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Report and Proposal to Study the Boylan Smolt Transport System
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The current losses of salmon and steelhead smolts migrating down the Snake and Columbia
Rivers is cstimated at up to 15% per dam. With eight dams and reservoirs to navigate,
smolt survival to the ocean is unacceptably low. Means to improve their survival have or will
include screening and bypassing the powerplants, reducing transit time by improving flow
velocity reducing predation, and continuing barge or tanker truck transportation of smolts
downstream. This report addresses a closed conduit pipeline system to reduce transit time
and reduce other hazards to the smolts.

Need fo

The hazards to smolts during downstream migration through the slack water of reservoirs,
powerplant turbines, supersaturated water below dams, and predator-infested waters are the
major causes of their reduced populations. Some species are near extinction from these
impacts, along with overfishing.

Efforts to reduce smolt damage at powerplants is centered on new or improved screening
and bypass systems. It is assumed this program will continue. The low water velocity in the
cight reservoirs (about 270 miles of water) adds many days to the natural migration

time, and the resultant losses are apparently in the order of 10% per reservoir. High natural
runoff, deliberate upstream storage-reservoir water releases, and now reduced reservoir
operating levels during the smolt migration season will contribute to higher water velocity
and, presumably, better survival. However, these measures may also result in significant
costs to power production, agricultural water supplies, and navigation and recreation (the
latter two, in the case of altercd reservoir operations). Reducing the transit time by
collecting and transporting the smolts downstream by barge or truck has given good results
with some species, but appears to disorient others and result in poor adult return rates.
Alternative transportation is currently being examined by a small group who arc
concentrating on the open channel or canal approach.

A pipeline transport alternative is described in this report. This alternative will require a
series of tests and exploration to validate its feasibility from a biological, engincering and
cost standpoint. Water velocity for the pipeline system could be in the range of 2 to 4 feet
per second or 1.4 to 2.7 mph which would result in water particle transit times of between
4 and 8 days for 270 miles. There is also a potential for the combined application of the
canal and the pipeline methods of transportation.
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The key features of the Boylan system is a semi clear plastic pipeline provided with flotation
and anchoring at & fixed elevation within the river-reservoir system. Submerged pumps
would be strategically placed along the line to overcome pipe friction losses and provide the
energy to accelerate the pipeline water column. Injection of air or oxygen, food and
exchange water for imprinting could also be provided at intervals along the line. Ejections
of sand, silt, detritus and exchange water could also be provided.

It is envisioned that a reach of this pipeline would be from dam to dam with inspection and
small resting terminals at the sending and receiving ends. The collection and transport at
the dams would be integrated with the existing and planned screening and collection systems.
Discharging of fish would be below Bonneville Dam at a single point or distributed over
several miles by a pipeline with turnouts. Predation should be reduced greatly by having
turnouts distributed over several miles below Bonneville Dam.

Figure 1 shows the overall concept of the system and Figure 2 the details of the pipeline
suspension system. Figure 3 shows a pump module and Figure 4 shows the exit and
entrance pipeline terminals.

If smolt losses between Lewiston and Lower Granite Dam prove excessive based on current
testing, the pipeline reach could be extended upstream to a new collection facility near
Lewiston, It is expected that the need for this new facility will be the subject of a separate
smudy. Also, if further experience shows smolt damage dué to passage from the dam
collection channels to the tailwater facilities is excessive, a 10 cfs fish ladder

dedicated to smolt transport to the next pipeline terminal could be incorporated into the
design as Figure 7.

A new and promising method for collection of smolts is the use of sonic guidance. Sonalyst
Inc,, in Waterford Connecticut, has been using sonic guidance to keep fish out of the
turbines at power plants and to herd them for various other reasons. It is probable the sonic
characteristic needed to collect salmonids can be perfected and used in the Northwest for
fish passage, predator control, and many other problems that impact our various fisheries
Figure 8.

e N velopmen m

Several concepts behind this plan have not been reduced to practice and a scarch of existing
experience, application of theory and modeling, prototype testing, and the application of

scasoned judgment is needed before the feasibility can be confirmed. These key factors and
suggested means to obtain answers follow:



2,3

Biological

The smolts willingness to enter and stay in the semi transparent pipeline should be greatly
improved over opaque pipelines. Final proof of this would be with a prototype test but
preliminary work could be with a smaller test section. Smolt ready for downstream
migration would be needed for the final proof but other species might be suitable for earlicr
testing.

The effects of the pressure change across a pump module can be reduced by having a larger
number of smaller pumps distributed down the pipeline, For example, the friction loss
which must be accounted for per 10 miles section of 24" plastic pipe, flowing at 2.5 ft/sec or
1.7 mph would be about 42 feet of head or 18 psi. If this change is too large for low smolt
mortality, a closer pump spacing could be provided.

The possibility of abrasion or other contact damage to the smolt is somewhat offset by the
natural velocity profile across a flowing pipe where the velocity as the center is the highest
and drops off sharply near the wall. Tending the other direction would be the pressure
change through the pump module which may cause the smolts to rise in counteraction to the
increase in pressure. A continuous prototype test loop of near operation size and pressure
change may be needed to obtain facts on these questions.

The allowable density of fish in a line with uniform flow is another facet that will impact the
feasibility of this concept. For example with a 24" line flowing at 2.5 ft/sec. or 3,500 gpm
and an input of 20,00,000 fish over 90 days the average water per fish would be 22 gallons.
The importance of this is unknown but high density is suspect as a problem for some species
at least in a near zero-flow environment of a fish tanker or barge. Ficld experiments may
shed light on this item.

The need to add food or oxygen to the pipeline is unknown but provision to do so would
not be prohibitive in a prototype or final design. Dissolved oxygen monitoring would be 2
part of the final design.

Orientation and homing urge after a pipeline transit of several days may be the most difficult
to answer and may take a long duration, large test program. A simple initial test for this
factor should be a priority matter.

Mortality rate in the pipeline system can be determined in the same manner as with tankers
or barges. A prototype test should show what to expect for the full applicaton.

‘Water mix or exchange along the pipeline could be from none to 100% or more per reach
if the pumps are sized 1o accelerate the added water and still overcome the friction losses.

Dircet collection and injection of major tributary stream smolts would be passible if there
is a biological advantage over picking them up at the next dam downstream.

3



2,3
cont.

