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The Fish Facility Design Review Work Group (FFDRWG) meeting was held in
the Harvest Room on January 24, 2001, and the Castle Room on January 25, 2001, at
the U.S. Army Corps of Engineers (Corps), Walla Walla District, 201 North Third
Avenue, Walla Walla, Washington. Rebecca Kalamasz organized the meeting, and
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Tonia Elsey served as note taker. The meeting was audio taped in order to facilitate
completion of the minutes.

Rebecca Kalamasz distributed the agenda (see appendix 1) and indicated that
most of the afternoon would be devoted to discussion and resolution of questions
relating to removable spillway weirs (RSW). She stated that minutes are available for
the last meeting and requested any revisions be sent to her. The next meeting is April
25 and 26. However, this might not be the best time for a meeting as it is right before
research starts and after resolution of pre-season issues. If anyone would like to
change that meeting to May or before April, please contact Rebecca so she can inform
the region. Last year, the meeting was held at Lower Granite Lock and Dam (Lower
Granite).

Steve Rainey and Bill Hevlin thought a field trip meeting at Lower Granite would
be a good idea. Rebecca Kalamasz asked participants to consider this and send her
comments. Rebecca indicated that at the last meeting suggestions were made to
streamline discussions. One idea was for the speaker to identify topics they would
present so that questions pertaining to those items could be addressed at the
appropriate discussion time. She asked participants to try this idea for this meeting.

1. MODEL UPDATES AND ISSUES.

a. McNary Lock and Dam (McNary) Deflectors. Rick Emmert indicated the
general model has been completed at Waterways Experiment Station (WES) for
McNary. The sectional model testing has been completed at North West Hydraulic
Consultants in Vancouver. The general model testing has been initiated. The Corps
has initiated preparation of some National Environmental Policy Act (NEPA) documents
and preparation for contracts for this upcoming fall and winter. Contract preparation is
occurring in two areas for McNary: one to procure gate hoists and the other for end bay
deflectors. Verification is needed of the model base for collected field data. Then, a
base case test will be done, which will document the existing tailrace conditions for the
existing spill pattern. Then, the Corps will look at how to change the spill pattern for
uniform spring operation. The Corps would like to shuffle some gate hoists around at
McNary prior to the spring season because the spill pattern may change enough that it
may be necessary to operate bay 20 with an underflow operation. Right now, the
operation is split and water coming out of that gate impacts directly on top of the
deflector. Rick does not think it is very good for juvenile fish to pass through there. The
Corps would like to switch the gate hoists around so gate 12 can be operated. The
Corps would look at this change in the new spill pattern for this year.

Dave Hurson indicated there was a need to switch some gate hoists
because some of them are designed for lifting only half of a gate versus a whole gate.

Rick Emmert indicated there are four hoists needed once the four deflectors
are added to the McNary spillway. These would replace three that are old and can only
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lift one way. Dave Hurson indicated that one hoist was missing. That would leave two
cranes lifting two gates.

Rick Emmert indicated that once they have looked at a new spring spill
pattern, they would want to put deflectors on the end bays on the general model and re-
look at another spill pattern. Steve Rainey indicated they were interested in looking at
the 2001 spill pattern. Rick Emmert stated that would be available the end of January
or the first week of February. Dave Hurson stated he thought that it would be more like
the last week of February, because they would have to adjust flows, look at a flat
pattern under existing conditions at whatever level they are, and obtain numbers. Steve
Rainey asked if they were going to try and tweak it for 2001, for instance, and have it
ready to show what it looks like. Dave Hurson stated the Corps for 2001 would be
looking at the existing patterns versus the Columbia River Inter-Tribal Fish Commission
(CRITFC) request, seeing if it can be flattened a little bit, increasing flows for dissolved
gas.

Rick Emmert indicated that what they saw at Lower Granite in early
December was, the existing spill pattern had some eddies and had some conditions that
did not look so good. Dave Hurson indicated that those problems haven't existed at
McNary. Steve Rainey agreed that McNary probably does not have those problems,
but the first time they got a really good look at the general model at John Day it was off.
Dave Hurson indicated they would look at that. They would start out with looking at
existing spill level and then re-adjust the gates to see if it could be flattened to
something that would maybe give a little bit less gas. They may look at a nighttime spill
pattern versus a daytime pattern to see if, at 12 hours at night, it could be flattened out if
an eddy problem is found. If there is a problem, the Corps will probably look at two
schedules.

Steve Rainey asked if McNary currently had just one. Dave Hurson stated
that it did only have one that was a little bit peaked in the middle.

Rick Emmert stated that once they got past this they wanted to do some
follow~up testing and look at simulating a divider wall that would split the powerhouse
flow from spillway flow. The main reason for looking at that was to make sure that there
is no impact from the presence of a wall that impacts the decision on the adjacent
deflector elevation.

Steve Rainey stated that the other thing that has not been mentioned is
taking a subjective look at the existing outfall locations and making some dye releases.
Rick Emmert stated that they would want to look at the outfall location under all of the
spill factors.

Steve Rainey indicated the Biological Opinion (Bi-Op) made reference to a
report on that issue that might be generated to do some preliminary investigations.
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Lynn Reese stated he was thinking a letter report, could be written to look at
it and then discuss it. Steve Rainey stated that they would look at it and discuss the
context of past modeling and how the criteria have changed. Maybe it can be done
informally without a written product.

Rick Emmert stated that it would depend on what was really seen. The
presence of the wall may affect the off side. Steve Rainey stated that it was clear at the
opposite end of the powerhouse; it might have some influence if it were long enough.
There is a big eddy just downstream of the bend and also a real shallow south shore
distinct bow wave at McNary that was not seen before, until the model was watered up.
The north shore is really shallow too, to the extent that you have a dye plume that is
close to that big eddy and that is a real shallow zone. The Corps expects to look at that
closely.

Dave Hurson stated the Corps might want to look at relocating the plume
down the center of the river. He also stated that when there is high spill the tugboats
come right up the center of the river, so spill could remain quite heavy. Interms of an
eddy on the way downstream, there is a possibility that nothing can be done to not get
some dye coming to that eddy.

Steve Rainey stated that this would all be pretty clear in the general model.
Dave Hurson stated that on the present site two turbine units have been made longer
than what was originally planned for the flow condition at the facility.

Steve Rainey stated it was designed before the concerns related to ambient
velocities rather than the dye and where the fish would go. Dave Hurson stated that
dye could be put anywhere in the spillway, and it would get over in that eddy
downstream because it is a real long slow eddy. The group discussed the divider walls.

Rick Emmert stated the testing schedule is a little bit delayed because of
cold weather and an eddy has been identified that was not present in the field data.

Steve Rainey stated the first full week of March would be best for them.

Dave Hurson stated that, ideally, they would like to get one full level a day,
and they can (unclear) overnight. It will take a long time for that model to change; it has
a huge forebay.

Steve Rainey stated that it would be good to look at the 2001 spill schedule,
try to refine it, look at the divider wall to get a sense for impact in the general model for
the deflectors, and make decisions relating to lateral flow and localized conditions. But
as far as a final spill schedule, or end bay deflectors, that is not quite as urgent. The
final design of the end bay deflectors is real important.

Dave Hurson stated that a go or no go was needed on the end bay
deflectors because they are in plans and specifications now and will be advertising.
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While they do not need a finalized spill pattern, they do need approval on construction
because they do not have time to wait a year on that part. Steve Rainey agreed.

Rick Emmert provided a contract schedule for this construction. Marvin
Shutters stated that they have started to gather construction timeframes. Bill Hevlin
asked Marvin to contact him or Gary. There was discussion on the construction
schedule and options for end bay deflectors design.

Rick Emmert asked when spill stopped. Dave Hurson replied with June 30
for voluntary spill, depending on river flow. Rick also stated that they are doing a supply
contract.

Steve Rainey stated that it all comes back to what the System Configuration
Team (SCT) has budgeted. There was discussion on what the future budget entails.

b. Little Goose Lock and Dam (Little Goose) Deflectors. Rick Emmert talked
about the models being built for Little Goose to look at deflectors and spill patterns. The
sectional model is complete. The general model is moving well, the templates are in
place for upstream topography, and the downstream topography is complete.

Steve Rainey asked if the projected schedule was available. Rick Emmert
stated that the general model should be complete by the end of the fiscal year. The
group discussed the budget.

Steve Rainey asked if there was going to be a section at FFDRWG about
the section model results and how they look? Rick Emmert assured him that that would
happen. There was some continued discussion on the short deflectors.

c. Lower Monumental Lock and Dam (Lower Monumental)
Deflectors/Erosion/Outfall. Dan Katz distributed handout #1 (see appendix 1), Lower
Monumental DGAS and Erosion. He stated that the basis of his presentation would be
the upcoming spill season, the overall plan, and review of concerns with spill at Lower
Monumental. The review included views of deflectors on end bays and two areas of
erosion that have grown substantially in the last 3 years. There was discussion about
the deflectors and erosion at Lower Monumental. Dave Hurson stated that there was a
lot of erosion last year. There was continued discussion on Lower Monumental's gas
cap and gas cap spill. Dan Katz pointed out that sometime around 1996 there was a
rapid increase in erosion rates. One real concern is what could happen in high flows.
There was discussion on the high flow years. Main concern is if the hole continues to
grow there could be more at risk during high flows and end bay deflectors could
possibly cause uplift underneath the slab, both downstream and upstream.

Dan Katz stated that during the last year they have done preliminary debris
movement tests in the sectional model. Modifications to the stilling basin on the
sectional model were made to test uplift. There was discussion on the testing to be
done on the erosion and the stability of the stilling basin. Construction of the general
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model was completed in December, and the calibration of the spillway in the
powerhouse has been completed. Verification of data as far as losses in the river will
be done next week. Testing of interim spill patterns and the current spill patterns will
take place in February, and flows will be evaluated early in March. The purpose of the
sectional model and the general model and how they work together will help make
decisions on spill for this year. The key in the sectional model is to look at uplift and
determine if it is near a critical uplift that might be a structural concern. Bill Hevlin asked
Dan to explain uplift. Dan Katz explained the uplift problems. The present erosion
problem and structure soundness was discussed.

Dan Katz stated that inthe general model they want to look at the spill
pattern in two dimension, spill patterns of the last few years and new spill patterns.

Steve Rainey asked if by new spill pattern he meant new spill pattern for
2001? Dan Katz replied yes for this season.

Dave Hurson asked if there was any videotape of the erosions. Dan Katz
replied, yes, and there was discussion about viewing the video.

Kim Fodrea asked Dan to describe the model. Dan Katz described the
sectional model as being a plywood floor onthe stilling basin and showed on the
handout the location of the erosion holes. In the general model, the floor is concrete.

There was general discussion on the erosion spots of the dam. Steve
Rainey asked if pressure taps were used for the uplift study. Dan Katz stated that they
used transducers rather than pressure taps or piezometers.

Dan Katz continued on with the discussion of the 2001 interim spill
coordination. There was discussion on McNary and Lower Monumental spill tests and
doing them both at the same time.

Steve Rainey stated that recommended spill pattern operations could be to
Operations Division by April 1. There was discussion on spill amounts and what
amounts of spill are a threat, turbulence levels, and whether or not a lesser number of
bays would show any change.

Steve Rainey stated that they were going to be looking at The Dalles
spillway survival issue as it is such a shallow stilling basin. Measurement of localized
turbulence is of importance there and will be important at Lower Monumental as well.
Being able to take readings at the hydraulic model is an important issue. The
discussion continued on spill patterns and testing. There was discussion on whether
this would be an agenda item for the Technical Management Team (TMT) or a
FFDRWG conference call with the TMT.

Steve Pettit indicated the discussion made him want to put a placeholder in
the RSW discussion because there is great concern that spill volume can be reduced to
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the point where any benefit is eroded by predation. Discussion continued on the subject
of low spill volume.

Rick Emmert stated that obviously the erosion work supercedes the
deflector work and asked when there would be enough information to begin design. He
asked when the model testing would be complete? Dan Katz stated that they would
look at alternative solutions around April through July 2001. Steve Pettit asked if they
would be looking at outfall and documenting as they did each of the tests. Steve Rainey
stated he thought that woud come after the final determination of end bay deflector
height.

Rick Emmert stated that they have tracking installed that would give outfall
information for other tests. Steve Rainey asked if the tracking would provide time lapse,
and a sense for velocity at the location. Dan Katz stated that they have overhead
cameras that are tied together to track from one view to the next. Discussion continued
on running tests and looking at alternatives for Dissolved Gas Abatement Study (DGAS)
and erosion.

Dave Hurson asked if they went back through and checked topography on
the north side of the river along the gravel. He felt the model did not seem shallow
enough. Rick Emmert and Mark Lindgren stated that they were looking at alternatives
combined. Discussion continued on the deflectors, erosion, and DGAS. Steve Rainey
stated that they would appreciate a few paragraphs to describe what efforts they were
going to make to try to circumvent having to shut down spills. Discussion continued on
the testing and where funds would come from for different problems like threatened
stability of structures. Dave Hurson pointed out that if a training wall were installed
between bays seven and eight the erosion holes would be filled up with concrete
because the training wall would go right over the top of the holes.

Steve Rainey asked Mark Lindgren if he anticipated that some of the
different options might come together in a week or two. Mark Lindgren stated that they
would be talking about them but they would not have them all flushed out. Bill Hevlin
stated that spillway concerns are written in the Bi-Op for 2002. Steve Pettit stated he
thought that fixing the spilling basin at Lower Monumental was more important than
doing a removable spillway test.

There was discussion on whether or not to try and use Columbia River Fish
Migration (CRFM) funds.

Steve Pettit indicated the concerns spread over all kinds of work, the
delayed mortality proposal, and the juvenile transport proposal. All of these have a
control that assumes you are maximizing river migration potential.

There was discussion on the Corps 5-year plan and the 5-year Bi-Op.
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Rebecca Kalamasz indicated they are going to pursue the action already
discussed, go to WES, try to identify the critical risk here, and request separate letters
from the different agencies supporting this action pursuing several sources.

Steve Rainey asked if the timing of the new deflector installation is
encumbered by the need to get this cap taken first. His impression is that if the erosion
problem were taken care of, it could potentially be on the same schedule as Little
Goose and do construction in the 2002 - 2003 work window.

Mark Lindgren stated that priority wise the erosion issue is ahead of
(unclear). The erosion issue almost has to be settled before the second issue.

Steve Rainey asked if the capping of the erosion problem could be
considered a separate and unrelated critical path and proceed with scheduling the
construction of the 2002 - 2003 work window. Then only if there is something from the
capping that encumbers it would it be shoved back a year.

Mark Lindgren stated that they have to reach a certain point of
understanding how they are related before they can be separated. Once itis
understood how they are related and how to handle them, then putting them on a
separate path might be feasible. Discussion continued on how to handle this.

2. The RSW

a. Construction Status

Kevin Crum distributed handout #2 (see appendix 1), Lower Granite -
Removable Spillway Weir Construction Schedule Issues/Update. This handout is the
same information that was discussed last week at SCT. It shows the schedule for
construction. In a month’s time, they went from on schedule to about 7 weeks behind.
They have been keeping a close eye on things and have ear marked January 9,2001,
as the decision point as to whether they could progress with the test getting the RSW
installed before April. There is too much fabrication left to do to make that deadline.
The good news is the surface collector work is completed. Another contractor took out
the connection to the spillway and the transition to the collector in front of unit six. The
modules were installed for the wall that closes off to the dam as well as the small
closure piece between the Simulated Wells Insert (SWI) and the new wall. The trash
boom was realigned. All that work is done except a little cleanup work. They installed
the access to the stairs and ramps.

Steve Pettit asked if the device itself was still hanging there? Kevin Crum
indicated that the rest of it in front of six was still there, but there is no way to pass water
through it because it is no longer connected. Steve Rainey stated that it serves as an
upper intake occlusion, which should reduce some entrainment into the turbine intakes.
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Kevin Crum stated that the focus for RSW at this time is getting everything
at the first spillway installed, which is the seal system and the horizontal and vertical
elements. The landing pad for the RSW also needs to be installed. There was
discussion on what was left to do on the RSW.

