Release
7120/94

"It's interesting to note that even though dam operators f{requently
spill water for various reasons, OEQC and WDOE bave not—auntil this
time-—been involved in moniloring dissolved gus teveils or in
enforcing and adjusting dissolved pas standards,” said CRITFC's
Heinith.

"We are waiting for ODEQ o get just as concerngd aboot the water
termperatures that are now violating Oregen's maximum limir of 68
degree F, as they have been about gas levels)”
analyst for CRITFC,

ODEQ will meet tomorrew July 21 at 1 pm o consider & variance (o

said Jim Weber, policy

its aliowable nitrogen gas standprds in the Columbia and Snake, The
meeting s in room 3A st 811 SW Oth Ave i Poriland.

=340
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UNITED STATES GOVERNMENT FISH AND WILDLIFE SERVICE
O : Assistant Regiona! Director - AEEF DATE: May 31, 1994

Region 1, Portland OR

FROM : " Project Leader, Lower Columbia River Fish Health Center
Underwood, WA

SUBJECT: Gas Bubble Disease Summary of Observations

Starting on May 12, this laboratory trained a total of 16 people at the various fish passage
facilities at Little Goose Lower Monumental, McNary, John- Day, and Bonneville dams to
observe signs of Gas Bubble Disease in outmigrating steelhead smolts. What we covered was:

. Gas in the gills by 1) cutting the filament underwater to observe bubbles coming out
and 2) microscopic examination of approximately 20 filaments for bubbles .

+ ' Extemal lateral line exams with the dissecting microscope

. Internal lateral line exams under the dissecting scope by peeling the skin of the fish
away from the musculature while observing the lateral line pocket.

. A gross intemal exam looking at 1) overextended gas bladders, and 2) bubbles in the

Kidney or intestine

May 12 and 13 there Wwere no signs of gas bubbles in fish examined at McNary, Bonneville
and John Day. On May 16 during a training session at Little Goose, the first signs of bubbles
were observed in the lateral line, with May 17 at Lower Monumental showing bubbles in some
gill filaments, and along the lateral line. May. 18 at John Day and at Bonneville, bubbles were
- seen in the gill filaments of some fish, and in some lateral lines. At the lower dams these
minor signs are continuing. May 26 fish examined at the Lewiston trap (at the confluence of
the Snake and the Clearwater) showed no bubbles, while 4 fish of 15 at Lower Granite dam

- showed signs (2 with overinﬂated swim bIadders 2 with internal lateral line b’ubbles).

My direct observanons on various days at severai sites are that these signs are minor ones of
gas bubble disease. When bubbles are observed in the gill filaments, they are small, and have
not completely blocked the gill capillaries. The gill filaments above and below the bubbles are
still healthy looking, and still receiving a blood supply. Most often there is only one bubble

per filament, with only 2 instances where more than one bubble per filament were observed.
The bubbles are all small.



The lateral line bubbles are also very small. They are difficult to abserve through the skin, but
when the skin is peeled back, they appeared in the pockets of the lateral line. When I

observed bubbles in the lateral line, the number of bubbles per fish averaged 2, with the most I
observed per fish being 3.

The internal signs are the most subjective. The swim biadder and kidney observations are the
most likely to be overestimated, and gas bladder distention could even be caused by the

process by which these fish are collected. Some of the swim bladders I saw were very over
_extended, but this observation will vary from person to person.

The fish being sampled are otherwise appearing healthy.

The extent of the bubbles seen in these fish is very small. The impacf on the gills is minor, as
good blood flow was observed above and below the bubbles on the individual filaments. The’
internal signs have also been at a very minar level. _

In hatchery fish, r'ny'cxpexience with these low levels of signs; and srﬁall number and size of
bubbles are that the fish can fully recover from these effects. These levels are not lethal to the

fish. Once the levels of supersaturation in the water is reduced or eliminated, the fish begin to .
rid themselves of the bubbles. ‘ ' '

Phyllis ey

c¢ Brian Brown, for distribution to Dailly Spill Report list
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DEPARTMENT OF

ENVIRONMENTAL
July 14, 1994 - QUALITY

Mr. J. Gary Smith

Acting Regional Director

National Marine Fisheries Service
7600 Sand Point Way NE

Seattle, WA 98115-0070

Re: Total Dissolved Gas Concentrations
in the Columbia River

Dear Mr. Smith:

The Department received on July 11, 1994 your letter dated July
6, 1994, wherein you request:

1. Immediate interpretation of the current total dissolved
gas (TDG} standard, and - - ’

2. . A temporary rule to allow exceedence of this‘standard‘
to allow full implementation of required summer fish
spill.

As to your first reqguest for immediate interpretation of the TDG
standard there are two points. First the interpretation provide
to NMFS on June 3, 1994 was under the authority granted to me by
the temporary rule (OAR 340~41-155) adopted by the EQC on May 16,
1994. The June 3, 1994 interpretation stated:

~"pursuant to the cited rule, I hereby alter the allowable

" TDG levels.. The TDG levels should not increase above the
concentrations achieved by the reduced spill, spill should
be controlled to minimize daily average levels above 110
percent TDG, and the hourly maximum within any one day
should not exceed 115 percent TDG."

The temporary rule adopted by the EQC on May 16th gave me the
authority to make an interpretation of the standard as I did in
the June 3rd letter after you requested the Corps to reduce the
spill. " The broad authority granted to me in the temporary rule
no longer exists. The Department must base any current
interpretation of the existing TDG standard on the most recent
standards revision documents. Attached is the staff assessment
of these materials.

811 SW Sixth Avenue
Portland, OR 97204-139%
{503} 229-5696

TDD (503) 229-6993

DEQ-1 5



Mr. J. Gary Smith
July 14, 1994
Page 2

Based on this assessment the Department interprets the TDG
criteria as a maximum 24 hour average of 110% TDG, with the
maximum variation around the 24 hour average to be consistent
with the sampllng precxslon associated with instrumentation and
ambient variation.

As to your second request, the Environmental Quality Commission
(EQC) has scheduled a special meeting for July 21, 1994 at 1:00
pm in room 3A of the Department of Environmental Quality

headquarters office to consider and then take action upon your
request for a temporary rule. _

Sincerely,

A Nawa

Fred Hansen

Director
 FH:nim:crw
SA\WCIZ\W012753.5
Enclosure: " DEQ staff memo to Fred Hansen

cc: Mike Downs, DEQ
: Jim Athearn, US Corps of Engineers
Ron Boyce, Oregon Department of Fish and Wildlife
Michael Huston, Oregon Department of Justice
David Peeler, Washington Department of Ecology
Anne Squier, Oregon Governor’s Office :
Gray Fredericks, NMFS



State of Oregon
Department of Environmental Quality Memorandum

Date: July 13, 1994

To: Fred Hansen, Director
From: Robert Baumgartner, ODEQ
Subject: Interpretation of the Total Dissolved Gas criterion.

TDG Standard Development:

The current form of the Total Dissolved Gas (TDG) standard is discussed in the
State of Oregon Department of Environmental Quality Standards Revisions,
January 1979. Review of this document and the State-wide wateyr quality

panagement plan summary of testimonvy from public hearings provides the .
information relied upon to describe the intent of the adopted dissolved gas

standard.

At the time the standard was adopted, criteria were perceived as representing
extreme values. In the public testimony, especially as related to dissolved
oxygen, there 1s extensive discussion of the weakness of relying on averages. .
Biological systems may be controlled by extreme values, and an average
provides no guarantee against extremes. To be effective a criteria defined as
an average would need to describe an acceptable variation around the mean and
describe an appropriate averaging period. None of these descriptions are
associated with the dissolved gas criteria indicating that the TDG is
consistent with other existing atandards in dascribxng extreme (maximum)
conditions.

.The public¢ testimony review also describes "technical viclations", which were
perceived as conditions outside of the criteria, but not necessarily
violations of the standards. Discussions focused on oxygen and pH violations,
and the ’technical violationa” described were related to natural conditions
such as photosynthesis and stream warming. In the TDG issue paper examples
were used to describe natural and man-made sources of supersaturated water.
The “"technical violations™ do not appear to be associated with controllable
human activiti-s such as increased spill. :

The information presented in the 1979 issue paper indicates that many of the
same issues and much of the same information being debated today were
discussed then. The issue paper correctly stated that:

eSome mortality occurred among sensitive species at DG levels of 110~
115% when restricted to shallow water and that substantial mortality at
less than 1 m depth occurs at greater than 115%,

~ eWhen juveniles sound and obtain hydrostatic pressure there is still
" substantial mortality when TDG levels exceed 120%, and

-sHigher survival occurs with intermittent exposure compared to
continuous exposure at the same levels of TDG.

The Department, when developing the standard, recognized that when dissolved
gas levels rarely exceeded 110% the TDG is not an apparent problem and gas
bubble disease (GBD) is not apparent in juveniles and adults { Ebel 1973).
There does appear to be some flexibility in application of the criteria. The
discretion in interpreting and applying the standard should be focused on what
is needed to protect the resource relative to the standard, and may be
influenced by factors such as the level of risk associated with the criteria,
the measurement accuracy, and any site specific and unique conditions.



Memo To: Michael Huston DOJ
July 13, 1994
Page 2

Measurement Accuracy

The issue paper discussed the relative accuracy of the existing measurements
of TDG. Reported as standard deviations chromatograph techniques varied by
£2.95 or using the Van Slyke method by £3.5%. The issue paper cited Fickeisen
et al (1975) that chromatography techniques and a Wiess gaturometer by paired
analysis werae not significantly different. The Corps of Engineers estimates
an accuracy of :+ 3,0% associated with their current monitoring methods (B.
Tannaven pers. Comm.)

Site Specific Conditions

The development of the 110% total gas pressure (TGP) standard acknowledged
that the adequacy of the TDG criteria should be viewed with respect to river
systems, such as the Columbia, where depth compensation may occur.
Recognizing the physical 3% total gas pressure hydrostatic compensation, the
standard was designed to protect the perceived critical conditions as adult
fish seek the fish ladders. The 110% criteria applies to rivers where depth
compensation may occur, and a criteria of 105% saturation applies to shallow
rivers or hatchery sources where depth compensation does not occur.

Exceedence Period

The TDG standard does identify an exceedence period, "Shall not exceed 110%
except when stream flows exceeds the 10-year 7-day average flood". This
language provides a precise description of conditions for which the measured
levels of TDG can exceed 110% TDG. The direct connection to an exceedence
interval makes it difficult to determine an exceedence interval based on 50%
of the time, (e.g. average} is intended in the standard.

The duration of exceedence does not appear to be discussed in the development
of the standard. Several researchers have documented a relationship between
duration of exposure and risk of GBD due to TDG levels (Jensen et al (1985},
Weitkamp and Katz, (1980), Nebeker et al (1%976), Fidler and Miller (1994) and
Weitkamp(1977)). - The 110% criteria is recognized as a conservative criteria
‘with an unspecified margin of safety. At these low levels acute conditions,
even in shallow water would not be expected to occur except at long duration
periods (480-1200 hours in Jensen et al (1985)}), if at all. Acute conditions
measured as 50% mortality in contrelled tests, would not be expect to occur
with duration periocds of a day (24 to 240 hours) at higher levels of TDG on
the order of 115-120% TGP. Less information is available regarding subacute
responses. Depth compensaticn or periods or intermittent exposure may
ameliorate the effects of TDG. .

Conclusiong

The above assessment does not indicate that the criteria was intended as an
average nor does it indicate what would be the averaging period. No document
describing the historical application of the criteria was discovered that
would allow a discussion of consistent application of the standard. It does
appear that the criteria was intended to establish goals for instream water
quality with a reasocnable margin of safety and an understanding of the
variation inherent in measurements. It was also recognized during the
development of the criteria that occasional exceedences of the criteria would
not jeopardize aquatic resources. There appears to be justification for
recognizing potential impacts related to the duration of exposure.

Taking into account the precession and accuracy of the current monitering
methods, inherent margin of safety, and reccgnition that occagional



Memo To: Michael Huston DOJ
July 13, 1994
Page 3

exceedances of 110% TDG are not associated with observation of gas bubble
disease in the Columbia, it would be reasonable to interpret the standard as
an average condition, with the variation around the average to be consistent
with the inherent precision in the data collection methods, and inherent
variability in instream conditions. The Department should reserve the
interpretation of an appropriate averaging pericd. The averaging period

- should not be great enough that exceedences above what may be expected due to
measuring error or natural variation can be averaged out into compliance with
the standard by values below the criteria. The averaging period should be
consistent with the release period, but in no condition exceed 24 hours. Any
recorded measurements that can not be explained due to sampling precision or
inherent variation in ambient monitoring under conditions of constant spill
would be interpreted as a violation of water quality gtandards.
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July 20, 1594

DEPARTMENT OF

QREGON

V FISH AND

Mr. Fred Hansen, Director A WILDLIFE

Oregon Department of et el
Environmental Quality OFFICE OF THE

811 S.W. Sixth Avenue DIRECTOR
Portland, OR 97204-1390

Dear Mr. Hansen:

I am writing to express my support for temporary
rulemaking on total dissolved gas (TDG) and to share
with you my concern for juvenile salmonids currently
migrating through the lower Snake and Columbia rivers.

As you know, spill on the lower Columbia was all but
eliminated on June 20 following expiration of the
Environmental Quality Commission’s (EQC) previous
temporary rule allowing TDG to «reach 120% of
atmospheric pressure. Since June 20, spill levels have
been far less than those recommended by the regional
fishery management agencies and tribes at Ice Harbor,
McNary, John Pay, The Dalles, and Bonneville dams and
even less than what has been provided in the last
several years under the National Marine Fishery
Service’'s (NMFS) Biological Opinions for éndangered
species, the 1989 Fish Spill Memorandum of Agreement
for federal Columbia River dams, and the Northwest
Power Planning Council's Strategy for Salmon.

Migrating 3juvenile salmon needing protection this
summer include federally listed fall chinocok from the
Snake, as well as subyearling migrants from the mid-
Columbia and lower Columbia rivers, including Oregon'’s
wild fall chinook from the Grande Ronde and Deschutes
rivers and hatchery £fall chinook from the Umatilla
River.  Increased spill 1s the o¢nly additional
mitigation action that can be readily implemented this
summer to improve the in-river survival of these
stocks.

Flows in the lower Snake and Columbia rivers are
alarmingly low and high water temperatures have already
contributed to high mortalities such as the recent

2501 SW First Avenue
PO Box 59

Portland, OR 87207
(503) 229-5406

FAX (503) 229-6134
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Mr. Fred Hansen
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large kill of 3juvenile fall chinook at McNary Dam where over
50,000 fish died on July 16-17. Immediate action is needed to
protect these valuable stocks. The analysis which we have
conducted with our resource comanagers (enclosed) shows that
in=river survival of salmon migrants is significantly improved by
adequate spills. '

I recognize that there has been a tremendous amount of discussion
over this year’s spill program, Particularly wvocal have been
those affected by reduced power generation and revenues due to
spill. While concern is understandable, much of the current
discussion has served to cloud the facts.

There is no disagreement among the fishery agencies and tribes
that spill is the most biologically effective means to reduce
turbine mortality, reduce delay at projects, and avoid adverse
impacts from bypass systems passage. '

We need to act now to avoid further declines of upriver salmon
stocks by such near-term actions as the spill program, if we are
to aveid even more drastic and possibly more disruptive and
costly actions in future years.

In order to implement an effective spill program, we support
modification of Oregon's water quality criteria on the mainstem
Columbia and Snake rivers to allow dissolved gas levels up to a
daily average of 120% saturation and an instantaneocus level of up
to 125% when required te implement spills and other measures to
improve fish survival, While there has been concern exXpressed
about possible f£fish mortality due to gas supersaturation-
associated trauma, studies have shown that juvenile and adult
salmon can readily tolerate the dissolved gas levels recommended
in a river or reservoir environment by changing their depth in
the water, as noted in the enclosed analysis., More importantly,
we have consistently observed good survival and adult returns in

. years of substantial spills and observed n¢ mortality to
migrating salmon during the spill program implemented this
spring. This wvalidates the practical effectiveness of a sound
spill program.

I understand that the specific proposal before the EQC on July 21
calls for a temporary rule change allowing TDG levels up to 115%
daily average and 120% instantanecus at the mainstem Columbia
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River projects. The department prefers 2 more aggressive
approach both in respect to spill levels and to locations for
spills, but in the interest of timely action, we support
immediate adoption of the current proposal and believe that this
will provide significant added benefits to migrating fish during:
the remainder of the .summer. We also wish to begin working
together with your staff te craft a mutually supportable approach
to TDG management in concert with planning for fish protection
measures for 1985, We believe this is necessary to prevent
possible more drastic federally mandated action in the future.

I appreciate your efforts to work with us in this unprecedented
effort to protect a valuable aguatic resource. I look forward to
working more closely together on this important issue in the
coming months.

Sincerely,

A AT —

Rudy Rosen, PhD
Director

o Gary Smith, Donna Darm (NMFS)
Michael Llewelyn (WDOE)
Jack Donaldson (CBFWA for LG/FPAC distn)
Anne Squier (Governor's Office)

Enclosure
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SCIENTIFIC RATIONALE
FOR IMPLEMENTING A SUMMER SPILL PROGRAM TO INCREASE JUVENILE
SALMONID SURVIVAL IN THE SNAKE AND COLUMBIA RIVERS

By
Columbia River Inter-Tribal Fish Commission
Idaho Department of Fish and Game
Oregon Department of Fish and Wildlife
. U.S. Fish and Wildlife Service
Washington Department of Fish and Wildlife

July 15, 1994

Overview

This document provides scientific justification for implementation of the attach 1994 summer spill
programs at Corps of Engineers (Attachment 1) and Mid-Columbia PUD mainstem dams (Attachment
2) in the Columbia River Basin. It is the intent of these programs to substantially increase juvenile
anadromous fish survival through the hydrosystem. The programs and supporting rationale and risk
assessment were jointly developed by the combined technical staffs of the Columbia River Inter-tribal Fish
Commission, Idaho Department of Fish and Game, Oregon Department of Fish and Wildlife, U.S. Fish
and Wildlife Service, and Washington Department of Fish and Wildlife (bereinafter fishery managers).
Anadromous fish that will be protected by the spill programs include salmon stocks both listed and
petitioned for listing under the Endangered Specws Act, non-listed salmon stocks, and other anadromous
stocks such as Pacific lamprey which are in serious decline. These programs will compliment other
protection and restoration programs in the Columbia Basin. )

The object of the suromer spill programs is to achieve an 80% fish passage efficiency (FPE) objective
at all Corps projects on the lower Snake and Columbia Rivers, and other passage efficiency goals at the
varjous Mid-Columbia PUD dams (DFOP 1993). In accomplishing this, the fishery managers propose
that the operation of the hydrosystem be managed so that an average of 120% or less total dissolved gas
pressure be maintained in the river. Further, the fishery managers propose that the 120% criterion be
measured weéll downsteeam of tailrace areas, after gas levels have had a chance to dissipate. In addition,
because of problems with accurate measurement of gas levels, fishery managers recommend that up to
an instantaneous reading of 125% total dissolved gas pressure be allowed 10 prov1de a reasonable margin
of measurement error. _

Based upon historical migration estimates (OFOP 1993), the fishery managers recommend that the spill
program be implemented at all Corps run-of- river projects in the Smake and Columbia Rivers until
August 31, 1994 to insure that the juvenile summer migration is protected (DFQP 1993). Duration of
spill programs at individual mid-Columbia PUD dams will be detarmined by the various Coordinating
Committees based upon ongoing FERC proceedings, settlements and stipulations.
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These summer spill programs are partially in response to-the apparent salmon stock collapse observed
this year in Columbia River spring and summer chinook and expected to occur in fall chinook. From
1993 to 1994, adult spring chinook escapement to Bonneville Dam has decreased from 112,000 to less
than 21,000 which is the previous all time record low. The trend is similar for adult summer chinook
escapement which is projected to be less than 10,000 salmon at Bonneville Dam this year down from over
22,000 salmon in 1993 (TAC 1994). The predicted escapement of wild Snake River fall chinook adults
at Bonneville Dam js 803 (Swartz 1994), the second lowest on record since 1986 and 41% of the 1986-93
average. Under these conditions, tribal ceremonial and subsistence harvest and non-treaty harvest have
been severely reswicted and in somecases, curtailed.

The stock collapse of Columbia River chinook is likely related to the continuation of extremely poor flow
and migration conditions that occurxed in 1992 (FPC 1993; Columbia River Water Management Group
19934), complicated by possible impacts of low ocean productivity resulting from El Nino conditions
as noted by Johnson (1934), Ware and Thompson (1991), and Lichatowich (1993). Because the effects .
of ocean impacts cannot be controlled and federal agencies are either unwilling or unable to dedicate
available storage in upriver reservoirs for flow sugmentation, the fishery managers strongly recommend
jmplementation of these spill programs. Spill is the only alternative left to reduce hydrosystem mortality, -
which could exceed 95% of juvenile summer migrants as documented during similar low flow years
(Raymond 1979; Raymond 1988; Ebel et al, 1989).

Because 1993 basin summer aad fall chinook adult escapemept was relatively high under good
environmental conditions, the relatively abundant 1994 subyearling progeny of these stocks must be
afforded the best protection possible as they migrate downsweam through the hydrosystem. Impacts to
an abundant juvenile year class on stock viability can be substantial. Junge (1970), through use of a
Ricker-type reproduction curve, demonstrated that 2 smolt kill of 50% reduced a stock by 60% whereas
an adult kill of 50% would reduce a stock by 20%. Such losses on a relatively strong outmigrating year
class could have severe if not ireversible consequences on stock abundance and diversity (Riggs 1986).

The fishery agencies and tribes have chosen a conservative approach to the implementation of the spill
pxogi'ams Spill volume caps are provided to avoid exceeding either 120% daily average or 125%
instantaneous total gas pressure criteria. Where possible, spill is confined to nighttime bours which
reduces power and possible adult fish passage impacts. When it is not possible to confine spill to
nighttime hours to achieve a 80% FPE, some daytime spill is proposed with caps to avoid impacts to
adult passage. As will be discussed below, the fishery managers believe a 120%_total gas pressure
(TGP) criterion is conservative and will result in minimal impacts, if any, to juveniles and adults.

Through a comprehensive review of pertinent literature and extant river conditions, and based upon
professional experience, the fishery managers have conducted the following risk assessment. This
assessment carefully weighs the factors of various passage mortality rates and other impacts to summer
migrating anadromous fish as they pass through the hydrosystem, Based upon this analysis, the fishery
managers have concluded that controlled spill will substantially enhance the in-river survival of sumimer
anadromous fish over other available alternatives. :
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Spill has been repeatedly demonstrated to be the most effective and safest means of project passage and
is the only means to enhance survival without additional flow augmentation. Juvenile salmon that pass
a project through spill have a significantly higher rate of project survival (98% point estimate) than fish
that pass through turbines (85% point estimate). Specific mortality ranges are given later in this
document. Without spill, the majority of juvenile chinook will pass through turbines since only 8-35%
of summer migrants are guided and collected by mechanical bypass systems at Corps projects. Further,

spill will improve sucvival and other impacts upon fish production by reducing delay of juveniles at the
projects and reducing predator/prey interactions by dispersing predators in tailrace areas, And finally,
spill for fish passage addresses the substantial scientific uncertainty associated with transportation of
summer chinock juveniles, especially Snake River fall chinook.

Monitoring program

The extensive physical and biological monitoring program to assess the occurrence of gas bubble trauma
(GBT)' in both spring and early summer migrating juvenile and adult salmon at each dam will be
continued for the remainder of the summer migration (DFOP 1993, appendices 4-13 and 4-14). Because
sampling of internal tissues of juvenile salmon which have passed through mechanical bypass systems is
of questionable value, this practice will not be continued. Instead, external symptoms will be monitored.
It is imperative that the Corps of Engineers be more diligent and consistent in operating the physical
monitoring system. Total gas pressure measureroents should be taken at all dam forebays, with backup
monitoring to allow for better and more consistent measurements. The 1994 DFOP includes criteria to
allow for flexibility for adjustments in the spill program based upcm the possible occurrence of GBT in
both juveniles and adulis.
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Technical Basis for the Summer Spill Program

Spill hag been shown to be the most hiologically effective and safest means of project passage

Spill is not an “experimental measure”, but has been shown to be the most effective management tool
for improving passage survival of migrating salmon and steelhead at mzinstern hydroelectric projects.
Controlled spill has been implemented at mid-Columbia PUD dams since 1983 under the mid-Columbia
Federal Energy Regulation (FERC) Commission Proceedings (Bodi 1986) and at Corps dams since 1989
under the 1989 Memorandum of Agreement to provide protection of juveniles until adequate functioning
mechanical bypass systems have been installed. As previously stated, controlied spill to safely pass 80%
of juvenile salmon migrants is the goal of this proposed spill program (DFOP 1993). Protocol for

' specific spill patterns for juveniles and adults at each dam is provided in the 1994 DFOP and represents

years of model and field stdies by the fishery agencies, tribes and dam operators. During the 1994
spring migration, controlled spill was implemented at all basin dams to increase juvenile survival.

Extepsive studies at mainstem Columbia and Snzake River dams have documented that juvenile mortality
from turbine passage is much greater than spillway passage. Studies have shown that mortality from
tuthbine passage ranges from 8-32% compared to only 0-4% for spillway passage (Tables 1 and 2). In
studies of subyearling fall chinook at McNary, John Day, and Bonneville powerhouses I and II, turbine
mortality ranged from 11-18%, while spillway mortality ranged from 0-4%. Although research
investigating the magnitude of turbine passage impacts to adults which fallback through turbines is
limited, mortality ranges from 22-51% for adult steelhead have been documented (DFOP 1993).

Juvenile mechanical bypass systems, are only able to guide and collect 8-35% of summer juvenile
migrants (Ceballos 1992; Gessel et al. 1990; 1991; Ledgerwood et al. 1988;1991). Mortality and injury
rates to subyearling migrants undergoing passage through mechanical bypass systems can exceed that

" from spillway passage, particularly at transportation dams due to additional delay, handling, and stress.