4,5

If rest stops of large volume are needed, they could be constructed near shore away from
the dams and either dikes and screens or curtain nets used to form an enclosure. Terminals
for incoming and outgoing pipelines would be needed along with decking and baffling to
create attraction currents to guide smolts back to the pipeline after a rest.

The relationship between pipeline velocity, needed rest areas, willingness to travel day and
night, and how the species differ will need biological and enginecring attention in arriving
at a practical design.

Encinssh

The suspension system would keep the pipeline at a depth satisfactory for the smolts and
below the expected reservoir water fluctuations. The pipeline would be free between
anchor points and anchor point spacing would be dependent upon further engineering work
and specific site condition with special attention to reservoir water velocity. The pipeline
should be very near naturally buoyant but to insure stability, flotation will be needed to keep
the cable suspension under tension at all times. The effect of air or gas collection and
differing water density due to temperatures should be addressed.

Pipeline wall thickness would be determined by maximum operating pressure differential and
aver pressure relief valve settings, along the stress of installation and external forces acting
on it.

Pipeline plastic material would be selected on cost, durability, life, freedom from slime and
algae growth buildup and other factors. Polybutalenc looks promising.

Pump design must consider that no fish damage is allowed due to impeller contact with the
smalts, and an effort should be given to distributing the pressure changes within a module
to reduce damage to fish. At the same time reasonable pump efficiency should be obtained.
These trade offs will call for pump evaluation tests which could proceed in a hydraulics
laboratory in advance of field pipeline tests.

This system will have a ready backup in place with the powerplant screening and collection
facilities. If any pipeline reach becomes inoperable for any reason, the smolts would be
discharged to the reservoir. Pumps within a module would be in multiple units

and failure of any one would not cause pipeline shutdown.

System data such as flow, dissolved oxygen levels and pressure will be transmitted to key
operation points, probably the powerplant control rooms. Control of pump motor speed,
valves and other items would also be remotely operated and indicated. Computer control
of pipeline operation would be provided for all reaches.

Breaks or failures would require underwater repair. Unitized repair kits would be ready for
this contingency. Divers trained in the techniques would carry out the work.
4
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Since there is a long period of non-use it should be possible to thoroughly rinse the line and
even inject chlorine or other algae cleaning agents that would be acceptable for river release
once the line was cleaned.

Costs and Construction

Morrison Knudson Engineering Corporation has completed a preliminary feasibility study
of the Boylan Pipeline Concept and says it can be built as outlined in our concept and would
cost approximately $400,000,000, which is less than one-tenth the cost of most other
proposals. Construction would be relatively easy. No Right of Way, No Excavation
construction time would be fast compared to other concepts.

It is envisioned that through modular design of pumps and line sections much of this
construction would be done on shore and then barged and located on the alignment. Field
coupling of pipeline sections would be simple and achievable underwater.

Power losses for water lost to generation would be nil. Pipelines use would be about 2,000
acre feet for a 24" plastic pipeline with velocity at 2.5 ft/sec. operating for a 120 days. Power
consumption for his pipeline will be greatly dependent on pump efficiency, but with
hydraulic loss per mile at 4.0 horsepower and a pump efficiency at 10%, the electric input
would need to be about 40 hp per mile or with 270 miles of pipeline an aggregate of about
11,000 horsepower or 8,200 kw.

Proposed Program
Phase I

The initial work on this transport system would be for a small team of biologists and
engineers to review the concept for feasibility and cost. Key questions regarding system.
Life expectancy and other marters would be answered.

Phase II

If the initial review is positive, a prototype design and test program would be developed to
outline laboratory and field test requirements needed to further confirm and/or modify
program. Fisheries agencies and operating agencies would be involved in this and
subsequent phases.

Phase III

Next the field and laboratory tests would be funded and carried out. The prototype test
loop would be installed and tested (see Figure 5). Provided all indicators - biological,
engineering and economic - are supportive, the Program would move to Phase [V.
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Phase IV
7 Future phases would be for the construction of one or more of the dam to dam reaches.
cont. | Estimated initial review for Phases I should be completed in 6 months. Several universities

in the Northwest are researching now, and it is recommended they perform this review, in
concert with a registered engineering/construction firm.
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IDAHO STATESMAN -
OCTOBER 16, 1995

Extinction is no solution

Gov. Phil Batt said during the
recent Republican-run water
hearing that Idaho can put forth
a better salmon recovery plan
than the federal government. All
n.{hl. Phil — what is it?

Sen. Larry Craig, who only
rm:e'nlly withdrew support for an
undmt.ho-nbla ploy to cap Bon-

neville Power tion
qmudmg on salmon restoration,
calls himself a proponent of re-
covery but opposes any plan in-
| volving Idaho -ucc So does Sen.
Ki

Dirk
OK:uquhmnyauxplm.
4 r.h-mthuwau]dqmtamng
i farmers

) mntherew\mudh-plha

extinction
: as solution is the sort nlnminm
' that begs federal intervention.
Bumper stickers all over this
state propose a better option:
“Can Helen, not salmon.”
Fix the dams, guys.
Howard Shippey, Meridian
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e Universityctldaho
Aguaculture Research Instiura
Masecew, Idano 838442280
Phone: 208-885-5830
FAX: P

June 27, 1995

Mr. John R. Woodworth
825 E. Stare Strest
Boise, ID 83712

Dear Mr. Woodworth:

I appreciated the oppormmity to hear more.about the Boylan Fish
Pipeline to tansport salmonid smolts down the Snake and Columbia
rivers, when you presented the concept at the Columbia River
Salmonid Rehabilitadon Symposium heid a few weeks ago. In the
University of Idaho proposal to develop a system of conduits (open
and closed) and channels for rearing and tranmsit.of chinook salmon
and steelhead down the river system, I feel that the Boylan pipeline
could certainly satisfy the transit needs of smolts between
constructed rearing habitats, and, as you suggested for hatchery
stesihead, it could serve as the entre transportation mode.

Although, habitat is criical for fall chinook ‘migrants, as weil as
soring/summer chinook and stesihead moving downsmeam prior to
smoltificadon, uninterrupted and narral transit spesd during
smoltification is cridcal. [ cermainly support the comcspt. Any testing
that is necessary shouid be started immediately.