Kevin Crum distributed handout #3 (see appendix 1), Lower Granite Surface
Bypass Collector (SBC) Madifications for 2001. Kevin Crum stated that coordination
and cooperation needed to be made with the contractor as to when the work could be
finished. First point is the extension of the end of March work window; the request has
already been initiated. Bill Hevlin asked if during that extra 15 days, if the laying of the
concrete pad and some additional grout work would be the only work going to be done?
Kevin Crum stated that no grout work would be done, just the laying of the pad. There
was discussion on what it will take to sink the concrete pad.

Kevin Crum stated discussion was needed on when the installation of the
RSW could resume. One of the considerations is hydraulic testing. The sooner it can
be there, the sooner they can conduct the RSW hydraulic tests. There may be
surprises with the ridges seenin the models when they start running flow over it; those
need verification. Steve Pettit asked if the device sitting on the forebay floor will have
an impact on the hydraulic passing over the spillway. Kevin Crum stated the landing
pad would not affect flow. The landing pad is only there to receive the RSW to get it out
of the way. Steve Pettit asked if there was some other reason for wanting to extend the
work window? Kevin Crum stated that the extension was to finish this up this year and
get behind the construction issue. Dave Hurson stated that they were looking at coming
in June to hook the RSW onto the wall.

Steve Pettit stated that was the part about which they were most concerned.
With the low flow migration conditions they might see a 1987, 1992, 1994 migration
scenario where the spring migration is contracted so that it just kind of melts right into
the summer migration. There will be a significant number of late arriving migrants well
into June. They would rather avoid any construction impact on the spring migration.
There was discussion on the different ways this could impact spill and migration. Dave
Hurson pointed out that hooking the RSW to the dam would only take about 2 days.
Discussion continued on shifting spill to other bays and possible spills at night. Steve
Pettit stated that their main concern was that there was a lot of construction going on in
the spillway environment.

Rebecca Kalamasz asked if there was a sequence of construction activities.
Kevin Crum stated that they had a schedule. Steve Pettit asked how all the holes were
going to get drilled. Kevin Crum stated that is all being done now. Dave Hurson asked
what exactly would be done in June. Kevin Crum stated that everything listed on the
handout they would like to have done by April. If all the seals can be installed, all
drilling and grouting done, the pad installed, all drilling and grouting done, the only thing
left to do would be the installation of the RSW. Discussion continued on the necessary
steps to installing the RSW. It would be finished before the fish season with the 2-week
extension. The 2-week extension is actually just to be in the river to finish the
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installation of the concrete pad. Discussion continued on the 2-week extension for
installing the pad.

Steve Pettit asked if the request was in person or by telephone. Kevin
Crum stated it was by phone. Steve Pettit asked what the reaction was from the salmon
managers. Bill Hevlin stated that at SCT it was just an information session. Steve Pettit
stated that he could take it back for a conference call next week.

Dave Hurson stated the simple option is for going back in and installing in
June. If we end up not having spring flow, it would not impact spill. If there were a spill
season that went through June 20 it, could come out right after that, install it in a week,
and then have a 2-day spill to test it. Discussion continued on the testing of the RSW,
mortality levels, and balloon tag studies. Bill Hevlin stated he preferred to view these as
two separate actions, the first one being the extension from March 15 to April 1. If itis
just to lower the pad and completing that, he could not see any problems or fish
impacts. The second action is installing this in June or some other month. He could
see some impacts to either if there is spill or if there is no spill. Discussion continued on
the possible impacts and on the concerns with doing the wave tests and balloon tag
tests.

Kevin Crum stated that he would get more detail on the time needed to
finish the project. Rebecca Kalamasz summarized the discussion by saying that the
pre-season extension for the pad installation is not a big issue. Steve Pettit stated he
would put it on next Tuesday's conference call. The call is at 9 a.m. and the number is
503-230-3344. He will insure Kevin receives the weekly code. Kevin Crum asked if
they would need a handout. Steve Pettit stated it would be nice to have one copy sent
electronically to the Fish Passage Center; they can disseminate it to the entire Fish
Passage Advisory Committee (FPAC) membership. Discussion continued on what
FPAC would need to know specifically.

Lynn Reese commented on the hydraulics of the RSW under a partially
installed mode. Hydraulic conditions around the perimeter, basically what the fish will
see, working on a numeric model version with 7,500 cubic feet per second (cfs) going
through the spillway, roughly one bay when the Bi-Op spill is spread all the way across.
That information should be available within the next week. Steve Pettit asked if that
was with or without the device. Lynn Reese stated that would be without the device.
Steve Pettit asked if the seal beam was metal or concrete. Kevin Crum stated it was
concrete with a metal cap. Discussion continued on hydraulic testing. Lynn Reese
stated that he could see no real problems.

b. Monitoring Plan. Tim Wik stated they needed to talk about some of
the options they have for operations and monitoring this spring given that the RSW is
not in place. The first option (the best option) would be to operate the spillway similar to
what they were going to do if the RSW test would go forward. That is 40-percent spill,
24 hours a day, alternating with a 15-percent spill, 24 hours a day. There has been
discussion about the 15-percent not being adequate, which is flexible. The idea is to
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get similar conditions this year as to what might be run next year when the RSW is in
place, looking at a couple different spill levels. The Behavioral Guidance System (BGS)
will be in place, as well as, the SBC and SWI inclusion in front of four, five, and six.
That is a roughed out comparison between Bi-Op spill and passage routes in this
particular scenario. The Bi-Op spill condition assumes that there is an equal
percentage of fish passing day and night. Steve Rainey asked if the bottom bullet Bi-Op
is Bi-Op spill 12 hours. Tim Wik stated that is 60K, 12 hours a day, and assumes 100K
total flow. Steve Pettit asked why this baseline information is critical? Tim Wik stated it
was the only time they would have a chance to see what that combination of structures
and spill is going to do for passage at Lower Granite. Once the RSW is in, there
probably will not be a test. There was discussion on the values of this testing for
possible changes at other projects. Steve Pettit stated that these tests need to be sent
to SCT or FPAC as soon as possible, in detail. Discussion continued. Steve Pettit
stated that it would be worth a telephone call to Gene Matthews or Bill (unclear) to let
them know what the test plans are in lieu of RSW testing and to ask if they have any
problems with it. Discussion continued. Ann Setter stated that from Portland, Oregon's
standpoint they did not really see any need for a spill test, but the idea of testing with
occlusion verses next year with an RSW is valid, and there is good information to be
gained. It would be worthwhile to outline it better and take it back to the group.
Discussion continued. Steve Rainey stated that the issue of the RSW installation
should be covered on the conference call, but the issue of spill with implications to
research and the implications of calling out the occlusion performance and what that
does to spill could be discussed at FPAC. Discussion continued. Steve Pettit stated he
felt this would be better presented face to face as opposed to conference call. Bill
Hevlin asked if it would be worthwhile to ask for input from SRWG about how this
altered spill schedule affects the transport in river study. Rebecca Kalamasz stated that
the spill at Lower Granite affects that study only in the sense that it affects the numbers
of fish that enter the fish facility to tag. They have not had trouble getting fish, so there
should not be a problem. The study is being adjusted with respect to the no spill option
because the delayed mortality component of that study is one objective. There are
multiple objectives. Steve Pettit stated that John Williams has told him that they could
not have 24-hour spill at Lower Granite because they would not get enough fish to
mark. Discussion continued.

Tim Wik showed a slide indicating there is some support in the Bi-Op for
doing a spill test evaluation at Lower Granite. Action 83 evaluates the effect of spill,
duration, and volume. Little Goose and Lower Granite will be specifically considered for
daytime spill studies. The one objective for the day is the contracts for tag purchases.
They need to know what is going on as far as what they are going to be doing with
monitoring this year. This needs to move forward. There currently is a contract with
Battelle for hydro-acoustic monitoring that was awarded before it was known the RSW's
would not be in place this year, they are monitoring various passage routes. If doing
nothing is decided, they have obviously spent all that money. Steve Rainey stated that
the default operation is to spill the cap, if they spill at all. Discussion continued on
whether they spill or not and pros and cons of spilling tests for future improvements.

11
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Mark Lindgren stated that the summer Fish Guidance Efficiency (FGE) test
showed a pretty good increase in FGE underneath the SBC in the included units.
Discussion continued on whether or not it was FGE that increased. Steve Rainey
stated the key to this is how much of the study is "nice to know" and how much of it is
something that is going to be used as a springboard and go on in a direction of
increased survival. If the SBC, which acts as an SWI inclusion upper intake were taken
out in the next few years, something far more abbreviated would be put back in to
create the same hydraulic conditions. Sort of like what they have at The Dalles versus
a big floating device. Discussion continued on SWI, FGE, occlusion, and the different
tests done.

Steve Rainey stated that in the FFDRWG meeting the following was
discussed: 15 percent with RSW, 40 percent with RSW, and 40 percent without RSW.
so there was an RSW curve and a nonrRSW curve. The other approach was the least
we could spill and have good (unclear) and egress was 22K with the RSW. He
proposed comparing that to spilling the cap at night because that is the default spill
condition. Discussion continued on different spills.

Steve Rainey asked if they could look at the benefit of upper intake
occlusion by looking at entrainment levels without the BGS? Lynn Reese stated the
message to him is, if we have enough flow to do the spring test it might be considered.
The other is, if we do not have enough flow to do that, we want this to be the fallback
plan for a spring test. Steve Rainey stated that informally we have discussed that if an
acoustic study can not be done with the RSW should the acoustic study still be done at
Lower Granite or switch it down to The Dalles Lock and Dam (The Dalles). There
maybe advantages to staying at Lower Granite.

Tim Wik stated that what he sees happening is some form of a spill test at
Lower Granite, 40 percent, 15 percent or something along those lines. If there is no
spill on April 1, then perhaps an FGE study with some monitoring already in place with
the BGS out is the alternative. Steve Rainey thought that maybe the best way to
proceed is to try and summarize in a page what that fallback contingency evaluation
would be. FGE horizontal distribution, what those fallback tests would include, and a
short description of the benefit. Tim Wik stated that the decision on radio tags needs to
be made rather quickly so the vendor has time to get them made by the time they are
needed. Noah Adams stated that if the purchase order for radio tags is not in place by
December, they can not get the April delivery dates.

Tim Wik stated that the original number one plan for the RSW test was a
balloon tag test, a standard radio telemetry and hydro-acoustic monitoring, and the 3D
acoustic tag tracking. What he sees as the main options for this spring are the hydro-
acoustic and the standard radio telemetry. He talked about the 3D acoustics tag
tracking and Tim distributed handout #4 (see appendix 1), Alternative Research Options
at Lower Granite during 2001. Noah Adams stated this handout was a summary to give
an idea of two options that can be done at Lower Granite. Option A is to install with
reduced tags and addressing seven issues. Option B (unclear) application but
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continuing to work on refining some of the software issues so that we are prepared for
2002. Option A will allow a reduction in tag numbers as well as some personnel and
still allow full implementation of the system and working through a lot of the precision
and accuracy concerns that were brought up at last year's implementation. Option B
would allow working through a lot of the software application issues and some of the
modeling as far as how to model a 3D hydrophone that will give the precision needed.
Those assumptions would not be able to be tested if there is nothing in the water. Lynn
Reese asked how much savings there would be if they dropped 400 tags. Noah Adams
stated the tags were $225 each. Discussion continued on hydrophones and tags.
Steve Rainey stated that his own personal feeling was you can debug to some extent
with option B, but can debug it further with option A. Tim Wik stated there has been
some discussion with Rock Peters and Tom Carlson. Rock was not really supportive of
any field test this year until the bugs have been worked out of the data already
collected. Noah Adams stated that some of it was with the data already collected, and
some of it was with the computer modeling on the hydrophone density and working with
the programmers to design the application that allows the designing of geometry for the
hydrophone arrays ahead of time for installation (unclear) prior to the field season
instead of waiting until after the field season. Discussion continued on the hydrophones
and radio telemetry. Steve Rainey stated that they were trying to look closer at
integration to the extent that they can really look at a more precise 3D location of fish
when they do something distinct. If the trackers can say this happened or this is a
trend, this will probably pertain to design. At the same time they could integrate that
with the modeling and look at what is going on hydraulically at that point. That would be
a huge step forward in terms of what we need to make decisions about changing the
design for better performance and better survival.

Noah Adams stated that the benefit at Lower Granite is all the fish come
into the array. If it is done at The Dalles or Bonneville, you only get 30 percent of the
fish that come into the array. At Lower Granite, 95 percent of the fish moved into the
array. Steve Rainey stated he thought option A was the best option because they were
actually doing some tests in the field as well as making some refinements. Discussion
continued on acoustic testing and the radio tags and their assembly.

Steve Rainey stated that they had talked about doing an integration output
with American modeling in 2001 with the sonic tags and still have not gotten a good look
back at 2000 integration.

Bill Hevlin stated that they were interested in the radio tags and hydro
acoustics and need to consider the (unclear) tags more.

Tim Wik stated they would plan on going forward with the purchase of radio
tags at this time. Noah Adams stated he would forward final numbers.

Lynn Reese gave a short overview of the work that is being done by WES
on correlation of the biological data with the hydraulic numeric modeling that's going on.
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Steve Rainey asked about the integration that was supposed to occur for
2000 between U.S. Geological Survey (USGS) and University of Idaho (Ul). Lynn
Reese stated that there was quite a bit of work trying to get the correct coordinate
system to fit together and thinks that it was all finally worked through to where all the
key players have the data. There are just a few finer points that have to be done to
insure that the latest data is out. Noah Adams stated that there were some initial
challenges as far as the coordinating system, but they have been resolved. They have
the data and are currently writing up the information. Problems have been worked out
and they are on schedule for the draft report coming out February 16, 2001. Discussion
continued on integration, analysis, tracking and screening fish, numerical modeling, and
the draft report. Steve Rainey stated that numerical modeling has given FFDRWG
some good looks at flow field intensities near spill bay one. Steve Anglea stated that in
this year’s hydro-acoustic report, Bob Johnson has integrated the multi-beam data with
the hydraulics for that region, and that will be included in the final report. There will be a
video attached showing the fly in down into the Lower Granite forebay and the
telemetry, structures, water vectors and fish vectors, and showing how they go together.
Discussion continued on numerical models. Steve Rainey stated that the big expense
for the numeric model is putting it together and getting it calibrated. Once that is done
you can feed it all kinds of information and use it. Once it is there, it is not that much to
go back in and make some different runs. Discussion continued on numerical models.
Bill Hevlin asked that somebody let him know if John Nessler was going to be giving a
talk in Portland, as he would like to attend.

Dan Katz distributed handout #5 (see appendix 1) summarizing the short
piece of video he was showing on Lower Monumental. The video showed what the
divers found in the stilling basin. The video showed the erosion and undermining
underneath the spill at bays one and two.

3. Construction and Modifications.

a. McNary Collection Channel Bulkheads. Kevin Crum distributed handout #6
(see appendix 1), Construction Updates.

(1) McNary Cylindrical Dewatering Prototype. Triad Mechanical is
working on this project. The contractor left the site last fall and would not come back
until problems were resolved. The problems are resolved, the contractor is back to
work, and it looks like they have about 3 weeks of work to complete it. There should be
plenty of time to be ready for the debris effort and the biological effort. There was
discussion on what exactly the contractors are doing.

(2) McNary Juvenile Collection Channel Bulkheads. Knerr Construction
is working on this. It was supposed to be done in 1 year, but only 12 of the 42 slots
were completed because the dewatering bulkhead was redesigned. A couple of them
were built and tested. As of this week, the contractor is done with the last one.
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(3) McNary Perforated Plate Replacement Contract. This project is being
done by S & R Industries. This project is about one month behind. They were required
to have the two prototypes done by mid-December, and they ran into a quality control
issue. They are also having a problem finding bolts. There was discussion on the perf
plate replacements.