Bypass system mortality of subyearling chinook at McNary Dam during 1992, a similar Jow flow year
as 1994, ranged from 4-6% (WDF 1992). During peak migration periods in 1992, mortality rates

" through the McNary mechanical bypass system approached 9%, chiefly because of poor water quality

(WDF 1992). Despite a new bypass system completed for the 1994 migration, recently an estimated

*50,000 juvenile migrants were lost at McNary Dam in only a few days due to poor water quality

conditions in the mechanical bypass system (Filardo 1994), Ceballos et al. (1993) found that subyearling
chinook descaling from travel through juvenile bypass systems during 1988-92 ranged from ranged from
2.4% 10 12.7%. Avallable comparative studies between Lower Granite spillway, turbine and mechanical

bypass systems indicate that smolts which passed'through the dams via the spillway suffered the least

from both partial descaling (5.8%) and severe descaling injuries (1%) (Park and Achord 1987).
Unfortunately, the recently installed mechanical bypass systems at Little Goose, Lower Monumental and
McNary Dams have never been adequately evaluated for specific impacts to subyearling migrants (Barilla
1993). The fishery agencies and wibes have never supported cperation of these systems for the migration
at Jarge without adequate evaluation. :

P.6-19 "'
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Spill will improve survival of fish by reducing delav of juveniles 2t the proiects and reducing
predator/prey interactions and reduce exposure to high levels of dissolved gas. and reduce residualism

Spill will improve survival of fish by reducing delay of juveniles in forebays and tailraces where predator
populations and predation rates are highest. Spill can greatly reduce delay of smolts in forebays as has
been observed at The Dalles Dam (Snelling 1994). Spill establishes a large flow with increased velocity
that disperses predators from the forebay and tailrace areas thus reducing predator/prey interactions (Faler
et al. 1988).

Smith (1982) found that because suﬁyea.rling salmon travel passively downstream, higher velocities
provided by spill would save these juveniles critical energy reserves mecessary for parr to smolt
transitions, as well as move them more quickly through the river. This in turn would reduce migrant
susceptibility to predators and disease, and would reduce the likelihood that smolts would revert to
freshwater parr (non-migratory status) by excessive delay in traversing the hydrosystem. :

Spill gddresses the substantial uncertainty associated with the Corps tran spggangn program

Spill at transportatmn collector projects addresses the uncertamty associated with the juvenile salmon
transportation program by spreading the risk between in-river passage and transportation (Ad Hoc
Transportation Review Group 1992, Mundy et al. 1994; FERC 1994). As recently concluded by an
expert team of independent scientists, "[tjransportation alone, as presently conceived and implemented
is unlikely to halt or prevent the continued decline and extirpation of listed salmon in the Snake River
Basin®...and that "available evidence is not sufficient to identify transportation as either a primary or
supporting method of choice for salmon recovéry” (Mundy et al. 1994). This is consistent with the
findings of Raymond (1988) and Congleton et al. (1985) who found that transportation had been
ineffective in reversing the decline of runs of spring and summer chinook and steclhead returning to
the mid-Columbia and Snake rivers during 1962-84, Evidence provided by the Ad Hoc
Transportation Review Group (1952) indicated that transportation may have reduced survival of wild
Snake River spring and summer chinook to spawning grounds. Adult homing impairment and
disraption of freshwater life histories are two key problems attributed to the juvenile transportation

- process (TRG 1992, Mundy et al. 1994; Heinith 1993).

The USFWS (1993), Steward (1993} and Congleton et al, (1985) noted that handling in the
transportation process may greatly increase stress and mortality to juvenile migrants, particularly
when water quality conditions deteriorate and may override any perceived benefits of transportation.
For example, Mundy et al. (1994) noted that in 1977, an extremely low flow year similar to this
year, transportation treatment and control fish died equally because po adults returned from the study.
The cause was likely indirect or delayed mortality from screen guidance, collection, holding,
transportation, and concentrated release into high predation areas. This is 2 particular problem for
surpmer subyearlmg migrants as they are usually trucked instead of barged, because few of them are
collected at mainstem dams, and operation of barges on this basis is not cost-effective. Numerous
studies have documented that trucking migrants is even more stressful than barging and that stressed

5
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migrants are highly susceptible 1o predators at the time of release (TRG 1992; Congleton et al. 1985;
Mundy et 2l. 1994; USFWS 1993), '

No transportation studies have been conducted on subyearling chinook salmon at Snake River dams.
Transport studies of subyearling chinook at McNary Dam in 1986, 1987, and 1988 wece conducted
under no spill conditions. " In addition, the control fish were released in small numbers from the old
bypass outfall. They were the only fish released from the bypass because all fish collected, except for
the controls, were transported. We suspect that predation rates on the control releases were very
high because of the no-spilf and low flow conditions in the tailrace that occurred during these studies.
Hence, the results of these studies are not applicable to subyearling chinook salmon passing the
_project under spill conditions.

"It has been consistently been the position of the fishery managers that transportation is an interim and
experimental mitigation program that cannot substitute for the provision of adequate in-river passage
conditions provided by flow and spill. A Federal Energy Regulatory Commission (FERC)
administrative law judge upheld this position in a 1992 ruling against transportation at two
mid-Columbia dams and ordered immediate spill at 2 70% and 50% FPE level for spring and summer
migrants, respectively, until completion of fish bypass systems (FERC 1992). On May 27, 1994, fully
wking into account voluminous technical information on dissolved gas complied over a two year
period, FERC ordered implementation of this spill program at Priest and Wanapum dams (FERC
1994). On July 1, 1994 the Washingtén Department of Ecology graunted an administrative order
modifying the state water quality criteria so that the FERC summer spill program could be
implemented (Attachment 3),

Spill critical life history diversi
The Columbia River juvenile summer outmigration is comprised of a mosaic of many stocks from all -
basin tributaries and mainstem reach areas. Within each stock of the migration, multiple life histories
within a single salmon stock have evolved over miltions of years to provide stock resiliency and
stability for dealing with different types of environments (Winemiller and Rose 1992). Because of

" these different life histories, which include diverse migration timing and the use of different spawning
and rearing areas, there is a reduced chance thar 2 single or multiple environmental disturbances, such
as a low flow year, will impact overall stock fitness and diversity (Schluchter and Lichatowich 1977).

Spill and associated in-river migration allow adequate time for rearing and physiological maturation of
subyearling chinook stocks to reach a proper size prior to saltwater entry to survive (Mundy et al.
1994; CBFWA 1991). This has been confirmed by numerous studies involving scale analysis
(Schluchter and Lichatowich 1977; Lichatowich 1976; Reimers 1973) and physiological studies
examining osmoregulatory processes (Wagner et al. 1969; Ewing and Birks 1982; Wedemeyer et al.
1980). Imrerruptions to the critical freshwater rearing life history stage, such as that imposed by the
Corps transportation program and selective mortality from turbine passage, may have serious
implications to stock survival and overall production characteristics such as adult age at maturity and

3 : 6
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fecundity (Groot and Margolis 1991; Nicholas and Hankin 1989; Thompson 1959, Schluchter and
Lichatowich 1977;1993).

Studies clearly show that adult survival is enhanced with spill

The historical record clearly demonstrates that better adult returns of summer and fall chinook had
occurred during years when juveniles migrated under high flow and high spill conditions. Raymond
(1988) reported that the lack of spill and installation of additional turbine units in the basin were
primarily responsible for extremely low smolt to adult return rates of mid-Columbia summer chinook.
Hilborn (1993) demonstrated a strong relationship between flow and adult survival of Priest Rapids
Hatchery fall chinook during 1977-87 similar to the relationship found for Snake River wild . -
spring/summer chinook by Petrosky (1991), In both analyses, the highest survivals oceurred in 1982,
a year of high flow and spill. In contrast, 1977 was characterized by low flows and no spill. Under
these conditions, estimated mortalities in excess of 95% of the ontmigration at large occurred, based
upon analysis of adult returns in subsequent years. In a recent analysis of the 1994 controlled spring
spill program on adult passage, the Fish Passage Center found that there was no impact on adult
passage based upon interdam conversion rates for adult spring chinook (DeHart 1994, Attachment 4).

Model results indicate that in-river survival will be improved

Model results demonstrate that the in-river survival of fall chinook will be enhanced by the proposed
spill program. Using the FLUSH Model developed by the state fishery agencies and tribes, the
in-river sucvival of Snake River fall chinook was estimated under various flow and spill options
(Attachment 5). The analysis shows that with the flows proposed by the NMFS and 80% FPE.spill at
each project, in-river survival of Snake River fall chinook to below Bonnevilie Dam would be
increased by 61% from 1.8 to 2.9%. This improvement in survival will likely increase future adult
returns and help prevent additional declines of Snake River fall chinook and mid-Columbia summer
chinook and other anadromous stocks.

Studies show that juveniles and advlts can tolerate dissolved gas levels that will gceur as a result of

© gpil

Susceptibility of juvenile salmon to gas bubble trauma (disease) depends on a number of important
factors ancillary to total gas pressure. These factors must be considered when evaluating possible gas
bubble trauma to the summer migration at large. . Based upon the past information, lower summer
flows and resultant lower volumes of spill are not expected to result In gas bubble traumaz especially

at flows projected to occur this year (Colurnbia River Water Management Reports). Physical factors
include: water temperature and total dissolved particulates (Yensen et al, 1986; Alderdice and Jensen
1985) and atmospheric pressure (Jensen et al. 1986; Alderdice and Jensen 1985). Biological factors
include: size, species, genetic composition and physiological condition of the fish (Tensen et al. 1986;
Alderdice and Jensen 1985) and proximity and length of exposure to total gas pressure (Weitkamp and
Katz 1980). '
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These are also behavioral factors that allow salmonids to withstand what otherwise might be harmful
‘levels of total dissolved gas. Juvenile and adult salmonids have been documented to sound in the
natural environment and achieve hydrostatic compensation, thus avoiding impacts of elevated levels of
total gas pressure (Weitkamp and Katz 1980; Weitkamp 1976;1977; Gray and Haynes 1977). Knlrtel
et al. (1980) and Weitkamp and Katz (1980) reported that juvenile salmon could recover from
symptoms of gas bubble trauma in 30 minutes to 2 hours time by sounding. Intermittent exposure
Inay increase the level of gas supersaturation fish are able to tolérate because it increases the time
over which a specific exposure accumulates. It also provides an opportunity for recovery to occur,
particularly if it is accompanied by depth compensation. The effects of interrnittent exposure on
tolerance to supersaturation has been demonstrated by Meekin and Turner (1974), Blahm et al.
(1976), and Bouck (1980). Bouck noted that, "..[f]ish in deeper water or exposed intermittently are
least susceptible (to GBT) if susceptible at all.” : .

Several studies have been conducted in the laboratory and the field under various depth and dissolved
gas Jevels to determine the effects of depth compensation for salmonids in supersaturated water (Table
3; DFOP 1993). The most relevant studies were the volitional live cage studies conducted in-situ at
Wells Dam (Meekin and Turner 1974), and Rock Island Dam (Weitkamp 1976) where fish were
allowed to sound to avoid impacts of supersaturation (Table 3).

Depth of the live cages extended from the surface to 3.1-4 meters below the surface. Meekin and
Turner (1974) also held fish in cages at variable depths from surface to 1, 2, 3, and 4 meters. These
studies indicate that the effects of hydrostatic compensation due to depth is as predicted by theory and
that when given the opportunity, that juveniles will remain deep enough to compensate for total gas
pressures up 0 126% saturation. It is highly significant in Weitkamp’s study that no fish were killed.
in the surface to 4 meter cages in a series of threse tests at total gas pressures of 120-128% saturation.
1t should be noted that even in the surface to 4 meter cage, fish are confined to shallower water than
they normally occupy in the reservoirs (Smith 1974; Weitkamp 1974; 1977; Blahm 1974; Blahm et
al. 1976),

Toner (1993) examined salmonids, resident fish and invertebrates for signs of GBT below Bonneville
Dam by seines and other field sampling gear. During high spring spills which caused total gas levels’
to reach 128% saturation, she found that external signs of GBT were rare. Less than 1% of chinook
salmon and resident fish showed signs and no evidence of GBT was noted in sampled invertebrates,

1994 NMF'S Dissolved Gas Panel Report

Unfortunately, the National Marine Fisheries Service prematurely released a draft report by a panel of
dissolved gas experts before all panel members could concur with the contents of the report (Backman
1994; Bouck 1994; Attachment 6). The current-draft report should be disregarded. The NMFS
should retract the draft report and a final report should be-issued in which ali panel experts can
concur, This was the intent of the panel, and was their charge by the NMFS.

, 8
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Summary and Recommendations

Based upon the risk analysis performed zbove which considered the best available and pertinent
scientific literature and data, current river conditions, and professional judgement, the fishery
agencies and tribes strongly recommend immediate implementation of the above controlled spill
program to protect migrating juvenile summer and adult anadromous fish populations as they traverse
the Columbia Basin hydrosystem. In order to implement this program, we also recommend a
modification of Oregon’s and Washington’s water quality criteria to allow total dissolved gas levels to
reach a daily.average of 120% saturation, or an instantaneous measurement to reach up 1o a 125%

" saturation level. We recommend that the spill program and modifications to the existing total
dissolved gas standard be implemented until August 31, 1994 to allow protection of summer:- migrants
through the mainstem Snake and Columbia Rivers.

We also strongly encourage the Oregon Environmental Quality Commission and the Washington
Department of Ecology to direct hydrosystem operators to expedite investigation and installation of
structural modifications at darms, such as spillway deflectors. Addition of these modifications will
further protect remaining anadromous stocks passing through the hydrosystem by establishment of
berter in-river water quality. This is particularly important for control of total dissolved gas in
normal and high flow years, and when the gperation of dam powerhouses, even without spill, still
results in elevated levels of dissolved gas being discharged into the river (Figure 1).

Tables 1-3
Figure 1
Attachments 1-5
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FEditorials

. NW governors need to lead
‘in salmon-recovery efforts

s It is time, Gov, Lowry, Gov. Roberts and
Gov. Andrus, that the three of you got be-

- hind the idea of a broad, multipurpose plan

for salmon recovery. At the moment, various

tate and federal officials are acting crazy on
“salmon recovery, and people of the reglon
trongly need consengus,

5 Maybe you wouldn'’t bet a lot of money
‘that these governors of Washington, Oregon
-and Idaho would endorse a salmon recovery

ffort that pays attention to all river use in-
erests. But it should be clear that the pre-
ent situation is not bringing progress:

*In response to a court suit by Idaho a
ederal judge ruled that the Northwest must
o something to save the salmon. He said a
993 management plan to help salmon runs

as inadequate.

s Clinton administration officials re-
ponded with a $50 million plan to spill wa-
er over eight dams on the Snake and Col-

umbia rivers to try to move fish downstream
ore quickly. The spilled water made most

f the fish sick, apparently from gas-bubble
yndrome, After the fiasco, a scientist with

e Northwest Power Planning Council said

would be impossible to measure the effec-
veness of the spills.

*A recent newsletter from the Idaho De-
artment of Fish & Game described one list
groups and agencies as “fish savers” and
other group as “fish killers.”
The fact is, no one knows why the salmon
ns are in peril, so some people are grasp-
g for anything that looks promising,
1s the problem the dams on the Columbia
nd Snake? Is it that spawning habitat in
1e region has been damaged so much? Is it
rerfishing by both Indians and non-
idians? Is it El Nino or other changes in
eanic or atmospheric conditions?
It could be any one of those or any combi-
ation of them. Public officials, scientists
1d others concerned about Northwest sal-
on know that. The problem is that key offi-
als are not showing in their salmen actions
t they don’t know the answer. Instead,

ey have tried to focus on a quick fix — in-
S hraagine flnwe an tha @naka and AL

from environmental and recreation groups
push them into taking action without
enough counsel of scientists.

As the Portland Oregonian commented on
spilling water over the dams: “It was
launched without the knowledge or advice of
the fisheries service’s Snake River Salmon
Recovery Team. The advice of regional fish
pathologists and the experts on nitrogen
supersaturation was ignored.”

At the order of the Oregon Water Resour-
ces Commission, staff of the Oregon Water
Resources Department is drafting rules that
would require handling of water right appli-
cations to take endangered salmon runs into
account. The Northwest Power Planning
Council has said the states should either
deny water right applications or grant them
conditionally. But that step, too, implies that
the rate of flow in the Columbia or Snake is
the critical factor in the health of salmon
runs — as if we knew.

Water officials have lots to consider in
processing water right applications, They
have applications for instream public uses
and for ag producers and municipalities
wanting to withdraw water. They need to
consider flow volumes and groundwater
levels. But why try to take on responsibility
for fish run enhancement, especially when
almost every other public agency in the
Northwest is also in the act? Besides, irriga-
tors in Oregon are withdrawing less than
half of 1 percent of the flow of the Columbia,

Probably the soundest salmon recovery
plan on paper is that of the National Marine
Fisheries Service. A team of independent sci-
entists called for efforts on various fronts —
improving fish habitat, regulating fishing
and so on, The breadth of the plan acknow-
ledges that the answer to declining salmon
runs is not known.

Idaho Gov. Andrus, for one, chooses not to
endorse the National Marine Fisheries Ser-
vice plan. No law says he has to go along
with it. But he along with Gov. Roberts and
Gov. Lowry have some obligation to try to
settle on a course geared to the overall needs
of the reglon and relying on the best scientif-
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“into conservation mgt.

started.”

Turning to spring barley to
 get the stripping started added
“some grain to the 1994
: harvest, but when the strip-
! ping is all completed, the 1995
i harvest actually will have less
.standing grain because the
‘strips will mean the Millers
have about 30 percent less

grain on the same ground as
‘for '94, he said.

Eddy says that in writing a
conservation plan several fac-
tors are weighed. Among these

are residue, the percent of
green cover on the planted
ground, strips, terraces, rain-
fall zone, soil type, manage-
ment practice, rotation and soil
type. ]

Strip-cropping can be substi-
tuted for the residue require-
ment in some cases, It is up to
the producer to decide whether
to strip-crop, Eddy said.

The practice is in wide-
spread use in other parts of the
country. Eddy came to Oregon

from an assignment near D.
ton, Wash., where the pract
is used.

Strip-cropping retains mo
ture, prevents runoff, stor
snow and allows the produc
to retain established tilla
methods, Eddy said.

“We hope to get more peog
to look into strip-crepping. I
really up to the operator on
the figures are worked out ar
the options are available,” 1
said.

[

ovan's iy fo over 100
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SOMETHING NEW — Conservationist Dusty Eddy, left; Harry, John and Chris Miller; and Waseo County
Consetvation District Manager Ron Graves inspect spring barley on strip crop site. {Photo by Austin Abrams)
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Mr. Bruce Lovelin ‘ June 2, 1994
Columbia River Alliance - 55-2723-01
825 NE Multnomah, Suite 955

Portland, Oregon 97232

Dear Bruce:

X have just received the latest table listing results of the 1994 Smolt Monitoring Program
Gas Bubble Symptoms for Juvenile Hatchiery Steelhead. This table shows results ﬂxrough
May 29,

At Little Goose, Lower Monumental, John Day, and Bonneville Dams, substantial i
percentages of the steelhead examined have been showing some signs of gas bubble disease.
The fact that many of these fish show bubbles in the gill filaments is of great concern. This f
indicates that bubbles are forming in the ﬁshes vascular system. If these bubbles reach vital
areas, the fish will die.

We cannot say what percentage of the fish will die or have died. However, such a hlgh
incidence of gas bubble disease symptoms is an indication a substantial mortalny is
occurring. "

I believe it would be prudent for the appropriate state and federal agencies to rigorously
evaluate the relationship of supersaturation to the recorded incidence of gas bubble disease
before proceeding with the existing spill program.

The threat that supersaturation poses to juvenile salmon, adult salmon and resident fish is
real. We may have difficulty evaluating the degree of this threat, however, that is not an
adequate reason to endanger this valuable resource,

o
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The following are several examples of why this issue should be of great concern to all who
are atiempting to protect our salmon resources. Each adult lost to gas bubble disease is the
equivalent of thousands of smolts. Subyearling fall chinook are exceptionally susceptible to
gas bubble disease because of their shallow distribution in the water colums.

The fact that supersaturation has occurred in recent years without regulatory evaluation is
not an excuse for continuing this practice. Supersaturation with relatively low flow
conditions is prabably the most severe situation.

Sincerel

Don Weitkamp, Ph.D.
Principal :

DWsr
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T Lolumbia River Alliance For Fish, Commerce and Communities
June 2, 1994
Gary Smith, Acting Regional Director Major General Ernest Harrell
National Marine Fisheries Service : U.S. Army Corps of Engineers
7600 Sand Point Way, NE | PO Box 2870
Seattle, WA 98115 . Portland, OR 97208-2870

Dear Mr. Smith and Major General Harrell:

We appreciate the quick response by your agencies to reduce spill levels on May 27,
1994. Given the high percentage of gas bubble symptoms in juvenile steelhead taken at four
of the five collection sites, your action was a step in the right direction. We were also
pleased of your decision to convene immediately a meeting of gas bubble disease experts to
examine these results and recommend future actions.

However, we are concemned that despite a 30 percent reduction in spill, gas bubble
-. symptoms continue to be observed in juvenile steelhead. In fact, as of May 31, 25 of 30 '
steelhead have shown signs of bubbles in the gill filaments (see enclosed Fish Passage Center [ |
June 1 table). As described in the enclosed memorandum from Dr. Don Weitkamp, this is-a
serious condition and “indicates that bubbles are forming in the fishes vascular system”. Dr.
Weitkamp continues that “if these bubbles reach vital areas, the fish will die”. Dr. Weitkamp
is a nationally recognized expert on gas bubble disease and is cited in numerous literature on
the subject.

What happened to your plans to convene immediately a meeting of gas bubble
specialists? As of this date, we have no knowledge of any meeting conducted or scheduled in
the future, If this was truly important, a meeting should have been held on Monday or
Tuesday of this past week. Experts on the subject such as Dr. Weitkamp, Dr. Bouck, Dr.
Ebel, and Dr. Fidler were all available to assist you.

Finally, we are concerned with Dr. Weitkamp's conclusion that “such a high incidence
of gas bubble disease symptoms is an indication a substantial mortality is occurring”. Based
on this recent information, we again ask you to stop this spill experiment today.

Sincerely,

’%m%. Sellia

. Bruce J. Lovelin
Enclosure Executive Director
cc: Northwest Congressional Delegation
Oregon Department of Environmental Quality
Washington Department of Ecology

825 NE Multnomah, Suite 955 « Portland, Gregon 87232 « [503) 238-1540 » Fax {503) 238-1554
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Juvenlle Hatchary Staalhead

d Internal Symptoen

Fish Passage Cemter-

1 — — — — I
_ Lateral Line | Lareral Line | Gitl Laternal Total l'
Site . Dae { # Sampied Exiernal Internal Fillamenrs Symptome | ' Affected |
Little Goose Dam 5120 30 0 0 8 1 10|
' sn2 30 0 0 11 2 12 §
5124 30 0 01 9 "o g}
5726 30 0 0 10 | "3 1 |
| s5r8 30 0 - 6 0 K3
| 5730 30 -0 0 10 1 10 |
i 15 0 1 RS R I %
Lower Monumental Dam | 5/1% 30 0 0 A5 6 17 |
| sr1 30| 0 0 7 7 11 &
| 523 30 ol 0 9 8 14
| 528 30 0 o w7 16 |
5127 30 0 1 6 el bl
,, S . L0 R L SO 1 . 6. 1T *
| 51 30 | 0 0- 2 2 Y i
McNary Dam 5/19 30 0 Q 0 1 ]
| 521 30 0 0 0 0 0 r
5123 .20 o 0 0 0 o
5/25 30 0 -0 o ) .0
5127 30 0 0 0 0t o
5129 . 30 0 0 0| - 1. P
: ] 531 30 of. . ol 8. o .0
f Ioha Day Dam 5/19 30 o 1| 10 2 13
. 5,21 30 R 2 s 2 13
5123 30 > 7. 13 7] 19
5125 30 2 19 13 3 26
1| 527 30 3 17 21 19 &
5729 30 0 24 0 24
5/31 30 ) 2 o 14 2 22
Bonpeviile Darm 5/19 a0 22 , 30 13 - ' 30
1 521 22 11 19 5 2 19
5123 2 5 10 3 4 10
5725 30 16 28 7 7 | 29
527 30 24 .30 | 21 10
529 30 20 29 J’ 18 6 29
~L3] 20 2 S I 2851 at 0

Fage-1, 195
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'%»'”,#E NATIONAL MARINE FISHERIES SERVICE
res© Northwest Region
7600 Sand Point Way, N.E.
Bin C€15700, Bldg. 1
JUL -6 1994 Seattle, Washington 98115-0070

Mr. Michael Downs, Administrator
Water Quality Division

State of Oregon

Department of Environmental Quality
811 SW S8ixth Avenue

Portland, Oregon 927204

Dear Mr. Downs:

The special spill operations initiated by the National Marine
Fisheries Service on May 10, 1994, to facilitate the spring
juvenile salmon outmigration ended on June 20, 19294. The ending
of these special operations does not, however, end voluntary
spill at some Snake and Ceolumbia River dams for fish passage
purposes. The purpose of this letter is to request an immediate
interpretation of the current total dissolved gas (TDG) standard
and a temporary rule to allow exceedance of this standard to
allow full implementation of required summer fish spill.

The required summer fish spill for these dams can be found in our
1994-98 Federal Columbia River Power System Biological Opinion
which we issued to the Corps of Engineers (COE), Bonneville Power
Administration (BPA) and Bureau of Reclamation on March 16, 1994,
as a result of Endangered Species Act, Section 7 consultation on
hydropower system operation. Briefly, the Biological Opinion
{(and by reference, the COE’s Fish Passage Plan) states that spill
will occur at four dams at the fellowing rates: Ice Harbor - 25
kefs for 24 hours, John Day - 20% of the project flow for 10
hours, The Dalles - 5% of the project flow for 24 hours, and
Bonneville - 42% of the project flow for 24 hours. In practice,
The Dalles Dam spill would be concentrated to 15% of the project
flow for 8 hours to improve fish passage effectiveness. This
spill scenario was to begin directly after spring operations
ended and extend through July 31 at Ice Harbor Dam, August 22 at
The Dalles and John Day Dams and August 23 at Bonneville Dam.
With the exception of spill at Bonneville Dam and the duration of
spill at Ice Harbor Dam, these spill levels are specified in a
1989 Fish Spill Memorandum of Agreement (MOA) among BPA and all
the Columbia Basin Fish and Wildlife Authority agencies and
tribes (see enclosed spill table). While the COE was not a
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signatory, they have agreed to implement the MOA on a year to
year basis. These spill levels have been provided under that MOA
every year since 1989.