Sincerely,

I e

Emest L. Brannon
Director



Dr. William S. Plarrs
1803 Sunrise Rim
Boise. Idaho 33705
(208) 342-2505

Mr. Dick Woodworth
Fish Passage , Inc
825 State Street
Boise. Idaho 83712

Dear Dick:

At your request [ reviewed the two documents relating to salmen-stesthead passage
around dams. The pipe line and sonic guidance approach appears to have promise. In today’s
confusion on how to pass salmon and stesthead smoits through the lower Snake and Columbia
Rivers, no one has the answers. We have spent about 50 vears trying all kinds of alternatves and
many billions of dollars to pass fish withour success. For this reason [ believe the pipe line and
10 sonic guidance approach should be tested at the proto-type level. It appears in your documents
that this testing could be done for just a small fraction of many passage approaches already tried.
The many multi-millions of dollars spent putting logs and rocks into salmon-steelhead sweams
was enrirely wasted. It would have been much berer 10 pur 2 small fraction of these monies into
testing something that may work or lead into laying a base for something that may work in the
furure.

Best of luck with vour efforts.

Sincerely, 12 gy
: j / %ﬁa[}d

iy
L A 2 7

William S. Plarts




S; Washington State University
mm Tri-Cities 100 Sprout Roag:

11

Richiang. WA 99352
509-375-6200
FAX £09-375-5337

June 27, 1995

Mr. John R. Woodwaorth
825 East State
Boise, ID 83712

RE: Boylan Pipeline Concept

Dear Mr. Woodworth:

I was pleased that you were able to participate in the dam by-pass session in our recent
salmon symposium. I found your proposed Boylan Pipe Concept quite intriguing.

Hydroelectric dams, despite their obvious detriments to fish passage, seem here to stay.
While considerable efforts have been expended on methods to ameliorate fish passage, no
method used to date, including barging and spiiling, is without hazard to fish survival.

Your Boylan Pipeline concept is an innovative way to overcome problems associated with
other methods. Your proposal to perform a demonstration test on a full scale model is
both prudent technically and timely.

Please let me know if T can help in any way to advancs your pipeline concepr.
Sincerely,
i) A
Sl il ] :
i e A
William C, Kins
Associate Professor

Civil and Mechanicai Engineering

WCK/ggk  ciimeil1l.des
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:I'HO MAS L. WELSH

FISHERY CONSULTANT
W19 E. MIGHLAND VIEW OR. . BOISE,IDAMO 83702 . 208-343-3752

Mr. John R. Woodwerth
825 East State Street
Boise, Idaho 83712

June 15, 1995

Dear Dick:

As you know, I have studied the Boylan Pipeline Concept as a means of safely
transporting juvenile salmonids through reservoir complexes during their seaward migration. My
only criticism of the original plans I reviewed a couple of years ago was the lack of an efficient
collection system to get the smolts into the pipeline. The remainder of the concept appeared
logical and feasible.

Last week I attended the Columbia River Anadromous Salmonid Rehabilitation and
Passage Symposium at Richland, Washington where you presented your latest modifications and
improvements in the concept. There, you covered the sonic guidance work that has been done
successflly with certain fish species on our east coast. Apparently, those working on sonic
guidance need additional funding to find the proper frequency for guiding salmonids.

In my opinion, work on sonic guidance of salmonids should take place concurrently with -
testing of the Boylan Pipeline Concept. The two concepts are so dependent on one another that
the pipeline cannot succeed without a benign method of concentrating smoits at the entrance to
the pipeline. If we are unable to guide smolts by sound, we may need to consider other
alternatives. One that comes to mind is collection (aiready in piace) and then transporting them in
the pipeline from below Granite Dam to below Bonneville Dam. That pian still has the problem of
reservoir mortality in Lower Granite Reservoir. Perhaps spring drawdown of the upper reservoir
(to some level where the coilectors would still be operational) would speed up smolt migration
and reduce reservoir mortality.

I see an unwillingness by National Marine Fisheries Service to consider any program
except collection and barging of smolts. I have worked with anadromous fish for 36 year and
have been told for neariy 20 years thar barging will work, but it has not worked. It may have
bought us a little time but it is not a long-term solurion to preserving anadromous fish above the
Federal Columbia River Power System dams on the lower Snake River. While there are still a
few salmon left, let us begin as quickly as possible to test new concepts 10 save these wonderful
fish.

Good luck in your endeavors and thank you for your long and thoughrful efforts 1o
preserve our salmon and steeihead.

i
7 &7
Thomas L. Welsh. Ph.D.
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Dr. Phyllis H. Cahn
Long Isiand University, C.W. Post Campus
Department of Biology
Narthern Blvd.
Brookville, NY 11548 7

July 11, 1995

Mr. Delmar Boylan
Bex 572
Bruneau, Idaho 83604

Dear Mr. Boyian: *

This letter is in support of your pipeline saimon transport conceapt, as we
discussed in several telephone conversations during this past year. The
Snake River saimon is threatened by possible changes In the Endangered
Species Act, and in probable changes in acceptable water quality levels. it
is very important to try to determine the possibility of using a down-river
smoit pipefine system to protect these valuable young fish on their way to
the sea.

As a research scientist who specializes In fish behavior and physiclegy, |
envisage such a system as feasible. As long as the appropriate water
velocity, water chemistry and perhaps some needed visual cues are taken
into consideration in planning the device used, there is a strong
probability that stress can be minimized. | have had considerable
experience along these lines in the 30 years that | have been working on
keeping young fish in captivity in a heaithy and viable state. Therefore |
can visualize the value and extensive use that can be made if such a
waorkable system Is designed, and tested, and found to be satisfactory. It
will be technology that is transferable to many ather anadromous species
in North America and to other parts of the warid.

Good luck in your efforts to obtain federai funding for this work. Call on
me if | may be of assistance.

Sincerely,

b
Phyilis H. Cahn, Ph.D.
Professor of Biology & Environmental Studies
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3 FISH PASSAGE, INC.

e 825 E. STATE
BQISE. IDAHO 83712
(208) 342-1623
May 10, 1984
Guest Opinion

The Idahc Statesman

We appreciate the article on the “Boylan Fish Pipeline" you published in the May
4th issue of the Statesman. We would like to expound an that articie and inform the
public of the advantages to the pipeline and to explain the testing procadures.