(4) Goose-Granite Perforated Plate Replacement Contract. This project
is being done by GTE Metal Erectors. At Little Goose there are 11 screens completed,
and at Lower Granite there are only 5 screens completed with four in progress. The
contractor says he can complete on time, however, the Corps is not so sure. There was
discussion on the perf plate replacements.

There was general discussion about tomorrow's agenda. Bill Hevlin asked if the
trash boom got in at Little Goose. It was stated that yes, it was installed. Steve Rainey
stated that this year, in particular, there may not be any debris, but there could be some
significant predators. Rebecca Kalamasz stated that there was an electro fishing test
scheduled, not a radio test. Discussion continued on the debris containment. Ann
Setter asked about the modification of the orifice. Steve Rainey stated that it was a
proposal presented at Anadromous Fish Evaluation Program (AFEP).

Thursday, January 25, 2001

1. Program Updates.

a. Auxiliary Water Supply.

(1) Ice Harbor. Kevin Crum distributed a one-page handout #1A (see
appendix 1), Ice Harbor Emergency Auxiliary Water Supply. Kevin noted that Cary
Rahn is the new Project Manager. He explained that he was filling in for Cary. Kevin
stated that the plans and specifications were all complete. They still have specifications
that need to include the schedule for the construction. There was a debate at the last
meeting about construction windows. That is still being looked into, coordination needs
to be done, etc. That all was put on hold somewhat because funding was not available
for this fiscal year until this week. Funds became available at the first of the week so
the contract can go forward now. Kevin went through the schedule for construction
shown on the handout. Elements that can be started on right away are the crane
components and the electrical components. Kevin provided a description of what work
will be done. The south shore is getting mostly electrical work, and north shore work is
installation of the cranes, additional electrical work, and mainly isolating the pump
system. There was discussion on the contract and the work that is to be done at Ice
Harbor Lock and Dam (Ice Harbor).

Dave Hurson stated that everything has to be sequenced so that everything
is done in the right order. Discussion continued on the work to be done.

15



DRAFT

Steve Rainey suggested that updates at the FFDRWG meetings would
help, and they need to let Larry know in advance of each FFDRWG meeting.

(2) Lower Monumental. Kevin Crum distributed handout # 2A (see
appendix 1), Lower Monumental Lock and Dam. Kevin stated that they identified some
problems with the design on which they were working. They are now at plans and
specifications. The decision was made that the alternative being developed needed to
be stopped because there were issues with the pump, the intake in the tailrace, whether
it needed to be screened, and the location being close to the adult entrance near unit
six. Some of the work done at Lower Granite has given them some good ideas that
they would like to take advantage of at Lower Monumental. Kevin stated they have a
contractor taking a detailed look at the fishways, and they are also going to do a
detailed hydraulic model. That will be done at both Little Goose and Lower Granite.
There was discussion on the detailed look at the fishways. Sean Milligan stated the
walk throughs have given them a much clearer understanding of how things work or
need to work. Discussion continued on the auxiliary water supply system.

Steve Rainey asked if there would still be access to the gates?

Dave Hurson stated that the only place there are gates on the Snake River
is at Ice Harbor. Discussion continued on the gates.

Kevin Crum stated that most of the information needed was on the handout.
Dave Hurson stated that this year they are looking at buying all new gear boxes and
pumps.

(3) Little Goose and Lower Granite. Kevin Crum distributed handout #3A
(see appendix 1), Little Goose — Lower Granite Phase Il Technical Report. Kevin stated
that they received no comments on the Little Goose and Lower Granite summary report
handed out at the last FFDRWG meeting. They have started plans and specifications
with Sverdrup, as mentioned on Lower Monumental. They are going to do a detailed
hydraulic analysis of those systems. At Little Goose they are installing new pumps in
the intakes. That is a fairly large job, and budget costs right now are over $6 million, but
all the other alternatives were just as high or higher. At Lower Granite, the
recommended alternative was to use the three existing pumps, and there is enough
capacity to run two pumps and keep one as a spare. Pump one is still being repaired.

Steve Rainey asked if that was the one that is variable speed that just
never operated?

Dave Hurson stated that it was never designed to operate at low tail
water. Discussion continued on the pump system at Lower Granite.

Steve Rainey asked if at Lower Granite the electrical system was in
pretty good shape?
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Dave Hurson stated that some electrical upgrades are being done for
the pumps. Kevin Crum stated there was a Value Engineering (VE) study going on at
Little Goose and the rest of the schedule should be at 60 percent. This should be
reviewed at the April FFDRWG meeting. Advertising could be done at the end of this
fiscal year to start installing during the next winter window. Kevin stated that was not
correct. They would advertise before the next winter window, let contractors in, and
then have bid opening in March 2002.

Larry Swenson asked about correspondence regarding what kind of
pumps to use and whether they should be submersible. Larry asked if anything more
had been learned.

Kevin Crum stated that he had not heard anything but thought that
was one of the things they were reviewing. The project has a real preference, they do
not want submersibles. They are quite a bit less expensive, but that is a
recommendation that comes out of VE. Discussion continued on the different pumps at
the various dams.

Steve Rainey asked if the bid opening for Ice Harbor was going to be
in December.

Kevin Crum stated that for Ice Harbor it would be earlier, the intent
was to have it in December, but, because there were not any funds at the start of the
fiscal year, they were not able to do that. Discussion continued on how much funding
had been requested for the project.

Larry Swenson asked how the detailed hydraulic analyses tie into the
preparation of the plans and specifications at Lower Monumental and Little Goose.

Kevin Crum stated that they were trying to expedite the hydraulic work
and somewhat slow down the plans and specifications so there would not be an issue.
They will have an initial look at the hydraulics in March. There was discussion on the
hydraulic modeling and calibrations.

Larry Swenson asked about the modeling being done at Lower
Monumental and Little Goose. Dave Hurson stated it could be done right now with
existing conditions. Larry Swenson then asked if after the modifications planned, are
done will the models not be any good?

Dave Hurson stated they were looking at adding backup water supply,
not changing the existing system. Kevin Crum stated that it would be basically
modeling what exists now. They found in some cases on the Columbia River
operational changes were enough to get them backup water. He was optimistic
because they have done those models and have a lot of experience so the first look at
the model is going to be pretty close.
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(4) McNary Upgrade Study Team.

Dave Coleman stated that he and Jim Bluhm are Co-Program
Managers on a study team called MUST (McNary Upgrade Study Team) with BPA and
the Corps. The reason for the study team is McNary is an old dam built in 1953 and has
never had any rehabilitation. There are problems with the turbines. The Corps is
considering ending their useful lives by replacing the windings with state-of-the-art
which will increase generation using the same amount of water. Using state -of-the-art
turbines instead of the 1953 turbines would be more efficient - get more megawatts per
gallon of water. Replacing the existing system with the latest technology wil yield more
megawatts. Another problem McNary has is a hydraulic bottleneck on the river. Ice
Harbor and Priest Rapids can run more water through their generators than McNary.
John Day can pass more water. They are going to try and do this and make it a
friendlier fish passage. There was discussion on this study.

Dave Coleman stated that the next meeting would be on the 15th.
The big concern right now is the economics and how much in-depth study should be
done. The next phase is trying to put a finger on how much water will be at McNary.
There was discussion on turbines and quantity of water.

Rebecca Kalamasz asked for questions associated with the general
concept and the schedule.

Steve Rainey stated that they appreciated being advised of this. His
guestion was, what kind of a role and at what point would they envision for the
agencies, and would it be to get updates periodically?

Dave Coleman stated that around April they should have the turbine
and generator economic evaluation squared away and, at that time when they have
more of plan, they will be meeting with Pete Poolman and get his staff involved with the
environmental issues and fish issues, etc. Dave also stated that this is a brand new
project that is just getting started so there is no real plan for anything to be done; it is
only in the study stage.

Rebecca Kalamasz stated that they were going to move the Separator
Improvements above the Debris Program update, then they would do Extended
Screens at Lower Monumental, then return to the original agenda.

b. Separator Improvements - McNary. Dan Katz stated that this was a status
report on the separator program. Dan distributed handout #4A (see appendix 1),
Evaluation Separator. Dan stated last December the biological test reports were due.
Coming up this spring, they have some modifications and testing at McNary and Ice
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Harbor. At McNary it is some modification to the existing separator and insert that will
be able to be removed.

(Larry Swenson rejoined the meeting by phone.)

Operations have requested that they make the Ice Harbor test facility a
permanent facility. They have been instructed to look at painting Ice Harbor instead of
removing it. Painting would cost about the same as removing it. They wantit to
become permanent so it can be used as an emergency bypass around the existing
facility, and there would be no impact if left there.

Steve Rainey stated that what they have there currently is the main juvenile
bypass and sample loop, which is the test separator. Steve asked how this could be an
emergency bypass.

Dan Katz stated that it could serve as bypass around the entire sample
facility. There is a main bypass, a sample facility, and a test facility, and they have
requested that they leave the option of passage around the sample facility.

Steve Rainey stated you could do passage around the sample facility by
maintaining flow all the way through the existing juvenile bypass system.

Dave Hurson stated he thought they were talking about if something
happened to the drop gate or anything downstream, then, they would have a way to
bypass that while they fix it. There was discussion about the test facility.

Rebecca Kalamasz asked if there was anything else that had to be done
besides the painting; any kind of maintenance? Dan Katz stated that to his
understanding the only thing necessary was the painting. Lynn McComas stated that
there are a lot of mechanical components, but they are pretty much the same
specifications as the permanent facilities. The maintenance is very minor.

Dan Katz stated that one task was to get ready to do painting this year. The
second task is to prepare the final separator report. This is the last year of testing and
evaluating various separator alternatives. By the end of this fiscal year they intend to
produce the final report that will summarize all the biological test results and provide a
recommendation for either modifications or replacement of existing operational
separators. They are also looking at criteria for separator design at Lower Granite. For
Fiscal Year 2002, the facility at Ice Harbor will be painted, and prepare plans and
specifications prepared for a high velocity separator at Lower Monumental. There was
discussion about the high velocity separator at Lower Monumental.

Steve Rainey asked what kind of efficiencies were at Little Goose and if
they are similar to Lower Monumental? Dave Hurson stated that it was much better.

19



DRAFT

There was discussion about the differences between Little Goose and Lower
Monumental.

Dan Katz stated that this was not a final decision yet because they had
another season of testing operational separators at McNary. Discussion continued.

Dave Hurson asked when the final separator report on Ice Harbor would be
done?

Lynn McComas asked if he meant for all the years that they have tested.
Dave said, Yes. Lynn stated that he had two reports still sitting in Seattle waiting to be
edited, but Rebecca has the draft of both. This year includes McNary and Ice Harbor
together because that is how it was funded. Rebecca Kalamasz stated that he was on
schedule; they are just having trouble getting through the editing office on the final
report. Steve Rainey asked how long it had been sitting up there? Lynn McComas
stated that this year they finished 1997; he sends them to Seattle every year. The
discussion continued on the reports not yet back from Seattle. Rebecca Kalamasz
stated she had drafts.

Dan Katz stated that they are going ahead for planning purposes pending
final results of the tests at McNary. They are looking at constructing a high velocity
separator at Lower Monumental in the fall of 2002 and operating in the spring of 2003.
Some good separation conditions were found at Ice Harbor that improves efficiency and
more or less eliminates injury rates. Now they want to see if they can go a little bit
better and look at some non-hydraulic conditions with those best hydraulic conditions.
That is the purpose of the Ice Harbor testing. The non-hydraulic conditions are lighting
above the separator and sub-screen color. There was discussion on light testing.

Dan Katz talked about the modifications of the operational separator at
McNary. Lynn McComas showed some Corps drawings. Bill Hevlin asked where the
shelf was going to go. Lynn McComas showed on the slide where the shelf would go,
stating that above that was the de-watering. The A and B section is a separator, they
were going to concentrate their test on the A section. Lynn pointed out that the bars are
contained in a frame and can be lifted out by undoing four bolts. Lynn went over the
slides, and there was discussion on the modifications. Steve Rainey stated before the
insert there was up-welling that provided quite a bit of flow down into the down well.
Now, instead of a lot of flow, there will be a reduced flow going through that orifice, so
there will be less flow. His main concern is how it will work hydraulically. Discussion
continued on the slides and modifications. Dave Hursonasked how deep the water
level over the bars would be. Lynn McComas stated it would be about the same point,
but they would adjust the insert. Discussion continued on water levels, dewatering,
upwelling, and fluctuations. Dan Katz stated that adding dewatering gives more
flexibility. It is possible to shut it off and put it back the way it was. The idea is to have
a separate valve control. Discussion continued on the water levels. Steve Rainey
stated his concern was that in a permanent facility where you can not avoid some
amount of surging, you will have to have an automated ability to adjust how much flow
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you are pulling out immediately upstream at the separator bars or have somebody
tweaking that all the time and standing there watching it. Dave Hurson stated he
thought the ideal thing to do was to have an Ice Harbor style flume de-waterer to control
the drop gate. Discussion continued. Dan Katz stated that they were not trying to put in
the ideal (unclear) control here. They are trying to add a little bit more flexibility so that
they have a potential for running less flow into the separator. Steve Rainey asked if he
meant for this test that they were not trying to solve permanent problems of surging.
Dave Katz stated that was right. The discussion continued on the water depth during
this testing. Bill Hevlin asked how many blocks there were in the study design. Lynn
McComas stated that there were four, in and out is two, lights on and off is two. Dave
Hurson asked how many repetitions? Lynn McComas stated that it works out to about
six repetitions of each one. Dave Hurson asked how often during the season, and if it
would be every 2 days for the whole spring? Lynn McComas stated that was right.
Rebecca Kalamasz stated then it would be 24 times. Lynn McComas stated that was
correct. Dave Hurson asked what they would use for their sample and if it would be just
a daily, 24-hour sample? Lynn McComas stated that was the next thing they were
going to get into. They are not going to handle the fish; they are only going to look over
the shoulder of the small ladder. There was discussion on samples and fluctuations.

Dan Katz stated that he could see two hydraulic concerns. One is coming
down the volume exiting, and what that does to the velocities upstream. Dan stated he
had not run exact numbers on that, but they are approximately cutting the flow in half
and also reducing the volume. There was discussion on this first concern. Steve
Rainey suggested they talk about trajectory. Dan Katz showed a slide explaining that it
was just a crude look at the trajectory of the jet from the orifice. There was discussion
on the trajectory. Lynn McComas stated the only fish they would handle would be to
test for physiological changes or stress testing. Steve Rainey commented he would like
to arrange for Larry to come out and observe these hydraulic conditions in advance and
touch all the bases, and when they are running a lot of fish through this thing, they need
to establish a density criteria at which time you say we are just holding these fish up.
There needs to be some sort of fail safe basis for saying we need to discontinue
temporarily or discontinue for the rest of outmigration. These bases need to be touched
just in case that kind of thing happens. There was discussion about density and
possible problems. Lynn McComas said he was having a problem finding a hospital
that would give him decent turn around time for the physiological testing. Rebecca
Kalamasz stated she could get a hospital. Discussion continued. Steve Rainey asked
when they would start their study. Lynn McComas stated their start date was April 19.
Dave Hurson asked when it would be ready to field test? Brad Eby stated they thought
they could have water up to the separator by March 1 this year.

c. Debris Program.