According to COE Reservoir Control Center predictions, these
spill levels will result in exceedance of the 110% total
dissolved gas water quality criterion in the tailraces of Ice
Harbor, John Day and Bonneville Dams. Gas levels in the
tailraces of these three dams are expected to be approximately
122, 116 and 111 percent, respectively. These gas levels are
similar to or lower than the spring special operations spill and
in some cases of shorter duration.

These spill levels were developed and included in the Biological
Opinion to reduce juvenile salmon mortality as a result of
hydrosystem operation and ultimately avoid jeopardizing the
continued existence of Snake River fall chinoock. As you already
know from our discussions regarding spring spill, controlled
spill is an important method of passing fish through
hydroelectric dams with relatively low mortality. This passage
route is even more important for summer migrants since these fish
do not guide through turbine bypass systems nearly as well as
spring migrants. In addition, we are continuing to monitor
salmonid and non-salmonid condition for exterior signs of gas
bubble disease at most of the locations and TDG levels at all the
locations mentioned in our revised spring spill monitoring and
management program plan.

In a June 3, 1994, letter to the National Marine Fisheries
Service, the Oregon Department of Environmental Quality (DEQ)
indicated that the 110% criterion could be interpreted as
applying to an average TDG level with a permissible instantaneous
upper limit of 115%. This is not, however, how the COE is
interpreting the criterion at this time. The COE is currently
limiting spill at all projects to that which causes less than
110% TDG at any point in the river. This level is substantially
less than what our Biological Opinion calls for and is, in
effect, the lowest level of protection provided to summer
migrants in the last five years. We request that you ask the COE
to follow the water quality criteria rationale presented in DEQ’s
June letter as soon as possible to allow immediate spill levels
at or near the Bioclogical Opinion levels.

To allow full implementation of the Biological Opinion spill
levels, we reguest a temporary rule to allow maximum average TDG
levels of 115% with an allowable instantaneous TDG of 120%. We
are currently putting together the information supporting this
reguest (as requested in Mr. Robert Baumgartner’s June 29, 1994,
letter) and we will be sending you this information as soon as
possible.



Thank you for your cooperation and help in dealing with this
difficult situation. Please contact Gary Fredricks at 503/230-
5454 if you have questions or wish to discuss this request.

cc:

J. Gary ith

Acting Regional Director

Jim Athearn, US Arnmy Corps of Engineers

Ron Boyce, Oregon Dept. of Fish & Wildlife

Jim Nielson, Washington Dept. of Fish & Wildlife
Michele DeHart, Fish Passage Center

Michael Huston, Oregon Dept. of Justice

Ann Squier, Oregon Governor’s Office

David Peeler, Washington Dept. of Ecoclogy

Steven Saunders, Washington Dept. of Ecology



Monitoring Plan Overview:

Smolt Monitoring: (100 or more fish/species)

Rock Island 3/week

Granite 3/week

Collector Dams eFish are collected over 24 hours .
Lower Granite eSampled each morning

Little Goose sAn additiocnal 100 Hatchery steelhead
Lower Monument and chinook (2 @ 50 each), No holding as
McNary egress

sSampled Daily
Other Dams
John Day Collected daily,
~ Bonneville Several times daily

Internal Observations 30 Hatchery steelhead at:

Little Goose . «30 hatchery Steelhead

Lower Monumenta shAlternate Days :
McNary ' eInternal and External Signs

John Day

Bonneville -

In Situ Juvenile Salmonids and Resident Fish

Ice Barbor (Chinock @ Resident) 4 Days
Bonneville (Chinook @ Resident) eDeep control,
Priest Rapids (Resident) volitien test

Adult monitoring:

Bonneville: Adults entering the North Shore trap, anesthetized and
examined visually, expect tc observe 3.1-4.2% of adults (30-30
fish), 6 days per week, for 6 to 8 hours/day.

Ice Harbor Adults captured by trap, evaluatiocns by gross observation
through a window in the trap, individual £fish may be
anesthetized for closure observation, for a maximum of 24
fish or 10% of adults, 5 days per week.

L. Granite Adults trapped and anesthetized and visually examined. Trap
is operated for 8 hours/day, 7 days a week, and captures about
10% of the fish passing the dam.

Action Levels:

The volume of spilled water will be reduced at upriver dams when external signs
of GBD exceed the following action levels: 5% in juvenile salmonids and/or 2% in
adult salmonids in any location.. If at any time GBD is detected through internal
examination exceeds the above action levels at two consecutive projects in any
daily sampling period, or any unusual or unexpected events occur which would
negatively impact survival of migrant salmonids, spill levels at upstream
projects will be decreased to aveid detrimental impacts to fish.

Additional (Ad Hoc):

Little Goose Electro-fishing: Samples of Northern squawfish will be observed for
GBD
John Day Reservoir Beach Seining: Resident fish sampled will be observed for GBD
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Memo To: File
May 28, 1994
Page 3

Excepted from meeting notes:

TDG measures:

The COE observed that it was taking more effort to enter data from the loggers
into CHROMS than originally believed. The COE was also having difficulty with
operation and installation of some recently obtained recorders. The
monitoring locations for reference to the TDG measures are described

The TDG measures that would be most Location method Closest Closest
meaningful would integrate the change Continuous telemetry
in TGP with the duration and depth of
exposure for fish. Such measures McNary Logger - 4-Bay
would likely be different for various Geal
species and life stages of aquatic John Day Fab 4-Bay 4-Bay
life. 1In any event such information

X -l The Dalles Grab 4.B 4-B
on TGP concentratjons; and residence i d e
time and.depth Yarlatlon for fish is Bonneville Grab Warrendale Warrendale
not readily available. / Scamania / Scamania

The fisheries agencies observed that {
juvenile and adult salmonids and
resident fish do not spend any significant time in the tailraces, and exposure
time to higher TDG prior to mixing with the rest of the Columbia river water
is therefore limited. The analogy between the tailraces and mixing zones was
drawn. In applying mixing zones resource protection agencies recognize that a
zone of immediate mixing can occur without significant harm to the aquatic
resources as long as acute conditions are not encountered throughout the
mixing zone, and that chronic conditions occur ocutside of the mixing zone.

The mixing zone allows for substantial, although not complete mixing to occur.
Most of the work done relating to TDG and GBD focuses on chronic, or several
day exposure levels. The NMFS informs us that their experts find that only
average, and not maximum, criteria values are appropriate for TDG.

Bubbles occurring within the tailrace may result in lower TGP than measured
further downstream (Brian D‘Aoust, Common Sensing). The single best readily
available information exists downstream of the tailraces. The data below the
tailraces usually exists as grab samples. Continuous, or hourly, data would
be preferable since temporal statistics could be calculated. The grab sample
data should be compared with the continuous data to ascertain these measures
provide measure of the 12-hour mean. The continuous data should provide an
indication of the degree of variation in TDG measures associated with the 12-
hour spilling schedule. If the temporal statistics indicate that the grab
samples do not reasonable approximate the 12-hour mean then more freguent
monitoring, or alternative locations should be selected.



External Observations:

Meostly zero

Exceptions:

Bonneville
5/17 1% Hatchery Steelhead
5717 4% Wild Steelhead
5/18 lz Wild Steelhead
5/19 5.6% Wild Steelhead
5/20 1.1% Hatchery Steelhead
5/20 3.3% Wild Steelhead
5/26 2.7% Wild Sockeye
5/27 1.9% Wild Steelhead
5/28 0.9% Wild Steelhead

McNary

5/22 2% Hatchery Chinook
5/24 1.2% Hatchery Steelhead
5/26 0.5% Hatchery Steelhead
5/28 2.2% Hatchery Steelhead
5/30 1.4% Hatchery Steelhead

Ice harbor
5/16 21.4% Non Salmonids

5/17 4.3% Non Salmonids
5/18 4.1% Non Salmonids
5/23 1.3% Non Salmonids
5/24 3.8% Non Salmonids
5/25 0.9% Non Salmonids
Priest Rapids
5/26 1.3% Non Salmonids
5/31 1.3% Non Salmonids
Umatilla

5/22 11.1% Adult Chinook (1/9)

L Monumental
5/23 1.2% Batchery Steelhead



Summary Internal Observations (FPC)
Swim Lateral Kidney Gill Filaments
Bladder Line
Lewiston
5/26
L. Granite
5/26 (15) 2 2
Little Goose
5/26 (30) 3 6 <20 4 20-50
5128 (30) 6 (4-50)
5/30 (30y I 7 <i0 1 <725 | < 50 1> 50
L. Moaumental
527 30y ._4 H 2 3 <=2 2@3 1@ 10
5729 (30) 5 1 3 <=4 I@s 358 1@10
McNary
5127
5/29 () 1
531 (D
Bonneville
5/24 (30) 7 28 2 3 several 1 many in 8
filaments

5126 (30 1 24 2 20, mostly 180% of

small filaments | side
5/28 (15) 3 12 1 12 Most < 3
5129 (i5) 14 6 3-8
5/30 30y 3 30 25 Small

Number

No assessment has been provided that would indicate the
reported observation of GBD are assoclated with increased
mortality of juvenile salmonids.



Net Pen Studies, Columbia River, Selected Locations, (NMFS)

Test (Volition) ' control (Depth)
Location N GBD Morts N GED Morts Date
Bonneville | 60 12 (20%) 0 20 0 0 9-13
‘30 {0 0 20 | O o' 16-20

1) 2 fish were unaccounted for
for the period 9/13 the test cage showed indications of GBD

Location N GBD Morts N GBD Morts bate
Ice Harbor | 62 17 (27%) 4 {6.6%) 10 2 (20%) 1l (5%) 9-13
67 |1 (1.5%) 2 (2.9%)° | 12 0 0 16-20

2) 39 fish were unaccounted for; either escaped or undocumented
mortality

Differences in test and control numbers unfortunate.

Differences between obgervation of GBD and mortality on 2/13 may not
be significant (chi-sguared 0.37, 0.34)

Assumptions on the applicability of depth compensation as a controel,
and autopsies for cause of death would provide useful information.

Resident Fish:

Data for regident fish cage bio~assays has not been provided. Mr. Earl Dawley
(NMFS) provided gqualitative data on his experiments, significant sines of GED
were observed in resident fish caged below Ice Harbor for the period 5/23-27,
Fewer cobservations were recorded for resident fish in net pens below Beonneville.
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CoREY, BYLER, Rew, LORENZEN & HOJEM
ATTORNEYS AT L.AW

ALEY 8, BYLER 23249, B DORION AVE.

g¢23§x¢§ gbfaez": B &, 80X 218 TELERPHONE
HENAY ., LBRENTEN RENDLETON.QREGON 27801 (BOB) 276-3331
COUGLAS E, HOJEM TELEGQPIRR
PATRIGIA BULLIVAN 1393} 876-1128

DAVIG W BLANG
TIMOTWY B GROURKE
STEVEMN N. THOMAR

GESAGE M. SOREY FAX COVER LETTER
OF ERUNSEL
May 31, 1994

Please deliver this transmisgsion to:

NAME COMBANY FAX_NUMEER
Eill WeBBing‘Er v w w % &4 @& @& & 4 1 & 3 W w w (503) 464"2299

This trangmission is from Henry C. Lorenzen
Number of pages (including cover page): 3
Client No.: N/C

This transmission is beaing sent on a Ricoh 3200L fax machine.
If you do not receive all of tha pages, or if you have other
problems receiving this transmission, please call Tammy at (503)
276-3331.

Dear Bill: Enclosed is an interesting article relating to the spills and resultant
gas bubble disease. Please call me this afternoon if your schedule
allows.

Henry

The information contained in this facsimile transmission
is confidential and intended only for the use of the
individual or entity to whom it is addressed. It may
contain information protected by the attorney-client
privilega. If the reader of this message is not the
intended recipient, you are notified that any
examination, review, disclosure, copying, distribution,
or the taking of any action in reliance on the contents
of thig communication is strictly prohibited, If you
have received this facsimile Cransmission in exyor,
please notify us by collect telephone call to (503) 276-
32331, and return the original facsimile to us at the
address above via the U.,S. Pestal Service.
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customers’ billg, but what really happens is the partici- Snohomish is considering a steady effort to gather

pant's bill goes down and the nonparticipaat’s bill goes batween § aMW and 10 aMW a year of demand side

ap, Explaining that a rate increase is necessary “because savings, We estimate that this level of effort should have

the utility paid to weatherize your neighbor's home" small rate impacts, if any, and allow us to continue to

doesn't sell in Peoria, Mukilteo, or Oso. These rate im- renp a steady harvest of conservation, We believe we

pucts can ang must be managed, can balance a steady cuaservation effort with the associ-
ated rate impaocts and meet the peads of our customers.

Environment

™1 Fish retired BPA fish biologist Jerry Bouck, a hubble disease
J). expert, said the data he has seen suggests that 100 per-
171 Lesys Gas, Mare Spill as Fish cent of juveniles bave the disease to some exient by the

% Head Downstreanm; FPC Book time they reach Bonneville Dam acd that adults aze even

more susceptible than juveniles to the malady.

Although the official Fish Passage Center reports
displayed an array of zeros, sources looking at raw data
noted that some menitoring was showing relatively high
indications in steclhead samples of nitrogen, pacticularly

Cooking? = from (11
As pressuved mounted in the region to assure
that the controversial spill program was not
turning into a fish kill, NMFS at week's end

raportedly ordered a rollback of five parcent in dis- . .

galved aitrogen levels at The Dalles and Bonneville at Bé?:ruﬁnna?' Steeé:pa: ;’:‘g::fv“;“d for tasting

Damg. The actual order 16 s Corps from NMES could P CInoDL 85 & CTHacY ation Mmeasure.

fiot be confirmed st press time, nor could it be learned g; a s;gma’l? of wn?ig:t' Eﬁﬂﬁd EBEIM%V {1;7 mﬁl
‘ , r ny 23, 48 perce wed gac bubbles in the

gz‘ét,i?:?: gﬁe‘:&: d be cut in order to achiove the re- lateral line, ?'17 ﬁ%ewant in 'It"?xe internal lateral line and 29

. ’ percent in gill filaments. There were internal symptoass

But FERC ordaced Grant PUD lato last week to start in 19 pereent of the Bonneville Dam fish.

spilling water over Priest's Rapids and Wapapum Dams

&8 "tamporary rough-and-ready measures”® to benefit 1$ the Fish Passage Center cooking the books on

fish. PUD power manager Don Long figures the cost at the gas bubble danger? Having the FPC mouitoring the
$200,000 per day. Grant PUD biologists are concarped spill program impresses many fish war veterans as a
about fish health effects of the order. "We are monitor- risky decision. The agenoy, a creation of the power
- ing nitrogen levels near our dams and will be discussing council's F&W program, has 11 employees, costs
this concern with the Washington Dept. of Ecology,” $800,000 5 year and is, sources agrez, accountable to no
Loy said. one, Anecdotes abound illustrating the FPC's almost
Monitors hastily trained to check for sigas of gas legendary son-cooperation, including once deaying a
bubble disease in the waks of the NMFS decision to spill request from the Corps for data because the Corps did
more water over the last eight dams in the Snake and not mezt the PFC's "nezed to know" policy, and on aa-
Colurabia Rivers and push more chinook downstream other occasion denying the NMFS recovery feam infor-
coutinued to funnel data into the Fish Passage Center mation becauss “it would only confuse them. "
Inst week, NMFS said that some dissected steelhioad  Sources algo objected to baving the Fish Passage
showed signs of gas bubbles in their organs, which Ceater involved in spill mopitoring becanse its manager,
Domns Dann, NMFS special assistant to the vegional di- Michele DeHart, has been an outspoken advocate of
rector, said NMFS was taking as an “sarly waming sign spill as the best means of passing downstream migrants
of gas bubble disease.” through the dams. Primary sources ou why the FPC was
Darm soid earliar last week that NMES had decided giving spill a clean bill of heaith could not be reached,
ty confinue the spill because the gae bubble disease trig- but rqliable secundary_sources said that a US Fish and
ger to shut off the programe.5 percent in juveniles and Wildlife fish pathologist had decided that the symproms
2 peroent in returning adults—had not been veached. But were nothing te werry about,
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Jerry Bouck disagreed. Most fish puthologiats, Bouck

snid, are studying bacteriological disorders in fish, not

s bubble disease, "Anyons who knows anything about

sh physiology would never make a statement that gas
Lubbles in the blood are no problem,” ke twid Clearing
Up. He crivcized the NMFS/FPC decision to limit
monitoring to external signs. He gaid even juveniles with
oo external signs of the disease can, If they are infected,
exhibit behavioral changes that leasen thelr chances of
survival on their way downstream.

Bouck is reportedly one of the scientists that NMFS
is asking for a second opinion on the levels of nitrogen
being detected in monitoring efforts at Snake and Co~
lumbia dams. There was no official confirmation of who
would serve on that team of scientists or what they
would be asked to decide—if anything.

Qther sources in Portland Iate In the week sald there
may be legal aud even criminal reperoussions from the
spill program, considering the high risks that the upshot
of the action will be killing of listed fish—a crime under
provisions of the Endangered Species Act. There has
been no official indication of such action, however.

On the added Hows front, as of early last week
there had besn no decision made by NMFS to requast
additional water for flows later this year, Darm said.
She said she did not expect NMF$ to make a flow deci-
gion by the end of last week,

Reports ¢irenlated early last week that one side effect
of the NMFS splll program would be 10 degrade the
Skalgki-Willisms research project designed to selate
flows aod survival in between dams. Darm aad other
sources Indicate that the effect of the spill was minor on
the yesearch and that the projest researchers were satig-
fied that confidence intervals, while increased, weys still
agoeptable.

Senator Mark Hatfield, meantime, followed wp on his
letter with Mountana Senator Max Baucus and House
Speaker Tom Foley to President Clinton denouncing

+ $pill aud wanting the US Treasury to pay for the cosis

by writing a newspaper column, Appearing in several
papers in the region, the Oregon senator’'s op-ed piece
(veprinted in THE CLIPS) denounced spill and tefer-
enved Judge Maleoln Marsh's ruling on the 1993 bio-
logical opinion as “the final indication that the
[Endangered Species] Act cagnot work as currently
written. "

" "Washington Senator Slade Gorton also protested the

spill action in a letter to Commerce Secretary Ron
Brown denouncing the science and cost of the spill and
reminding the secretary that the Environmental Protes-
tion Agency's “Quality Criteria for Water” "cleayly
states that the gas samuration levels contemplated in the
NMFS$ spill order poss a significant danger to both aduit

-and juvenils salwon and steelhead.”

" Fish News in Brief: Michael Spear, former US Fish
& Wildlife Service assistant director for ectlogical
services, has become the new Northwest regional divec-
tor of the service, He succesds Marvio Plenest, who re-
tires July 3. Sourcas say Speak i an adwocate of having
Fish & Wildlife take over salmoy protection responsi-
bilities from NMFS.

NMFS has accepted an ESA petition filed by the
Qregou Natural Resources Council and other environ-
mental groups seeking protection for 178 stocks of
stealhead in the Pacific Northwest, A statement from the
enviroamental group said that the main problem associ-
ated with steethead decline was Labitat degradation.
NMFS has until February 14, 1995 to decide on listng
some or all of the petitionsd stocks [Cyrus Neé].

[ supply & Demand

181 Contested Case Delays Add to Costs
of PGE Coyote Springs Project m from o)
Delays caysed by the continting contasted case hear-

ing over PGE's 496 MW Coyote Springs project are
Illgtti;ng millions of dollars to its cost, according to the

Orzgon Energy Facility Siting Council staff issued a
proposed order for a final site cartificate for Coyote
Springs in January. A request for a coatested case hear-
ing was filed by the Don't Waste Oregon Committee,
the Utility Reform Project and Collesn O*Neil,

An attempt to begin the evidentiary phase of the
hiearing did not commence until May 16 and now will
not resume until June 30. QOnce tha hearings are com-
plete, any ravised proposed order prepared by hearing
officer Jeif Chicoine will still have to go before the
EFSC for final approval. Even then, a court appeal
could still be filed.

"We knew it would take several months, but we
bopad to have a site certificate by now," said FGE
spokesman Dave Heintzman. The extra cost being added
to the project will total between $5 million and
$10 miltion, he said. The hearings could ultimately de-
lay the fill 1995 on-line date, and there may be other
contract implications down the road, Heintzman sald,

The fact that FOE has not sited a major facility since
Boardman in the late 1970s complicates the situation, as
does the fact that many of EFSC's siting rules have besn
revised. One of those rules states that site certificates
should be issued within nine months of the dare the ap-
plication for the certificate is deemed compiets, Coy-
ora’s schedule i already past thar date, though this is
<due in part o amendments PGE added to the application.

tan Meek, attomey for the intervenors, said
the challenge focuses in part on a rule EFSC adopted

. ‘which had the effect of exempting Coyote and US Gen-

erating's Hermiston project from having to demonsirate

Gopyright @ 1994, Newsliala Corporsiiog
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R. ERICK JOHNSON
Direct Dial (503) 499-4475

300 Pioneer Tower

888 S.W. Fifth Avenue
Portland, OR 97204-2089
(503) 228-6351

June 2, 1994

Mr. Fred Hansen, Director
Oregon Department of
Environmental Quality
811 S.W. Sixth Avenue
Portland, Oregon 97204

Fax (503) 295-0815
Cable Address Portlaw
Telex 5101010486 Bullivant

Re: Spill in the Lower Snake and Columbia Rivers

Dear Mr. Hansen:

Yesterday, we submitted materials for your

consideration in connection with the deliberations of the
Oregon Environmental Quality Commission and the Department of
Environmental Quality concerning the ongoing spill program in

the Lower Snake and Columbia Rivers.

Later yesterday, I received a copy of the Fish Passage
Center’s monitoring data for juvenile hatchery steelhead dated

May 31. A copy of that table is enclosed.

This table includes

data taken on May 28 and 29, after the Corps of Engineers reduced

spill by one-third from levels prevailing on May 26.

Not

surprisingly, these data show that the incidence of gas bubble
disease in juvenile hatchery steelhead sampled has not declined,
and may have increased. Tellingly, the data shows that an
average of 91% of the juveniles sampled at Bonneville for inter-
nal and external signs of GBD have shown one or more such signs

since this monitoring began.

While it can be debated whether such data is statisti-
cally significant, at a minimum it shows an appalling trend.

We also received late yesterday a copy of a letter
dated May 26 from Senator Hatfield to Governor Roberts. The
Senator’s letter, written after consultation with biologists
and responsible agency officials, outlines the grave concerns we
share. Assuning no mortality from GBD, the Senator points out
the putative net benefits of this spill will cost over $925,000
per fish. Taking into account the likelihood of mortality, the
fiscal and biological absurdity of this exercise is starkly

apparent.

PORTLAND SACRAMENTO «SEATTLE -

VANCOQUYVER
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Mr. Fred Hansen, Director
June 2, 1994
Page 2

We continue to encourage the DEQ and the EQC to act
consistent with their responsibilities to protect this state’s
clean water resources and to shut down this irresponsible spill
program by returning to a strict adherence to established state
water quality standards for total dissolved gas.

Very truly yours,

R. Erick Jo on
Attorney fo

Pacific Northwest
Generating Cooperative

Are e et i, &5

Gregory J. Miner

Attorney for

Public Power Council
Enclosures

cc (w/encl.): EQC Members
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WASHINGTON, OC 20510-3701

May 26, 1994

The Honorable Barbara Roberts
Governor of Oregcn

State Capitol

Salem, OR 97310-0370

- -
Dear Goveznor‘i‘hﬂéég -

Thank you for your letter outlining your support for .the
National Marine Fisheries Service’s decision to spill additiomal
water in the Columbia and Snake Rivers, While I appreciate baing
apprised of your position and affcrded the oppoxtunity to review
the information on which you relied for your decision, I remain
unconvinced that this decision was based on the very best
scientific information available.

I am in full agroement that we should spread the risk to tha
salmon to the greataest extent possible, but see little conclusive
evidence that the mew spill regime will accomplish that
objective. While there are various theories on the potential
positive aspects of spill on the juvenile salmon, I am not aware
that they are accepted broadly by the acientific community.

From discussions I have had with several biologists it
appears that we actually may be increasing the risk, especially
with regard to the returning adult salmon. In a conference call
in which I recently participated with Doug Hall, Assistant
Saecretary of Commerce, Gary Smith, Acting Regional Diraector of
NMMFS, and biologistse Dr. Michael Schiewe and Dr. Donald Bevan, it
was generally acknowledged that the adult salmon are more
susceptible to gas bubble disease, and may have greater
difficulty locating the fish ladders because of the additional
spill. And unlike the juveniles whoae theorized bemnefits from
splll may outweigh the mortality resulting from gas bubble
trauma, adult mortality from increased gas levels will likely not
be. offset by other spill-related benefits.

I am concerned about the growing impression that we have not
attempted to spread the risk over the years, and have relied
totally on the transportation system toc move the juveniles down
the rivers. Mundy, et al., in thair transportation study, may be
correct in asserting that "...transportation alone, as presently
conceivad and implemented, is unlikely to halt or prevent the
continued decline and extirpation of listed species....”. We
have not, however, relied solely on tramnsportation over the
years. We have depended on both transportation and spill, and

PRINTED ONK RECYCLED FAPER @’ D
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The Honorable Barbara Robarts
May 26, 1994 :
Page two

the states and tribes have participated in these declsions.

" When the states and tribes joined in the call for increased
transportation in low water years, I can only assume that one
objective then was to spread tha risk. It may be appropriate to
increase the percentage of fish that are spilled, but we are
cbligated to ensure that such a decision will result in more
returning sailmon, not less. If our primary concern is to recover
the salmon, the emphasis should not only be placed on risk
spreading, but also on survivability of both juveniles and
adults. Dr. Mundy and his colleagues ars also correct in saying
that, "Before a ’spreading the risks’ policy can be implemented,
the risks need to be known.". The evidence that I have saen
suggests that the riskes were not fully understocd before the
8plll decision was made.