We zre proposing that the "Baylan Fish Pipeline” could virtuaily solve the critical
issue of downstream fish passage for salmon smolt. We have been formuiating our
plan for over faur years and during that time have consulted with numercus parties
including fish biolegists, Idaho Department of Fish & Game, private fish companies,
Morrison Knudson and many others. \We know of no reascn why the pipeline won't
work and fn fact we are very confident that it will work.

The first step in implementing our plan is to perform a test.  The normal scientific
epproach to testing semething of this nature is to perform a lab test. We have a joint
proposal from Qregon State University and the University of Idaho for preliminary lab
testing. Their progosal cails for $350,000 fer a two year study. The preblem with this
approach is that it is too slew. We can not afford the Iuxury of a two year study when
the salmon runs are declining so rapidly.

We insaeéd favor a much faster approach. We propose a simuitanecus lab test
and a test of the pigeline in river with full scale equipment. The field test would include
a circular 24" plastic pipeline approximately two miles in length with a pump to move
the water at the targeted speed of approximately two miles per haur, The system wauid
be set up with viewing windows and rest pens so that scientists could see how the
smoait rezct and examine them for general conditions. The smoits could be run

distances up to 500 miles, the approximate distance from Lewiston to the ccean. This
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«

test would simuiate actual conditons and would sertle any unanswered questions
regzrdiﬁg the pipeiine. The cost of these tests is estimated to be $5 millien.

One questicn that has repeatedly been asked is "how can the smoits be
cailected for piscement inta the pipeline™? We are certain this problem is solved by the
use of sonic guidance. This technique has been used successiuily on the East coast
and the Grezat Lzkes for several years to keep fish out of turbines and to herd them for
ather reasons. The above menticned test would include 3 demonstraticn of sconic
transducers to herd downstream migrsting smoits into a holding pen feor placement into
the pipeline.

If the test is successful the pipeline could be constructed in about twelve
months. Here are some advantages (o the Baylan Pipeline:
1. Daes not take any water away from users such as farming.
2. Pawer generation is unaffected.
3. Na effect on the barge industry.
4. Oncs the pipeline is in operatian there would be na predation on smalts.
5. The cost of the pipeline wouid be less than 10% of most cther propasals.
6. River recreation and business would not be disrupted.
7. Smolt travel couid be reguisted from 5 to 12 days ar longer depending on
what the field test shows to be the 6pﬁmum speed.
8. Salmon runs could be restored to rivers that once had succassiul runs prier
to the Hells Canyon dzms i.e. Boise, Payette, Qwynes, Malheur Rivers etc.
We cannot afford not to test a system that affers gll of these advantages and
casts as little =s 10 percent of other plans and has na adversa cansaquencas to other

users of the river. There is litlle to lose and much to be gained but time is running out.

L i B

John R. Woadwarth



’ FiISH PASSAGE, INC.

14 b 325 E. STATE
8QISE. IDAHO 83712
(208) 342-1623
May 10, 1884
Guest Opinion

The Idahc Statesman

We appreciate the article on the "Boylan Fish Pipeline” you published in the May
4th issue of the Statesman. We would like to exgeund on that articie and inform the
public of the advantages to the pipeline and to explain the testing procedures.

We are pgropasing that the "Baylan Fish Pipeline” could virtually soive the critical
issue of downstream fish passage for salmon smolt We have been formulating our
plan for over four years and during that time have consuited with numercus parties
including fish biclegists, |daho Department of Fish & Game, private fish companies,
Morrisen Knudsen and many cothers. We know of no reason why the pipeline won't
work and Eﬁ fact we are very confident that it will work.

The first step in implementing our plan is to perform = test  The normal scientific
approach to testing something of this_nature is to perform a lab test. We have a joint
propesal fram QOregen State University and the University of |daho for preliminary lab
testing. Their prepesal cails for $350,000 for a two year study. The problem with this
2pproach is that it is tco slow. We can not afford the luxury of a two year study when
the salmen runs are declining so rapidly.

We ins:eaﬁ favar a much faster approach. We propose a simuitaneous lab test
and a test cf the|pipeline in river with full sczle equipment. The field test would inciude
a circular 24" plastic pipeline approximately two miles in length with a pump to move
the water at the targeted speed of approximately two miles per hour. The system would
be set up with viewing windows and rest pens so that scientists could see how the
smoit react and examine them for general canditions. The smoaits could be run

distances up to 500 miles, the approximate distance fram Lewiston to the ocean. This



test would simulate actual conditons and would sette any unanswered questions
regarding the pipeline. The cost of these tests is estimated to be $5 million.

One question that has repeatedly been asked is "how can the smoits e
callected for placement inta the pipeline™? We are certain this problem is salved by the
use of scnig guidanca. This technique has been used successfully on the East coast
and the Grest Lakes far several years to keep fish out of turbines and to herd them for
other reasans. The above menticned test would include a demonstraticn of scnic
transducers o herd downstream migrating smoits into a hoiding pen for placement into
the pipeline.

If the test is successful the pipeline could be canstructsd in about twelve
months. Here are some advantages to the Baylan Pipeline:

1. Does not take any water away fronrusers such as farming.

2 Power generaticn is unaffected.

3. Nag effect on the barge industry.

4. Once the pipeline is in cperation thers would be na predatiorr on smolts.

5. The cost of the pipeline wouid be less than 10% of most other propasals.

6. River recreation and business would not be disrupted.

7. Smolt travel could be reguiated from 5 to 12 days or langer degending cn
what the field test shows to be the épﬁmum speed.

Salmen runs couid be restored to rivers that once had successful runs prier

o

1o the Hells Canycn dams i.e. Boise, Payette, Qwynes, Malheur Rivers etc.
We cannat afford nat to test a system that offers &ll of these advantages and
casts as litle as 10 percent of ather plans and has na’ adverse cansaquencas to other

users of the river. There is little ta lose and much to be gained but time is running out.

AL

John R. Waodwarth
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Mr. John Woodworth
825 E. State Street
Boise, ID 83712

Dear Mr. Woodworth:

The Idaho Fish and Game Commission (Commission) has previously given your
Boylan Pipeline concept considerable review and discussed its potential merits
with fisheries staff. While the Commission has developed a policy on Salmon
Recovery, it will continue to provide its cooperation on your current research
proposal, which is before the Northwest Power Planning Council for funding.