(1) McNary Gatewell Debris Model. Sean Milligan gave a brief update on
the debris model at McNary. He passed around a sample of debris. When they looked
at the model, it appeared that the blend of debris they came up with works very well as
far as how it visually behaves in the model. It does not tend to float or sink, so it follows
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the flow like most debris. The first phase of testing the model was just baseline testing
trying to establish the debris concentration that they wanted to test to compare
alternatives in the second phase. They started out with very high concentrations and
testing to see how long it takes to plug the screen to the standard of 1.5 head
differential on Vertical Barrier Screen (VBS) screens. They are measuring debris
guantity by weight. They have finished the baseline testing and are ready to move into
the next phase of testing, which is looking at some different alternatives. During
baseline testing there did not appear to be any new or unusual magical alternatives
emerge as the solution. One of the alternatives to look at is orifice shelter. There was
discussion on the McNary debris model. Steve Rainey explained to Larry Swenson that
what Sean was showing was a schematic of VBS, showing the different panels and how
debris is plugging on them. The upper four of six are accumulating debris more quickly
than the lower two. Discussion continued on the debris model.

(2) The VBS. Sean Milligan showed a digital picture of the VBS. The
debris modeling takes longer than anticipated. They think it will be close to the end of
March when they finish getting data to come to a definite alternative. There will be
debris testing at Lower Granite in order to do some comparison between Lower Granite
and McNary, in March before Portland District starts testing at John Day. There was
discussion on the test at Lower Granite. Sean stated that everyone needs to be aware
that after all their efforts in testing, none of the alternatives may be the magic answer for
handling debris. Discussion continued. Sean stated that there was a variety of different
tests or alternatives that they were going to try. Steve Rainey asked if they would all be
summarized in the report. Sean Milligan stated, yes, it would be, and the report would
be out sometime after the end of March. Discussion continued on the debris testing.

Bill Hevlin asked what an orifice shelter looked liked. Sean Milligan drew him a picture
and explained what it was and how it worked. Discussion continued on the pros and
cons of the orifice shelter.

d. Extended Screen — Lower Monumental. Sean Milligan stated that the
extended screens at Lower Monumental were actually new as opposed to being an
update. They are looking at the potential for installing an extended length screen
system at Lower Monumental. The primary reason for looking at that is because it is in
the Bi-Op. The plan is not to just jump in and design new screens for Lower
Monumental. They first want to look at the problem and see how it should be
addressed. Key issues include geometrical differences or similarities between Lower
Monumental and other projects that already have extended screen systems, look at the
potential for modeling, amounts of debris, gatewell flows, porosity plates, which size
holes, etc. They plan to have a preliminary outline for addressing the issues by the end
of March, 90-percent report by the end of June, and a final report by mid August.

e. Adult Collection Channel Fallback. Kevin Crum distributed handout #5A
(see appendix 2), Adult Fallback Alternatives Concept Study (50-percent submittal) and
handout #6A (see appendix 1), McNary Adult Fallback — Collection Channel. Kevin
stated they had a task order with HDR Engineering to look at three things. They are
looking at a 36-inch Passive Integrated Transponder Tag (Pit-Tag) design at McNary
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and also the debris issue in the facility piping in the fish facility below McNary. Kevin
stated that by the next FFDWRG meeting they would be really close to final reports on
recommendations on what is actually going to be done. They are doing a study on the
fish that fall back through the screen system and get into the collection channel. They
are looking for ways to move them out of there and where they need to go. In the
report, they asked for hand sketches, so the diagrams are just rough ideas of different
concepts. Any comments should be sent to Chuck Palmer. They looked at five
alternatives in the report. One was a moving array of strobe lights to try to get a
behavioral response and move fish downstream to exit through the fish facility bypass.
Another was a fixed strobe light array where sequential lights would do the same thing.
Another was a mechanical crowder system that periodically would kick into gear and
physically move the fish downstream. They looked at a couple of steep pass ladders at
the end of the collection channel where the fish would move volitionally out of that area
and either go to the forebay or to the tailrace. When it was reviewed, neither of the
strobe light options looked very good. There were too many obstructions of the orifices
in the collection channel. They did not like the mechanical crowder either. They are
turning their attention to the steep pass ladders at the end of the collection channel.
There is a lot less complexity, a lot less expense, and a lot less maintenance overall.
There was discussion about the concept study. Steve Rainey asked what kind of ride
the fish have to the tailrace? Dave Hurson stated that a slide is being proposed. Steve
Rainey stated he thought the concept study was moving in the right direction. Kevin
Crum stated that they were looking for comments to be sent back by February 8.
Rebecca Kalamasz asked why they did not have both, to the forebay and the tailrace in
the springtime to the tailrace in the summer and to the forebay in the fall? Dave Hurson
stated that in the fall the fish go all the way down below Bonneville and John Day.
There was discussion on the fish going upstream or downstream and the tailrace versus
the forebay.

f.  Juvenile Fish Facility Improvements.

(1) McNary Facilities — 36 inch Pit Tag Detection Design. Kevin Crum
stated that HDR Engineering, under the same task order, is looking for locations for 36-
inch Pit-Tag detection on the juvenile line. Kevin distributed handout #7A (see appendix
1), McNary Fish Facility Improvements — 36 inch Pit-Tag Detection Design stating that a
short version of the scope was on this handout. He also distributed handout #8A (see
appendix 2), Pit-Tag Detector Preliminary Design Study (30-percent submittal) stating
that comments needed to be sent in to Chuck Palmer by February 8, 2001 at the given
E-mail address. They looked at five different locations for the system and developed a
matrix of the advantages and disadvantages. The recommended location in the report
is location two, which is upstream from the separator. Steve Rainey thought that was
the best location. Kevin Crum stated that the schedule is tied to the technology. They
plan to have everything done by the next FFDRWG meeting with a final report in March.
Dave Hurson asked the source of funding? Rebecca Kalamasz stated that it was
originally sent to Portland District and we were not informed until November, so there
were no funds set aside in the SCT prioritization. The Corps is scrambling to find
money left over from projects. The Corps is already over program so it is unlikely, they
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will have money to do this unless some money comes from somewhere really quickly.
They have been talking with NMFS to see if it can be phased in, maybe in small
increments, depending on the cost. Dave Hurson asked what they were asking them to
do. Rebecca Kalamasz stated that there were two phases to the study. There is the
Pit-Tag detector development for a full flow bypass system and one for surface
collection type facilities. There was discussion on the Pit-Tag detector development.
Steve Rainey asked if Earl was ready to go. Rebecca Kalamasz stated that he was just
waiting for money. Dave Hurson stated that according to Memorandum of Agreement
(MOA) they are responsible for the funding with BPA. Discussion continued on the
funding of the Pit-Tag detector development. Kevin Crum stated the one thing that
needed to be re-emphasized on the Pit-Tag was the primary bypass where the fish will
be detected and then bypassed to the river under primary bypass criteria. There was
discussion on the primary bypass detector.

(2) Debris Plugging. Kevin Crum distributed handout #9A (see appendix
1), McNary Fish Facility Improvements — Debris Plugging, and handout #10A (see
appendix 2), Debris Plugging Preliminary Design Study (30-percent submittal). After the
last FFDRWG meeting in October, the scope was expanded to cover some issues.
They had HDR Engineering look at three levels of design. Level one was not changing
the existing piping levels, configuration, or sizes. They are looking at way to get access
to the pipes and ensure they are not clogging. Level two was not changing to a different
criteria, keeping with the secondary bypass criteria. However, they are looking at re-
routing lines, bringing them above ground where they go underground, which is where
most of the problems are, and providing access to clean them. Level three was to
redesign the whole facility from the separator on down with primary bypass criteria.
There was discussion on the different levels. Steve Rainey asked if there was a turn-
around time on the preliminary study? Kevin Crum stated that comments are needed
back to Chuck Palmer by February 8, 2001.

The meeting adjourned at 1:20 p.m.
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APPENDIXES.

a. Appendix 1 includes those handouts distributed by speakers and referenced
in the minutes, including the following:

(1) Agenda. Rebecca Kalamasz.
(2) Handout #1. From Dan Katz, Lower Monumental DGAS and Erosion.

(3) Handout #2. From Kevin Crum, Lower Granite - Removable Spillway
Weir Construction Schedule Issues/Update.

(4) Handout #3. From Kevin Crum, Lower Granite SBC Modifications for
2001.

(5) Handout #4. From Tim Wik, Alternative Research Options at Lower
Granite Dam during 2001.

(6) Handout#5. From Dan Katz, Lower Monumental Lock and Dam
Erosion Video Notes.

(7) Handout#6. From Kevin Crum, Construction Updates; McNary
Cylindrical Dewatering Prototype, McNary Juvenile Collection Channel Bulkheads,
McNary Perforated Plate Replacement Contract, and Goose-Granite Perforated Plate
Replacement Contract.

(8) Handout #1A. From Kevin Crum, Ice Harbor Emergency Auxiliary
Water Supply.

(90 Handout #2A. From Kevin Crum, Lower Monumental Lock and Dam.

(10) Handout #3A. From Kevin Crum, Little Goose - Lower Granite Phase
Il Technical Report.

(11) Handout #4A. From Dan Katz, Evaluation Separator.

(12) Handout #6A. From Kevin Crum, McNary Adult Fallback - Collection
Channel.

(13) Handout #7A. From Kevin Crum, McNary Fish Facility Improvements
- 36" Pit Tag Detection Design.

(14) Handout #9A. From Kevin Crum, McNary Fish Facility Improvements
- Debris Plugging.
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b. Appendix 2 includes a complete copies of reports distributed by speakers
and referenced in the minutes, including the following:

(1) Handout #5A. From Kevin Crum, McNary Lock and Dam, Adult
Fallback Alternatives Concept Study.

(2) Handout #8A. From Kevin Crum, McNary Lock and Dam, Pit Tag
Detector Preliminary Design Study.

(3) Handout #10A. From Kevin Crum, McNary Lock and Dam, Juvenile
Fish Facility, Debris Plugging Preliminary Design Study.
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Appendix 1
Agenda

Walla Walla District - FFDRWG Meeting

Agenda
January 24" & 25™ 2001
Harvest and Castle Room

Wednesday, January 24

9:30 —11:30 Model Updates and Issues
McMary Deflectors — CainfEmmert
Little Goose Deflectors - CainfEmmert
Lower Monumental Deflectors/Erosion/Outfall - Katz/Lindgran

11:30 —12:30 Lunch
12:30 - 6:00 RSW

Construction Status — Crum
Manitering Plan - WikiCrum

Thursday, January 25

8:00 —9:30 Program Updates
Aunaliary Water Supply = Crum
lee Harbor and Lower Monumenrital
- Little Goose and Lower Granite
Debris Program - Milligan
MecMary Gatewell Debris Model
- VBS
Separator Improvements — McNary — Katz/McComas

9:30 — 9:45 Break

9:45 - 11:30 Program Updates (continuead)
Adult Collection Channel Fallback - Crum
Juvenile Fish Facility Improvemenis
- McMary Facilities - Rease
- Less Intrusive PIT Tag Detection — Reess
Extended Screens - Lower Menumental — Milligan

11:30 -12:30 Construction and Modifications
Mechary Collection Channel Bulkheads — Crum
ESBS Screen Replacemant - Crum

Adjourn
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Appendix 1
Handout #1
Lower Monumental DGAS and Erosion

Lower Monumental
DGAS and Erosion

24 January 2001
FFDRWG Meeating
Walla Walia
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Plan View of Spillway Stilling Basin
Eroded Areas (Aug. 2000)

Sectional Model
Downstream View

General Model Status

= Construction: completed
December “00

= Calibration: completed January
01

= Yerification: to be completed
end of Jan. ‘01

= Teating: Begin 5 Feb ‘01

29

Volume and Area of Erosion
Below Design El. 392
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Lower Monumental
General Model

Sectional Model Status

» Preliminary debris movemant tests
completed

= Modifications to test uplift in
progress

= Uiplift testing: February “071
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S e N &1 inderim Apad
e Coordination

* Ganeral Modeh Interim Spill - Feb.

+ Structural Analysis of Uplitt - Fob.

= Fish Agency and Internal Review -
Fab. and March

= View modeis at WES: March 53
[Tentative)

* Aecommand spill pattern to
Oparations Division by 1 April

—— | |

« Sectional Modal: Uplift Tests - Feb.

Purpose of 2001 interim

Spill Tests

= Sectional Model: Uplift Tests - Feb,
- Detarmine if aplift is near safety
iheasbiold
* Prasen e
* Al AT FrE
» General Model:
- Detwrmine if stilling boasin flow pattern
will Increase hole sios
- I neaded, find naw spill patters
+ Dineen Baduitg
+ @mnusl Repsir Costs
4 DEAE and Fiah Passags
+ Mavigagins
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Appendix 1
Handout #2
Lower Granite - Removable Spillway Weir

Lower Granite -Removahble Spillway Weir
Construction Schedule [ssues/Update

Dix Corparation, Spokana WA, was awarded the RSW contract in Septamber 2000, The major subcontractar far
fabrication is Thompsan Metal Fab Inc., located in Vancouver WA The fabrication shop is located adjacent to the
Caolumbia River, convenient for delivery of the REW 1o the niver for ransport to Lower Granite

. Bchedule: The contract required delivery and installation of the RSW by 15 March 2001, The coniraciors initial
schedule (October 2000) indicated dalivery on that date,
- Meating with contracior in NVWAN. The conbractar submitted a revised schedule that indiczaled the

dedivery on 9 April 2001, about 3-weeks behind schedule. The COE comespondad with the coniracior to add shifis o
gain on the schedule. The contractior began working (2} 10-hr shifts, & days per week, Thompsan hined addtional
fabrication shops to accupy ihair bays 1o expedie assembiy
18 Decamber 2000 Mesting al Thompson Metal Fab. Discussed the contractor schedule. |t became spparent that
thay were not gaining ground on the fabrication even with increased shifts. The COE estimated the fabrication was
Bbout 5 weeks behind schedule

Mesating al Thompson Metal Fab. (se phode), Contractor submitied a revised schedula showing T
May 2001 delivary, about T waeks behind reguired schadula. The COE confirmead that the contractor cannot work past
15 March for in-water efforts (without approval), and will need to evacuate the area nesr spillay #1 by 1 Aprd due to
fish out-migration end spall. It was acknowledged by all attending, that given the constraints of the work

windows and lack of more optlons to axpedite the fabrication process the REW couldn't be installed prior to
the | fish outmigration.

= The Contractar indicates the wark on-sibe (at Granite) can be complated price 1o the fish season, This work consists of
tha alignmart hardware and sea! attachments to the face of the dam at spillbay #1, and the landing pad upstream of
the spallway (See graphic). The COE will cocrdingi= with agencies requesting extending the in-water work window 15
days {to tha end of March 2001) lo ensure the landing pad construction can be compleled

The COE will coordinate final installaticn plan of the RSW when fiaws and fish numbers allow

Discuss M&E plans. allered operations f necessary, and other coardination iesues ralated 1o the delayed dalwery of
the REW
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Photo of RSW module taken 9 January 2001
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funit 6 inkakes

B4

—— ‘RSW Landing Pad

-,

Configuration without RSW attached to hinges {no RSW)
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Appendix 1
Handout #3
Lower Granite SBC Modifications for 2001

Fish Facility Design Review Work Group
Walla Walla District
January 24-25, 2001

Lower Granite SBC Modifications for 2001

Description: Goebel Construction

Status: Work is essentially complete — new modules are instalied, stairs and access are
complete, trash boom has been realigned. Dive crew is gvailable for any miscellansous
diving needed (fish monitoring equipment installations).

s

1.

iscussion points

Coordinaling work with the contractor 1o focus on instaliation of the “fixed” elements

on the face of the dam, and the bottom landing pad. COE has obtained the state 401
certification to conduct excavations. Excavation is staning today (Jan 24). COE alzo
coordinating extension of work window from 15 March to 31 March,

Discussion needed on when install of RSW can resume. Considerations are:
¢« Hydraulic; COE recommends finish installation of the RSW o conduct hydraudic
test in June, to allow time to view operation and begin any corréctive measures as
s0on as possible. Potential issues are:
+« Hydraulic “ridge” formations identified in the modeling — visually verify.
= Potential spillway crest cavitation damage. Verify by dive inspection
{upstream), and downstreamn of tainter gate.
« Seal issues — verfiy seal transition at spillway crest, Verify seal around peirs
and below REW.
« |f issues become apparent, need time to sat up conditions in hydraulic
models, conduct tests, coordinate with agencies, as soon as possible.