My most serious concern regarding the decision to spill is
that it was made hastily with little consultation with Members of
Congress and the public, without the invelvement of the Snake
River Salmon Recovery Team, and with little thought of proper
design and monitoring. In its present form, this activity will
probably not maximize our knowledge of,using spill as a recovery
tool. 1In addition, I believe the regime is now lincorrectly
characterized as an "experiment.” It is difficult to believe
that any true experiment would require all eight reservoirs as a

. model to test a hypothesis. The unfortunate result of this
action is to subject all species in the river to the stress which
will inevitably occur, as we know from well-documented reseaxrch
conducted nearly two decades ago. While there may be sufficient
avidence to indicate that juvenile salmon can detect and avoid
high levels of gas, can the same be gaid for the mollusks,
crustaceans, and the other species in the top two meters of the
water? Probably not.

In the paper sent to me by your office as justification for
the spill, it was stated that the action would be "... evaluated
in the long term as part of an adaptive management approach, used
to assist in improving juvenile survival with respect to
recovery." While this objective certainly is desirable, it may
not be possible without an adequate monitoring program that will
evaluate the results properly. I find it unconscionable that the
final monitoring plan for the spill regime was not in place until
May 20th, ten days after the first spill was ordered. In effect,
little valuable monitoring was done during these first days of
the spill regime, and is an indication of the lack of forethought
and planning that went into the decision.
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Another major concern to me is the prospect of the spill
being extended on the basis of inadequate analysis of
information. If the deciszion ig made by NMPS to extend the spill
regime beyond June 20th, I hope you will join me in insisting
that a complete review of data which is gathered be conducted,
that a scientifically defensible monitoring plan be in placs
priocr to the beginning of the juvenile fall chinock migration,
and that the experiment be designed to maximize our understanding
of the efficacy of this and future epill decisions.

Finally, I believe a discussion of the coat of the spill
regime, espacially as it relates directly to increased
survivability, is appropriate. While the Endangered Species Act
limits the daegree to which cegts can be considered in recovery
actions, policy makers cannot afford to lose their concepts of
fiscal responsibility. In this particular case, I am diemayead at
the minimal increase, if there is any increase at all, in
survivabili{ty that may result from this decision, even under the
best of circumstances, and the amount of money the public is
being asked to pay for these benefits.

According to NMFS, the estimated increase in Jjuvenile
survivability is 5.3 percent. This Iincrease in survival applies
only to the pexcentage of fish that remain in the river and are
not transported. According to NHMFS data, the percentage of fish
transported during the spill is 83 percent, while 17 percent of
juvenile spring chinook will remain in the river and be spilled
over the dams, go through the f£ish bypass systems, or pass
thrxough the turbines. It is this 17 percent of the juveniles
that the 5.3 percent increase in survivability is applied. This
translates into a spill ragime that has an overall estimated
increase in survivability of 0.9 percent. The spill regime began
at midnight on May 1llth. NMFS estimates that more than 50
percent of the spring chincck run had passed Lower Granite Dan
before the spill bagan. Therefors, the 0.5 percent increase in
survivability applies only to the remaining 50 percent of the run
remaining in the river.

NMFS further estimates that the number of threatened wild
spring chinook in this year‘'s run to be approximately 600,000
fish. Applying the 0.9 percent to half of the 600,000 juveniles,
or 300,000 fish, the number of addi{tional juvsniles surviving te
the ocean is apprcximately 2,700 fish. Although in recent years
less than one percent of the fish have returned as adults to the
Columbia River, for the purposes of this letter let us assume
that one percent, or about 27 fish, actually will return as
adults. MNMFS and the other Fedaral agencies aestimate the total
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cost of the spill regime to be at least $25 million. Thia :
translatas into a total estimated cost of at least $925,926.00
per returning adult salmon. If you also assume that some of the
fish will die from gas bubble trauma, and that the costs will
increasa beyond $25 million, the cost per fish rises even higher.
It can be arqued that the cost par fish of the spill regime would
be lower if the runs had not baen allowed to sink to such
precariously low numbers in the first place, but tha fact remains
that, under the present conditiong, the costs are considerable.

I can recall few other decisions in the natural resource
arena, or any other arena, where s decision having such a
minuscule ccat-benefit ratic was implemented with so littlae
planning and consultation. At the very least, I would have
expected an analysis of other options which may have resulted in
comparable increases in fish survival. T would imagine that we
could convince Canadian fishers to sell their rights to catch 27
wild chinook salmon for a lot less than $925,926.00 per fish.

I remain open to receiving additiocnal information which
further justifies this decision, and look forward to working with
you in the coming weeks to ensure that future actions will be
better planned, desaigned, iwplemented, and more cost-affective.

With warm regards.

\ cifncerely,
(! f e T
/m’_ Mark O. Hatfield
’ _ United States Senator

HMOH:mw
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503) 228-6351

WILLIAM A. MASTERS
Admitted in Oregon and Washington
Direct Dial (603) 499-4606

June 13, 1994
HAND DELIVERED

Mr. Fred Hansen, Director

Oregon Department of Environmental Quality
811 SW Sixth Avenue

Portland, OR 97204

Re: Spill in the Lower Snake and Columbia Rivers
Dear Fred:

The DEQ’s current temporary exemption from Oregon’s
water gquality standards on dissolved gases, instituted to
accomnmodate NMFS’ adventurous spill program, will expire June 20,
1994. We understand that although no meeting or hearing before
the Environmental Quality Commission is presently scheduled to
consider proposals or testimony to extend this exemption, such a
meeting or hearing could be scheduled on short notice. Should
such a meeting or hearing be scheduled, we would appreciate
receiving notice by telephone as soon as possible. We have out-
of-state expert witnesses with whom we would need to make
arrangements to fly to Portland in order to testify at such a
hearing. Your cooperation is greatly appreciated.

Very truly yours,

I3 Nw‘
Bill Masters

Hi\GEL\WAM\PNGC\HANSEN.LTR Staté of Oregont

DEPARTMENT OF ENVIRONMENTAL QUA!.I

@@EWE

JUN 131494

OFFICE OF THE DIRECTOR

PORTLAND +SACRAMENTO - SEATTLE - VANCOUVER '
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- Columbia River Alliance For Fish, Commerce and Communities

FOR IMMEDIATE RELEASE
May 26, 1994

For more information contact:
Bruce Lovelin: (503) 238-1540

"GAS BUBBLE DISEASE" IN SALMON DETECTED
Spill experiment should be stopped immediately, group says

"Gas bubble disease," the fatal syndrome that affects fish the way the bends hurts deep
sea divers, has been found in high numbers of salmon spilled over the dams of the Columbia
and Snake rivers.

Nearly 50 percent of juvenile steelhead examined below Bonneville Dam are showing
visible external signs of the disease, an indication that the disease has reached fatal levels.
Eighty-seven percent of the sampled fish are showing internal signs of the disease, meaning
many more than previously thought are being harmed by high nitrogen levels in the spilling
water. Juvenile steelhead are being collected and sampled, but all fish, including salmon and
resident fish, will suffer equally from the disease.

"Two weeks ago we wrote to the U.S. Army Corps of Engineers and the National
Marine Fisheries Service to request an immediate halt to the emergency spill program, but the
spill continued," said Bruce Lovelin, executive director of the Columbia River Alliance for
Fish, Commerce and Communities. "And the fisheries service assured us that dissolved gas
levels can be controlled. But despite a monitoring program, gas bubble disease is showing up
in most of the fish that are collected at Bonneville Dam. But this means that most of the fish
that aren't being examined have it too."

The Columbia River Alliance is a coalition of agricultural, navigation, labor,
community, manufacturing and electric utility groups throughout Oregon, Washington, Idaho
and Montana.

In a letter sent Thursday to the corps of engineers and the federal fisheries service, the
alliance again asked the federal agencies to halt the spill. "We again question the logic in
continuing a spill program which could harm the very fish that we are trying to aid," the letter
read. "Now, unfortunately, our fears are backed by empirical data. Please stop this spill
experiment today.”

-30-

B25 NE Multnomah, Suite 855 « Portland, Oregon 97232 ¢ (503) 238-1540 « Fax (503} 238-1554
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Columbia River Alliance For Fish, Commerce and Cormmunities
May 26, 1994
Gary Smith, Acting Regional Director Major General Ernest Harrell
National Marine Fisheries Service U.S. Army Corps of Engineers
7600 Sand Point Way, NE PO Box 2870
Bin C-15700, Bldg. 1 Portland OR 97208-2870
Seattle WA 98115

Dear Mr. Smith and Major General Harrell:

On May 11, 1994, the Columbia River Alliance requested a termination of the spill
program of the lower Columbia and Snake river dams. At the time of that request we
provided you with scientific information that noted the historical incidence of gas bubble
disease resulting from high dissolved gas saturation levels caused by spill in the Columbia and
Snake rivers.

Enclosed is a table distributed by the National Marine Fisheries Service examining
external and internal signs of gas bubble symptoms for juvenile steelhead collected at five
Snake and Columbia river dams. The table shows a high incidence of both internal and
external symptoms of gas bubble disease, For fish collected at Bonneville Dam on May 19,
all 30 fish sampled showed "lateral line internal" gas bubble symptoms. Twenty-two of the
30 fish sampled showed external signs, which as we are told, is an indicator of imminent
mortality. Gas bubble symptoms were also found in high percentages of sample size of
dissected juvenile steethead at John Day, Lower Monumental, and Little Goose dams.
Although monitoring has been clearly deficient during this spill experiment, the methods used
in this aspect of the smolt monitoring program are superior than others employed.

We again question the logic with continuing a spill program which could harm the
very fish that we are trying to aid. Now, unfortunately, our fears are backed by empirical
data. Please stop this spill experiment today.

Sincerely,

Roweed) SMLJ

Bruce J. Lovelin
Executive Director

Enclosure

cc:  Northwest Congressional Delegation
Oregon Department of Environmental Quality
Washington Department of Ecology

B25 NE Multnomah, Suite 855 * Portiand, Oregon 37232 « [503) 238-1540 + fax {503) 2381554
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Direct Service Industries, Inc.
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June 2, 1994 TOJUN L 1944
OF,
EE E T
Fred Hansen, Executive Henry Lorenzen HEIMRECTUR
Director Corey, Byler, Rew, Lorenzen
Oregon Department of & Jojem
Environmental Quality 222 S.E. Dorion
811 S.W. Sixth Avenue Pendleton, Oregon 97801
Portland, Oregon 97204
Carol A. Whipple
William W. Wessinger, Chair 21755 Hwy. 138 West
121 S.W. Salmon, Suite 1100 Elkton, Oregon 97436
Portland, Oregon 97204
Linda R. McMahan
Emery N. Castle, Vice Chair The Berry Botanic Garden
Oregon State University 11505 S.W. Summerville Avenue
307 Ballard Hall Portland, Oregon 97219

Corvallis, Oregon 97331

Re: Harmful Levels of Total Dissolved Gas Caused by
Spill in the Lower Snake and Columbia Rivers

Dear Sir/Madam:

We advocate a comprehensive approach to salmon
enhancement and recovery actions and continue to endorse
reasonable scientifically derived actions to restore salmon
populations. However, we do not believe that the current spill
program contributes to salmon recovery efforts and in fact is
deleterious to all fish and biota in the Columbia River.

This letter is written to inform you of recent
developments which show that the increased spill of water over
Columbia River dams is having a significant detrimental effect on
fish in the Columbkia and Snake Rivers, including endangered and
threatened Snake River salmon. On May 16, 1994, this Commission
amended OAR 340-41-155 to allow the Army Corps of Engineers to
operate the dams on the Columbia River in a manner which would
allow total dissolved gas ("TDG") concentration to increase up to
a maximum of 120 percent. The Commission was aware that such
levels could cause gas bubble disease ("GBD") in fish.
Accordingly, the Commission included in its rule a requlrement
that the federal agencies monitor for TDG concentrations and GBD.
If GBD increased, the rule provided that "the Director shall make
such alteration in the maximum allowable TDG, until a
satisfactory level is achieved."
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Recent developments show that the increased spill
program is killing fish. The data released from the limited
monitoring program shows that fish are suffering from GBD. A
June 1, 1994 memorandum from the Fish Passage Center shows that
between May 17 and May 31 significant numbers of juvenile
hatchery steelhead were experiencing gas bubble symptons.

(Tab 1). Indeed, since May 19, 1994, there have been several
occasions when 100% of the juvenile hatchery steelhead tested
revealed internal lateral line symptoms. The data shows that the
juvenile steelhead continue to experience GBD symptons
notwithstanding the decrease in spill since May 27, 1994,

Indeed, as recently as May 31, 1994, 100% of the juvenile
steelhead showed GBD symptoms.

In addition, on May 31, 1994 at the Washington
Department of Ecology meeting on spill monitoring, NMFS indicated
that significant data from its own ongoing research involving net
pen studies had not been evaluated. Dr. Earl Dawley of NMFS
stated at the Washington meeting that net pen studies reported
GBD mortality nine miles downstream from Ice Harbor. Redgardless
of its research nature, this Commission should request the net
pen study data -- which we believe would show that salmon are
dying in the river now because of Temporary Rule 340-41-155 =--
and independently evaluate the environmental impacts of this
spill regime.

The United States Fish & Wildlife Service memorandum
from the Lower Columbia River Fish Health Center also indicates
that gas bubble symptoms were appearing in fish at Lower
Monumental, Bonneville, and John Day dams. (Tab 2). In
particular, the sample at Bonneville of 15 fish produced 11 with
lateral line bubbles, two with bubbles in the gills, and one with
a bubble in the kidney.

These two reports are in striking contrast to a May 19,
1994 Fish Passage Center memorandum. (Tabk 3). The Fish Passage
Center reported that based on the data collected through the
smolt monitoring program, "all sites are reporting no symptoms of
GBD or minor incidents." We find such a report incongruent with
recent data and disturbing given the juvenile steelhead data and
USFWS memo.

We understand that based on NMFS’ May 27, 1994 letter,
NMFS has determined to reduce spill by one-third at six of the
eight mainstem dams. (Tab 4). Significantly, NMFS determined to
reduce spill by one-third even though it was not in possession of
all of the fish monitoring data when it decided to reduce spill.
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Monitoring data since then shows that further reduction is
necessary. From the May 31, 1994 juvenile hatchery steelhead
data, 1t is cbvious that the impacts of the spill program
continue. It is apparent that opposition to transportation of
salmon smolts has motivated entities to develop a program which
poses unacceptably high risks to all fish and other biocta in the
Columbia River.

We are also enclosing a May critique by Dr. James
Anderson of NMFS’ efforts to assess the net effects of the
emergency spill plan., (Tab 5). The Commission in its Statement
of Need for OAR 340-41-155 stated that the "purpose of these
spills is an emergency operation aimed at assisting the
outmigration of juvenile salmon." The Anderson critigue
demonstrates that the transportation analysis relied upon by NMFS
to institute the spill plan is significantly flawed, and thus
NMFS’ conclusion that the spill program will aid outmigration is
erroneous.

The only attempt by NMFS to assess the net effects of
the spill plan in any quantitative manner is through the state
fishery agency and tribal computer model FLUSH which purports to
represent the effects of passage through the dams on juveniles
migrating downstream. The particular versions of the model used
to assess the spill program have never been peer-reviewed.

Three versions of the FLUSH model were run to assess
the effects of the spill plan. Model 2 assumes only 42.5%
survival of transported fish (in fact, approximately 99% juvenile
salmon are released alive from the transpert barges). Even with
this pessimistic assumption, FLUSH Model 2 showed that, on
balance, the spill plan would decrease the survival of migrating
juvenile salmon.

Two additional versions of the FLUSH model assume even
lower transportation survivals, and in particular assume
{(contrary to the evidence) that transportation survival decreases
in low flow years. These assumptions are rationalized by
arbitrarily looking at a subset of the available data on
transportation. Model 3 assumes no benefit at all from
transportation in high flow years, and Model 4 assumes that
transportation is significantly harmful in high flow years.
Models 3 and 4, which show a small positive effect to the spill
program, are the sole gquantitative justification for that
program. The positive predictions of these two versions of the
FLUSH model arise from a misuse of the existing data on the
benefits of transportation, and from the fact that all versions
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of the FLUSH model make no meaningful attempt to take account of
the negative effects of gas supersaturation.

The FLUSH models also rely on data from the 1970’s to
determine the effect on juveniles which are not transported.
That data has been determined by NMFS and others to be
inapplicable to present passage conditions. By ignoring more
recent and applicable data, all versions of FLUSH assume that
survival in the river is much lower than is in fact the case.
Given Mr. Anderson’s critique, the Commission should reconsider
the basis for its finding that an emergency exists warranting
degradation of water quality to implement this spill plan.

Finally, the spill program continues to ignore effects
on the most important fish under the Endangered Species Act:
returning adults. Enclosed please find a letter from Dr. Wes
Ebel regarding NMFS’ Final Gas Bubble Disease Monitoring and
Management Plan dated May 20, 1994. (Tab 6). Dr. Ebel’s letter
shows that the monitoring plan for TDG submitted by NMFS on
May 20, 1994 will not protect adult salmon. The Commission may
recall that Dr. Ebel testified at the May 16, 1994 hearing. Dr.
Ebel worked for NMFS for 31 years and personally conducted much
of the research on gas supersaturation in the Columbia and Snake
Rivers.

NMFS has requested that monitoring of TDG occur in the
forebays of the dams. Dr. Ebel notes that, in contrast, the most
biologically relevant gas saturation levels are those in the
tailraces. Monitoring in the tailrace is necessary because adult
passage problems at the dams on the Columbia and Snake Rivers are
usually caused by delays in fish finding the fishway entrances,
and that during these periods of delay, adults are searching in
the tailraces of the dams on both the spillway and turbine sides
of the dam for fishway entrances. High concentrations of TDG in
the tailrace therefore threaten the survival of adults during
their upstream migration. Because NMFS’ proposal fails to
monitor in the tailrace and does not adequately address impacts
on adults, the Commission should reject NMFS’ proposed monitoring
program as uhacceptable.

We hope that the Commission appreciates that the spill
program has caused a significant deterioration of water quality
notwithstanding the Commission’s order that the federal agencies
operate the river in a manner to minimize total dissolved gas.

It is incumbent upon EQC to consider all environmental impacts
resulting from this spill program. The limited and insufficient
analysis of effects on salmon, and the failure to address effects
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on other biota, does not justify a deviation from the EPA
standard for TDG. We strongly suggest that the Commission review
its temporary rule and take steps to protect endangered salmon by
lowering TDG standards to safe levels -~ the 110% level set by
EPA to protect all fish in the rivers.

We encourage an open public process which allows
interested parties to be included in the decision making process.
We hope that the information included with this letter is helpful
to you when evaluating the water quality impacts of the spill
program. Please contact me if you any gquestions.

Very truly yours,

v:)awl;rT‘%Jbﬁffv

Nanci Tester
Environmental Manager,
Direct Service Industries, Inc.

Enclosure
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DATE;

TO:

FROM:

Tam prowdmg a detailed description of the GBT signs observed in the sacrificed hatchery stesthead
_"as agreed on the conference call last Thursday. The summary sheets will be distributed on Monday,
.- Wednesday and Pnday, with the complete updatc on Wednesday, I anticipate that these data will be
_ forwarded by NMES to the Operations Team for discussion at thejr Friday meeting. These are the most .
complete dara as of the writing of this memo. [ will be prepared to discuss any additional data that i 18

June 1, 1994

Internal Signs of GBT Discussion Group

m Filatdo

Data collected May 26 - June 1

‘received prior to the conference cail tomorrow morning.

Lewiston Trap
" 5/26 - A total of fifteen fish were examined. 0/15 with GB’I‘ s:gns

o

Lower Granite Dam .
5/26 - A total of fifteen fish were observed. 4/15 with GBT s:gns

2 fish with distended swim bladders,
7 fish with one bubble each obaewed in the iaiera} line.

Little Gooss Dam

5/26 -

5/28 -

5/30 -

No external or imternal lateral line. 11!30 with sieps of GBT. 10!30 with gill

Slament bubbles; 6 with less than 20 bubbles, 4 with 20-50 bubbles. 3 distended
swim ‘bladders.

No imternal or external lateral line bubblcs 6/30 with gﬂI filament bubbles (4
ta 50). No internal body cavity signs,

No internal or external lateral line bubbles. 10/30 with signs of GBT. Gill
filament bubbles; 7 less than 10, 1 less than 253, 1 less than 50 and 1 greater than
S0. 1 fish with bubble in kidney. ,

Lower Monumenral Dam

5/27 -

No observations of bubbies in the external observation of lateral line. 15/30

affected. 1/30 with internal lateral line signs, 6/30 with gill filament bubbles;
2 fish with one bubble, 1 with 2 bubbles, 2 with three bubbies, and | with ten
bubbles, 4 fish'observed with distended swim bladder and 2 with a few bubbles
on the Kidneys. i

FISH PASSAGE CENTER

2501 S, W, FIRST AVE. » SUITE 230 + PORTLAND, OR 97201-4752



5129 - Thzrty fish observed, no lateral line bubbles observed.
. bubbles in the gill filaments - 1 with one bubble, 1 with 3 bubbles, 1 with 4
bubbles, 3 with 5 bubbles, 1 with 6 bubbles, 1 with 7 bubblcs 1 with & bubbles

and 1 with 10 bubbles. 5/30 observed with distended swim bladder and

with bubbles on the kidney.

McNary Dam

5/27 - no signs observed
5/29 - one fish observed with a bubble in thﬂ kldney
5/31 - no mgns observed,

John Day Dam -

Bonneville Dam

5124-25 -

5/26-27 -

5/28-29 -

5/28-30 -

5730-31 ~

‘Atotal of 30 fish were sampled. 29/30 with GBT signs. 28/30 with a
small number of internal lateral line bubbles, 21/30 with bubbles in gill
filaments. All observations are of bubbles in one or two filaments. 3 out
of 21 were described as several small bubbles and 1 was described. as
many bubbles in 8 filaments. 7/30 with disiended swim bladders and 2
out of 30 with bubble in kidney.

A-total of thirty fish were sampled, 30/30 with GBT sxgns 24730 with

10/30 observed with

172

external lateral line bubbles, Most described as smaalf, 2 few described

as occluding 1 A lmmited area. 21/30 with bubbles iri-gill filaments.

Most are described as small and in the endS of one or a few filaments. ,'
. One fish described as having small bubbles in 80% of the filaments

observed on the slide. Another described as having many small bubbles
in many filaments observed. 7/30 with distended swim biadder, 1 with
distended swim bladder and bubbles in intestine. 2/30 with 2 small
bubbles in the kidney. '
A total of 15 fish examined. 12/15 with éxternal lateral Jine signs; most
with stmall sumbers, some with limited occlusion. 1 fish reported with

{1 and 1 with 30, All with internal Iateral line, 12/15 with gill filament.

Observation under microscope with 100X magnification. Most with 1,

2 or' 3 small bubbles, in up to 8 filaments. 3 fish with distended swim
bladder and 1 with 3 small babbles in the kidney.

A total of 13 fish examined. 8/15 with external lateral line, 14/15 with
internal lateral line, 1 with no signs at all. Magnification for internat
Iateral line bubbles ranged from 20-45x. 6/15 with giil filament bubbles;
3-8 bubbles in the gill filaments,

Thirty fish examined. 19/30 with bubbles in external lateral line, soms
oectuding in a limited area. 30/30 on internal fateral line (20x). 25/30

. with gill filament bubbles; small number of bubbles in a small number

443-94.mf

of filaments. 3/30 with 4 distended swim bladder and 1/30 with bubbles
in the intestine.



Fish Passage Ceanter-

- ; " . a S LYLIALAG ALAhAATL Y kAl eadld M ;
2 Lateral Line | Lateral Line Gill Ynternat Total I
Site Date # Sampled Bxternal Ioternal Filaments Symptoms, | ' Affected
Lirtle Goose Dam | 520 30 0 0 8 al - 10 |
' L] S22 30 0 0 1 2 12 §
| 54 30 0 0| 9 "o 5
5126 30 0 0 10 {. -3 '
| 528 30 0 .0 6 0
1 5730 30 -0 0 10 1
. item | 13 0 0 1 1
: e e -y
Lower Monumental Dam 5/19 30 o1l 9 A5 5
| si21 30 0 0 7 7
| 523 30 .o} 0 ; 2
| 5125 38 0 0. 7
H sny 30 0 1 p
lsme | sebo cod L Lef. s _
i s 30| 0 0 6|
McNary Dam | s/19 30 0 0 1
| 521 30 .0 0 0
] 5023 - 30 0] 0 0
| 525 30 0 .0 o
| 7 - 30 0 0 ot
HE:S 30 0 0. e
(1 s 30 0 /0 0
Joha Day Dam FELT 30 .0 /1 2
: | 821 30 ‘o, ) 2 "2
§ 53 " 30 2 A A 2 .7
1 sps 30 iz f 19 3"
| sn27 30 AR R T 2
| 529 30 [;] 9 }'," 24 0
i| 5 30 (2] | 14 2
Bonneville Dam s o) 1 2] i 10 3
5121 7 TN I | B 2
523 s 10 4
5/28 30 R O 28 7
5127 30 Pooaed 0 30
529 30 201 / 29
5731 3g wl! \ 0/
. T

Fomme-1, 1994

TOTAL P93



R1-57

UNITED STATES GOVERNMENT FISH AND WILDLIFE SERVICE
Memorandum
FAX TRANSMITTAL SHEET

Lower Columbia River Fish Health Center
MP 61.75R SR 14
Underwood, WA 98651
Phone: 509-493-3156
FAX: 509-493-2748
No. of Pages: _1__

TO : Assistant Regional Director - Fisheries and Federal Aid DATE: 5/18/94
Region 1, Portland Oregon

FROM : Project Leader, Lower Columbia River FHC
' Underwood, WA

SUBJECT: Gas Bubble Discase
An update from this moming:

Training has been given at all dams. 1 completed McNary on 5/12 (3 people), John Day (3
people) and Bonneville (2 people) on 5/13. Enc completed Little Goose on 5/16 (4 people)
and Lower Monumental on 5/17 (3 people}. Today I'm going back to John Day and
Bonneville to follow up.

One the 12th and 13th we did not see any gas bubbles in the fish, Eric reported that at Little
goose 1 fish of four had bubbies in the lateral line. At Lower Monumental, all four fish
examined had some minor signs: 2 in gills, 2 in lateral line, and 2 in kidney.

In talking with the Bonneville people today, their last sample of 15 fish produced 11 with
lateral line bubbles, 2 with bubbles in the gills, 1 with 2 bubble in the kidney. At John Day
they have found "minor” signs - gills 1n parucular. Nobody has seen any external signs at the
fish passage centers of the dams. But the John Day fish biologist says she talked to NMFS
rescarchers at The Dalles dam, who report external and internal signs. They are apparently
speaking directly with Earl Dawley about all this, so noone is sure if even the Fish Passage
Center has heard of this.