The Fisheries Bureau has offered to help in you with utilization of the Salmon
River irrigation-screening project, C.J. Strike Reservoir, or at one of the state
operated hatcheries as appropriate sites for this research. Fisheries will also
provide the appropriate necessary salmonids for a viable test, once you secure a
suitable site and have approval from Idaho Power Company, or other entities.
Your pursuit of funding through Columbia Basin Fish and Wildlife Authority
planning processes is the appropriate review of new research activities

Thank you for your continued interest in salmon recovery.

. ///i_,

John Bumns
Chairman
Idaho Fish and Game Commission

Leaving Idaha's Wildlife Legacy Better Than We Found Tt

2065-334-3700 » Fax: 208:334-21 14 » idaho Relay 180037 tp/ fus T



Bonneville Power Administration
Fish and Wildlife Program FY2000 Proposal Form

First, read the instructions document

Please carefully réad the mstructions document that was sent with this proposal tempiatz. All
field- and content,related help s in that document, pius instructions on which version to use. and
how and when to ferurn the compieted proposal to BPA. If vou are missing the instrucuons.
please visit www.efw.bpa.gov/EnvironmentEW/Proposals/ ATWP/2000/ or call Connie Little at
503-230-4296.

Notes for Word 97 version

* Some help text is included as “hidden” comments on the data form, which are displayed by
resting the mouse cursor over any yellow text (usually the section headings or field names).

= You can now inserz rows in tables. instead of just adding them to the end. Press Alt-R in any
table and you'll be asked whether 1o insert a row at the current position or add one to the end
of the table. The two budget tables oniy allow rows to be added at the end.

Steps to complete the form

1. First, read the instructions document.

2. Second, save this form as something other than BLANK97.DOC. Use the BPA project
number if available (.. 8906200.DOC), or for new projects, use a descripuve filename
such as: NMFSGAS.DOC.

3. Your cursor is already in the first field. Title of Project. so start typing.

NOTE: When you exit the Project Title or Project Number fields, your screen may
display a “Header” box briefly. The form is updating its footer, and will continue
normally.

4. Fill in all fields (gray boxes) pressing Tab to advance from one field to the next. Then fill
N narrative input areas, pressing down arrow to advance.

3t Print the completed document.

Save the document to disketie and mail both paper and diskene to:
Bonneville Power Admimisranon - EW
ATTN: Connte Lile
FY2000 Proposals
P.O. Box 3621
Portland OR 97208-3621
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PART | - ADMINISTRATIVE
Section 1. General administrative information

Title of project

Anadromous Salmonid Transit System

BPA project number:
Contract renewal date (mmv/yvyyy): ] Multiple actions?

Business name of agency, institution or organization requesting funding
Morrison-Knudsen Corp

Business acronym (if appropriate) MK

Proposal contact person or principal investigator:
Name Garv West
Mailing Address One Momson-Knudsen Plaza, P.O. Box 73
City, ST Zip Boise, ID 83729
Phone (208) 386-5695
Fax (208) 386-6669
Email address  gary_west@mk.com

NPPC Program Measure Number(s) which this project addresses
Section 5 Juvenile Salmon Migration, Specifically 5.0B and 5.0E

FWS/NMFS Biological Opinion Number(s) which this project addresses
Not Applicable

Other planning document references
Not Applicable

Short description

MK and co-investigators are proposing a conceptual plan to bypass emigrating salmonids
around Snake River dams which includes EPC of the bypass system of conduits and
channels, tests on fingerlings'smolt response. and suggested routes for the svstem

Target species
Chinook and sockeye salmon. and steelhead trout. Testing will be performed using
anadromous smolts provided oy the Idano Fish & Game Depanimen:
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Section 2. Sorting and evaluation

Subbasin
Snake River

Evaluation Process Sort

| | If your project fits either of

| Mark one or more | these processes, mark one |

| caucus | or both | Mark one or more categories

= Anadmmous [T Multi-year (milestone- | [_] Warershed councils/model
based evaluation) | watersheds

E Rﬁidenk fish | [J Watershed project [ Information dissemination

l Wildlife | evaluation [ Operation & maintenance

|
‘ [[] New construction
| l (<] Research & monitoring

i

I ] wildlife habitat acquisitions

CBFWA caucus | Special evaluation process ISRP project type

|

Implementation & management |

Section 3. Relationships to other Bonneville projects

Umbrelia / sub-proposal relationships. List umbrella project first.

Project# | Project title/description

(umbrella) | None

Other dependent or critically-related projects

| Project # | Project title/description | Nature of relationship
0 |

Section 4. Objectives, tasks and schedules

Past accomplishments

| Year | Accomplishment Met biological objectives?

| None
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Objectives and tasks

Results

Obj Task |
1.2.3 | Objective ab.c | Task ]
1 | Developipg Conceptual Plan & a | Thorough review of literarure related
Economit Assessment 10 this project.
b Develop cost analysis of the project.
< Prepare reconnaissance report to the
NPPC.
2 | Assessing Biological a Assess migratory and residence
Requirements habitat needs of target species.
b | Assess migratory behavioral nceds.
3 | Engineering Design of Migratory a | Collect engineering data.
Conduit |
| b | Develo, conduit design, drawings
and specifications.
c Develop conduit accessory support
systems.
d Prepare design specification for an
engineered stream.
4 | Tesung Biological Performance a Procure and construct working
of Migrants model of conduit and engineered
stream.
b Performance testing of fingerlings
and smolts.
5 | Decumenting Test Methods and a Report Preparation & Presentation

Objective schedules and costs

Startdate | End date | Measureable biological | FY2000 |

Obj# | mmivyyy | mmiyvwy | objective(s) | Milestone Cost % |
1 10/1999 | 2/2000 | 9.19% |
2 | 1171999 3/2000 | 10.08% |
3 ) 12/1999 | 272000 19.43% |
4 | 32000 5/2000 33.75% i
5 6/2000 9/2000 27.55%

| Total | 100.00%

Schedule constraints
Funding is primary constraint

Completion date

sugien
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The MK & Co-PIs Team estimates that FY' 2000 is the fast vear requiring funding for the

Phase I scope of this work.