» Biological: Hydraulic visual inspection may lead 1o changes in approach on
biclogical tests. Need information soon as possible, to adjust approach if needed (for
FY 02 testing plan}.

» Fiscal: Extension of contract dates will increase cost of overall project. Costs o
store RSW awaiting installation, costs for contractor and COE administrative
suppor, and potential for claims may be mitigated by cooperation to finish
installation as soon as practicable,
= Additional costs to RSW displace funds for other CRFMP projects. COE

recommends (o keep RSW instaliation costs in FY01, to reduce impacts to
projects in FY 01 and 02.
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Appendix 1
Handout #4
Alternative Research Options at Lower Granite Dam During 2001

=
Alternative Research Options at Lower Granite Dam during 2001,
Date: 01/24/01

Title: Three Dimensional Fish Tracking in Conjunction with the Operation of the Lower Granite
Removable Spillway Weir (RSW) Tests, 2001.

Sndy Codes: SBE-W-00-5
Principal Investigator: Kenneth M. Cash and Noah 5. Adams
Pruject Leader: Dennis W. Rondorf

The possible delay in completion of the Removable Spillway Weir (RSW) may result in a
devreased research effort at Lower Granite Dam in spring of 2001, We have developed alternative
research proposals that will allow us to gather baseline data on potential spill tests while testing
im arovements to 3D acoustic telemetry systems designed to improve the precision of 3D data. These
tess will optimize the system for full implementation in 2002 at Lower Granite Dam as well as other
locations throughout the basin (i.e. Bonneville and The Dalles dams). Improvements that need to be
tesied in 2001 include:

1} Software updates that allow integration of hydrophone position data with every raw signal received
from acoustic lag.

2) Changes have been made to tracking algorithms that will improve data resolution and decrease position
error eaused by multipath,

3) Additional teols have been developed for 2001 field studies that will decrease processing time and the
number of personnel necessary to accomplish this task.

4) Refining methods for speed of sound in water measurements using beacon tags and sound velocimeters
5) Determining if increasing hydrophone density improves coverage and increases precision of 3d data.

6) Statistical error analysis tools are currently being developed to map the precision of hydrophone arrays
with different geometries. It is necessary to test whether these tools are applicable to field studies by
mapping the precision of a hydrophone array using beacon tags and comparing this data with the
results of statistical error analysis.

T} The need for accurate and precise measurement of hydrophone position has resulted in high costs for
contractors o complete this task. The USGS is currently investigating options that would decrease
reliance on other contractors and decrease overall cost of 3d studies. The USGS has surveying
equipment available and personnel can be trained in standard surveying techniques. We are currently
comparing costs of directly leasing real time kinematic global positioning systems and collecting the
data with USGS personnel, It will be necessary to test and refine these methodologies during the
course of actual field studies.

Ore option (option A) would allow us 1o test all of the items listed above. The second option (option B)
weuld only allow us to test the first three items in the list. Option B would leave many of the most
important questions unanswered in 2001, Option A allows us to obtain baseline data in the spillway
dusng 2001 and will much better prepare for full implementation in 2002 at Lower Granite Dam and
other areas throughout the basin.
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Appendix 1
Handout #5

Lower Monumental Erosion Video Notes

Motes on review of Tape 1, January 2000 stilling basin diving Inspection of Lower
Monumental Lock and Dam

Tape 1

Time an
Frir.laj', 01-07-00

Observation

13:39:40

Diver is at Bay 1 scuth training wall

13:47:15

Diver has traversed Bay 1 heading north along N/S
construction joint, nearing erosion hole between bays 1 and
2

134748

Diver is at edge of erosion hole near Bay 2

13:49:40

Diver identifies interface between concrete stilling basin fioor |
and underlying basall

13:50

Diver reports he is at edge of undermined concrete. Reporis
at least 1-foot of undermining on south side, with loose
rock, about B-inch diameter or less.

13:52

Good view of undercut

13:54:11

Diver reports cobbles are womn but not palished smooth,
Diver also says debris is less than B-inces deep, and the
concrete is only 18-inches thick around the outside of the
hole. Diver reports undercutting is up to 3-feet on the
northeast side of the hole in Bay 2. Here, the concrete
thickness is about 4-feet. Rebar is exposed,

Undercut looking NE

3 foot undercut bedrock. with exposed rebar in concrete

13:58:30

14:02:14

[14:06:110

Construction joint on south west side (possibly mis-identified
as southeast side), Following trench to east.

Diver proceeds along ogee face toward south wall. Diver
repeatedly reporis exposed rebar (note: possible fish
passage concern, since there is no deflector in bay 17)

Diver reaches south spillway training wall
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Plan View of Spillway Stilling Basin
Eroded Areas (Aug. 2000)
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Appendix 1
Handout #6
Construction Updates

Fish Facility Design Review Work Group
Walla Walla District
January 24-25, 2001

1. McNary Cylindrical Dewatering Prototype

Construction Contractor: Triad Mechanical.

Status: A change order was issued in mid-October to remove the drum section and
correct design and fabrication problems. A dispute caused substantial delay in resolving
the design and fabrication issues. At presant, the systern has not been tested due to the
drum assembly issues (clearance issues prevent the drum 1o ratate). The contractor has
recently mobilized and has began to resolve the issues. It is anticipated the ettort will be
complete the second week of February.

« Biclogical testing will begin in the spring of 2001.

2. McNary Juvenile Collection Channel Bulkheads

Construction Contractor: Knerr Construction,

Status: Last winter, 12 of the 42 shots were completed due to problems with the
dewatenng systam. The COE raedesigned, fabricated and tested a new “dewatanng”
bulkhead.

+ The new system worked well, and the contracior is completing the last bulkhead
installation thizs week (Jan 22-28).

[McNary Perforated Plate Replacement Contract

Status: Successiul low bid is S&R Industries,

a. Two prototype screens have been retrofitted with the new perf plates. Contractor 15
presently about 1-month behind scheduie.

. Complete remaining ESBES screens by 30 June 2001, Use prototypes to keep units
screenad and operational during the fish season.

Issues: COE trucks to haul equipment have successtully hauled the screens ta the work
area. Bolts for the new attachmeant are not available (one domestic supplier), and may
cause delay, Contractor has indicated ha can make up lost ground befors contract
deadline.
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Fish Facility Design Review Work Group
Walla Walla District
January 24-25, 2001

Goose-Granite Perforated Plate Replacement Contract

Status: Contractor: GTE Metal Erectors. Replacement work is proceeding. Goose has

11 screens completed, 1 in progress. Granite has 5 screens completed, 4 in progress.
Cantractor states he can complete on time, but COE is not as optimistic.

Issue: Contract completion date is 31 March. if contractor is not complete, need to

coordinate using the prototype screen while working on ane screen (at a time) until
replacement is dona.
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Appendix 1
Handout #1A
Ice Harbor Emergency auxiliary Water Supply

Walla Walla District

Fish Facility Design Review Work Group
January 24-25, 2001

lce Harbor Emergency Auxiliary Water Supply PM — Cary Rahni

Status: Flans are complete. Specifications will be revised to include schedule for
construction, plan for activities, based on accessibility. Funds have recently been
obtained (in January 2001) to initiate the contract. Schedule impact due to funds |
later in FY 01,

Schedule:

Advance notice: February 2001

Advertise contract: March 2001

Open Bids: April 2007

Start Construction: Procure crane and electrical components - August 20011

Initiate fishway modifications: Winter 2001-02. Schedule being developed.  Anticipate
access and construction in fishways to be over several winter periods.

Complete Construction: TED. The adult fishways are down for minimal time =ach
winter for maintenance. Cost engineering is working on a schadule 1o maximize work
efiort while maintaining adult egress. This will determine number of winter window
perods needed to complate the work,

lce Harbor - Narth Share

Upgrade and isolate the existing pump systems, modify the ditfusers to allow mare flow,
install cranes for access and maintenance, and maintain existing systems and upgrade
spare parts inventory.

Ice Harbor - South Shore
Upgrade and isolate the existing pump systems and maintain existing systems and
upgrade spare parls inventory.
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Appendix 1
Handout #2A
Lower Monumental Lock and Dam

Fish Facility Design Review Work Group
Walla Walla District
January 24-25, 2001

Lower Mcnumental Lock and Dam __- PM - Cary Rahn

Status: A-E (Inca) has initiated efforts on new allematives. Detailed hydraulic
analysis will be conducled on the identified altematives. A report will be
prepared similar lo the Phase |l Technical Report prepared for Goose/Granite.

Schedule:

Site visit 16 December 2000

Conduct initial detalled hydraulic analysis — March 2001

60% Alternatives Report - March 2001

Subsequent submittals: dependent on what altematives are identified,
schedule TEBD

Initiate P&S: (depending on funds and priorities) Oct 2001,
Advertise: Decernber 2001
Contractor inspection of adult systems: Jan-Feb 2002

Open Bids: March 2002
Start Construction: June 2002
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Appendix 1
Handout #3A
Little Goose - Lower Granite Phase Il Technical Report

Fish Facility Design Review Work Group
Walla Walla District
January 24-25, 2001

Little Goose — Lower Granite Phase Il Technical Report — PM Cary Rahn

Status:

= Final Phase Il Technical Report was completed in Sept 2000. A summary of the
report was provided at the October 2000 FFDRWG. Mo AAT commaents have been
recenved on the materal provided,

+ Phase Ml (P&S) initiated with Sverdrup for both Goose and Granite in December
2000. A VE is being conducted on the recommended aemative at Goose (Jan 01).
= A delailed hydraulic analysis has been initiated at Goose-Granite. Shie visits

were conducted at Goose (Jan 17) and Granite {Jan 18), The initial hydraulic
analysis is due for review March 2001,

Goose recommendation: Install threa new pumps in the roof of the exdsting intakes.
Fump flow to diffusers 1 and 2, which are isolated from the AWS system during
operation. Budget cost 6.663M

= Status: no changes in recommendation at this time.

Granite recommendation; One pump spare capacity exists, (assuming pump 1 is
operational after currant repair). Two of the three pumps can meet FFP criteria. install oil
heaters for the speed reducers to increase reliability. Install electrical upgrades (auto
transfar switch, reconfigura the pump supply system, physically separate motor control
centers for the pumps). Expand spare parts inventory to increase reliability. Budge!
cost $350,000
= Status: no changes in recommendation at this time. Ops is currently

repairing pump #1. It is recammended to fund (CG) installation of Falk gear

recucer and base suppons, so all machinery are like equipment. The spare

gear reducer will be the same machinery (Falk)

Schedule (Goose/Granite):

Initiate task order to prepare P&S: December 2000 (Complated)
Value engineering study: January 2001,
Frepare 60% P&S and tech review March 2001

Prepare 90% P&S May 2001
Frepara BCOE and tech review — July 2001
Adveriise Oct 2001

Contractor inspection of adult systems: Jan-Feb 2002
Open Bids: March 2002
Start Construction June 2002
Complate construction: (dependent on funds/prionties)
= Goose: TBD: assume winter(s) 02-03 and 03-04.
= CGranite: Winter 02-03
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Appendix 1
Handout #4A
Evaluation Separator

Evaluation Separator
FFDRWG Meeting
Walla Walla
January 25 2001

FY01 Tasks

= December 00 - Biological Test
Reports due.

* Winter/Spring 01 - Existing
operational separator
madifications & testing -
McHary

* Winter/Spring 01 - Lighting &
substrate color tests - high
velocity soparator - lce Harbor

FYOD1 Tasks

* Prepare to paint test separator
at lce Harbor (convert to
parmanent status)

* Prepare Final Separator Report
- T S TR FadE
- Racommand msdiflcstion ar el s
of saiuting opeational aparaiess s
Imprors sfficiensy snd reduce delny.
o critmrin snd [ tae

neparsioe design ins spgds ation o1 Lower
Graniis.

Proposed FYD2 Tasks

* Construction contract - paint
test facility at lce Harbaor.

* Prepare plans and specs for
second generation high-velacity
separator at Lower
Moanumental,

Proposed FY03 Tasks

= Fall ‘02 - Spring "“03: Construct
second generation high-velocity
separater at Lower
Monumental.

= Spring ‘03: Begin operatian of
new separator at Lower
Monumental

43

Conclusions - lce Harbor
Tests 1999 - 2000

* High velocity
- Separates efficiently
- Eliminates delay
- Has acceptable injury rate

* Separation may be sensitive to
non-hydraulic conditions
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lce Harbor Test
Separator

* Proposed testing FY01
- lighting
- dubstrate colar

Ice Harbor Test
Separator

McHNary Existing
Operational Separator

* FY01 Proposed Madifications &
Test
= Insert on the *A" side.
In= lime rectangular exit.
- shallow floor.
- Revised bars.

= Revised operational
characteristics.

(W}
kiz
f
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Appendix 1
Handout #6A
McNary Adult Fallback - Collection Channel

Fish Facility Design Review Work Group
Walla Walla District
January 24-25, 2001

McNary Adult Fallback - Collection Channel

PM — Chuck Palmer

Description: Periodically adult saimon and steelhead fall-back through the turbine
intakes and into the juvenile collection system. There iz concarn that the adult fish are
trapped and delayed in the juvenile callection channe! and system,

Status: A task order with HOR Engineenng (task order 10, task 1.) has been initiated 1o
prepare a report that will describe the problem, detail the approaches used to reduce the
impacts, and list advantages/disadvantages of each solutien. The repart will consider the
effects on juvenile saimon and steelhaad that may alse be present in the system, the
desired outcome for the adults (forebay/tailrace release), and potential for fish injuries
(adult and juvenile). In addition, operational and maintenance constraints, potential for
debns to foul tha system or interfere with the operations, and a list of risks and potential
failure modes that may exist for will be identified for éach concept.

« 50% report — handeut, Please provide comments to Chuck Palmer by 8 February
2001, Chuck. B_Palmer@rmww.usace.ammy. mil

Coliection Channel alternatives studied:
= Fixed strobe light array in collecticn channel to move fish downstream to bypass

»  Moving strobe light array in channe! to move fish downstream to bypass

* Mechanical fish crowder to move fish downstream to bypass

« Alaska steep-pass ladder and false weir that aflows volitional travel to forebay

s Alaska sleep-pass and false weir that allows volitional travel to tailracs,
Summary

= The strobe light options do not appear to be viable.

s«  The mechanical crowder does not appear to be viable,

= The vaolutional systems (steep pass ladders) provide more advantages, less
complexity

Schedule:

Jan FFDRWG 24-25 January 2001 50% report A&T handout-review

50% review 8 February 2001 comments due to GOE (C. Palmer)
Al selection(s) 8 February 2001 select (3) altamatives to develop
100%: repor March 2001 COE raview

April FFDRWG 3" week April 100% report ALT handout -review
100%: review TBD (May) comments due to COE (C. Palmer)
All selection TBD (end of May) select final alternative

Fimal repaort TRD (June} final repart -recommended alternative
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Appendix 1
Handout #7A
McNary Fish Facility Improvements - 36" Pit Tag Detection Design

a»

Fish Facility Ele_s}i_g_ﬁﬁév'ie;war-li Group
Walla Walla District
January 24-25, 2001 |

McNary Fish Facility Improvements - 36" Pit Tag Detection Design

PM - Chuck Palmer

Description: Develop preliminary designs for adding a 36-inch diameter PIT 1ag
detection system an the main transportation flume. Consult with the necessary COE,
biolagists and fishery agency personnel. Detail required pipes, supports, platforms,
personnel access from existing facility or new dedicated stairway and electrical systems.
Install a pit-tag detection system on the main fish transpanation flume leading from the
collection channel to allow direct (primary) bypass to the rver without having 1o pass fish
through the holding facilities,

Status: A task order with HDR Engineering (task order 10, task 2b.) has been initiated 1o
prepare a Design Documentation Repad (DDR) that will develop location and design for
the pit tag systemn (structural supports, piping, electrical)

A0% report - handout. Please provide comments to Chuck Palmer by 8 February 2001
Chuck.R.Palmer@ nww.usace.army. mil

Alternatives Studied:

Five locations were identified in the report
Summary:

Recommend location #2 (s&8 raport)

Schedule:

Jan FFDRWG 24-25 January 2001 0% report AT handout-review
305 review 8 February 2001 commenis due 1o COE [C. Palmer)
Final report March 2001 Final - preliminary dasign
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Appendix 1
Handout #9A
McNary Fish Facility Improvements - Debris Plugging

Fish Facility Design Review Work Group
Walla Walla District
January 24-25, 2001

McNary Fish Facility Improvements - Debris Plugging
PM - Chuck Palmer
Description: Scope and document preliminary design for modifications to eliminate or

minimize debris-plugging problems in the 10-inch Chinook and Steelhead secondary
bypass lines. Three levels of effort are being investigated in the report.