Gas levels measured have been around 116%, 113% and 114%, I haven't heard any.values of
over 120%.
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FISH PASSAGE CENTER
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MEMQBA&D_IM

DATE! May 19, 1994

TO: FPAC
Liatson Group ~
Ponne Datin and Qary SZH&.-ZS

FROM: 4&:&3 Dﬁ{m |

RI Gas Monltoring |

Efforts ars presently underway 1o coordinate wid complie al} of the dissolved gas ralated monitoring
information 1o be disseminated to interested parties. Theso eforis ate oi-foing and pot yet comploted.
Therefore, we as¢ distributing to you the Smolt Monhtoring Program part of the jas monltering initiative
and the avajlable dissolved gas informatlon from the COE, We hops that this provides you with some
understanding of the present data collected thuough the Smoli Maniloting Program. The dala represent
the presence of external symptoms and ug you oAn 846, el sites Aré reponing no symptoms of GBD or
minor incidence, .
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¥ajor Gerersl Zrnest J. Harrell
1.5, xrmy Corps of Enginsers
North Pacific Diviszon

F-0. Sow 2870

PTortland, Cragon ©73i0B

Dear Genare]l Harrell:

On Hay 2, 1924 the Nationgl Marine Figheries S=rvice requasted
the Corps to inplement 2 spill program to ilmprove survival of
listed Spakes River zalmon juveniles. The program was institutes
on May 11 and NYP$ ha= been closely mcniuarind the biological
impacts, To dite we have seen a very Low incidence {lass tham
one percent) of grose external signs of gas bukble disease in
smoles, ard po incidence in adults. Yigrosecepic bubblas hsve
beer chserved, however, in lateral l ne and internal
examinations.

 Am you, may be eware, nicroscopic examinations nave not been
conducted. in the past, so there is little information from which
to judge e severity of these synptows. 3As x precauvtion, we are
reguesting a reduction in splll levels at soxn projests until we
can coenvene a pEnel ovf scientists to rsview thaz informatisn ta
date and advize us on its interprataticn. Wa alsc hope to have
adaitionel inforaztion availaule at that tine on the incidence of
these typas of symptoms in smolis above Lower Granite Dam. Ye
hope %0 wonvene this parsl as garly as next wWesk.

This letter cendfirms the varbal reques{ nzde to Coalonel Boan
today Lo reduce =pill by cone third at all snaxe znd Columbia
river mainstem dame, excapt Ice Harbor and The Dalles, beglnn-ug
tonight. . Discussicns between cur staffs indicate thqt if =pill
is reduced by cng third at mainsten projects, 1T will reduce the
racent dissolved gas, levels sean in the rivers by approximatrely
Five percgntage points.

We appreclate your cooperation on this matter.

+ e e

Sincerely;

- Bree L

f4t32 Gary Smluh
L' Aacting Regional Director




Use of the FLUSH passage model in evaluating the
NMFS emergency spill program

prepared May 25, 1994

by James J. Anderson
School of Fisheries and Center of Quantitative Science
University of Washington

The recent spill program implemented by the National Marine Fisheries Service
(NMFS) as an emergency measure was, to a significant degree, based on model runs
from the States’ and Tribes’ mainstem passage model FL.USH. No other models were
used, nor was the FLUSH model, as used in the analysis, subjected to peer review. In
light of the cost and controversy of the emergency spill program NMFS’s exclusive use
of FLUSH was inappropriate and contrary to the adaptive management of the Columbia
River. What follows are comments concerning the problems in using FLUSH in this
context. They also add to my declaration regarding the direct effects of gas bubble

disease arising from the emergency spill.

To evaluate the effect of the NMFS spill program the FLUSH model was used
with three different rnddel assumptions on the efficacy of the transportation of juvenile
fish through the hydrosystem. With one set of assumptions (designated transport model
2) FLUSH indicated that the NMFS spill program would have a negative impact on
system survival. Under the other assumptions (designated models 3 and 4) the spill
would benefit fish (Table 1). NMFS did not evaluate the spill program with the
CRiSP1.4 model, which is the most developed mainstem passage model and is used by
Bonneville Power Administration and the Army Corps of Engineers. An analysis using
CRiSP1.4 indicated no benefit to the spill prcgraml. Because of the sigm'ﬁcaﬁce of
models in 3 and 4 in justifying the emergency spill it is important to understand their
development and the uncertainties in them.

1. CRiSP1.4 and FLUSH model 2 both predicted system survival wouid decrease
about 2% under the emergency spill program (See Table 1).




Table 1 System and transportation survivals from four model scenarios

Survivalin Spill | CRiSP* | FLUSH | FLUSH | FLUSH
plan model 2 | model3 | model 4
Total system MOU® | 50% 20.1% 9.4% 6.8%
passage NMFSS | 48% | 177% | 103% | 82%
Transportation 0% | 425% | 212% T 15.2%

a. Results irom CRi5P 1.4 using a transportation survival of sU%
b. Memorandum Of Understanding on spill prior to emergency spill plan
c. NMFS emergency spill plan implemented in May 1994

History

I first encountered the FLUSH transportation models at the Model Comparison
Workshops conducted in 1993 (Anonymous 1993). The purpose of the workshops was
to compare the theory, general responses and sensitivities of the life cycle and passage
models used by the various agencies in the Columbia River Region. The purpose was

not to evaluate the correctness of the models or how well the models fit observed data.

Transportation models 2, 3 and 4 (referred to under different names then) were
put forward by the States’ and Tribes’ modelers. Model 2 represented a middle of the
road scenario on the level of survival in transporting fish!. Models 3 and 4 represented
scenarios of worse case conditions or low transportation survival?. At no time were
models 3 and 4 considered best representations of transportation survival. The
transportation models next appeared in the analysis submitted by the States and Tribes
to the Salmon Recovery Team>. The document (CBFWA et al. 1993) contains a more
complete written description of the transportation models. The Recovery Team did not
specifically address these transportation models in developing their recovery plan.
Models 3 and 4 surfaced again as central assumptions in justifying the NMFS
emergency spill plan. In brief, the transport models were developed in a model

comparison framework as possible scenarios. Since then they have been applied to

1. Model 2 transportation survival was 42.5% in the comparison workshop report.

2. Transportation survivals were 21.2 and 15.2% respectively in modeis 3 and 4.

3. Model 2 transportation survival was changed to 66.4% in the report to the Recov-
ery Team.




management decisions. At no time in development or application have models 2, 3 and

4 been reviewed!.

The models

The FLUSH passage model contains three sub-models describing different
assumptions on juvenile fish survival in transportation. Transport model 2 represents
the standard mode! used for comparison purposes in the model Comparison Workshop.
In model 2 transport survival is a constant over all flows. Models 3 and 4 assume low
transport survival under average flows and further decrease survival with low flows.
Models 3 and 4 were described in the model comparison workshop proceedings

(Anonymous 1993) as follows:

Model 3 and 4 reduce the survival for water travel times less than
15.7 days to the -survival associated with a TBR from LGO of
1.0:1 and 0.4:1 in 1986 respectively, and use a linear model to
connect the survivals at 15.7 days to three times the observed
survival from LGO in 1977

Models 3 and 4 imply that transportation does not benefit fish. This is contrary to
the conclusions of the peer review of transportation by Mundy (1994). In that document
he states, “It is more probable than not that transportation acts to improve survivals of
certain kinds of salmon from the Snake River under certain combinations of dam

operations and river flow conditions.”

The three models are illustrated in Fig.1. The curve shapes were adjusted
according to data and assumptions specific to 1977 and 1986. Information from 1986
was used to fix the flat part of the curves in Fig. 1. In this year, the water travel time was
specified in FLUSH as 15.7 days. Conditions for the year 1977, corresponding to a
water travel time of 36.7 days, were used to specify the minimum transport survival. A
linear relationship between the maximum and minimum survivals was assumed for
both models 3 and 4. In effect, 3 and 4 are identical models except for the choice of

maximum survival. Details on how the three models were developed follows.

1. The model peer review panel, charged with the task of reviewing all regional life
cycle and passage models under the of coordination Oak Ridge Environmental
Laboratory, has not reviewed transport models 2, 3 and 4 (Barnthouse, personal
communication)
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Fig.1 Three transportation survival models used in FLUSH showing
relationships between survival and water particle travel time.

Generally speaking, transportation survival for any given year is estimated by the
formula

Stransport = TBR x Sriver ey

where transport survival for a specific year, Su-anspom is the product of the transport
benefit ratio (TBR) for the year times the in river survival (Syjye,) for the year. The level
of survival in model 2 was set with a more complete data set derived from studies of
spring chinook transported from Lower Granite Dam in 1986. Model 3 and 4 used
selected data from 1986 to define the flat section of the survival curves and assumptions
on the conditions in 1977 to define the minimum survival point. The validity of the
models rests entirely on the validity of using data from these years to represent survival

in the current ransportation system.

First consider the selection of TBR in the models. TBR is essentially the ratio of
returning test and control adults tagged as juveniles at Lower Granite Dam. The test fish

were placed in barges and transported to below Bonneville Dam, the lowest in the




hydrosystem. The control fish were trucked to and released below Little Goose Dam,
the dam immediately down river of Lower Granite. Since the adults were captured at
different locations in their return different TBRs could be generated depending on
which capture locations were selected. For model 2 only test and control fish captured
at Lower Granite Dam were used to calculate the 1986 TBR. This gave a TBR of 1.6 to
1. Model 3 used a subset of the fish captured above Lower Granite dam. The resuiting
TBR was 1 to 11. Model 4 used a further reduced subset of fish captured above Lower
Granite Dam. The TBR was 0.4 to 1. The actual numbers of fish used to define these
ratios were a small fraction (0.017%) of the fish tagged in the transportation study. As
a result the TBRs in Table 2 contain significant uncertainty. The numbers for model 3
and 4 in Table 2 are approximate because the exact selection of data used is not

available in any of the documents.

Table 2 Captures of test and control spring chinook from the 1986
transportation study. The numbers are used to estimate TBR ratios in
models 2, 3 and 4 (Anonymous 1992). A total of 90,000 fish were tagged.

Model Lc.ifg:tl;ii g;xigzgs Rgczri't;:ilcs TBR
2 at LGR 74 47 l6tol
3 above LGR 12 19 ~1tol
4 selected sites >9 > 15 ~04tol

For models 3 and 4 a second estimate of TBR was required to identify the slope
of the survival curve under low flow conditions. The States and Tribes choose 1977 as
the low flow year. No fish returned from either test or control groups that year so no
TBR is available. In spite of the extreme low flow conditions in 1977 and the
documented poor conditions of fish arriving at Lower Granite Dam (Steward 1994) an
intermediate TBR of 3 to 1 was chosen without clear justification. Using the maximum
observed TBR, which was 8.5 and occurred in 1978 under a flow of 89 kcfs,

transportation survival in low flows would be much higher than set in models 3 and 4.

1. The FLUSH modelers excluded the Rapid River hatchery collections, Had it been
included the TBR would be 1.1 to 1.




A weakness of the FLUSH transportation models is that they selectively used
transportation information from one year only, 1986. The eight transportation
experiments conducted at Lower Granite since 1975 gave TBRs between 0.6 to 8.5
(Fisher 1993). Including these additional data yields a different result. Fisher (1993)
analyzing all TBR data demonstrated a positive relationship between transportation
survival and flow. Models 3 and 4 assume a negative relationship. To demonstrate a
WwoOrse case scenario it is permissible to use selected data but for management purposes
a model should consider ail available data. Clearly models 3 and 4 were misused as the

sole justification of the emergency spill plan.

The second element required to calculate transport survival is in river survival

(Sriver) Here also, the choice of values yields a low transportation survival. FLUSH
uses a flow in river survival curve based on the Sims and Ossiander flow survival
relationship generated from data collected in the 1970°s and 1980’s. A revaluation of
this data set (Steward, 1994) indicated serious flaws in the analysis including;
misreporting of results, problems in experimental design, and unusual hydrosystem
operations in earlier years. Steward recommended that the Sims and Ossinder data not
be generalized to existing populations and passage conditions. FLUSH uses this
relationship at the exclusion of other, more recent results. The NMFS survival studies
in the Snake River in 1993 and turbine survival studies in the mid Columbia support the
contention that in river survival is higher than that estimated from the Sims and

Ossinder data.?

Finally, the use of two transportation models (3 and 4) obscures the issues and
falsely implies that additional evidence supports the low transport survival hypothesis.
In fact, models 3 and 4 are the same model using different numbers, both equally

supported or unsupported depending on ones point of view.

1. In calibrating CRiSP we are taking a more comprehensive approach that includes
a variety of data sets. Qur estimates of in river survival are higher than those
used in FLUSH (Anderson et al. 1993). It is our belief that calibrations of the
models for use in making management decisions should use all available data
sets, not a single data set.




The bottom line

The benefits to system survival from the NMFS emergency spill plan rest solely
on using the FLUSH passage model with transportation model 3 or 4. These models are
the same with different parameters. They were developed to explore worst case
scenarios of transportation in a Model Comparison Workshop and their use to evaluate
the emergency spill plan to the exclusions of other models and scenarios is
inappropriate. Models 3 and 4 are based in part on unsupported assumptions, selective
use of the data, and data from studies that should not be generalized to current passage

conditions.

In my opinion, NMFS’s conclusion that the emergency spill improves system
survival rests solely on questionable use of models and data. This action serves nobody

well in the long run.
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WESLEY J. EBEL, Ph.D. & Associates
Fish and Wildlife Consultants
107 NW 185th Street
Seattle, WA 98177
May 26, 1994

Michael Llewelyn
Department of Ecology
300 Desmond Drive
Olympia, WA 985047600

Dear Mr. Llewelyn:

I have reviewed the National Marine Fisheries Services
Final Gas Bubble Disease Monitoring and Management Plan dated May
20, 1994 and have the following comments.

In section 5.1, I note that NMFS has chosen to control the
saturation levels by monitering the forebay levels of saturation.
They state that the ferebay concentrations are "The most
biclogically relevant® because measurements of tailrace
concent.rations will be extremely variable depending on their
location relevant to the powerhouse or spillway. This raticnale
may be ¢orrect for smolts but not for upstrsam migrating adults.
The most biologically relevant concentrations for =zdults are those
in the tailraces. Numerous studies have shown that adults passage
problems at dams on the Columbia and Snske Rivers arg usually
caused by delays in fish finding the fishway entrances. entering
and passing through the fishway systems. During thess periocds »f
delay, aduits ave searching in the tailraces of the dams on both
the spillway and turbine sides of the dam for fishway entrances .
Therefore high concentrations of dissolved gags in the tallraces
could be critical to survival of adults during their upstream
migration. The proposed level of spill reaquired teo veach the goal
of B80% fTish passage efficiency will result in high lewvels of
dissolved gas {over 120%) on the spillway sides of most of the dams
ligsted in the spill plan. Therefore, I believe the tailrace
concentrations should be considered as well as the forebay
concentrations in controlling the amount of spills particularly at
Ice harbor and Bonneville Dams wheve spilling will occur 24 hours a
day. The tallrace concentrations of dissolved gas on the spillway
side should be used to control the level of spill at thsese dams.
The mixed wvalue of dissolvwed gas measured in the forabavy of MceNary
Dam has little relevance to adults attempting to pass Ice Havbor
Dam.

I also note in section 5.2 that spilled water will be reduced if
signs of GBD exceed 5% in juveniles and 2% in adults. My
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recollection of the recommendations of the Oregon Environmental
Quality commission on May L&, 1994 was that spilling would be
reduced if any adults showed signs of GBD and that the disscolved
gas measurements for comtrolling spill would be made in the areas
where congentrations would be expected to be high (tailvaces) of
the dams.

In summary, I believe NMFS should carefully monitor dissolved aas
levels of spillways at dams where concentrations are are known o
get high, such as, Little Goose, Lower Monumental, Ice harbor, anc
John Day Dams and strive to hold saturation levels at or below 1Z0%
during times when adults are known Lo D= pregent. In addition. dem
counte of adults should be closely monitored throughout the adult
migration for any indication of delay or loss at & particular dam
g0 that corrective action can be taken.

Sincerely,

WESLEY J. EBEL, Ph.D.
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ATTORNEYS AT LAW (503) 228-6351

R. ERICK JOHNSON
Direct Dial (503) 490-4475

May 31, 1994

Mr. Fred Hansen, Director
Oregon Department of
Environmental Quality
811 S.W. Sixth Avenue
Portland, Oregon 97204

Re: Spill in the Lower Snake and Columbia Rivers
Dear Mr. Hansen:

Results of the biological monitoring for impacts of
the current National Marine Fisheries Service’s spill program
are now becoming available. We enclose a copy of the Fish
Passage Center’s May 27 summary showing impacts on juvenile
hatchery steelhead observed at monitoring points at five
facilities. (Tab 1)

We are alarmed at the very high incidence of signs of
Gas Bubble Disease (GBD) in these juveniles. Apparently, NMFS
and the Corps of Engineers agreed on Friday, May 27, that the
spill program had to be reduced immediately, by one-third, in
order to respond to this data. This was in addition to reduc-
tions in spill made to comply with the Environmental Quality
Commission’s May 16 ruling.

The information we provided to the EQC in advance
of its May 16 hearing, the submission by independent expert
Dr. Gerald Bouck, and the testimony of our advisor Dr. Wesley
Ebel, as well as Dr. Bouck, at the May 16 hearing all indicate
how dangerous this spill program is.

The agencies that support the spill program attempt
to justify it as a response to the collapse of the Columbia and
Snake Rivers spring chinook runs, but this spill program is not
a logical response to that development. Spill does not benefit
upstream migrating adults. Instead, it harms them. Spill makes
it harder for the adults to find fish ladders because it creates
flow patterns in the tailraces of the dams that confuse adults
and obscure attractant flows designed to lead adults to the fish
ladders. At a minimum, this delays the adults’ upstreanm
migration. '

FPORTLAND »SACRAMENTO - SEATTLE - VANCOUVER
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Mr. Fred Hansen, Director
May 31, 1994
Page 2

Worse, as Dr. Ebel explained, when as a result of
spill adults are delayed in the tailraces of the dams, they are
subjected to very high concentrations of dissclved gas. This
at least weakens the adults, and may be lethal if there is suffi-
cient exposure. As Dr. Bouck advised the Commission, one should
not expect to see external signs of gas bubble disease in adults.
The absence of visible external signs in adults passing through
fish counting facilities does not mean there have not been lethal
or sub-lethal (but still seriously adverse) exposures. Internal
signs are, we understand, certain to exist in adults when Jjuve-
niles show the high incidence of internal and external signs
that the Fish Passage Center and the monitoring agencies have
observed.

The monitoring program that is in place does not hold
any promise of disclosing the real incidence of GBD in adults
because there is no plan to sacrifice the few that remain in
order to conduct tests necessary to ascertain the existence of
internal signs. Based on the testimony of the leading GBD
experts, we believe it is irrational to assume, as it appears
the Fish Passage Center and the Oregon Department of Fish &
Wildlife do, that absence of external signs means affected fish
will only suffer sub-lethal effects or that sub-lethal effects
are not something to worry about. Adults will die and their
carcasses will not likely be found in a river the size of the
Columbia.

We asked Dr. Ebel, our gas saturation and GBD advisor,
to review and comment on NMFS’ monitoring program for this spill.
Dr. Ebel’s letter of May 26 (addressed to the Washington Depart-
ment of Ecology for its May 31 hearing) is enclosed. (Tab 2)

To justify this spill program as a response to the
collapse of adult runs is illogical. The spill cannot benefit
the ESA listed adult salmon; it can only harm them. Not only
that, as Dr. Bouck testified, 1t also harms many other organisms
comprising the Columbia River biota, including steelhead runs
that are subject to an ESA listing petition and other healthier
runs of salmon.

The results of the biological monitoring on juveniles
also shows the serious harm being inflicted on them by the spill
program. The proponents of the spill concede that this season’s
population of downstream migrants is not weak. The juvenile runs
do not need special assistance from increased spill.
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Mr. Fred Hansen, Director
May 31, 1994
Page 3

The Fish Passage Center’s seriously flawed critique
of transport notwithstanding, a comparison with 1989 is in order.
In that year, flow conditions closely paralleled those of 1994.
Transport/control studies were conducted to assess the effective-
ness of transport as compared to in-river passage. The results
showed a 2.5 to 1 transport benefit ratio, meaning that trans-
ported fish experienced a 60% reduction in passage mortality, as
compared to the control group. The choice this year to employ
greatly increased spill, and thus to reduce the number of juve-
niles transported, was based on speculation, not on sound data
and not on the basis of a crash in the juvenile population.

We recognize the DEQ staff and the EQC have been placed
in the difficult position of assuming the scientific validity of
a highly controversial policy decision to spill in this low flow
year, rather than to fully implement the transport program. You
asked the EQC and witnesses to focus on the effects of gas super-
saturation at the May 16 hearing, but the proponents of spill
spent much time justifying the proposal and criticizing the
transport program. Taken as a whole, the spill proponents’
effort was such as to cause two Commissioners to voice sharp
criticism of the justifications offered for the spill.

We believe the EQC was misinformed when it heard only
one side of the transport/spill debate. We asked Dr. Donald
Chapman to provide us an analysis of the merits of this spill
proposal, as compared to transport. We enclose a copy of his
letter of May 13 and his resume. (Tab 3) Dr. Chapman advises
that the best scientific information today favors transportation
over in-river migration at low river flows, such as are occur-
ring now. He also concludes that the risks of the proposed
spill program in this low-flow year are too high to bear. The
80% FPE spill program, according to Dr. Chapman, risks killing
an unacceptakle number of ESA-listed smolts and adults.

Testimony before the EQC on May 16 also included
statements by spill proponents that their computer model (FLUSH)
supported the spill decision. You may recall that the Corps of
Engineers’ Mr. Athearn candidly suggested that the FLUSH model
results were entirely dependent on the assumptions embedded in
it. In fact, FLUSH was inappropriately used to justify the spill
proposal. We enclose copies of a paper by modelling expert James
J. Anderson (Tab 4) which describes the flaws in the use of FLUSH
to support this spill. We alsoc enclose an affidavit (and resume)
of Prof. Anderson which explains how another model, CRiSP, is the
only model which attempts to estimate the adverse effects of gas
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supersaturation caused by increased spill. (Tab 5) The CRiSP
model predicts that increasing spill will increase mortality as
a result of gas supersaturation.

This speculative spill exercise is all but certain
to prove to have been a disastrous failure. The EQC can and
should act to mitigate the harm this irresponsible experiment
is causing. We urge you to bring before the Commission at the
earliest possible time the gquestion of abrogating the temporary
rule that allowed gas supersaturation levels to peak at 120% and
returning to the standard of 110%. This spill should be stopped
now before it kills even more fish.

Very truly yours,

R. Erick Johnso
Attorney for
Pacific Northwest

Generating Cooperative

é;%ZWQLké} /€k¢£%
Gregory J.\Miner

Attorney for
Public Power Council

Enclosures

cec (w/encl.): EQC Members
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WESLEY J. ERFL,. Ph.D. & Associates
Fish and Wildlife Consultants
107 NW 185th Street
Seattle, WA 98177
May 26, 1994

Michael Llewelyn
Department of Ecology
200 Desmond Drive
Olympia, WA 98504-7600

Dear Mr. Llewelyn:

I have reviewed the National Marine Fisheries Services
Final Gas Bubble Disease Monitoring and Management Plan dated May
20, 1994 and have the following comments.

In section 5.1, I note that NMFS has chosen to control the
saturation levels by monitoring the forebay levels of saturation.
They state that the forebay concentrations are "The most
biologically relevant® because measuremants of tailrace
concentrations will be extremely variable depending on their
location relevant to the oowerhbouse or spillway. This rationale
may be correct for smolts but not for upstream migrating adults.
The most biologically ralevant concentrationz for adults arve those

" in the tailvaces. Numerocus studies have shown that adults pzssage
problems at dams on the Columbia and Snake Rivers ave usually
caused by delavs in fish finding the fishway entrances, entering
and passing through the fishway systems. During these periods af
delay, aduits are gearching in the tailraces of the dams on both
the spillway and turbine sides of the dam for fishway entrances _
Therefore high concentrations of disseolved gas in the tajilraces
could be cevitical to survival of adults during their upstream
migration. The proposed level of spill required to reach the gozl
of 80% fish passage efficiency will result in high levels of
dissolved gas (over 120%) on the spillway sides of most of the dams
listed in the spill glan. Therefore, I believe the tailrace
concentrations should be considered as well as the forebay
concentrations in controlling the amount of spills particularly st
Ice harbor and Bonneville Dams wheve spilling will occur 24 hours
day. The tailrace concentrations of dissolved gas on the spillusy
side should be used to control the level of spill at these dams.
The mixed value of dissolved gas measured in the forabay of McNary.,
Dam has little relevance to adults attempting to pass Ice Harbor
Dam.

a

T also note in =ection 5.2 that spllled water will be veduced if
signs of GED exgesed 5% in Jjuveniles and 2% in adults. My
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recollection of the recommendations of the Oregon Envivonmental
Quslity Commigsion on May 16, 1994 was that spilling would be
reduced If any adults showed signs of GBD and that the dissolved
gaz measurements for controlling spill would be made in the areas
where concentrations would be expected to be high (tallvaces) of
the dams.

In summary, I believe NMFS should carefully monitor dissoclved ass
levels of spillways at dams where concentrations are are known %o
get high, such as, Little Goose, Lower Monumental, Ice harbor, and
John Day Dams gnd strive to hold saturation levels at or below 170%
during times when adults arve known teo be pregent. In addition, dam
counte of adults should be closely monitored throughout the adult
migration for any indication of delay or loess at s parvticular dam
s¢0 that corrective asction can be taken.

Sincerely.,

WESLEY J. EBEL, Ph.D.



Pon Chapman Consultants, Inc.