Section 5. Budget

FY99 project budget (BPA obligated):

FY2000 budget by line item
‘ % of 1
Item Note total FY2000 |
Personnel 5946 man-hours @ §36. perhour | %31 213,400 |
Fringe benefits 35% of Personnel Cost | %l1 74.690 |
Supplies, materials, non- Working Model @ Hagerman [ %19 134,633 |
expendable property [
Operations & maintenance | included above | %0
Capital acquisitions or %0
improyements (e.g. land, |
buildings. major equip.) |
NEPA costs %0 |
Construction-related included above %0 |
| support |
PIT tags #of tags: 1000 %0 1.000 |
Travel 5% of Personnel Cost %1 10,000
Indirect costs 65% of Personnel Cost %20 138,710
Subcontractor Biological Consultants %13 87.913
Other CADD & ODC %S 38.177
TOTAL BPA FY2000 BUDGET REQUEST $698.523
Cost sharing
| | | % total project |
Organization | Item or service provided | cost (incl. BPA) | Amount (S
Idaho Fish & Game | Hagerman Facilitv & Service | %3 | 27.500
Fish Passage. Inc | Consulting Service %z | 20.000
| Dr. Brannon Consulting Service %d | 30.000
| Jon Mason Consulting Service %2 | 15.000
| MK Companyv Engr & Mgmt Service %6 | 50.000
Total project cost (including BPA portion) $841.023
QOutyear costs
[ FY2001 | FY02 FY03 | FY04
| Tortal budget S0 | S0/ S0 S0
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Section 6. References

| Watershed? | Reference

L | Brannon, E.L. 1995, Chinook Salmon and Steelhead Smolt Migration. SOAC
| report to Bureau of Reclamation. Yakima. WA. pp 23.
LI | Datible, D.D. 1998. Habitat Requ of Columbia River Sal

| What's Missing? pages 109-113; E. Brannon and W. Kinsel editors.
I Proceedings of Columbia River Anadromous Rehabilitation and Passage
| Symposium.

O US Army Corps of Engineers Reconnaissance Report. 1994. Columbia River
Salmon Mitigation Analysis System Configuration Study, Phase L. Seattle
District. pp 68.

[

PART Il - NARRATIVE
Section 7. Abstract

Recovery of Snake River anadromous salmon and steelhead runs is a major objective of
NMFS s Reccvery Plan and the Northwest Power Planning Council's regional

T fr rk. S ful recovery of these important runs must include
adequate passage of downstream migrating smolts. Alternatives to facilitate emigration
through the lower Snake River include barge and truck transportation of smolts, altering
the flow regime to increase reservoir velocities, partial drawdown of reservoirs to reduce
travel time, and breaching of the dams. We believe the fifth alternative, submitted
previously in various forms, regarding a by-pass conduit and/or channel around the dams
needs|to be given serious reconsideration. Morrison-Knudsen and the co-investigators
(MK & Co-PIs) are proposing a study related to a by-pass concept as it applies to the four
lower Snake River dams. The MK & Co-Pls proposal has two primary goals. One is to
develop the conceptual plan for a smolt transit system. the other is to plan the route on
which the by-pass system would be deployed. The design of the by-pass system of
conduits and channel and basic tests on fingerlings and smolts response to transit
conditions in the by-pass system, are included as the specific proposal.

Section 8. Project description
a. Technical and/or scientific background
Anadromous salmonid species in the Columbia River svstem have not responded well to

development that has altered the migratory corridor of the Columbia and Snake river
systems. Delays, predation, problems associated with nitrogen supersaturation and
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difficulties while passin_é the hydroeiectric dams and reservoirs. have caused major losses
of migrating salmonids that have reduced the production of both wild and hatchery fish in
the system. Present smelt ransportation involving trucking and barging of smolts has not
demonstrated substantial improvements in survival and creates other problems. such as
homing impairment, and a commitment 10 a perpetual transportation program as long as
the hydro system lasts. Flushing flows or partial drawdown of the reservoirs offers only
partial solutions with no corroborating evidence to sub iate the expected benefit, and
will result in the'reduction of river uses for power, transportation and irrigation.

The most recent alternative being considered to recover salmon and steelhead populations
in the river system is the breaching of dams. The particular dams considered at the
present time include the four on the lower Snake River. Dam breaching, of course,
results in the permanent reduction of those facilities from the river. Such a measure as
dam breaching concludes that societal benefits in the Pacific Northwest resulting from the
economic development of the river are to be subjugated for the sccietal benefits of the
recovered salmonid runs expected to occur thereafter.

We propose another alternative, in which the present river operation will not be altered,
but that smolt migration through the system will be both enhanced and replicate historical
migratory conditions in rate and timing through the system. It is best for all interests
associated with the Columbia River system to seek a “common ground” and resolve their
differences or the Columbia Basin will lose both 1ts salmon resources and economic
opportunity for the future. The present status of the salmon and steelhead runs in the
Columbia underscores the need to give a priority to the biological health of the salmonid
resources. There is a “common ground™ that will allow the restoration of the salmon and
steelhead in the Columbia River system, and still permit the economic benefits that such
a river can provide for the Pacific Northwest. We propose an alternative that will provide
benefits to the migratory anadromous salmonids without sacrificing the economic status
of the river.

In the broader picture, the concept of an emigrant transit system is a combination of
migratory habitat and conduit transportation propositions that have been made
previously, and were reported in the 1995 Columbia River Anadromous Salmonid
Rehabilitation and Passage Symposium held in 1995 at Richland, WA. The anadromous
migrant transit system proposed is a combination of engineered migratory habitat and a
closed conduit that will allow the transportation of migratory salmonids in a system
conducive to both the slower movement of migrating fingeriing fall chinook as well as
the rapid transit of spring chinook and steelhead smolts. It is a system that provides
secure volitionary migration adjacent to or inside the present corridor. without any
reduction of river development or potential. The proposed system is meant to address the
migratory needs of those fish in the lower Snake River. The by-pass stream and conduit
system|will transport smolts and fingeriings from Lower Granite past Ice Harbor, ata
speed comparable to their historic transport rate. away from the hazards and problems
associated with the present migratory corridor.

AACIOMOGS S3imorid Transit 3y siem
bagew
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The copcept of migratory habitat underscores the fact that migration also must occur in
the appropriate environment. These species, and the stocks making up their Columbia
River population structure. have evolved under the historic narural flow regime of the
river system. The altered flow dynamics, new abundance of competitor/predator species.
excessive and unnarural levels of dissolved nitrogen. unnatural physical barriers, and the
extreme temporal distortion in marine entry are challenges that are difficult or even
impossible for salmonids to adapt. It is imperative to recognize that saimonid migration
can not effectively occur independent of the migratory pathway. residence provisions,
and transit time, to include the slow fingerling-type downstream movement and the rapid
transit of yearling smolts.