Level 1 - Mitigate debris plugging with least disruption to the existing facility and at
least cost. Modifications are limited to either pipe joint replacement, existing pipe slip
lining, or possible pipe type replacement (PVC to HDPE).

Leval 2 - Mitigata the debris plugging and improve capability to maintain and service
fish pipes. Maintain the existing piping 1o the exiant possible, but investigate
rerouting below grade piping to above grade allowing access for dabris removal.
Level 1 pipe treatments would alse be considered in this leval.

Level 3 - Major madification based on NMFS primary bypass crteria. Investigate
redasign of system with 24-inch dlameter piping, radiuses, and flow criteria.

Status: A lask order with HDR Engineering (task order 10, task 2a.) has been initiated to
prepare a Design Documentation Report (DDRA) to develop alternatives. Then, one
alternative will be selected for design development,

0% report - handout. Please provide comments to Chuck Palmer by 8 February 20071.
Chuck.R.Palmer @ nww.usace. army. mil

Alternatives Studied: Eighteen alternatives ware identified in the report

Summany:

Level 1 - Rework existing piping joints - cost range less than 250K

Level 2 - Raroute lines, install new piping - cost range 250K - 500K+

Level 3 - Redesign facility piping ta primary bypass cfitaria - cost range 1.5 - 2 Millian

Mew pit tag system should allow primary bypass of juveniles (within NMFS cntena)
without going through these facility secondary lines. |f pit tag development is successtul,
{as anficipated) it is recommended to install new sections of secondary piping with bath
steelhead and Chinocok lines constructed above ground. Realign the steelhead fine. Look
inta piping linings to smooth joints and transitions. Create access for inspaction and
cleaning.

Schedule:

Jan FFORWG 24-25 January 2001 30% report ART nandout-review
30%: raview 8 February 2001 comments due to COE (C. Paimer)
Final report March 2001 Final - preliminary design
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Movember 22, 2000

Mr. Chuck R. Palmer
USACE, Walla Walla Dizerict
201 M. 3" Avenue

Walla Walla, WA 99362

RE: McNary Adult Fallback 50% Conceptual Study
(10132 016 002 02)

Drear Mr. Palmer:

This submittal is our 50% Conceptual Study for the McNary Adult Fallback project. in accordance
with the scope of work for Task Order No. 10 of Contract No. DACWES-00-D-D001. We have
developed and evaluated three conceprual solutions for consideration by the District. We look
forward te meeting with District staff on December 21, 2000 to present our findings and discuss our
evaluation.

If you have any questions or comments concerning this submittal prior to our meeting, please feel
free to call me at 503-768-3773,

hn H Plump, fr.
nior Project Manager

HDR Engineering, Inc. Suite 500 Telaphone
10300 SW Greenburg Road 503 T6B-3T00
Partland, Oregon Fax

Employsa-owned 9r223 503 TeB-3T3T
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SECTION 1. INTRODUCTION

1.1 Background

A1 MeNary Lock and Dam, a Juvenile Fish Facility (JFF) guides downstream migrant salmon
and steelhead around the powerhouse turbines to the tailrace. Downstream migrant juvenile
fish are diverted by intake screens into turbine bulkhead slots. The juveniles exit the
bulkhead slots through orifices that discharge into a collection channel that traversas the
length of the powerhouse. The fish are then directed into a bypass pipe that delivers them to
the juvenile holding Facilities and then to the tailrace. Periodically, adult salmon and
steelhead “fall-back"” from the dam forebay and pass through the JFF. Some of these adults
have been observed holding in the collection channel attempting to pass upstream into the
gatewell orifices. There is concern that the migration of these adult fish is being delayed as
they hold in the collection channel,

1.2 Study Objectives

The cbjectives of this study are to review the reported problems associate with adult fall-back
inta the JFF and to prepare a concept report that investigates and identifies aptions for
resolving and/or mitigating the problems.

Mchlary Adult Falbback Study Page |
% Sobmmal Mervamber 2000
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SECTION 2. PROBLEM DEFINITION

Thousands of adult salmon and steelhead fall back through the juvenile fish bypass system at
MecNary Dam each year (Table 2-1). These are fish that have migrated upstream over the dam
wvia the Oregon or Washington shore fish ladders. After leaving the fish ladder exit, fish pass
in front of the powerhouse and enter into the turbine intakes through the trash racks as do
juvenile fish migrating down the river.  Afier passing through the trash racks, many adult
and juvenile fish are guided into the bulkhead slots by the extended length bar screens. Those
that are not guided pass through the turbines to the tailrace.

Table 2-1: Annual totals of adult saimeonids that fell back through the juvenile fish
collection facility at McNary Dam1989 through 1999,

Yaw | oo | G Stecthent | Stoethead | SOCkeve | Cono ol
1989 846 7 4687 . 2450 22 8012
1920 | 1383 - 2026 - 1630 0 7018
1951 1503 - 9232 - 265 55 11.155
1962 1454 = 4655 3456 430 76 10.082
1983 764 224 2647 1658 05 4 5602
1904 238 a68 2636 1540 25 B 4815
1995 =8 654 3654 1539 3 12 508 |
1556 1283 499 4933 1408 66 3 8172
1997 | 1098 590 4890 1512 167 9 294
1998 sa7 256 2354 1582 18 7 4724
1999 715 185 3255 2670 33 36 7054

* Wikd steelhead were not enumerate separabe from halchery stealhead,
=" lack chinook ware not enumerated separate from adult chinook,
1881 and 1992 were the years of the 1% and 47 largast steethesad runs over the McMary Dam since 1853,

Fish guided up the bulkhead slots rise near the water surface. Six to eleven feet below the
surface (depending on the forebay elevation (335 to 340 MSL)), there are two orifices in each
bulkhead slot that allow fish to egress to the juvenile fish collection channel, Under current
operation, only the south orifice in each turbine bay slot is typically open, though in some
bulkhead slots both may be open, or the north orifice may be open if the orifices are being
cyecled to prevent debris clogging. The orifices are 12-inches in diameter, and are controlled
by an air- cylinder operated knife valve,

Upon passing through the orifice, fish are accelerated to 17 to 25 feet per second in the orifice
through the thres-foot thick concrete wall between the bulkhead slot and the ice-irash sluice.
The valve {5 on the sluice side of the wall about 12-inches from the wall, Downstream of the
valve, a short flume discharges the onfice flow to the collection channe] that occupies the
castern two thirds of the ice-and-trash sluice. Fish and water plunge into the collection

Bletlary Aduk Falback Shity Page 3
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channel with the plume dissipating considerably before reaching the eastern wall of the
channel,

Onee in the ¢hannel, juvenile fish tend to migrate relatively quickly downstream past the
dewatering screens and into the collection system transport pipe to the juvenile fish collection
facility. Adult fish may pass downstream readily as well. However, some fish hold up in the
upper end of the collection channel, and jump at the orifice flow (most prevalent at Unit 14)
in an atternpt to continue migrating upstream.

Adult and jack (precocious male) salmon that enter the collection channel are all moving
upstream on their spawning migration. Most fish migrating over McNary Dam are destined
for spawning grounds upstream of the dam. However, some chinook may be destined for
rivers downstream of MeNary Dam like the Umatilla River fall chinook. These fish have
bypassed their natal stream and need to fall back past the dam to continue their migration to
their spawning stream. The majonty of salmon that fall back through the system are chinook
salmon although coho and a few sockeye are also occasionally counted (Table 1). In tagging
studies in 1990 and 1991, Wagner, et. al found that most chinook salmon that fell back
migrated up the Umatilia River.

Steelhead that fall back through the juvenile fish facility may include a large proportion of
spawned out “kelts™ that are migrating back to the sea duning the spring months (Table 2-2),
The majonty af steclhead that spawn above McNary Dam are summer steelhead that run in
the summer and fall, though there are some earlier upstream migrants that pass at the same
time kelts are headed downstream. Steelhead spawn in the spring (mainly in March and
April) and the spawned out kelts migrate downstream shortly after spawning. Their amval
time at McMary Dam depends on how far upstream of the dam they spawned. Some kelts are
in poor condition and undoubtedly de not survive to spawn again. Some are in very good
condition, and if they are successful in reaching the ocean, could refurn to spawn again. In
short coastal streams, up to half the returning stzelhead may be repeat spawners, but in the
Columbia River, usually less than 3% are repeat spawners.

During the fall, chinook and pre-spawning steelhead make up the majonty of the fallbacks
through the juvenile fish facility. Because the steelhead are for the most part headed
upstream, many will hold up in the collection channel, and many will jump at the orifice
flows in an attempt ta continue their migration. Under current conditions, these fish either
Jump until they are exhausted, then dnfi downstream through the juvenile fish collection
system, or they seek another way out and migrate downstream through the system.

As fish move down the channel, they approach the dewatering system at the south end of the
powerhouse. There, collection channel flow is reduced from about 600 to 650 cubic feet per
second (cfs) to 30 efs for transport from the pawerhouse to the fish collection facility. Three
dewatering screens are used, The first 15 a side-dewatenng screen in which about 100 cfs 15
removed through the west wall of the channel. Then the channel floor slopes upward for
about 100 feet. A full width floor sereen that oceupies this area dewaters another 500 or so
cfs. Finally, where the channel transitions from 9-foot width to 3-foot width, a wedge-shaped
flaor screen removes the final amount of water to provide 30 cfs transport flow down the
byvpass pipe to the collection facility,

Pagad Miehlary Adul Falbach Shudy
Figwemzer 200 50 Submiltsl
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Table 2-2: Manthly counts of adult salmonids released from the juvenile fish separator at
McMNary Dam, 1999,

Month | ciiliook | Chinook | Steaihand | Steethead | 5o€keye | Coho | Tota
Parch .0 0 5 12 o o 7]
A pril o 0 158 150N 0 o 348
Py 77 13 136 128 i of 3s5
ﬂﬂ! 23 13 3 25 3 o it
luly 5 14 23 21 22 o |
A ugust | 28 & 304 193] 4 o 535
[September 224 26 1223 545 1 2026
Oesober 194 85 794 625 2 18 1718
Mowember 134 28 457 az2n i 11 1553
December 34 1 152 204 [ o 3a1
Total 715 185 3255 287l 33 36 7084

Dr. John Mestler, in studying dynamics in the collection channel, has identified a potential
problem with the dewatering screens. There is a lot of vibration and noise associated with the
water being diverted through the screens. Dr. Nestler hypothesized that this vibration and/or
noise may be responsible for the delay of juvenile fish in passing into the bypass pipe. It is
also possible that vibration and noise are responsible for adult fish being reluctant to pass
downsireamn, and it is possible that fish jumping at the orifices near the north end of the
collection channel have migrated down to the south end, found conditions they don't like, and
are trying to exit via the north end of the channel.

Once the 30 ofs of fish and water have passed down the bypass pipe, they can either be
diverted into the main bypass pipe to the river, or by use of the switch gate, diverted over the
separator. In the separator, large (adult-sized) fish and debris are remaved by the facility
technician and put in a 14-inch bypass line back to the tailrace. Juvenile fish are separated by
size by the scparator. The A-side has separator bars 5/8-inch apart, and most small salmon
(chinook, coho, and sockeve) pass between these bars. Larger juvenile chinook and steelhead
go between the B-side bars that are 1 % -inch apart.

Fall back of adult fish through the juvenile fish collection/bypass system has occurred since
the facility went into operation in 1978, but numbers were recorded starting in 1989 (see
Table 1). The numbers and species of fallbacks have been recorded over the years. In 1991
and 1992, the Corps contracted with the Washington Department of Fish and Wildlife
{(WDFW) to study the problem to determine if there were problems, and if there were
solutions to the problems.

Rchary Adult Falback Slugy Page 5
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2.1 1991, 1992 WDFW Fall Back Studies

WDFW found that there were some injunss and seme mortality (typically less than 1%)
related to adult salmon and steelhead falling back through the system. The majonty of the
injuries were due to passage at high velocity through the 12-inch onfices. By percentage, the
larger chinook showed the highest injury rate followed by steelhead. Fish that approach the
orifice would either be drawn rapidly head-first, tail-first, or in some instances, sideways
through the orifice. They could be wrapped around the relatively sharp edge of the orifice.
WDFW found that the majonty of injuries were bruises and descaling consistent with this
type of passage. Forty to 50% of the fish observed in the WDFW study had injuries of this
nature, although monality due to these injuries was less than 1%. The Cormps has reported
condition of fallbacks for several vears, and condition of fallbacks in 1999 arc descnbed in
Table 2-3.

Table 2-3: Condition of adult saimonids released from the juvenile fish separator at McNary

Dam, 1939,
Adult Jack Hatchery Wild
Condition | Chinook | Chinook | Steelhead | Steelhead | Sockeye | Coho | Total
Good BOO 165 2972 2720 16 a3 5506
Fair 42 L 143 L] - 1 275
Poar a7 100 &7 12 2 235
Dead 16 4 40 18 o a 78
Total T15 185 3255 2870 i3 36 o094

It should be noted that many fish, both adult and juvenile, enter the screen bypass system in
poor condition. They may be injured (bites from birds or mammals, or scratches from debris
or trash racks), or they may be severely infected with fungus on wounds from previous
injuries or diseases. While some of these fish die within the collection system, they were not
counted as injuries ar maralities from fall back.

WDFW described changes in juvenile fish facility operation to protect adult fish. The main
change was to operate fish screens later in the year to prevent fish from going through the
turbines. Through 1986, transport at McNary Dam ended about the end of September. Fish
screens were pulled for maintenance starting about the end of October. In 1987, the screens
were operated through October 29 to determine the abundance of late migrating juvenile fish,
Few juvenile salmonids were collectad, but the highest rate of adult salmonids fallback was
recorded that October. This stimulated the 1991/1992 WDFW study.

The study showed that the highest monthly rate of fallback occurred in October comnciding
with the tail end of the fall chinook run and the peak of the steelhead migration. The largest
steethead fall back eccurred in November 1990 just before the juvenile collection system was
shifted 10 bypass. - Of nearly 7,300 fall backs monitored, over 2,300 were tagged. Of those,
294 re-ascended the fish ladders and passed above the dam. Steelhead that were tagged were
observed re-ascending the fish ladders the next spring. Researchers have noted that steelhead,
which will spawn the following spring, over winter from John Day Feservoir up to the lower
Clearwater River, the lower reaches of Hells Canyon, or in the mid-Columbia River (Bjornn,
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et al, 1999). These fish move upstream in the spring to complete their migration to the
spawning ground. OFf the 71% that remained downstream, some migrated to spawning areas
below MeNary Dam (the largest number to the Umatilla River). Some fish destined for
spawning areas above McNary Dam undoubtedly do not re-ascend over the dam to fulfil] their
destiny,

As a result of the WDFW research, the period when the fish screens were left in and the
juvenile fish bypass system was operated for adult fish bypass was extended to the end of
December. This left a short maintenance period of January and February to repair and
maintain the 42 fish sereens, 42 vertical barrier sereens, and the collection channel and
juvenile fish collection facilities.