3653 Rickenbacker, Suite 200
Boise, Idaho 83708
{208) 383-3401 « FAX (208) 344-4861

Mr. Bill Masters 13 May 1984
Bullivant, Houser and Bailey

300 Pioneer Tower

888 S.W. 5th Ave.

Portiand, OR97204

Dear Mr. Masters:

You asked me to evaluate the NMFS/FWS proposal to use spill in combination with
transportation to provide 80% FPE (Fish Passage Efficiency)' for smolts in the
Columbia River system. [ respond in summary by stating that the risks entailed in
the proposed spill program are unknown, hence unacceptable in comparison with
full application of transportation. | conclude that the proposed program will kill
more fish than would full reliance on transportation. | estimate that smolt survival
in 1993 was very low in spite of high flows, extensive spill, and FPEs greater in the
Snake River than those proposed for 1994. | estimate that the adult run of spring
chinook in 1995 will be disastrously low, far lower than the 1994 adult run,
indicating an ecological bottleneck downstream from Bonneville Dam in the smolt-
to-adult stage. | urge that managers and researchers extend mitigation-oriented
research beyond transport, flow, and travel time considerations. | recommend that
NMFS declare at least the nearshore sea in Pacific Northwest waters as critical
habitat.

| begin by examining how the 1995 run is likely to shape up after it enjoyed

1 Percentage of fish that arrive at the upstream face of a dam and arrive in the tailrace or in
transportation facilities.



excellent conditions for inriver migration from both the mid-Columbia and Snake
rivers:

1. Over the past 10 years, according to FPC records,? the average count of spring
chinook at Bonneville Dam through May 5 of each year was 70,502 adults, and the
average jack count was 1,580. In 1933, the adult count was 88,537 and jacks
totaled 503. In 1994, the aduits totaled 15,936 and jacks 169 by May 5. As you
know, jack numbers can be used to predict adult runs one year later.?

2. Over the past 10 years, the count by May 5 has amounted to 88% of the total
spring chinook run at Bonneville. The jack count by May 5 has amounted to 39%
of the total spring chinocok jack count, showing that jacks tend to come in a bit
later, on average, than adults. If | divide the 1994 jack count by 0.39, | get a total
jack estimate of 433 for 1994, This estimate is 11% of the 10-year jack average
for the spring chinook run. It suggests that the spring chinook run of 1995 will be
disastrously low. A check on this calculation is that the 1993 jack total was
1,344, which would suggest that the 1994 aduit run should be roughly 33% of the
10-year average, or about 26,800 adults. Latest estimated adult run for 1994 is
about 22,000 fish. My calculations couid certainly be refined with regression
analysis, tweaking here and there, and by corrections for adult age distributions,
but they suggest a 1995 run of less than 9,000 aduits; a disaster by any account.*
Even if | am off by 100%, and the run is 18,000 adults, it will still be a disaster.

3. Conditions in 1993 for the smolt migration in-river were very, very good, and
generally accorded with long-term agency and tribe wishes, although the conditions
resulted largely from a very wet spring, not human intervention. Nonetheless, we
can use those conditions to examine the passage routing of smolts.

2 Fish Passage Center weekly report #94-8,

3 Dammers, W. 1283, Run size forecast for Columbia River upriver adult spring chinook,

1894, WDF, Columbia River Lab. Prog. Rep. 93-27.

4 | caution that my jack information only goes to May 5, 1934 for the 1994 jack run, itis
possible, though not expected, that jack numbers could blossom late in May, making my
calcuiations invalid.



a. Assuming an FGE (Fish Guidance Efficiency)® of 55% at Lower Granite
Dam (LGR) turbine intake deflection screens between 26 March and 25 June, |
used collections and spill fractions from FPC reports to estimate total Snake River
smolt passage (spring and summer chinook combined in the Snake River). |
estimated the passage at about 3.5 million. If | use an FGE of 44%, based on
calculations from data in iwamoto et al. (1994), the total passage would be about
4 million smolts. Thus, we can state that the smoit run did not fail.

b. Using proportions wild as recorded in FPC data for LGR {l used the Snake
River trap data for the first week or so0), | estimated a proportion wild as about
19% in the smolt run. This estimate may be slightly high, as a few hatchery
smolts did not have the adipose removed. Wild fish would amount to about
670,000.

¢. FPC reports show 1,692,270 smolts {combined spring/summer)
transported from LGR, or about 48% of the estimated arrivals. About 1.39 million
were transported by May 13, or about 82% of the total transported by late June.
The fish that were bypassed or went via spill were exposed to high flows through
the migration. | calculated that about 640,000 smolts reached the Lower
Monumental Dam (LMO) tailrace, after adjusting for transport, bypass and project
ioss at 12% per project.®

d. If | very conservatively assume a TBR of 1.0, transported fish would
enjoy no survival advantage over in-river migrants. | would then apply a smolt-to-
adult survival rate to the 3.19 million combined smolts that are transported and
that migrate (from LMO tailrace) in the river. Adult returns for survivals of 0.5%
and 1.0% 15,950 and 31,900.

® The fraction of fish that enter turbine intakes and is deflected upward into gatewells in
intakes equipped with submerged traveliing screens.

€ Most fish not transported passed LGR May 12-30 when spill and discharge averaged 45

kcfs and 157 kcfs, respectively. Project mortality estimates from PIT tag releases in 1993 were
obtained at zero spill and discharges of 60-70 kcfs in late April. They equaled 10% in LGR from 30
km upstream from the dam to the tailrace, and 14% from LGR tailrace to LGO tailrace. Thus, a
project mortality of 12% seems a reasonable assumption.

’ TBR {the ratio of observed survival of transported test groups to observed survival of
control groups that migrate inriver) in 1986 and 1988, the most recent years of transportation
studies with controls, equaled 1.6 and 2.5, respectively. Fiows in 1986 were about average for
long-term conditions in the Snake River, while those in 1989 were well below average.



e. In (d) above, | dealt only with Snake River migrants, and combined
spring/summer chinook. Fish classed as summer chinook in the Snake River
amounted to about 20% of the combined spring/summer chinook adult count at ice
Harbor over the past 10 years. Thus, for spring chinook alone, | would expect
spring chinook adult returns from 3.19 million spring/summer smolts to amount to
80% of the totals in {d}, or 12,750 and 25,500 adults at the 0.5% and 1.0%
survival rates. : '

f. Adult spring chinook counts (FPC adult passage data) at various dams in
the Columbia River over the past 10 years have averaged:

Bonneville 81,341
The Dalles 55,545
John Day 44,924
McNary 42,228
lce Harbor 21,197
Priest Rapids 14,261

g. Adult counts of spring chinook at Ice Harbor Dam (IHR} and Priest Rapids
Dam (PRD} should be adjusted by interdam disappearance at about 5% per
project,® thus divided by 0.81, or {0.95)%, so the count at Bonneville for IHR and
PRD would be:

Adults % of Bonneville adult count
Adjusted IHR 26,169 32.2
Adjusted PRD 17,606 21.6
Adjusted IHR + PRD 43,775 53.8

h. The run of spring chinook to the Snake River in 1995, given an adult run
at Bonneville of 9,000 spring chinook (see #2 above), could thus be estimated as
2,898, if | use the adjusted 21.6% IHR contribution to the Bonneville count as in
{g) above. This would represent a survival to Bonneville from Snake River smolt
{0.8 x 3,190,000 combined spring/summer smolts = 2,552,000 spring chinook
smolts) to adult of about 0.12% (see (d) above)}. Survival from smolt to IMHR aduit

8 Chapman, D., A. Giorgi, M. Hill, A. Maule, §. McCutcheon, D. Park, W. Platts, K. Pratt, J.

Seeb, L. Seeb, and F, Utter. 1991, Status of Snake River chinook saimon. Don Chapman
Consultants, Inc., Report to PNUCC, February 19, 1991.



would be tower, about 0.10%.°

i. The agency performance standard for the Lower Snake River
Compensation Plan is 0.8% survival from hatchery smolt to adult. Estimates of
Petrosky {1992)" for survival of wild spring/summer chinook would predict an
adult return of over 2.0% for a May discharge mean in 1993 of about 131,000 cfs.
Even for June discharges in 1993, which were over 100 kcfs for most of the first
three weeks of the month, Petrosky {1992) would predict 1.5-2.0% survival {for
ready reference, see Figure 2 of Appendix B of the NMFS Biological Opinion for
operations through 1999, as attached to letter from Schmitten to Hardy dated
March 16, 1994). -

5. The key point in the foregoing treatment is that with 1993 discharges much
above average in the system, and with significant spill over most of the latter haif
of May in the Snake and Columbia rivers, estimated survival of Snake River smolts
to adulthood will be very low. 1 recognize that some of the returning aduits in
1995 will consist of 3-ocean fish that went to sea in 1992, but the very low run in
1994 indicates that 3-ocean fish will not be abundant in the 1985 run. The higher
that fraction is, the lower will be the smolt-to-adult survival of 2-gcean fish, with
my assumptions in the treatment in #1-#4 above.

6. A key question is "What were the Snake River FPEs in 1993?" | estimate them
on the basis of total arrivals at LGR, or 3.5-4.0 million, in relation to combined
numbers transported from all Snake River projects or arriving at LMO tailrace. With
that combined approach for LGR arrivals of 4 million smolts, FPE was about 3.19
million divided by 4 million, or 80%. That equates to 93% per project for LMOQ,
Littie Goose Dam (LGO), and LGR. If | adjust the LMO tailrace survivors by IHR
survival at 0.88 (using PIT tag reach survival in 1993 through LGO project as a

® Caiculations to this point are sensitive to FGE. I FGE is greater than 55%, the number of
smolts that arrived at LGR is less than | estimate. If FGE is less than 55%, the number of arrivals is
greater. The arrival estimate is also sensitive to the assumption that fish pass in spill in proportion
to the volume spilled in relation to total river discharge. However, 1 used assumptions commonly
used by agency and tribal biologists in modeling.

10 Petrosky, C., 1992, Analysis of flow and velocity effects: smolt survival and adult

returns of wild spring and summer chinook. Chinook Smolt Workshop Draft Summary. [daho
Department of Fish and Game, Boise, Idaho. 8 p. +figures.



surrogate for survival through IHR project}, the FPE from the combined Snake River
projects would equal {640,000 at LMO x 0.88 = 563,000 survivors at |HR tailrace,
plus transported total of 2,550,000, divided by 4,000,000). This equates to FPE
of 0.94 for the average Snake River project. This FPE would be equivalent in
definition to, although greater than, the target FPE of 0.80 per project proposed for
1994,

7. If the foregoing materials are reasonably on track, it would appear that a
survival problem beyond flows and FPEs exists for Snake River spring chinook.
Possibilities, not mutually exclusive, that come to mind include:

a. The high proportion of hatchery fish in the Snake River system may
depress survival of the smolt cohort, either because of inherent low viability or
because of ecological interactions. This explanation seems less than reasonable for
the sudden collapse of the 1994 and 1995 adult runs, at least as a major cause of
the problem. This is not to say that excessive numbers of hatchery fish in the
migration route have no influence on cohort survival.

b. Transportation seems an unlikely cause of the severely depressed survival
that appears to be indicated for smolits in 1993 (see above analysis of jack counts
for 1994), especially in light of the analysis of Matthews et al. (1993)"', which
indicated that the part of the smolt run in 1990 that consisted of a high proportion
of wild fish survived at adult return percentages much higher than were enjoyed by
parts of the smolt run with a high proportion of hatchery fish. Observed survivals
to completion of observations in 1993 of two groups known to be constituted of
mostly wild fish that were transported were 0.8% and 1.3%."2 Actual survivals
were considerably higher (over 2%) because only part of the adult arrivals at LGR
were examined for marks. Transported groups that consisted mostly of hatchery
smolts survived at observed rates of about 0.2%, or about 0.4% to 0.5% with an

n Matthews, G., J. Harmon, D. Kamikawa, B. Sandford, N. Paasch, K. Thomas, and K,
Mcintyre. 1993. Evaluation of improved collection, handling, and transport techniques to increase
survival of juvenile salmonids, 1993. Abstract of report of research funded by U.S. Army Corps of
Engineers, Contract No. DACWG68-84-H0034, Northwest Fisheries Science Center, National Marine
Fisheries Service, Montlake, WA. 98112-2097.

2 This analysis involved "index™ groups transported. No control groups were involved,
making moot the argument that control groups were transported to LGO, and that TBRs are
unrepresentative of survival gains from transportation.



approximate adjustment of the observed fraction. Furthermore, the run collapse of
1994 and the predicted collapse of 1995 appear to involve spring chinook from
areas where fish are not transported. If only the Snake River were involved, and in
worst case all transported fish from the Snake River died, the runs at Bonneville
Dam might go down by a maximum percentage of about 15% in 1995 (32%
contribution of Snake River fish, with about half of the smolts transported in 1993)
or up to 32% in 1994 {most smolts transported in 1991 and 1992). But the runs
are down by 75% in 1994 and predicted to drop from the 10-year average by 89%
in 1995 (see #2 and #3(f)). Transport is not the culprit.

c. Gas supersaturation may have affected inriver migrants in 1993,
especially in the period in May when dissolved gas levels reached mean daily levels
greater than 120% saturation {May 10-May 26, excluding 3 days slightly below
120% saturation) at LMO. Daily high gas saturations reached 138-141 for 3 days
in mid-May. High mean gas saturation levels were frequent at McNary and other
dams on the lower Columbia River. Gas problems would likely have affected in-
river migrants more than transported smoits, partly because of the concentrated
transport before spill began in early May, and partly because the smolts transported
at the upper three Snake River Dams were not exposed to high gas levels before
they were collected.’® The adult run collapse of 1994 should not be related to gas
levels, for they were relatively low during smolt migrations.

d. A bottleneck may exist downstream from the hydro system for the first
few weeks of juvenile ocean life. it may consist of an exceedance of carrying
capacity in the estuary and/or nearshore habitats as a result of too many hatchery
coho, chinook, steelhead in a relatively small time window, too many shad, low
upwelling of nutrients, changes caused by a reduced Columbia River plume in
spring (Ebbesmeyer and Tangborn 1993}, or several other potential problems.
Predation in the estuary and nearshore areas may be involved. Beamish and Buillon

Y This point leads one to suggest that the jack-based analysis means a survival bottleneck

occurred downstream from the barge release point downstream from Bonneville Dam.

4 Ebbesmevyer, C., and W, Tangborn. 1993. Great Pacific surface saiinity trends caused
by diverting the Columbia River between seasons. MS submitted to Nature, 17 September 1993,
Evans-Hamiiton, Inc., 731 N. Northlake Way, Seattle, WA 98103,



{1993)’° warned of the potential risks of unabated hatchery output in periods of
lowered ocean productivity. Evidence is scant as to the real cause of low
survivals, but the fact that runs in rivers outside the Columbia River have declined
in recent years leads me to believe that reduced ocean productivity is at least partly
responsible (e.g., see trends in Central Valley chinook runs, Klamath inriver chinook
runs, Rogue and Umpqua escapements, north-migrating Oregon coastal chinook,
Olympic Peninsula chinook, since the late 1980s, in PFMC (1994)'%). | think a
collapse of carrying capacity of the nearshore ocean environment and density-
dependent interactions there are likely candidates for an important part of the run
depression.

8. Because chinook smolts and adults that swim deeper in the water column may
hydrostatically adjust gas in tissues to some degree, it is difficult to predict
precisely the effects of given gas supersaturation levels. Information on fish
behavior in the presence of gas supersaturation is very limited. However, EPA
{Environmental Protection Agency} and state standards specify a gas
supersaturation level of 110%. Dawley and Ebel (1975)"/, as a result of studies of
fish survival and sublethal stresses at various gas supersaturation levels, believed
that the standard was justified. Risk attends spill that increases dissolved gases to
more than 110% saturation. Managers must rationalize that risk in relation to
possible benefits of spill for increasing survival "across the concrete." | am
concerned about the high spill fractions and extended spills proposed at LGR, LGO,
LMQO, and IHR for 1994,

9. In low flow years, mortality in tailraces and reservoirs may offset gains
produced by passage of smolts through spill. The reasons are two-fold. First, low-
flow years tend to produce higher river temperatures earlier, in turn tending to

1% Beamish, R., and D. Bouillon, 1983. Pacific salmon production trends in relation to

climate. Canadian J. of Fisheries and Aquat. Sci. 50:1002-1016.

'® PFMC (Pacific Fishery Management Council}. 1994, Review of 1993 ocean saimon
fisheries. Pacific Fishery Management Council, 2000 SW First Ave., Ste 420, Portland, OR 97201-
5344,

7 Dawiley, E., and W. Ebel. 1975. Effects of various concentrations of dissolved
atmospheric gas on juvenile chinook salmon and steelhead trout. Fish. Bull. 73{4):787-796.



increase predator physiological activity and daily rations. Secondly, fish travel time
tends to increase with lower discharge,'® so that smolts may be exposed to
predation for a longer period than would otherwise be the case. Spill is thought
not to affect predation through the length of the reservoir. The agencies and tribes
have repeatedly stressed dangers of extended travel time, and used NMFS data
from the early 1970s to estimate low survivals in reservoir passage at low river
discharge. The current NMFS/FWS action to force passage of more smolts at low
discharge seems contrary to that history of position.

10. Biological monitoring as specified in the May 6, 1994 memo from NMFS/FWS
does not specify how monitoring would be conducted. Does it include tissue
sectioning and examination by pathologists, swimming performance, blood
chemistry, body counts of dead fish in raceways, or other techniques? It is
important to specify techniques, for they can lead to false impressions. For
example, if fish collected in shallow, degassed raceways are used for monitoring,
they might or might not display serious symptoms, and might or might not suffer
greater mortality than fish that are free to swim deeper in the open river. Adulits
that must pass fishways may lose the option of deep swimming to adjust for gas-
supersaturated water. How will adult condition and mortality be evaluated? |t
would be tragic if managers succeeded in "reducing risk of transportation” if the
spills specified result in acute, chronic, or delayed mortality in adult salmon. As far
as | can determine, the only places to evaluate adults would be for fish trapped at,
say, lce Harbor and perhaps LGR. By the time adults reach that point, we couid
have lost many and never be aware of it. | think the NMFS/FWS action is a
gigantic and unprecedented gamble without knowledge of the odds.

11. Best scientific information today favors transportation over in-river migration at
tow river flows. Discharge this year certainly will be low, absent prompt torrential
rains in May. River temperature in the Columbia River system will rise early and
remain higher than average, favoring early predator activity."® Although some
observers may criticize past transport study results, those data are the best that

18 Petrosky (1992), op cit.

¥ Air temperatures in Boise were well above normal in all the first 10 days of May.
Precipitation is far below normal.



we have. A recent review by Mundy et al. {1994} states: "it is more probable
than not that transportation acts to improve the relative survivals of certain kinds
of salmon from the Snake River under certain combination of dam operations and
river flow conditions.” “"Certain kinds" here means steelhead and, "to a lesser
degree, spring/summer chinock." "Certain ..... dam operations" here means low
Hlow and low spill fractions. Mundy et al. (1994) also note: "Before a "spreading
the risks™ policy can be implemented, the risks need to be known." | submit that
the low fiow of 1994 should trigger full transportation, even if one relied only on
the comments of Mundy et al. for support. It is important to proceed with great
caution in encouraging in-river migration in the present river system, for the risks
are not known for the mitigation scheme proposed in the NMFS/FWS letter of May
6, 1994,

12. Assuming that the wild smolt population in 1994 is close to that which arrived
at LGR in 1993 {I estimated about 670,000 -- see #3(b}), | used the existing
information from the 1989 TBRs {another low flow year, in which TBR was 2.5,
meaning that 1.0 inriver migrants would survive to adulthood while 2.5 transported
migrants would survive, or a ratio of 40%) to estimate that at LGR, spill to reach
the 80% FPE will result in 0.80 minus 0.55 (based on FGE of 0.55), or 25% of the
run lost to transport. That means, again based on the 1989 TBR, that the action
by NMFS/FWS can be estimated to be responsibie for loss of about 100,500
smolts, calculated as: (1.0-(1.0/2.5)(0.25){670,000). At LGO, | would calculate
loss from spill by estimating that about 167,500 wild smolts will pass LGR in spill.
About 90% of them, or 150,000, will arrive at the upstream face of LGO. FPE for
turbine routing would be about 60% (FGE =0.60), while FPE with spill would be
0.80. Thus, 20% of the arrivals, or 30,000 fish, that could have been transported
will go over spill. They, too, based on TBRs in 1989, will survive about 40% as
well as if they had been transported. Thus, the spill program will cause another
18,000 wild smolts to die. Finally, at LMO, about 27,000 fish spilled at LGO wiill
survive to the upstream face. Spill to reach 80% FPE will deny 15% of the arrivals
(assumes FGE of 65% in turbine intakes) the benefits of transport. | assume TBR

2% Mundy, P., D. Neeley, C. Steward, T. Quinn, B. Barton, R. Williams, D. Goodman, R.

Whitney, and M. Erho, Jr. 1994. Juvenile salmonid transportation from hydroelectric projects in
the Columbia River Basin, an independent peer review. Final Report, U.S. Fish and Wildlife Service,
Portiand, OR.
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would go down somewhat at LMN with one less project to traverse, so | would use
a TBR of about 2.0 for calculations. The loss would be {0.15127,000H{0.50) =
2,025 more smoits will die from spreading the risk. Total estimated kill of wild
‘'smolts, based on the 1989 TBR of 2.5 {but 2.0 at LMO)} would equal 100,500 at
LGR plus 18,000 at LGO plus 2,025 at LMO, or 120,525 fish. That is a loss of
18% of the wild smolt run that | estimated would arrive at LGR.

13. The estimates in #14 can be criticized, of course. But the main point is that
they are based on the best scientific information available on transportation
benefits. | consider the data that underlie the estimates to be greatly superior in
quality to the data that one might use to estimate losses from in-river passage
caused by gas supersaturation, for example.

14. | conclude that the risks of the proposed spiil program in this low-flow year are
too high to bear. The 80% FPE program of NMFS/FWS risks kill of an
unacceptable number of ESA-listed smolts and adults.

15. Finally, | suggest that it is imperative for managers and researchers to look
beyond flow, spill, and transportation.”’ We need to do all that is scientifically
justified to improve smolt and adult survival during migrations through the

Columbia River system, but | believe that the lower estuary and nearshore marine
areas may constitute an ecological bottleneck. We may be witnessing a coliapse of
the carrying capacity of the nearshore sea. We may have to look also at declines
in offshore productivity. We must quickly design research and management-level
experimentation that will examine these factors.

16. | believe that NMFS should immediately declare the sea as critical habitat, at
least including a region off the Pacific Northwest to the Canadian border. The
collapse of Snake River spring chinook in the 1994 run and the predicted greater
depression in 1995 mandate emergency action. At the very least, | hope NMFS
and other agencies will seriously evaluate what 1 have said in this letter. | fervently
hope | am wrong about the collapse in ocean productivity and the disastrously low

2" This paragraph is not meant to downplay the importance of tributary habitat husbandry.

Although NMFS is addressing freshwater habitat issues as part of Section 7 consultations, we must
act holistically, treating critical habitat as a seamiess fabric.
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run of 1995. | urge colleagues to demonstrate that | am in error. As a scientist |

hope they can do so.

Signed: D. W. Chapman
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FRESENT ACTIVITIES
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productivity in salmon and steelhead, habitat evaluation in salmon and steelhead

spawning and rearing areas, fishery resource management, best management practices
for land use, training and seminars and expert testimony.

IROFESSIONAL EXPERIENCE

Dy, Chapman founded Don Chapman Consultants, Inc. in 1978 and is the company
President and principal scientist. The clients and projects Dr. Chapman has served
include the following:

1daho Power Company. Consultation on ecological studies of fall  chinook.

Pacific Northwest Utilities Conference Committee. Completed status reports on five

salmon species proposed by petitions for listing as rare and endangered., Current
consultation on endangered and threatened salmon (Snake River) and recovery
plans.

State of Montana. Expert witness on effects of heavy metals on fisheries inthe Clark
Fork, Montana,



Alaska Pipeline Defense Fund. Biological witness on proceedings for evaluating civil
damage claims arising out of Exxon Valdez oil spill in Prince William Sound, Alaska.
Primary emphasis was stock and recruitment effects on salmon.

Pacificorp. Potential of White Salmon River (Columbia River tributary) to produce
anadromous fish,

Los Angeles Department of Water and Power. Fish habitat and ecology in the Mono
and Owens basins, California,

Battelle Laboratories. Completed an evaluation of criteria for predicting effects of
sediment (fines) on intragravel survival and on rearing and wintering of salmonids,

State of Idaho. Consultant in US v.Oregon case on harvest rates and escapement
needs of stoclhead trout in mixed stock salmon and steelhead fishery in the
Columbia River.

State of Idaho. Retained as expert rebuttal witness against Southern Refrigerated
Transport, Inc.,on salmonid kill in the Little Salmon River, caused by Vitavax spill.

Stone Container Corporation. Refained to advise on ecological effects of pulp mill
effluent on salmonids in the Clark Pork River, Montana.

Bechtel Corporation. Conducted environmental evaluations of anadromous fish
habitat potential in Panther Creek, a Salmon River tributary,

Montgomery Engineers. Technical advisor on habitat reclamation in Bear Valley
Creek, Middle Fork Salmon River.

Montana Power Company. Retained to advise on mitigation and compensation for
Kerr Dam relicensing (Flathead River).

Bugene Water and Electric Board. Currently advising utility on ecological studies
needed for relicensing McKenzie River hydro projects.

Native American Rights Fund, Retained to advise attorneys on water requirements
for fish and wildlife on the Klamath Reservation.

Native American Rights Fund. Provided advice on sockeye salmon and chinook
salmon management problems in Copper River, Alaska.

Envirocon, Ltd., Vancouver, B.C. Consulted in salmon and steclhead ecology for
problems related to ALCAN developments in the Nechako River, an upper Fraser
tributary, and in the Morice River, a Skeena tributary.



Chelan PUD. Conducted a 3-year study of microhabitat utilization by chinook
salmon and steelhead in the Wenatchee River, Washington, Also conducted a 2-year
study of genetic makeup of mid-Columbia River salmon and steelhead. Also
completed a two year study on effects of a 3-ft pool raise in Rocky Reach Reservoir
on fall chinook spawning.

Grant County PUD. Conducted a 5-year study of effects of peaking flows on fall
chinook spawning below Priest Rapids Dam, Columbia River. Completed an analysis
of effects of pcaking on fish and invertebrates in the Hanford Reach. Currently
retained on fish passage problems at Wanapum and Priest Rapids dams. Testified
in FERC hearing re. fish passage facilities at two Grant County PUD dams on the
Columbia River.