‘We are proposing only the conceptual plan and details of the salmonid emigration transit
system, which we identify as Phase I of the broader plan. The proposed phase I plan of
action will include a preliminary economic of the rearing and migratory
habitat channel, development of the biological and engineering design requi for
the system, and basic comparative evaluation of the conduit/channel versus river
transport. If these analyses and design specificaticns warrant further development, the
next phases would include completed design and constructic.: of the trial system between
Lower Granite Dam and Little Goose Dam (Phase II). If that proves feasible, we would
then propose completion of the system to Ice Harbor, with the appropriate design and
construction completed as part of the final (Phase III) plan of action. However, these
phases are stand alone projects and would be justified in separate proposals. The present
proposal in only the Phase I study.

b. Rationale and significance to Regional Programs

The proposal describes the conceptual plan for an independent salmonid emigrant transit
system from Lower Granite Pool to below Ice Harbor Dam. The assessment includes
initial bjological and engineering evaluations that would be required for such a system, if
there is ultimate acceptance and installation of the transit system.

With the development of the Snake River for economic benefits, habitat and the
migratory corrider were drastically altered, with the result that anadromous salmenid
species in the system were seriously depleted. Morcover, the prospect for recovery does
not appear to be an option unless the migratory passage problem is addressed. We
believe barging and trucking of smolts have not demonstrated adequate promise to justify
dependence on those systems. Flushing flows and partial drawdown propesals have
limited demonstrable evidence that suggests such changes will provide better survival,
and they reduce the present use of the river for power production. transportation, and
recreation during those periods of partial drawdown. Finally, dam breaching is being
offered |as another option. but at considerable cost to the economic status of the present
system

Ansgromous
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The proposed bypass channei and conduit system would provide marked advantages over
the present conditions, and prospect of conditions in the long-term future. These
advantages are:

- The transit system would promote the historic balance of anadromous
salmonids that existed in the lower Snake.

- Natural migratory behavior and volitional rate of transit would be provided
that s consistent with the historic pattems of migration in the system.

- The mortality associated with spillway and rurbine passage would be reduced.

- Major losses from predation berween dams would be substantially reduced.
Problems associated with nitrogen supersaruration would be avoided.
Storage for flushing flows and partial reservoir drawdown would be
eliminated.

- River operations for shipping, irrigation, and hydropower would not be
impacted.

We believe the system that approaches the problem from a biologically sound
perspective, and addresses the economic concerns with mir.imum impact is the best
“common ground" resolution to the present crisis in the Columbia River Basin.

€. Relationships to other projects

The current options of barging and trucking of smolts have not demonstrated adequate
promise to justify dependence of those systems. Flushing flows and partial drawdown
proposals have limited demonstrable evidence that suggests such changes will provide
better survival, and they reduce the present use of the river as a functional working river
during those periods of flow alteration. Finally, dam breaching is being offered as
another option, but at considerable cost to the economic status of the present system.

It is obvious that the options being considered have serious consequences to the present
system without prospect for total resolution of the problem presently facing anadromous
Snake River salmonids. Reduction of saimonid habitat in the Columbia and disruption of
the natural migratory pathway has encouraged escalation of competing species through
altered river dynamics with major cost to salmonid resources. We believe a solution rests
with the transit system we are proposing.

d. Project history (for ongoing projects)

Not Applicable

e. Proposal objectives

The Phase I Conceptual Design and Assessment. to be completed in twelve (12) months,
will include the following five (5) Objectives:

(1) Developing the Conceptual Plan and Economic Assessment: The Team
will collect and organize pertinent data for the preliminary development of a

Anacromous Sarmonsd Transit svitem
Fage§
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conceptual plan of the proposed emigrant transit system in Little Goose
reservoir, based on the U.S. Army Corps of Engineers reconnaissance
completed in 1994 (Columbia River Salmon Mitigation Analysis System
Configuration Study). The performance and progress of this work will be
reviewed by MK & Co-Pls.

(2) Assessing Biological Requirements: The Team will conduct biological and
engineering research in preparation for the design, construction. and operation
of the working model test facility. The testing program criteria and
requirements will be defined by the fishery biologists which will provide the
basis for the design of the working model test facility.

(3) Engineering Design of Migratory Conduit: The Team will prepare
equipment and material procurement specifications and construction
drawings. The design team will consult on a regular basis with fishery
biologists and representatives of the [daho Fish and Game Department. A Test
Facility Work Plan will be prepared which will describe the design basis for
the facility, construction requi and test operations/mai
Tequirements.

(4) Testing Biological Performance of Migrants: The team will complete the
procurement and construction of the working model test facility. The work
includes mobilization of the construction team at the Hagerman Fish Hatchery
site, assembly of the test facility, operations support duning testing, and
dismantling the installation at the conclusion of testing.

(5) Documenting Test Methods and Results: The Team will prepare a technical
report containing a record of the project.

Phase [I (pending successful Phase I) would be prototype trials using conduit and
engineered channel between Lower Granite and Little Goose if Phase I justifies
continuation. This section will provide comparisons of survival, imprinting, passage
time, design and operation considerations. Basic trials with the prototype would include
survival evaluation of smolt performance through the channel compared with in-river
Migratory success.

Phase [1T (pending successful Phase II) would be the integration of the full length habitat
channel design, plan for construction, and construction of the migrant transit system from
Little Goose to Ice Harbor Dam

f. Methods
The approach to satisfy the five objectives will include specific tasks associated with
each opjective, and the methods used to accomplish work associated with each listed

task.

In Objecuve 1, the development of a conceptual plan and economic assessment. there are
three tasks.

Page
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Task a. Make a thorough review of relevant experiences associated with the
project. Methods will include a review of the literarure on fish passage, guidance.
and diversions around dams, as it applies to the transit system. (References — The
fisheries Engineering Research Program reporis of the US Army Corps of
Engineers beginning in 1956 and other relevant rescarch data to the present).

Task b. Develop basic cost analysis of the project. Methods will assess materials.
carthen of lined open channels, grade, configuration. structures, excavations,
reinforcements, pressure levels, pumps, aeration, systems, temperature controls,
security, and of Ir (Ref - US Amy Corps of Engineers
Reconnaissance report in 1994 Columbia River Salmon Mitigation Analysis
System Configuration Study, Phase [).