2.2 Current Problem

From visual observations, it appears that a significant number of adult fish stay in the northem
end of the collection channel, and jump at the orifice flows that enter the collection channel
(primarily at Unit 14). Some fish have jumped out of the eollection channel and have been
stranded on the walkway along the west side of the collection channel. Project personnel
have strung netting along the walkway and along the handrail. They have also installed clear
Plexiglas covers over the flumes from the orifices so fish cannot jump up inte the rapidly
flowing water. These measures have greatly reduced the injury rate to fish.

However, there remains the concem that fish are trapped in the collection channel, that their
migration is being delayed and that they may exhaust their energies to the point where they
cannot reach their destined spawning grounds or survive to spawn. Currently, there is very
little data available to quantify the delay and/or injury to those adults holding in the collection
channel. John Nestler, WES, has reported that high levels of sound or vibration in the area of
the primary and secondary dewatering sereen cause fish to hesitate in migrating downstream
into the bypass pipe. It may be that adult fish are reluctant to enter this area because of the
sound or vibration, Further investigation should be made of this condition.

Nictiary Amilf Faibatk Siudy Paga 7
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SECTION 3. ALTERNATIVE DEVELOPMENT

As an initial step, the project team identified five potential concepts for promoting the egress
of adult fish from the juvenile fish collection channel. These five concepts were then
screened down to three concepts that were developed to the point of conceptual drawings and
commensurate cost estimates. The initial five concepts are described below along with the
potential advantages and disadvantages of each.

3.1 Project Concepts
3.1.1 Fixed strobe light array to drive fish downstream through the JFF

For this concept, an array of strobes would be mounted along the collection channel and
synchronized to flash in a dewnstream sequence in order to drive the fish towards the
dewatering screens and into the bypass pipe. The strobes would be submerged and would be
attached to brackets mounted on the wall of the collection channel. Approximately 200
strobes would be required along the length of the collection channel (possibly staggered
spacing with 100 on one side of the channel and 100 on the other side). The flashing of the
strobes would be electronically controlled and the timing would be adjustable,

» Advantages: This system would not require any fish handling in the cellection
channel, and the light array could be deployed with minimal structural changes.
Adult fish driven over the separator would be removed as they are now by the
separator technician. The number of fish handled should be about the same as it is
now, only fish would move across the separator in a timely manner rather than
some fish delaying for days or weeks in the collection channel.

# Disadvantages: There is a considerable amount of turbulence and air bubbles are
concentrated where each onfice flow enters the collection channel. There are also
times when the turbidity, especially in Snake River water as it approaches the
powerhouse, may be a problem. These factors may cause the lights to work less
effectively than desired. The optimum spacing for the strobe lights is unknown
and may vary with water turbidity and season. The duration and intensity of strobe
flashes are also unknown. Studies have shown that strobe lights can attract fish as
well as repel them. Since the strobe spacing will be fixed, there is some
uncertainty ahout the effectiveness of the strobes. When the light system is
activated, it may result in mass movemnent of adult and juvenile fish to the
separator resulting in additional crowding, stress, and handling problems. The
number fish coming across the separator could fluctuate drastically if the strobe
light system were not run on & regular basis.

3.1.2 Moving strobe light array to drive fish downstream through the JFF:

An array of three strobe lights would be arranged across the channel on a trelley that would
travel the length of the channel (one or two segments with trolleys might be reguired). The
strobe lights would be set just below the water surface with the contral equipment located on
the trolley. The trolley would ride on a rail suspended over the collection channel. With the

Mchdary Adull Falback Study Page @
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trolley traveling down the channel and strobe lights flashing at intervals, the desired effect
woild be to drive adult fish down the channel through the dewatering screen area and down

the bypass pipe to the juvenile fish collection facility. A power source would have to be sized
and installed for the light array and trolley.

= Advantages: This system would have similar advantages to the fixed strobe light
array. In addition to the advantages noted for the fixed system, the moving system
would provide more flexibility in herding the fish using the flashing strobe lights
because the timing and spatial sequencing of the strabes could be adjusted as
necded.

» Disadvantages: Similar o the fixed strobe array, the turbidity and air bubbles may
interfere with hight transmission in the water and reduce the effectiveness of the
strobes.  Also, the herding of the fish eould result in mass movement of adult and
juvenile fish to the separator imparting additional crowding, stress, and handling

problems. The mechanical aspects of this design present additional maintenance
COTCETMS.

3.1.3 Mechanical fish crowder to drive fish downstream through the JFF

A mechanical crowder could be nstalled in the collection channel to crowd fish to the
dewatering area so they would go through the bypass to the collection facility. This would
require a rack (probably on both sides of the channel). A crowder device zould run on that
track to crowd fish to the dewatering system. At that point, the channel narrows, and structure
for the side-dewatering screen cleaner would complicate design of the crowder system, Once
crowded 1o the dewatenng area, fish would have to volitionally migrate on downstream
through the dewatering area into the bypass pipe to the collection facility,

» Advantages: A crowder could be used to crowd fish south from Unit 14 where the
majority of the jumping at orifice flow occurs. This relies less on the behavioral
response of the fish

» Disadvantages: A crowder would require manual operation, requiring additional
personnel. [t probably could not be designed to crowd fish through the dewatening
area. A crowder would require added maintenance and additional spare paris.

3.1.4 Alaska steep-pass fish ladder and false weir to the forebay

An Alaska steep-pass fish ladder could be installed at the far north end of the collection
channel with the entrance near Bay C of Unit 14. Pumped water could be provided to supply
the Alaska steep-pass ladder, and to supply a false weir through the wall to the forchay.
Water from the false weir would flow down a pipe so fish could slide inte the forebay, The
exit of the shide would he placed at 344 MSL prtﬁ'idi.ng a dm;r af 4 to @ feet into the forebay.

* Advantages: Fish that now jump at the onifices from Unit 14 gate slots would be
allowed an egress to the forebay. Assuming that thoss fish want to continue
migrating upstream, they would be allowed to continue their migration. Fish that
want to migrate downstream would continue 1o pass down the collection channel
and down to the collection facility where they would be handled and returmed to
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the tailrace as they are now. The system could be operated continuously oron an
intermittent basis when adult fallbacks are prevalent.

» Disadvantages: A pumped water supply would be required.  An electrical power
supply would also be needed, The pump intake could be placed in the forebay
where it would pump against a head of 5 to 10 feet. A sealed pump would be
required to ensure that no grease or oil got into the pumped water supply or into
the collection channel or forebay. The pump intake would likely have to be
screened to WNMFS/state criteria. Fish would egress in the forebay near Unit 14,
They might fall back through the turbine intakes into the collection channel,
through the trbines, or through the spillway if spill was occurring.

3.1.5 Alaska steep-pass fish ladder and false weir to the tailrace

For this concept, a short Alaska steep-pass ladder would attract the adult fish from the north
end of the collection channel to false weir that discharges the fish via a pipe to the tailrace. A
gravity water supply from the forebay would provide flow for the fish ladder and false weir,
The water supply intake would require a trash rack to prevent debris clogging, but would not
require screening to prohibit entry by juvenile salmonids because they would pass safely into
the collection channel or to the tailrace. A PIT tag detector could be installed on the pipe to
detect any juvenile or adult fish that have PIT tags.

* Advantages: This system would allow adult fish that are jumping at the orifice
flow from the erifices of Unit 14 to egress out of the collection channel over the
false weir. With a gravity water supply and no fish screens, the system would
likely require minimal maintenance. For those adult fish migrating to locations
downstream of McNary, this concept does not require the fish to pass a second
time into the turhine intakes.

* Disadvantages: Fish that are destined for upstream spawning grounds would have
to re-ascend the fish ladder and could fallback again. Traversing the tailrace deck
with an elevated transportation pipe may interfere with project operations. (A
location between the non-overflow section and Spillway Bay 22 might minimize
the interference with project operations. This altermative routing will be
investigated and reported in a later phase of this study.

3.2 Screening of Concepts

The oroject team screened the five concepts described in Section 3.1 to three alternatives that
were then developed to the conceptual level of design. Two of the concepts were eliminated
from further consideration. The eliminated concepts included the fixed strobe array and the
mechanical crowder.

The fixed strobe array was eliminated because it was less flexible than the moving strobe
concept in its ability to vary the timing and spacing of flashing of the strobes. It would also
likely be very expensive, given the need for 200 strobes along with the electronic equipment
to synchronize the timing of these lights,
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The mechanical crowder was eliminated because the maintenance requirements would be
high. In addition, the costs would also be high, particularly if the system needed to pass
through the dewatering region of the collection channel where the screens are operating and
the channel is dimension are changing.

3.3 Project Alternatives

After seresming the concepts, three alternatives were developed for future consideration.
These mclude: 1) the moving strobe array; 2) the steep-pass ladder from the north end of the
collection channel leading fish to the forebay; and 3) the steep-pass ladder from the north end
of the collection channel leading fish to the tailrace. These alternatives are described in the
following sections.

3.3.1 Alternative 1 - Moving Strobe Array

This alternative is shown in Plate 1. The concept relies on the avoidance behavior of the fish
to bright flashing strobe lights. The strobe lights are attached to a trolley that traverses the
length of the collection channel. The trolley travels on a monorail attached to the collection
channel wall. A hot rail provides power to the trolley and the strobe system. The strobe
system includes a power converter suspended from the trolley and a strobe arm extending to
the center af the channel where three strobe lights are submerged just below the water surface.

The trolley drve system would have the ability to vary the speed of the trolley and the flash
rate of the strobe lights would be independently adjustable over an appropriate range. Either
manually initiated or on a specific time schedule, the trolley and sirobe system would travel
the length of the collection channel, herding the fish towards the bypass pipe.

Biological Considerations

The biggest potential drawback of the moving strobe light array i5 that it may be too effective
at dnving fish down the channel. IFit is, 1t could slug the separator with adult and juvenile
fish when it operates. This may overwhelm the separator operator as he/she is forced to
remove acult fish with 2 large number of adults and juveniles on the separator. [t may also
result in crowding of adult fish with juvenile fish or juvenile with juvenile fish resulting in
higher levels of stress in the collection process. As the system passes through the dewatering
region of the collection channel, the fish, particularly the juveniles, may be more susceptible
to injury as they react to the strobe lights and encounter the screens.

3.3.2 Alternative 2 - Alaska Steep-Pass Ladder to the Forebay

As noted earlier in this report, a number of adult salmon and steelhead are observed at the
north end of the powerhouse, jumping at the flow exiting from the gate slot orifices.
Alterative 2, shown in Plate 2 utilizes a fish ladder to pass the fish from the collection channel
to the McNary Dam forebay. Due to the spatial limitation within the collection channel, an
Alaska steep-pass ladder 15 proposed. The ladder would nse in two lifts up to a false weir.
The two |1 fts are separated by a small resting pool. The water level in the collection channel
varies over an elevation range of 327 feet to 329.5 feet.

The water supply for the fish ladder 15 pumped from the forebay into a distribution box that
passes up to 9 cfs into the fish ladder and passes an additional 5 efs through a false weir

Faga 12 pchiary &dell Fallack Shdy
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discharging about 3 cfs to the forebay. Fish that ascend the fish ladder and the false weir are
transported with the flow that is returned to the forebay,

The forebay level varies from a minimum level of 335 to 2 maximum level of 340 feet. The
water surface elevation in the distribution box is 344 feet. Thus, the pump has a static head
requirement ranging from 5.5 feet to 9 feet. A gate valve is provided to control the flow into
the distribution box and a slide gate on the forchay wall provides a means to isolate the
system,

The pump intake is sereened to exclude juvenile fish and debrs. A frame projecting into the
forebay holds three removable screens that can be raised to the powerhouse deck and cleaned,
The screens are sized to meet the NMFS juvenile salmonid screening eriteria with only 2 of
the 3 screens in place, allowing screen cleaning with the system operating.

Biologjcal Considerations

This altemative would provide a passive route for fish to continue upstream. Added flow at
the upper end of the collection channel would provide better conditions for juvenile salmonids
to move downstream as well as providing attraction for adult salmonids that desired to move
upstream. Potential drawbacks would include the use of pumped flow to atiract fish upstream
and to provide flow for the fish ladder, false weir, and slide into the forebay. Fish released to
the forebay by this route might wander in front of the powerhouse and fall back through the
turbine intakes, or they might wander in front of the spillway and fall back by that route.
Adult fish that are holding in the collection channel but are not attempting to go upstream
may not escape the collection channel through this new route.

3.3.3 Alternative 3 - Alaska Steep-Pass Ladder to the Tailrace

This alternative is similar in concept to Alternative 2. Adult salmon and Steelhead are
aftracted inio a fish ladder that delivers them to the tailrace in the vicinity of the norih ice-and-
trash sluice outlet (Plates 3 and 4). For this alternative, 2 short Alaska steep-pass ladder leads
atracts the salmon to a false weir that retumns the fish via a 24-inch transport pipe to the
tarlrace. A gravity water supply feeds the fish ladder and false weir.

A slide gate mounted on the wall of the powerhouse controls the flow into the system and can

be used for system isolation. The intake does not have fish screens since any fish entering the
system will be returned to the tailrace either through the juvenile bypass svstem or through the
retumn pipe to the tailrace.

The water level in the distribution box iz at elevation 331.5 feet. A 340-foot long, 24-inch
diameter pipe delivers the fish and 5 cfs of flow from the distribution box to the end of the
ice-and-trash sluice (Plate 4), The pipe discharges at elevation 273 feet. The flow in the pipe
remains supercritical and shallow over its entire length with velocities up to 22 feet/second.
The minimum clearance over the tailrace deck is 25 feet to allow for equipment 1o pass under
the pipe without interference.

Biological Considerations

Like the Alaska steep-pass to the forebay, this alternative would require a short section of fish
ladder to attract fish out of the collection channel over a range of collection channel
aperations. Fish would be attracted up the ladder to a false weir, They would jump over the

Peetiars Adult Faiback Shudy Fage 13
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weir into 2 24-inch pipe slide to the tailrace. These fish would be put back in the river below
the dam, so if they were destined for downniver tributanes, they could progress on
downstream. Fish destined for upstream spawning areas would have to re-ascend the fish
ladder. They would be returned to the tailrace near the north powerhouse fishway entrance,
so they should be able to find their way over the dam readily, The volume of flow into the
collection channel (9 cfs) would improve conditions at the upper end of the channel, and
would attract adult fish wishing to migrate upstream into the adult fish bypass.