Chelan PUD, Currently retained for continuing consultation on fish passage
problems in the mid-Columbia River,

Douglas County PUD. Conducted a study of sockeye salmon enhancement
opportunities upstream from Wells Dam,

Montana Power Company. Advice on mitigation and compensation for effects of
Kerr Dam on fisheries of the Flathead River.

Washington Water Power Company. Currently retained as witness in case involving
Spokane Indian Tribe claims against the company.

Several small-scale hydro entrepreneurs.  Conducted instream-flow studics on
Rillingsley, Cedar Draw, Orofino, Deadhorse, Goose, Mink and Fisher creeks in the
Payette River, Patterson Creek, Carmen Creck, and West Fork Hood River.
Prepared Exhibit E materials on fish, wildlife and botanical resources for
projects at Auger Falls (Snake River), Fisher Creek, Goose Creek, and Eik Creek
Falls. A California project, Rock Creck, resulted in a full scale FERC hearing,

Pacific Northwest Utilities Conference Committec. Completed an analysis of salmon
and steelhead runs in the Columbia River as affected by hydro and other factors,
associaled with the Power Planning Council's 201 Section, With Drs. Mckenzie and
Van Hyning, prepared a paper on altemative methods of assessing hydro-caused
losses on the Columbia River. Estimated historical run sizes in the Columbia River.
Recently completed a study of progress toward the Northwest Power Planning
Council's doubling goal. Conducting a study of status of chinook salmon in the
Snake River basin, and coho salmon in the Lower Columbia River.

Muckleshoot Indian Tribe. Worked for the Native American Rights Fund as witness
against Puget Power. Conducted a study of environmental degradation from water
diversion and dams on the White River near Scat(le.



Bureau of Indian Affairs, Conducted a field study of effects of a dam on Kootenai
Falls with regard to trout populations in the Kootenai River. Testified before FERC
against Northern Lights, Inc.

Bureau of Indian Affairs, Conducted studies of instream flow and habitat in about
85 reaches in 14 rivers in the Pacific Northwest, to estimate habitat and fishery
damages caused by various dams and water diversions. They included the Elwha,
Baker, Sultan, Cedar, Green, Puyallup, Nisqually, Skokomish, North Fork Hoquiam,
Walla and White salmon in Washington, Willow Creek and Klamath in Oregon,
Clearwater in Idaho.

Bureau of Land Management, Prepared an EIS for effects of water withdrawals in
the Snake River between Twin Falls and Browniee pool.

Chelan PUD. Testified in FERC hearings in June/July 1985 as expert witness on
river and ocean mortality rates, as well as mitigation and compensation
requirements associated with smolts passing Rock Island Dam.

TFood and Agriculture Organization (UN). Periodic missions in South Amecriva
provide advice on stock and catch assessment, Including 1-2 month consultations in
Colombia (1978), Peru (1979 and 1980) and Panama (1984).

Department of Justice. Effects of irrigation withdrawals on lahontan cutthroat and
cui-ui suckers in the Truckee River. Completed.

Corps of Engineers, Walla Walla District. Investigated limnological effects of
impoundment of North Fork Clearwater River.

Department of Defense. Critique of environmental impact statement prepared by
Burcau of Reclamation on Mountain Home Project.

Thorne Ecological Foundation, Boulder, Colorado. Studies of effects of molybdenum
mining in White Cloud Mountains with regard to fish and Jimnology.

Salmon Unlimited (now defunct). Bvaluation of potential impoundments for
production of coho salmon.

Hecla Mining Company. Habitat alteration by stream diversion in North Fork of
Coeur d’ Alene River. '

1978-Present: Consulting Biologist and President, Don Chapman Consultants, Inc.

1980-Spring: Visiting professor at Montana State University.

Taught fishery management.
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Taught graduate and undergraduate students in popufation dynamics and fishery
management; conducted personal rescarch; supervised four staff members and up to
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Alsea Watershed Study and Exec. Secretary of Water Resources Rescarch Institute.

Supervised and engaged in research, taught biometry and ecology.
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Study,
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harvest on stream ecology, especially on coho salmon. -



1957-1959: Coordinating Biologist, Governor’s Commission on Natural Resources, Salem,
Oregon. ~

Same duties as 1959-1961.

1955-1957; Graduate assistant, Oregon Cooperative Wildlife Research Unit, Corvallis,
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MS research on life history of steelhead trout.
MILITARY SERVICE

United States Army Reserve - Active duty July 1953 to May 1955. Honorable
discharge as First Licutenant, Infantry.

FROFESSIONAL ACTIVITIES
Member American Risheries Society.
Associate Editor for American Fisheries Society for salmonids, 1981-1983.

Member of National Marine Fisheries Commission Endangered Species Act
Technical Advisory Committese,

Member of National Academy of Science Committee on Conservation of Norlhwest
Salmon,

Member NOAA Advisory Board on Ojl Spill Effects.

FACULTY APPOINTMENT

Adjunct Professor, Jdaho State University, Pocatello, 1984 -.

ADDITIONAL OUALIFICATIONS

Licensed as SCUBA diver.
Licensed as private pilot, instrument, multi-engine.

PUBLICATIONS

Chapman, D. W. 1957. Use of liquid latex to mark juvenile steelhead. Prog. Fish
Cult. 19: 95-96.

. 1957. An improved portable tattooing device. Prog. Fish Cult, 19:

182-184,



1958, Life history of Alsea River steethead. J. Wildl. Mgmt. 22:

123-134.

. 1961, Alsea Watershed Study - Summary Report. Orcgon Slale
Univ, Agric. Exper. Sta, Misc. Pap. 110: 52 p.

. 1962. Effects of logging upon fish resources of the West Coast, J.
of Forestry. 60: §33-537.

. 1962. Aggressive behavior in juvenile coho salmon as a cause of
emigration. J. Pish. Res. Bd. Can. 19: 1047-1080.

Chapman, D. W.,and R. L. Demory. 1963. Seasonal changes in the food ingested
by aquatic insect larvae and nymphs in two Oregon streams. Ecology 44: 140-146.

Chapman, D. W. 1965. Net production of juvenile coho salmon in three Oregon
streams. Trans. Amer, Fish Soc, 94: 40-52.

. 1966. The relative contributions of aquatic and terrestrial primary
producers to the trophic relations of sircam organisms. Pymatuning Laboratory
Symposia in Ecology, Univ. of Pittsburgh., Spec. Publ. 4: 116-130.

. 1966, Food and space as regulators of salmonid populations in
streams. Amer. Natur. 100: 345-357.

Chapman, D. W.,H. J. Campbell, and J. D. Fortune, Jr. 1967. Summer distribution
ana food of kokanee and uuut in EIk Lake, Orcgon. Trans, Amer. Fish. Soo. 86:

308-312.

Chapman, D. W. 1967. Production. IN: Biological basis of freshwater fish
production, S.D. Gerking, Editor. Blackwell Sci. Publ., Oxford.

1968. Production. IN: Methods for assessment of fish
production in fresh waters, W. E. Ricker, Editor. International Biological Program
Handbook No. 3, Blackwell Sci. Publ., Oxford.

Edmundson, E,,F. H. Everest, and D. W, Chapman. 1968. Permancnce of station
in juvenile chinook salmon and stecthead trout, J. Fish. Res. Bd, Can. 25: 1453-
1464,

Chapman, D. W.,and T. C. Bjornn. 1969. Distribution of salmonids in streams, with
special reference to food and feeding. IN: Symposium on salmon and trout in
streams. H.R. MacMillan Lect. in Fish., Univ. of British Col.: 153-176.-



P T I FRPREETIRY a F.{y9

Chapman, D. W.,C. M. Falter, and F. Rabe. 197]. Water quality implications of
clearing Dworshak pool below 1440 elevation. IN: Dcsign Memo. 19, Reservoir
Clearing, Supp. No. 1, Dworshak Proj., No. Fk, Clearwater River, Idaho, U.S.Army
Engineer District, Walla, Walla.

Raleigh, R. F.,and D. W, Chapman. 1971. Genetic control in lakeward migrations
of cutthroat trout fry, Trans. Amer. Fish. Soc. 71: 33-40.

Chapman, D. W., W. H. Miller, R. G. Dudley, and R. J. Scully. 1971. Ecology of
fishes in the Kafue River. Tech. Rept. 2, FAO FI:SF/ZAM 11. pp. 1-66.

Chapman, D. W. 1971. Scientific communications via meetings. Trans. Amer. Fish.
Soc. 100: 400-402.

Bverest, F. H.,and D. W, Chapman. 1972, Habitat selection and spacial intcraction
of juvenile chinook salmon and steelhead trout in two Idaho streams. J. Fish, Res.
Bd. Can. 29: 91-100.

Chapman, D. W_,and H. Gibson. 1972. Effects of Zectran insecticide on aguatic
organisms in Bear Valley Creek, Idaho. Trans. Amer. Fish. Soc. 101: 330-344,

Gordon, D.,D. W, Chapman, and T. Bjomn. 1973. Economic evaluations of sport
fisheries - what do they mean? Trans. Amer. Fish. Soc. 102: 293-311.

Chapman, D. W. 1976, Acoustic estimates of pelagic ichthyomass in Yake
Tanganyika with an inexpensive echo sounder. Trans. Amer. Fish. Soc. 105: 581-587.

. 1976, Assessing the skipper factor - fishing sense for ring-net
skippers on Lake Tanganyika. World Fishing, Sept. 76: 65-67.

Chapman, D. W,,and P. Van Well. 1977. Observations on the biology of Luciolates
stappersii in Lake Tanganyika. Trans. Amer. Fish. Soc. 107: 5§67-573.

Chapman, D. W.,and P. Van Well. 1977. Growth and mortality of Stolothrissa
fanpanicae , Trans. Amer. Fish. Soc. 107: 26-35.

Chapman, D. W, 1977. Production. pp. 5-25,chaptcr‘in “Bcology of fresh water fish
production,” S.D. Gerking, Editor, Blackwell Sci, Publ., Oxford. 520 p.

. 1977, Methods for assessment of fish production. Pp. 199-214,
chapter in "Methods for assessment of fish production in fresh waters®: IBP
Handbook No. 3; T. Bagenal, Editor, Blackwell Sci. Publ., Oxford. 348 P-

Chapman, D. W.,J. Escobar, P. Arias, M. Zarate, M. Valderrama, and Y.C. Lara.
1977. La pescaria, . captura y ingreso le los pescadores en el Rio Magdalena y el
plano inundable.- FAO Tech. Rept.



Chapman, D. W,, and . Knudsen. 1980. Channelization and livestock impacts on
salmonid habitat and biomass in Western Washington. Trans, Amer. Fish Soc. 109:

357-363.

Chapman, D. W, 1980. Practical fisheries assessment in a tropical floodplain.
Fisheries 6 (3): 2-6.

. 1980, Evaluacion de capturas en el Lago Titicaca y en el Rio
Amazonas en Peru. p. 49-108 IN: Informe No.81,Instituto del Mar de] Peru, FAO:

Proyecto PNUD/FRAO-PER/76/011, Callao, Peru. 303 p.

Chapman, D.,). Van Hyning, and D, McKenzie. 1982. Alternative approaches to
base run and compensation goals for Columbia River salmon and steelhead
resources. Batielle Pac. N.W. Labs. Contr. No. 2311204080.

Chapman, D. W., D. E. Weitkamp, T. L. Welsh, and J. H. Schadt. 1983. Effects of
minimum flow regimes on fall chinook spawning at Vernita Bar 1978-82. Final Rept.
to Grant Co. PUD by Don Chapman Consultants, Inc.,and Parametrix, Inc. 123 p.

McKenzie, D., D. Weitkamp, T. Schadt, D. Carlile, and D. Chapman. 1983, 1982

Systems mortality study. Preparcd for Chelan, Grant, and Douglas County P.U.D.’s.

Battelle Pacific Northwest Laboratories.

Chapman, D. W,, and B. May. 1984, Downstream movemen{ of rainbow trout
(Salmo gairdneri) past Kootenai Falls, Montana. N. Amer. J. Rish. Mgmt. 6: 47-51.

Chapman, D. W.,D. B. Weitkamp, T. L. Welsh, T. H. Schadt, and M. B, Dell. 15985.
Effects of river flow on the distribution of fall chinook salmon redds. Trans. Amer.
Fish. Soc. 115 (4): 537-547.

Chapman, D. W. 1985. Salmon and steelhead abundance in the Columbia River in
the nineteenth century. Trans. Amer. Fish. Soc. 115: 662-670.

Chapmun, D, W., K, P. McLeod. 1987, Development of critcria for sediment in the
Northern Rockies Ecoregion. Final Repori to Battelle Columbus Leboratories -
Work Assignment 2-73. EPA Contract No. 68-01-6986. 279 p.

Carlson, C. D., S. Achord, G. M. Matthews, D. E. Weitkamp, R. P, Whitman, R.
Raleigh, and D. Chapman. 1988. Fish transportation studies, Priest Rapids Dam 1987.
Joint report of Grant Public Utility District, National Marine Fisheries Service
(CZES), Parametrix, Inc.,and Don Chapman Consultants, Inc,

Chapman, D. W. 1988, Critical review of variables used to define effects of fines
in redds of large salmonids. Trans. Amer, Fish. Soc. 117: 1-21,



P Ty 14304 X F.

Pratt, K. L.,and D. W. Chapman, 1989. Progress toward the doubling goal of the
Northwest Power Planning Council. Don Chapman Consultants, Inc. Report to the
Pacific Northwest Utilities Conference Committee.

Chapman, D. W. 1989, “Visiting hours only”,or, catch and release revisited. Wild
Trout IV., Yellowstone National Park.

Chapman, D. W., W. S. Platts, D. Park, and M. Hill. 1990. Status of Snake River
sockeye salmon. Don Chapman Consultants, Inc.,Final Report to Pacific Northwest
Utilities Conference Committee, Portland, Oregon.

Chapman, D., A. Giorgi, A. Maule, 8. McCutcheon, D. Park, W. Platts, K. Pratt, J.
Sech, L. Seeb, and F. Utter. 1991. Status of Spake River chinook salmon. Don
Chapman Consultants, Inc., Report to Pacific Northwest Utilities Conference
Committce, Portland, Oregon.

Book Reviews

1972. Environment, resources, pollution and society (William W. Murdock, Ed.).
For - Trans. Amer. Fish, So¢. 101: p. 137.

1972, Introduction to the fishery sciences (Wm. R Rayee). Far - Trans. Amer. Pish.
Soc. 101: p. 760.

1972. Economic growth and environmental decay; the solution becomes the problem
(P.W. Barkly and D.W. Seckler). For - Trans. Amer. Fish, Soc. 101: p. 760.

1975. Fish communities in tropical fresh waters (Margaret Lowe-McConnell), For -
Copeia.

1978. Economic evaluation of sport and commercial fisheries (EIFAC). For - Trans,
Amer. Fish. Soc.

1982. Man and Fisheries on an Amazon Frontier (M. Goulding). For - Dr. W. Junk
Publishers. L

11



Use of the FLUSH passage model in evaluating the
NMEFS emergency spill program

prepared May 25, 1994

by James J. Anderson
School of Fisheries and Center of Quantitative Science
University of Washington

The recent spill program implemented by the National Marine Fisheries Service
(NMFS) as an emergency measure was, to a significant degree, based on model runs
from the States’ and Tribes” mainstem passage model FLUSH. No other models were
used, nor was the FLUSH model, as used in the analysis, subjected to peer review. In
light of the cost and controversy of the emergency spill program NMFS’s exclusive use
of FLUSH was inappropriate and contrary to the adaptive management of the Columbia
River, What follows are comments concerning the problems in using FLUSH in this
context. They also add to my declaration regarding the direct effects of gas bubble

disease arising from the emergency spill.

To evaluate the effect of the NMFS spill program the FLUSH model was used
with three different model assumptions on the efficacy of the transportation of juvenile
fish through the hydrosystem. With one set of assumptions (designated transport model
2) FLUSH indicated that the NMFS spill program would have a negative impact on
system survival, Under the other assumptions (designated models 3 and 4) the spill
would benefit fish (Table 1). NMFS did not evaluate the spill program with the
CRiSP1.4 model, which is the most developed mainstem passage model and is used by
Bonneville Power Administration and the Army Corps of Engineers. An analysis using
CRiSP1 4 indicated no benefit to the spill program!. Because of the significance of
models in 3 and 4 in justifying the emergency spill it is important to understand their

development and the uncertainties in them.

1. CRiSP1.4 and FLUSH model 2 both predicted system survival would decrease
about 2% under the emergency spill program (See Table 1).




Table 1 System and transportation survivals from four model scenarios

Survival i Spill | CRiSP? | FLUSH | FLUSH | FLUSH
urviv plan | model 2 | model3 | model 4
Total system MOU® | 50% 20.1% 9.4% 6.8%
passage NMFS® | 48% | 17.7% | 103% | 82%
At —
Transportation 80% 42.5% 21.2% 15.2%
a. Results from CRiS? 1.4 using a transportation survival of sU%

b. Memorandum Of Understanding on spill prior to emergency spili plan
c. NMFS emergency spill plan implemented in May 1994

History

I first encountered the FLUSH transportation models at the Model Comparison
Workshops conducted in 1993 (Anonymous 1993). The purpose of the workshops was
to compare the theory, general responses and sensitivities of the life cycle and passage
models used by the various agencies in the Columbia River Region. The purpose was

not to evaluate the correctness of the models or how well the models fit observed data.

Transportation models 2, 3 and 4 (referred to under different names then) were
put forward by the States’ and Tribes’ modelers. Model 2 represented a middle of the
road scenario on the level of survival in transporting fish!. Models 3 and 4 represented
scenarios of worse case conditions or low transportation survival2. Atno time were
models 3 and 4 considered best representations of transportation survival. The
transportation models next appeared in the analysis submitted by the States and Tribes
to the Salmon Recovery Team?. The document (CBFWA et al. 1993) contains a more
complete written description of the transportation models. The Recovery Team did not
specifically address these transportation models in developing their recovery plan.
Models 3 and 4 surfaced again as central assumptions in justifying the NMFS
emergency spill plan. In brief, the transport models were developed in a model

comparison framework as possible scenarios. Since then they have been applied to

1. Model 2 transportation survival was 42.5% in the comparison workshop report.

2. Transportation survivals were 21.2 and 15.2% respectively in models 3 and 4.

3. Model 2 transportation survival was changed to 66.4% in the report to the Recov-
ery Team.




management decisions. At no time in development or application have models 2, 3 and

4 been reviewed!,

The models

The FLLUSH passage model contains three sub-models describing different
assumptions on juvenile fish survival in transportation. Transport model 2 represents
the standard model used for comparison purposes in the model Comparison Workshop.
In model 2 transport survival is a constant over all flows. Models 3 and 4 assume low
transport survival under average flows and further decrease survival with low flows.
Models 3 and 4 were described in the model comparison workshop proceedings
(Anonymous 1993) as follows: ‘

Model 3 and 4 reduce the survival for water travel times less than
15.7 days to the -survival associated with a TBR from LGO of
1.0:1 and 0.4:1 in 1986 respectively, and use a linear model to
connect the survivals at 15.7 days to three times the observed
survival from LGO in 1977

Models 3 and 4 imply that transportation does not benefit fish. This is contrary to
the conclusions of the peer review of transportation by Mundy (1994). In that document
he states, “It is more probable than not that transportation acts to improve survivals of
certain kinds of salmon from the Snake River under certain combinations of dam

operations and river flow conditions.”

The three models are illustrated in Fig.1. The curve shapes were adjusted
according to data and assumptions specific to 1977 and 1986. Information from 1986
was used to fix the flat part of the curves in Fig.1, In this year, the water travel time was
specified in FLUSH as 15.7 days. Conditions for the year 1977, corresponding to a
water travel time of 36.7 days, were used to specify the minimum transport survival. A
linear relationship between the maximum and minimum survivals was assumed for
both models 3 and 4. In effect, 3 and 4 are identical models except for the choice of

maximum survival, Details on how the three models were developed follows.

1. The model peer review panel, charged with the task of reviewing all regional life
cycle and passage models under the of coordination Qak Ridge Environmental
Laboratory, has not reviewed transport models 2, 3 and 4 (Barnthouse, personal
communication)
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Fig.1 Three transportation survival models used in FLUSH showing
relationships between survival and water particle travel time.

Generally speaking, transportation survival for any given year is estimated by the
formula '

Slr.msport = TBRXSriver (1)

where transport survival for a specific year, Syangport, 18 the product of the transport
benefitratio (TBR) for the year times the in river survival (S ¢) for the year. The level
of survival in model 2 was set with a more complete data set derived from studies of
spring chinook transported from Lower Granite Dam in 1986. Model 3 and 4 used
selected data from 1986 to define the flat section of the survival curves and assumptions
on the conditions in 1977 to define the minimum survival point. The validity of the
models rests entirely on the validity of using data from these years to represent survival

in the current transportation system. -

First consider the selection of TBR in the models. TBR is essentially the ratio of
returning test and control adults tagged as juveniles at Lower Granite Dam. The test fish

were placed in barges and transported to below Bonneville Dam, the lowest in the




hydrosystem. The control fish were trucked to and released below Little Goose Dam,
the dam immediately down river of Lower Granite. Since the adults were captured at
different locations in their return different TBRs could be generated depending on
which capture locations were selected. For model 2 only test and control fish captured
at Lower Granite Dam were used to calculate the 1986 TBR. This gave a TBR of 1.6 to
1. Model 3 used a subset of the fish captured above Lower Granite dam. The resulting
TBR was 1 to 11. Model 4 used a further reduced subset of fish captured above Lower
Granite Dam. The TBR was 0.4 to 1. The actual numbers of fish used to define these
ratios were a small fraction (0.017%) of the fish tagged in the transportation study. As
a result the TBRs in Table 2 contain significant uncertainty. The numbers for model 3
and 4 in Table 2 are approximate because the exact selection of data used is not

available in any of the documents.

Table 2 Captures of test and control spring chinook from the 1986
transportation study. The numbers are used to estimate TBR ratios in
models 2, 3 and 4 (Anonymous 1992). A total of 90,000 fish were tagged.

Model | GERCh | Resoveres | Recoveriss | TBR
2 at LGR 74 47 l6tol
3 above LGR 12 19 ~1tol
4 selected sites >9 >15 ~04¢t0l

For models 3 and 4 a second estimate of TBR was required to identify the slope
of the survival curve under low flow conditions. The States and Tribes choose 1977 as
the low flow year. No fish returned from either test or control groups that year so no
TBR is available. In spite of the extreme low flow conditions in 1977 and the
documented poor conditions of fish arriving at Lower Granite Dam (Steward 1994) an
intermediate TBR of 3 to 1 was chosen without clear justification. Using the maximum
observed TBR, which was 8.5 and occurred in 1978 under a flow of 89 kefs,

transportation survival in low flows would be much higher than set in models 3 and 4.

1. The FLUSH modelers excluded the Rapid River hatchery collections. Had it been
included the TBR would be 1.1 to 1.




A weakness of the FLLUSH transportation models is that they selectively used
transportation information from one year only, 1986. The eight transportation
experiments conducted at Lower Granite since 1975 gave TBRs between 0.6 to 8.5
(Fisher 1993). Including these additional data yields a different result. Fisher (1993)
analyzing all TBR data demonstrated a positive relationship between transportation
survival and flow. Models 3 and 4 assume & negative relationship. To demonstrate a
worse case scenario it is permissible to use selected data but for management purposes
a model should consider all available data. Clearly models 3 and 4 were misused as the

sole justification of the emergency spill plan.

The second element required to calculate transport survival is in river survival
(Sriver)- Here also, the choice of values yields a low transportation survival. FLUSH
uses a flow in river survival curve based on the Sims and Ossiander flow survival
relationship generated from data collected in the 1970’s and 1980’s. A revaluation of
this data set (Steward, 1994) indicated sen'bus flaws in the analysis including;
misreporting of results, problems in experimental design, and unusual hydrosystem
operations in earlier years. Steward recommended that the Sims and Ossinder data not
be generalized to existing populations and passage conditions. FLUSH uses this
relationship at the exciusipn of other, more recent results. The NMFS survival studies
in the Snake River in 1993 and turbine survival studies in the mid Columbia support the
contention that in river survival is higher than that estimated from the Sims and

Ossinder data.!

Finally, the use of two transportation models (3 and 4) obscures the issues and
falsely implies that additional evidence supports the low transport survival hypothesis.
In fact, models 3 and 4 are the same model using different numbers, both equally
supported or unsupported depending on ones point of view.

1. In calibrating CRiSP we are taking a more comprehensive approach that includes
a variety of data sets. Our estimates of in river survival are higher than those
used in FLUSH (Anderson et al. 1993). It is our belief that calibrations of the
models for use in making management decisions should use all available data
sets, not a single data set.




The bottom line

The benefits to system survival from the NMFS emergency spill plan rest solely
on using the FLUSH passage model with transportation model 3 or 4. These models are
the same with different parameters. They were developed to explore worst case
scenarios of transportation in a Model Comparison Workshop and their use to evaluate
the emergency spill plan to the exclusions of other models and scenarios is
inappropriate. Models 3 and 4 are based in part on unsupported assumptions, selective
use of the data, and data from studies that should not be generalized to current passage

conditions,

In my opinion, NMFS’s conclusion that the emergency spill improves system
survival rests solely on questionable use of models and data. This action serves nobody

well in the long run.

References

Anderson, J.J. et al. 1993, The CRiSP Users Manual. Version 1.4, Prepared by the
University of Washington for the Bonneville Power Administration

Anonymous 1992. Review of Salmon and Steelhead Transportation Studies in the
Columbia and Snake Rivers, 1984 to 1989. Prepared by the Ad Hoc Transportation
Review Group. Submitted to the Columbia Basin Fish and Wildlife Authority.

Anonymous 1993. A comparison of several analytical models used to evaluate
management strategies for Columbia River Salmon. Workshop proceedings prepared
by Battelle Northwest.

CBFWA et al. 1993, Sensitivity Analysis of Juvenile Salmon Passage Models for
Snake River Spring and Summer Survival Estimates: A Response to the NMFS Salmon
Recovery Team, 1993

Fisher, T. R. 1993. Modeling Effects of Transportation Assumptions on the
Population Trends of Snake River Chinook Salmon. BPA unpublished report.