Task c. Prepare a reconnaissance report to the NPPC. The method will be based
on results of Objective 1 studies, and the US Army Corps of Engineers
Reconnaissance report in 1994 (Reference — Columbia River Salmon Mitigation
Analysis System Configuration Study, Phase I).

In Objective 2, assessing the biological requirements of emigrating salmonids, there are
two tasks.

Task 2. Assess migratory and residence habitat needs of target species. Method
will include ecriteria based on habitat definitions around depth, velocity, cover,
temperature preferences, and feeding requirements (References — Bjornn and
Reiser 1991, Chapman and Bjomn 1969, Chapman et al. 1994, Dauble 1998, Don
Chapman Consultants Inc. 1989).

Task b. Assess migratory behavioral needs. Methods will include criteria
associated with imprinting, temperature preferences, and migratory stimuli
(Reference — Brannon, 1995, Brannon and Quinn 1990).

In objective 3, the engineering design of migratory conduit specifications and materials,
there are four tasks.

Task a. Conduct preliminary engineering research to obtain information for use in
the design of the test facility, including pump and pipe materials types, sizes and
pricing options; existing power and water supply locations; access routes and
work arcas. A preliminary site plan will be prepared as a working document for
use by the project team during the research and planning stage of the project

Task b. Develop conduit design. drawings and specifications. Methods will
include development of cross-sectional area, materials, fixtures, structures. and
linkages associated with the enclosed conduit element.

Task c. Develop conduit accessory support svstems. Methods will include the

anchoring system design. flow/velocity control measures and pump, water

Anaaromous Saimanid Trz
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exchange mechanisms. temperaturs control devices. security. and monitoring
systems.

Task d. Prepare design specifications of an engineered stream. Methods will
include determination of cross-sectional area. slope and configuration, habitat
materials based on Objective 2 results, control structures and enumeration
capability.

In Objective 4, on testing biological performance of migrants in a model closed conduit
and open channel, there are two tasks.

Task a. Procurement and construction of a conduit test model and engineered
stream model. Methods will include the development of the model system for
testing on the [IDF&G Hagerman hatchery site. Specifications for the model will
be based on Objective 3 studies, and will be constructed in an oval loop to
simulate a continuous conduit. An engineered stream section will be designed

P from, but compl y to the conduit for simulating the habitat
parameter specifications under Objective 3.

Task b. Performance testing of fingerlings and smolts. Methods will include
assessment of migrant behavior in the conduit to include, rheotactic performance,
speed of movement, readiness to feed, and physical well being after traversing
various lengths of migratory reaches. Physical well being will involve
distribution behavior after entering the engineered siream, search for cover,
readiness to feed, readiness to continue migratory behavior, and morality.

In Objective 5, the test results, lusions and r ions will be p

Task a. This task includes documentation of all test methods and findings
resulting from the tests performed in the fish transit conduit facility. A technical
report will be prepared which will contain a record of the project and, assuming
the outcome is positive, will include a proposal for the preparation of a Phase 11
Development Plan. This plan will consist of a conceptual design for the prototype
fish transit system proposed for installation in Little Goose Reservoir, together
with a proposed scope of work, a development schedule and budget for the design
of this facility.

£ Facilities and equipment

There are several requirements that such a fish transit system must have. but in essence
the features must be conducive to smolt migration. Water used in the conduit and
engineered channel would have 10 represent the composition of sources in the adjacent
river 1o assure that imprinting for the adult return migration in the mainstream isn't
disrupted.

ARIZTOMOLS S3ETi2 TT3AN: avster
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The assessment of the concept in 2 model system will be undertaken at the [DF&G
Hagerman Hatchery where sufficient space. water, and equipment are available for study
IDF&G personnel, graduate students. and the Co-Pls will participate in the testing
protocol, and will be supported by the University of Idaho Fish Culure Experiment
Station at Hagerman.

The working model will be constructed at the Hagerman site by MK engineers. The
model will be constructed in a manner 1o allow simulation of the pressures, velocities,
conduit size, transit times, and engineered habitat to assess the efficiency of the system
and its|effect on fish condition.

Research stocks of migrants will be provided to the study by [IDF&G. Test fish will
include spring chinook or steelhead as the species that rapidly migrates through the Snake
River corridor, and fall chinook s the species that undertakes a slower feeding migration
downstream.

h. Budget
(Replace this text with your response in paragraph form)
Section 9. Key personnel

Gary W. West, Principal Investigator, is a Project Manager for Morrison Knudsen
Corporation. Mr. West will be assigned full time during the execution of this project, and
his duties include coordinating design criteria of individual components with overall
working model concept.

Emest Brannon, PhD, Fishery Consultant, is a Professor of Fisheries Resources and
Animal Science, and the Director of the Aquaculture Research Institute at the University
of Idaho, Moscow. Dr. Brannon will design experiments to measure stress in smolts and
fingerlings, and supervise a graduate student assigned to carry out the experiments

Terry Holubetz, Fishery Cq is an independent Itant who worked in
production and migration studies of juvenile salmonids with Idaho Department of Fish &
Game. Mr. Holubetz will work with MK to verify the design of the monitoring and
testing equipment.

William Kinsel, PhD, Fluids Mechanics Consultant. is a Professor of Mechanical
Engineering at Washington State University. Richiand. Dr. Kinsel will verify the
hydraulic design of the combined open channel’closed conduit working model.

John Richard “Dick™ Woedworth. Project Consultant. is a principal in Fish Passage. Inc.
Mr. Woodworth will be available 10 provide historical perspective to the project.
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Jon Mason. P.E., Process Consultant, is a Professor of Construction Management at
Boise State University. Boise. Mr. Mason will develop scale-up factors for the working
model;

Jim Winner, Project Biologist, is a Project Biologist for Morrison Knudsen Corporation.
Mr. Winner will assist with biological assessments, design critena. and operation of the
working model.
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cont. Section 10. Information/technology transfer

A report on the conceptual foundation of the transit system and results of the tests will be

pmitted to all fisheri 1t entities in the Columbia River Basin. Extension
information will be developed on the project and entered on the Internet. Also,
demonstrations of the working model at Hagerman will be scheduled for interested
parties and the NPPC to observe the system dynamics with migrating fish.

Congratulations!