Mundy, P.R. 1994. Juvenile Salmonid transportation from Hydroelectric Projects
in the Columbia River Basin: An independent Peer Review. Final Report. U.S. Fish and
Wildlife Service, 911 N.E. 11th Avenue, Portland Oregon 97323-4181

Steward, R. C. 1994. Assessment of the Flow-Survival Relationship Obtained by
Sims and Ossiander (1981) for Snake River Spring/Summer Chinook Salmon Smolts.
BPA report. April 1994,




[ ]

Page

Paul M. Murphy
James L. Buchal
BALL, JANIK & NOVACK
101 S.W. Main Street

Suite 1100
Pertland, QR 37204
Talephone: 1503) z228-2323

Attcrneys for DS1is

oNOTHE UNITED STATES TISTRICT CCQURT

FOR THE

PN

IDAHQ DEPARTMENT
OF FISH AND GAME,

Plaintiff,
v.

NATIONAL MARINE FISHERIES
SERVICE, eg. al.,

Defendants.

—=<{STRICT Cr

j
)
)
)
)
)
)
)
)
)
)

JAMES JAY ANDERSON declares:

1. I am an Associate Professor at the Fisheries Research

rnstitute and

Fisheries and wWildlife

Science at the University of Washington.
vitae is attached as Exhibit 1.

several cefiputer models used to estimate the effects of the Federal

CZenter for

Quantitative

Columbia River Power System on salmon.

and was the architect

and

principal

CREGGON

Civil No. 32-973=MA
({Lead Case)
33-1420=-MA
93-1603=MA

(Consclidated Cases)

DECLARATION OF
JAMES JAY ANDERSCH

Science in

in the College of Ocean and Fisheries

I am generally familiar with

I am most familiar with,

investigator for

1 - DECLARATION OF JAMES JAY ANDERSON

SALL, JAMIE & MOVACK

Forestry,

A copy of my curriculum



TN E NN RS ECEEsEEan

13
14

15

Page

development of the CRiSP nodel used to model juvenile passage
survival. I make this atfidavit T2 demonstrate the effects of a
planned increase in the amount of spill at the eight mainstem dams
ileng the Coslumpbla and 3nake Rivers.

2. The <IRiSP =nodel <contains parameters which attribute
mortalizy =2 eacn <f the three principal means by which juvenile
salmon nmay pass 3 dam while nigrating downriver: through a
spillway, <hrough 2 Dbypass system, or through the electric
turbines. The IRi18P ~odel 3aiso contalns parameters which model the
effects ¢f <“ranspcr-ing Tuvenile salmon arcound the dams. The CRiSP
nodel is thus capaple of grediczing the net change in mortality te
juvenile salmon aris:ing frcm a change in operations that increases
the percentage of water passing through spillways and decreases the
percentage of water gassing through turbines.

3. Although mortaliity ©2 salmon passing through spillways is
generally regarded as lower than mortality to salmon passing
threough turbines, inqreased spill tends to increase the percentage
of dissolved gases present in water. This phenomenon, called gas
supersaturation, has long been recognized to be a problem arising
from the dams, because high levels of gas supersaturation are
lethal to both juvenile and adult salmon.

4. The CRiSP model is the only computer model in existence
which a€§;mpts to estimata the adverse effects of gas
supersaturation caused by increasing spill at the hydrocelectric

projects along the Columbia and Snake Rivers. Thus the CRiSP model
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is the only model that can provide an estimate cf_the balance
cetween advantages I2 .ncreasing splll and <the (iisadvantaqe of
increasing gas supersaturat:zn. The model predicts effacts from
gas supersaturation tased zn the work of Dawley gg al. (1876),
uUsing the relationsnips cetween gas supersaturation and survival
developed througn experiments in deep tanks.

5. I have ceen unable ©o obtain definhitive documentation of
the program to increase spills. It (s unusual te have a program of
this magnitude Zevelcoped .n haste, and imblemented without any
public review &r scrutiny. As best I can determine, cthe U.S. Army
Corps of Sngineers, at =he urg.ng of “he National Marine Fisheries
Service ‘NMFS) and cther zartles, will change previously-planned
operations to:

{a) spill at The Calles Dam to 40 percent 24 hours a day;

(b) spill 25,000 cubic feet per second (25 kcfs) of water
at Ice Harbor Dam 24 hours a day;

(c) operate the remaining six dams to spill during the 12
nighttime hours (and 24 hours at Bonneville Dam) at the lesser
of (1) the guantity of spill needed to meet 80% fish passage
efficiency and (2) the quantity of spill producing a maximum
12 heur average dissolved gas concentration of 120% measured
at the next downstream project; and

(d) increase spill to meet 80% fish passage efficiency to
the aextent that there are no observed adverse biological
affeacts of dissolved gas ¢ver and above 120% in increments of
2.5%.

I also ugg.rstand that the Bonneville Power Administration has
estimated the increase in spill at the eight mainstem projects to

achieve 80% fish passage efficiency as follows:
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Current Spjili Increased Spill

Lower Granite 40% 12 hrs 78% 12 hrs
Little Goose J0% 12 hrs 48% 12 hrs
Lower Yonumental none 4% 12 hrs
Ice Harbeor 25 kecfs 24 hrs 100% 12 hrs
McNary none 48% 12 hrs
Jahn DRay none 33% 12 hrs
The Dalles 30% 8 hrs 40% 24 hrs
Bonneville 180 kcfs 3 hrs same

7% kefs 13 hrs

6. I have run the CRiISP 1.4.5 model to compare current and
the NMFS 30% FPE spill plans. Total system survival is 50% for
current spill conditians and 7% under The NMFS plan. These
estinates .nclude surwvival zf both fish that are transported to
below 3Zonneviile Dam and fish that nigrated through tha river
system.

7. The survival of fish traveling in river is alsc adversely
affected in the NMFS spill program. The total passage survival of
in river Iish decreased from 3l4% under current conditions to 1/%
urnider zhe NMFS plan. This is a decrease in fish survival of 50%.

8. The decreases with the NMFS plan are the result of
decreased <transportation and the high level of nitrogen
supersaturation. In the current plan saturation is below 114% but
it reaches to 139% under the NMFS plan. The percent of fish
transported is also decreased under the NMFS plan. current
transport is 50%. Under the NMFS plan 37% of the fish are
transport;a.

9. Attached as Exhibit 2 is a very brief report providing

details of these analyses.
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10. These results will tend to underestimate the adverse
effects of the NMFS spilll cprogram £or at least three reasons.
First, the CRiSP model does not calculate adverse effects to salmon
until the dissclved gas concentrations exceed 114%. Generally
reccgnized water guality standards call for avoiding levels higher
than 110% %2 protect f.sh; some research suggests that significant
adverse effects begilin at even lower levels. Second, the CRisSP
model wOTrks with average gas supersaturation levels and does not
take account zf .2callized areas c¢f much higher gas supersaturation
levals associated with NLSN 3iverage supersaturation rates. Third,
the <ZR1SP -~odel does not <take account of adverse effects on
returning adults, which =end t3 <oncentrate below dams where
localized gas supersaturatlion levels are highest. The lecss of
returning adult salmon from gas supersaturation may hava much
greater conseguences for the population of endangered and
threatened salmon stocks than the loss of juvenile.

11. I wunderstand %that YMFS bases its ratiocnale for the
increases in spill at least in part on certain computer modeling
results provided by the states and tribes. I have not seen these
results. However, assuming that they are generated with the FLUSH
model generally used by the states and tribes, they would not show
the negative effects of gas supersaturation at all because the
FLUSH mod;f does not take account of the negative effects of gas

supersaturation.
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Curricnlum Vitae for Jutues jay Anderson

Appointment
Associste Prafessor (WOT)
Msheries Research [osutute and Ceater for Quantrative Sclence 1o Forestry, Fithertes and Wiidlife
Callage of Ocsan and [Mshenes Sciences
Univaraity of Washington. Seattis Washington 9§19

Eheosnumber
(206} 5434772, 5417848

e-mail
Hm@sh weshingion.edu
Socia) . I
537444318

Previnus sppointments

Ocesnographer, Dept. ol Occagomraplly, [niversity of Washington (1969-1979)

Principal Oceanographer. Fishenes Rasearch Insuane, (7W (:1979-80)

Adfunct Assistant Professoc, Marine Sciences Research Center, Stawe Uuiv. of New York (1977-1980)
Vigiting Scientst, [astwuie of Oceanograpnic Sciences, Wormiey Pnglang (1980)

Visiting Scicarist, Natonai Insuiute of Oceanology, Ambon Indoness (seven visirs baawoen 1980-1983)
Visiting Scieatist, Dept. of Biophysics, Univerniry of Kyoto Japan (1981)

Research Axsaciawe, Callege of Ocean and Fishery Sclences, UW ((1981-1982)

Research Assistant Professor, College of Ocean and Pishory Scicacces, LW (1983-87)

Research Astociste Profestor, College of Ocean und Fishery Sclences, 1IW (1987-91)

Resesarch Interest

Rlomarhematics, ecology, [Tsherics. oceanographly, toxicology. {lsh proxection at power piams, animal
and human behavior, decition procasses, ecosysiem mogeling,

Profettional Activities
I | seivis
Associate Bditar to The North American Joirnal of Fisherics Management ([ 988-1989)
Croposal Reviews
HPA Estvirossnemal Biology Revicw Panal
NSF Bioclogical Ocaanography, Physiological Processes
U.S. Geatogicpl Survey
Naturat Bavironmenal Research Councll, Grest Britain
FPA Cooperstive research programs
NSF Prychobialogy
Ronneville Yower Administration to technicyl work group

NST' Physiological Process section
NOAA Northwrist Msheries Cenar
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lournal ceviews
Journal of Merins Resesrch
Limnology and Cccanography
Dosp-Saa Ressarcn
Continentat Shalf Ressarch
Amencan Natiralis
Mabassgar, the quanerly jourual in Oceanography
Inieraauoasl Symposum and [iducstionai Workshop on Fish-Markiog Techuiques
Nurth Amancan Joornal of Fiherics Management
Transacuon of the American Fisherics Society
Cansdian Journal of Figheries and Aquatic Sclences
Nonhwest BEnvironmenral Journal ([llahee)

Caonsuing Actlvities
1975 NCAA. repart on underway sampling systems
1983, |984 Technical Ams Llorparation. uathemsucal mmodaling
1984 Fxxon Company, Impact of off shorc drilling
{985 Chelan Public Udlily, cxpert witness on fish monaiity au hydrocieciric nlants
1986 Coastal Cllmare Corporation. compuier programmung
{987, 1988 Bonucvule Mower Agminmsirstion, coasultant to technical wock groups
1989 (ireat Salthay L'xpenmental Station, fish behavior literyture review
1989 Havirex, inc. fish diversion and protection
{989-1990 Maatans Dept. of Fish Wildlife and Parks, ecosystem modeling
1989-1991 Bonocville Power Administrarion, coasuitant 10 develop fisheries research agenda
1990 Clty Councal of Kennewick (WA), sfecis of bridge remov] on saimon runt
199172 Army Cormps, modeling flsh behavior a1 dauns
1993/4 Harza Nomhwest Consulting Bngincers, Sulmon passsge modaling
19934 Pacific Northwest Project. Saimon passage modeling
1994 Chapman Consuiting, Salmon passage modeling

Erofessional membershios
Sigma X3
Westarn Sociaty of Naturalists
Associstion of the Swdy of Auimal Dehavior
American Socisty of Limnoiogy and Occanograply
American Associstion for the Advancemcent of Sclence
Amau‘nnﬂa?hswqy
Resource ﬁﬂlnl Associstion
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v . .
Seesicn chialrpireon i the Seanich Inlet worszhon, Heb 1983
Coordinsior for Bonlogical Risk Assessment Workshop Usiversity of Washingtna, Jul 1987

Seszion chairperyon s the Coafcrence on [Msh Protection s Stream and Hydro-Power Mams Spoasared
by Bloctric Power Research [nstitne, Oct 1987

Coordinator of ths Bonneville Power Administraticn Survivai Woricshep, Priday {larbor Labarataries,
Fah 1989

Organization commirtee for the Bonnevilic Power Adminiszration Fredatoe/Prey Workshop, Friday
Harbar { aboralones. May 1989

Publi .

Puget Sound water quality planniog corminee, ad hae commitice on utnient studies, Mar |987

University of Washingon Saturday Alumni Lecrures, Autuma 1989

Astocials Editar North Amentcan Journal of Fisherics Maoagemant, | 989-1990

University Tusk Fores on Selmon and the Columbia River System - represent the UW i a group of
feculty frum the University of 1dahn. Cregon State University, Washingion Sute (niversity and
University of Washirizton with interests and expertise reisting 10 the Culumbis River sysrem,

Ravenna Creele Feasidillty Study - joined with represemadves of acighbarhoods adjacens to Ravenna

Creck and mempers of the Depantment of [.andscape Archhicerure o coasider the possibility of
daylighting the creek from (t's source 10 Portage Bey and possible sessorasion of it's salmoa run,

I'rovide enalysit art advice to the Snake River Engdangered Species Recovery Taam
Expent wisnsss carufied

Hederai Eneryy Regulatory Commission Courn - certified as a fisherics cxpert oo issuss of flah migration
and dam passage
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{989 Andersoa. J.. D. aubie, ana D. Netezel, Procecdings of U Sinoit furvivel workzhop, facific
Northwest Laborsiory Publicaioa, in press.

1989 Morison. R. and J.J. Anderson. Rixk asvessment-risk mansgement: The need for 3 symesis. R.
Morison and J.J.Anderson presented af the Anaudl Meeung of the Sociexy for Risk Analysis. San
Prancisen, CA. Oct. 30, 1989,

1990 Anderson, JJ. Assessment of the risk of pile dniving to juvenile fish. Presedted ot the {$th anumal
mambérs meering and scminar of the Deep [oundatioas nsumte. October 10.12, 1990, Suatiis
Weshingon,

{990 Ostrander, (i.K.. J.J. Anderson, ). P Pisher, M. L. Landait and R, M, Kocan, Decreascd
performance of runhaw trout emergence behaviors foliowiig exposure to henzoda)pyrenc., Flsbery
Bull, 88:51-55.

1990 Andersan, J. J. Mathernaucal mogels for fish bypass systems, Kepor to the Portand Districy of the
Army Corps of Hoginsers,

1091 Andertan, J.J. Fish Bypass System Mathematical Mogels. WATERPOWER 91, Proceedings of the
Inernstionat Confercncs on Ilydrupawer, July 24-2G 1991 | Deaver, Calorada.

1981 Peist, D. I, ane I.J. Anderson. Review of Deliavior Relevant o Fish Quidance Svitems. Msheries
Researcn Insutute, |nivenity of Washingion, FRI-UW-9102.

1902 Anderson, J.J. A vitality based stocassuc model for organism survival. [n Individuai-Rasad Models
ang Approacuss in fenlogy: Populatons, Communiies aud Ceosysems. Fditors DeAngeils and
Gross, Clapman Hall, New York, p 256-277.

1993 Anderson.. J.J. ¢t al. Caolumbia River Saimon Passage Model CRISD.1: Documentation for vecsion
4 Releasc Duts Maren 1993

1993 Nemods R arui J.J. Anderson Rc:ponsc of juvesnile saimoa 0 light in Nonh Aumcrican Joarnat of
Fishenes Management. |2.684-692,

1993 Anderson. J.J. July Repan to the Snake River Salmon Recxvery Team on an Analysis of Speing
and Fall Clinooic Survivus using the (RiSP Mainsiem Pessage Modcl

lavitad lecmures and Sequnamn

1978 Water mamcs of the easrern tropical Noawn Pacific. Dept. of Oceanngraphy, Orcgon State
Unlvernty.

1982 NSTVIndonesta Seminar oa Marinc Science, Jakara [ndonesia.
1982 A stochastic moded for the size of flsh schools. Dept. of Biophysics, Kyow Usiversity

1983 Saanich Inlet Confereuce, [astirute of Ocean Sciences Sydacy, British Columbia,
1984 Probability distribuiions in biclogy. Msmuaries Class 507, winter quanar.

1984 P'rubsbility models. Marine Scieaccs Rescarch Ceater, State Untversiry of New York at Stony
Brook

1984 A look at wity and how animals form groups. Liztorial Sociery of New York.
1984 kish Schooling, New York Clty Sea Gypeies.

1984 The lmitations and uses of microcomputers, Psychistry Grand Rounds. St. Vinceats Hospital, New
York.

1888 A fish fesding model bascd on gume and catasirophe theorics. CQS/Biomath 597, Seminar Ceater
for Quamsitstive Science, University of Washingion.

1983 Madel of fish feeding behavior. Marine Sciences Kesearch Cenuce. St University of Now York,
Stomy Brook. N.Y. Febraary 5

1985 Mathemazical model of {lsli feeding behavior. Behaviaral Dealogy sea:in-' Simon Mrascr
Univarsity, March 6.

{985 Scasonsl distributions of nutrienw and chicrophyil in Puget Socund. Unlvntry ofWumn-
Chemical Occanography lunch saminar,
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| 78S NITROPSI Workshop. Ligeiow Latarstory for Ocesn Sciences. Roctn Rey Maing, july 811,

1mwm~mmcwoqmmmmmumu .S. Ecvironmental
Prowsaion Agency, Daltimore. Nov (0-4.

1987 Risk Agsasement: 1tz comext, theory and application, Hich [labitat shurt Course, Calorsdo Stase
Untversity, Now. 18,

{987 Presenustion to Pacific Northwest tower I'Tanmug Councal: Strategies for & flve year work pisa oo
reservon? mortalily ang water dudger effocuvencss cvalustion December.

1988 Panal member for discussioa on unceruinty at ccological modeling in a reguiatory framework,
spoasared lry the Iaternational Socicy for Ecological Modeling, U. of Callfarnia at Davis, August

. 989 Flsh Resarvoir Interacuons. Nonbh Amernican [ake Management Socicty, Scattle, Sepe,

1989 Rebuildiag sh Populations an the Columbia River. UW Aluma Semmnar, Oct 14 1989,

1990 Symposium/workshop popuiations, cormmunity, and ecosystem: an individual perspective,
Knoxviile, Tonocssce, May 16-19

1990 Assexunent of the riskc of pile driving 10 juvenile fish. Mrevented a¢ the | Sth annual mambers
meesng and scmunar of the Deep [oundations [nsttute, October 10-12, 1990, Scauies WA

1990 Diesign criteria of belavioral fish guidance systems. Carps of Bnginsers Mlish Prssage Development
and Bvalumions Program. 990 Aunuai Review. Portiang OR. Oct. 19,

990 Fisk hehavior conmicerntiony (n flsh diversion sysiems. Lociure for the (.S, Fish and Wildlic
Service. Shom coursc on Fish divernion Sysiems. Portand OR., October 22

1991 Computer Mouels and Coiumbnia River Maasgemeat: Ag cxercise in Fact or Fantasy? Presented a2
the Amencan [nstitute of Fishery Rescaren Biologist, Northrwest Meczing, Jaoyary

1991 The llistory and Restorotion of Columbia River Saimon: The Problem of an Endangered Specics.
Presented ut Farth Day ‘91 Workshops, Center House Seattie Center

1991 Anderson, J.1. . Cwmpuaer Modals and Columina River Manuyemeru: An Exerevse in Faet or

Famavy? Presemed at e American Insucute of Fishery Research Hiologist Nonbwes: Mesging,
Jamuary

1991. The {Iiswory and Resturation uf Cahimbis River Salmoa: Tha Problem of an Endangsred Specics.
Presented ot Easthi Day ‘9! Warkshops Cenrer Houss Seartlo Conler, MayBPA .

1992. Whnt we know and don't know sbout reservoir survival of juvenils salmaonids. Preseated at
Chinook Smalt Survival Worksbop. University of 1dabo, Moscow, [daho. February 26-28, 1992

1992. Ohscrvations and models of the behavior of fish 10 sound. Acoustic wrricthop sponsored by Army
Corps of ngineers and the Hurcau of Reclamation, Secramento Califarnia March 17

1992 A vitality based model for arganixm survival. I'scific Nonbiwest wockshop on Mathematicsl
Nivlogy. University of WaShingion Apni 4.

1992, Histary and susus of Columbis Rives Sisherics Modcls. Orwgua Ciraduste Instrute. April 14,

1992, Heh debavior coasiderations in fish diversion sysicma. Lacture for the U.S. Flsh and Wildlife
Service Short course oa Figh diversion Systems. Yakima, WA, April.

1992 Bonne7ille Power Administradon Projects Revicw, Mainsiem passge models presentauon ia
Vancouver WA,

1993 Capmer Por Sl.runndc Suulics’ seminar insegrarion of Salmon Life Cycie Modcls - Habitot io
Hervest

1993 Soltwars for Sustinability: A Calumbia River Example. Locture in the Institute for kavimnmental
Studics Scminar Atraining a sutatinabic Society.

994 Pist Nations Conference ot Flaheries. Vencouver BC January 1994
1954 Lunpery Barrier Reserch Workthon, In miancesots Feb 1994

1994 Ccosystam Management in Wesicr [misrior Forests. May 1994, spokane Weshicgow, Science
Team leader in te2s10n on Straagies for Resolving Major Ecosystem lssucs.
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1983 An undorwey water sampling system (with A. Copptag), Americsn Sacicty of Limagjogy and
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Ocean Science mesring, New Orlcans.

(984 Zooplankton probabiiity oisuibyticas: Everything coming yp gamma (with A. Okybo), Ocesn
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1984 A predatnr-prey bchavior model based on catastrophe and game theories. GUTSHOP 34, Moanth
workahop on f1sh foad habits at Paafic Grove, Californis. Doc 2-6.

1987 A mathemsticat inodel for startle responsa in fish, Interastional Fehology Conference XX,
University o1 Wisconun, August

{987 Graphical repraseniaion of meael unceriainey for risk asscsamernt (With R Morisan), Worksaop
on theoreucal ecology: Ecodynamics. Oct $9-20 1047, Julich, Germany.

1987 Mortality and turvivorshup Based on A siochastic model of organism teailh, Workshop oa
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Washington D.C., November.

1987 Iy uneerataly ig risk asscssmear predistablc? (with R, Mexison), Eavironmetrics 87, Washington
D.C.. November. |

198¢ The relstionship of uncenainrty and peobability 1o cculogica risk analysis modeis (with R.
Morison), Ecological Modeling in 8 Reguistory Mramework, spogsored by the loiernational Socioty
for l'cologscal Modeling, University of Culiformus at Davis, August.
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Evaluation of NMFS Spill recommendation

prepared May 11, 1994
by James J. Andersoa, Uaivertity of Weshington

Introduction

This report describes an analysis of the proposed May/Tune {994 spill program
for the Snake River. The analysis uses the CRISP1.4.5 model with the most up to date

calibralons including the NMPS survival study in 1993 and model parameters used in
the System Operation Review.

The model runs used {lows and temperatures {rom 1990, & year similar to
observed and projected flows for 1994, The 1990 flows may be below the 1994 flows
§0 in this respect the model runs underestimate nitrogen mortality affecs.

Resuits specific to spring chinook are given in tbles beiow which compare 2 base
case using the current spiil schedules, the NMFS proposed spill levsis to achieve & 80%
fish passage cfficiency (FPE), 4 spills 1o meet exactiy 80 FPE, and spills that limit
nitrogen level 10 [20%. Table 1 gives total system survival and transpoctation
percentages under the four scenarics. Table 2 through Table § give in river conditions
inciuding flow at dams, percent instantansous spiil at damae (spill was set at 12 hr per
day except at Ice Harbor which spilled for 24 hr to 8 maximum of 25 kcfs), perosat
nitrogen saturation levels in poois behind dams, FPE at dams, and percent in river
survival of fish 10 each dam.

The total system survival under ransportation (Table 1) assumes transport
survival of 80%. A document is in preparstion detailing the calibration of transpartation
survival estimates (Anderson ¢t al. in proparation), System survival is taken as the
percent of fish relessed at the top of Lower Granite Resacvoir that survive to the estuary.

Table 1 Symem survival and transportation

percents under four plans
. systom parcent
Scentric | rvival | tanaporved
Currest 0% %
- NMFS pian 3I7% U%
FPE = 80% 33% 16%
Np<120% | 43% 0%
 EXRIBIT 2
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Tabie 2 Curreat conditions projectad for May 20,

River segment Flow Spiﬂm FPR In river
of project (kefs) (hr) in pool survival
Estuary . 112 _—_3.6-_
Bonneviile 232 50 107 70 39
The Dalies 216 30 (8) 105 52 42
John Day 212 0 106 72 46
McNary 208 Q 107 70 51
Tes Harbor 61 25 114 58 56
Lower Monumenial 61 Q 113 65 62
Little Goose 61 30(12) | 108 65 70
Lower Granite 61 40 (12) 105 67 82

&. 5 kcfs achieved under 28 hr spdl

‘Table 3 Conditions uader §0% FI'E for May 20

HEEEREERERD Wi

River segment Flow | Spill Nhrom FPB In rmr

or project (kels) % in pool 7 survival
Batuary - 113 17
Bonneviile 32 50 116 64 20
The Dalles 216 40 113 74 2

Joha Day 212 33 110 78
MeNary 208 43 110 80 26
loe Harbor 61 25t 139 84 33
-+ Lower Monumental 61 54 125 83 62
Liuie Goose 61 48 112 3 72
Lowor Granits 61 78 100 82 84
t. ZJkehy U Br spill
)
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‘Table ¢ Conditions uader exactly 80% FPE for May 20

L —— N —
River segment Flow | Spill | Nirogea | p | In riv;j
or project (kefs) % in poal survival
Estusry . 113 i5
Bonneviile 232 90 118 80 16
The Dalles 216 48 113 80 17
John Day 212 36 110 80 19
MeNary 208 48 110 80 a1
Ice Harbor 61 40* 140 80 7
Lower Monumental 61 47 129 80 58
Little Goose 61 60 111 80 72
Lower Granite 61 i) 100 80 84

T 8. 45 kc3s achiieved unger 2% Ar spill

Tablc § Conditions for keeping nitrogen below 120% and maximizing FT'B

up to 80% for May 20
— i ——
River segment Flow | Spill | Nizogen R In river
or projest (kefn) % in pool ' wurvival
i — E— A ——————
Estuary - 113 18
Boanaville 212 90 118 80 40
The Dalles 116 48 113 80 40
Joha Day 212 36 110 80 44
McNary 208 43 110 80 52

los Harbor Thilracs 121 56
los Harber 61 25t 120 56
Lower Monumenuwal | 61 5 120 .
Littic Gooss 61 30 111
Lower Granite 61 n 100

n
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