3.4 Alternative Cost Estimates

Conceptuz! level cost estimates were prepared for each of the three altemnatives. The cost
estimates were §402, 600, $406,100, and $314,600 for altemnatives 1,2, and 3 respectively as
presented in tables 4,5, and 6. Each cost estimate includes 2 35% contingency given the
concepiual level of the design work.
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Table 3-1: Alternative 1 Construction Costs

|cnnsmucmu COST ESTIMATE

PROJECT: McMary Dam Adult Fallback Study Date: November T, 2000
Alternative 1 - Moving Strobe Lights
| Spec. B
Division it Quantity| Unit | Unit Cost | Total Cost Source
3 wi Expansion Anchars 185 |EA ] 30|85 5600 [HDR
Trolley Rail Support and
5 Anchor Plate 4,700 (LB 5 2|% 9400 |HDR
5 Trollay Rail 1,215 |LF i 100 | § 121.500 |[HDR
Trolley, Strobe Light
Suppart Arm, and Tralley American Crane and
14 Cantrols 1|Ls $§ 66100|% B5,100 |Equip. Co., HDR
Strobe Light Power Mike Ramey of R2
13 Converter and Conirofs 1|LS § 23000(&% 23,000 |Resources; HOR
Amencan Crane and
16 Trolley Hot Rails 1.215 |LF 3 22 |5 26,700 |Equip. Co; HDR.
Electrical Wiring and
Condult 1(Ls § 7o000(% 7.000 |HOR
Qwerhead and Profit; 15% § 38,500
Subtolal| § 298,200
Caontingancy: 350 £ 104,400
TOTAL $ 402,600
Mchary 40l Falback Shudy Page 15
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Table 3-2: Alternative 2 Construction Costs

CONSTRUCTION COST ESTIMATE
PROJECT: McNary Dam Adult Fallback Study Date: Movember 7, 2000
Alternative 2 - Alaska Steep-Pass Fishway to Forebay
Spec. -
|Divisipn | Component Quantity) Unit | Unit Cost | Total cast|§ggn:a
2 Cofferdam in Forebay 1.700] SF |5 30 |5 51,000 [HDR
3 Demo Hole in Powerhouse
Wall (Iniet & Outiat) 2] EA |5 10000|% 20000 |HOR
5 Suppoct Towers for Fish
Ladder 3.000 LB |5 21§ 5000 |HDR
Support Towers for Resfing
Fool Tank 8,200 LE s 2]% 16400 |HDR
Aluminum Resting Poal
Tank 2,300 LB |§ 1% 11,500 |HDR
Fishway Ladder Swan Island Shest Metal
Gs| LF |3 300 | § 19,500 [Works, Inc.
Intake Scraen W LS J§ s5000|% 5000 |HOR
Intake Screen Guide 1] L5 |§ 15000|% 15000 |HDR
Aluminum Floor Diffuser DR
and Finger Trap Assembly B50 LE 3 515§ 4,300
Water Suppy Pump HOR
Piatfarm 9,000 LB |5 2185 18000
11 30 Hp Water Suppy Pump 1 LE [§ 42000 )% 42000 |77 A-C (Queen Pump)
15 Suction and Dischar
Figin i 1| 1s |s 25000|% 25000HDR
18" Butterfly Vahe $ 3300 Deazurk (Torangeau
11 LS [§ 3300 X Morwes )
24" Sluice CGate 11 LS [8§ og00|S 9600 |Waterman
16 Electrical for 30 Hp Pump 1 LS 5 15000(§% 15000 |HDR
Cwerhead and Profit: 155 3 39,200
Subtotal $ 300,800
Contingency: 5% § 105,300
TOTAL § 406,100
Page 16 Mchary Al Faiback Shaty
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CONSTRUCTION COST ESTIMATE
PROJECT: McNary Dam Adult Fallback Study

Date:
Altarnative 3 - Alaskan Steep-Pass Fishway to Tailrace

Movember 7, 2000

Q Division |Compon antity] Unit | Unit Cost | Total Cost|Source
2 2 [Cofferdam 1700| sF_|s 30 [$ 51,000 |HOR
3 Core Drill Holes in
a Powarhouse Walls 2 EA 10000 |5 20,000 |HOR
b 3 Support Towers for
Fishway 350 LB 5 2|8 700 |HDR
x Support Tower for Floor
Diffuser and Finger Trap
Assembly 1100] LB |5 2|8 23200 |HDR
Brace Supports for Cutlet
T Pipa on Outside of
Powerhouse wall 5.000 LB |§ 215 12000 |[HOR
Tower Supports for Cutlet
Fipe 9,000 LB 5 2 1% 18.000 |HDR
Alurninum Flume 3ol B [s 5% 15500 [HOR
Fishway Ladder Swan Island Shest Metal
30 LF |§ 300 |5 9000 |Warks, Inc.
Aburrinum Floor Diffuser
and Finger Trap Assambly a50 LB 5 5|8 4 300 |HOR
Intaks Screen 1 LS £ 25000 (8§ 25000 |HDR
15 |24 Inlet Piping 11 LS [$ 100005 10,000 |HOR
24" Cutlet Piping 3N LF |S 70 |§ 24,500 {HOR
24" Sluice Gale 1 LS |% 10400 |8 10400 |Waterman
Owerhead and Prafit 15% 5 30400
Subtotal § 233,000
Contingancy: 35% § 81,600
X TOTAL $ 314,600
1
]
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SECTION 4. SUMMARY AND RECOMMENDATION

{To be completed for | (0% submiral)
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Appendix 2
Handout #8A
McNary Lock and Dam Pit Tag Detector Preliminary Design Study

@G
T

MCNARY LOCK AND DAM

PIT TAG DETECTOR
PRELIMINARY DESIGN STUDY

30% SUBMITTAL

November 2000

Preparad by:
HDR Engineering

With support of:
ENSR

FOR FFDRWG REVIEW 1-24-01
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WNovember 27, 2000

Mr. Chuck R. Palmer
USACE, Walla Walla Distner
201 M. 3% Avenue

Walla Walla, WA 99362

RE:  McNary PIT Tag Detector 30% Concepiual Study
(10132 016 D02 03)

Dear Mr. Palmer:

This submittal is our 30% Conceptual Study for the McNary PIT Tag Detector project, in accordance
with the scope of work for Task Order No. 10 of Contract No. DACWG3-00-D-0001. [ have also
enclosed a bound set of preliminary design calenlations and quantity take-off's for District review.
We look forward to meeting with District staff on December 21, 2000 to present our findings and
discuss our evaluation,

If you have any guestions or comments conceming this submittal prior to our meeting, please feel
free to call me m 503-768-3773.

Sincerely,

HDR Enginceri ! -
-'—‘-u\,.l r 1 -

John H Plump, Ir.

HDR Enginsaring, Inc. Suite 500 Telephone
10300 SW Greenburg Road 503 788-3700
Pariland, Oregan Fax

Employas-awned 9Tzl 503 768-3737
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MCNARY LOCK AND DAM

PIT TAG DETECTOR
PRELIMINARY DESIGN STUDY

30% SUBMITTAL

November 2000

Prepared by:
HDR Engineering

With suppart of:
ENSR
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SECTION 1. INTRODUCTION

1.1 Background

On the downstream south shoreline of the McNary Lock and Dam is a Juvenile Fish Facility
that was placed into operation in 1994, The facility includes a collection channel and related
dewatering/control system (within the powerhouse). a combination smoothieorrugated fish
transportation flume system (from the powerhouse to the fish facilities), and juvenile fish
holding, loading and bypass facilities (located in the Spillway Park area), Within the juvenile
fish facilities are thirteen active Passive Integrated Transponder (PIT) Tag Detectors. These
PIT Tag Detectors were state-of-the-an at the time of installation and have been modified and
improved in recent years. However, new PIT Tag Distector technology is currently being
developed by the National Marine Fisheries Service (WNMFS) that allows PIT tag detection on
larger diameter pipes.

1.2 Study Objectives

A PIT Tag Detector capable of performing on a 26-inch diameter pipe is currently under
development. The objective of this study is to evaluate possible locations for adding a PIT
Tag Detection sysiemn on the main transportation flume of the McNary Juvenile Fish Facility
and 1o prepare preliminary designs for its installation,

Michiary Pt Teg Delecior Prafimerary Desgn Study Page 1
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SECTION 2. DESIGN ASSUMPTIONS

2.1 Excitation Antenna

Preliminary information from Destron Fearing and NMFS indicate that four antenna coils
will be required to detect fish in a 36-inch diameter pipe. The axial pipe [ength of one
wrapped coil will be approximately one foot. The number of coils. their len oth and
Jeomelry are determined by fish orientation and grouping. Future hydraulic testing may
indicate that two coils would suffice, but it is not likely.

The four coils need not be located adjacent 1o one another. They can be separated by pipe
hends. For heavy fish grouping the coils should be spaced further apart.

A flat plate antenna has a greater risk of noise interference than a coiled antenna.

2.2 Electrical Shields

Electrical shields are necessary to reduce electrical emissions from the antenna coils to the
surrounding environment and also to protect the PIT-tag detector from outside electrical
interference.

A minimum spacing of [0 feet should separate the protective shields enclosing the
antenna coils. The shields should extend approximately 2.5 feet past the coil ends, making
the total shield length for one unit 2 minimum of & feet.

The shields should be constructed of sheet aluminum with welded seams. They should be
separated from the antenna coils by two-thirds pipe diameter, This makes the minimum
rectangular size 7 feet wide by 7 feet high by 6 feet long and the minimum eylindrical size
7 feet diameter by 6 feet long. The shicld shape is not impaortant as long as it is roughly
equidistant from the antenna coils on all sides and is structurally stable.

The sheet aluminum used for the shields should be three-eighths inch thick.

A larger shield might be more desirable from an accessibility standpoint and would
remain electrically similar to a smaller shield. Accessibility inside the shields is required
for installation, operation, and maintenance of the pipe and antenna coils. Because the
sccess space must be large enough to carry tools and equipment, it might be prudent to set
the width at 8 feet.

The shields cannot vibrate excassively due to the elements (wind, rain) or resonance from
within the pipe. The shield ean rest on the tower supports that carry the pipe and access
walkway,

Internal and/or external bracing can be wtilized 1o prevent vibration. To ensure the shields
tio not vibrate on the braces, they should be welded, not riveted or bolted.

It would be best o place the braces inside the shields to minimize the opportunity for
wind-induced eddy shedding that could cause vibration.

Each shield must be well grounded.

Pchary Pt Tag Diecior Prefiminary Design Sy iyt
0% Scbmizal Novermiber 2000

79



DRAFT

2.3 Pipe Structure

The current steel pipe needs to be replaced by a non-conductive pipe in order for the PIT-
tag detector to operate. Replacing the steel pipe with plastic pipe will affect the struciural
integrity of the transportation flume. Support trusses may be required to supplement the
plastic pipe carrying the flume load. The designers of the original steel flume, the
Hydroelectric Design Center, should be contacted to determine the extent of engineering
required.

The joints connecting the existing steel pipe to the non-conductive pipe need to be smooth
to ensure no debris clogging or disreption of Nowlines.

The ability to insert test fish in the 36-inch line is required since a PIT-tag detector of this
magnitude has not yet been proven. Hatches located upstream of the electrical shields
would allow for video camera menitoring and/'or insertion of test fish. At @ minimum, one
hatch should be placed upstream of all four PIT-tag detectors.

2.4 Support Structure

A support structure will be required to assume the load currently carried by the steel pipe,
and to support the electrical shields and an access walkoway and/or tower-ladder.

The support beam(s) should be located at least 4 feet from the centerline of the
transportation flume. The electrical shields can rest on the support beams.

Cradles can extend from the support beams to hold the nan-conductive pipe. The cradles
can be made of conductive material and should be located berween the shields at least 4
feet from the antenna coils.

Aecessibility inside the shields is required for installation, operation, and maintenance of
the pipe and antenna coils. The access door(s) on the shields should be equipped with a
RF gasket and make a solid electrical connection. Latches should be provided to secure
the deor in an open or closed position.

Aczess to the shields could be in the form of 2 walkway extending from the switch gate
location or a separate tower-ladder in the vicinity of the detectors. This walkway could be
cantilevered off the existing support towers. If the walloway extends from the switch gate,
the elevator in the main facility can be utilized.

A protective roof over the shields is not necessary if the shields are designed to carry a
snow load and can withstand changes in weather.

A stainless stzel container (Hoffman Box) placed adjacent to each shield 1s necessary ta
house the electrical outlets and equipment required at each antenna coil. These boxes will
be approximately 2 feet by 2 feet by 2 feet.

Thz electncal requirernents at each container will be two 110 volt, 15 amp circuits. The
elecincal receptacles will be located inside the containers.

Fagad Mefiary P Tag Detecior Preimmary Design Study
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T'wo fiber optic cables per container will conneet the PIT-tag detectors to the main
squipment room, located on the ground floor of the juvenile figh facility. These cables will
e housed in electnical conduit,

Overhead lights, or street lamps, should be provided adjacent to the PIT-tag detectors.

2.5 Future Provisions

It would be prudent 1o plan for the possibility of additional antenna coils in the future.
Because P1T-tag detectors on a 36-inch pipe are as vet untestad, additional coils could be
necessary to count all the PIT-tagged fish.

Space for an additional PIT-tag detection unit should be provided.
Ability to adjust the access walkway around a future unit should be considered.

Electrical requirements of an additional unit should be evaluated when sizing the current
system needs,

[t might be determined that lights in the transportation flume would help orient the fish
approaching the PIT-tag detectors. These lights could be provided by ransparent hatches
om the 36 inch pipe.

2.6 Other Factors to Consider

The number of antenna coils rcqu:ircd for a 36-inch pipe and the electrical shield size has
besn assigned based on the experience of NMFS and Destron Fearing personnel, To
confirm the design guidelines, testing should be scheduled prior to prototype construction.

The fish-loading rate in the 36-inch transportation flume is approximately 2.000 to 12,000
fish per hour. The rate of PIT-tagged fish passing through the systemn should be
determined by COE,

"Will lights be necessary to help orient the fish in the pipe?

The maximum water velacity in the flume for PIT-tag detection is 4 mps {13 fps). The
current water velocity in the transportation flume is £.5 fps.

PIT-tag axes can be oriented up to +£435 degree from the antenna eail axis and still be
accurately detected.

Because the detectors are very sensitive to vibration, especially in the 2-5 kHz range, a
vibration dampening undercoating spraved inside the shields might be effective.

Wchiary Pt Tag Dieteemnr Prasemenary Desqn Study Page 5
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SECTION 3. DESIGN CRITERIA

3.1 Design Codes and Standards

Structural design on the project will be done per the follewing design specifications:

1

[

Steel Design - Allowable Stress Desien Manual of Steel Construction, 9" Edition;
published by the American Institute of Steel Construction

Aluminum Design - Aluminum Design Manual, 2000 Edition; published by the

Aluminum Association, Inc,

Design Loading (Dead, Live, Snow, Wind, Seismic) will be determined using the Uniform

Building Cade, 1997 Edition with State of Oregon Revisions; published by the

International Conference of Building Officials

3.2 Design Loads

The design loading for the PIT Tag Detector shiclds, supporting structure and walkway will
be as follows:

Dead Load:

1

Steel: 490 pounds per cubic foot
Aluminum: 175 pounds per cubic foot

Water: 62.4 pounds per cubic foot

Live Load:

»  Walkway: Use “Special Loading Provisions™ for Stage Accessories — Catwalks: 40

pounds per square foot

Snow Load:

o

Basic ground snow load: Assume 20 pounds per square feet
Snow exposure factor: 0.6

Snow Importance Factor: 1.0 (Miscellancous Struciures)

Wind Load:

@

@

Exposure C

Basic wind speed: 90 mph

Combined height, exposure and gust factor coefficient: 1.31
Pressure coefficient: 1.4 {square or rectangular tanks)
Wing stagnation pressure: 20.8 pounds per square foot
Wind [mportance Factor: 1.0 {Miscellaneous Structures)

Michlary Pit Tag Deteser Prevmmary Design Sy
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5. Seismic Load:
»  Seismic Zone 2B

* Soil Profile: Generally Sand, Gravel & Cobbles over Hard Dense Basalt (source:

MeNary Dam — Basis of Design 1946 - Appendix C - Soil Data and Analysis) Soil
Profile Type SA

* Scismic Zone Factor; 0.2
* Seismic coefficient: 0,16
* Seismic Importance Factor: 1.0 (Miscellaneous Structures)
= Owverstrength and duetility cocfficient: 2.2 (Veszel on braced 1z 25)
= Penod of vibration: T= Ctx (hn)3/4
Cy 0.02 {non moment resisting frame)
o (height) 357 = 14.4
T=0.02 % 14.4 =0.28% seconds

Paqa§ Mctiary Pit Tag Detector Prismnary Design S iusy
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SECTION 4. LOCATION EVALUATION AND
RECOMMENDATION

4.1 Possible PIT Tag Detector Locations
The locations are shown on Plate No. | at the end of this report.

l. Location #1 — COn the 36-inch steel pipe immediate]y downstream of the powerhouse.

2

. Location #2 - On the 36-inch steel pipe downstream of the pawerhouse and immediately

upstream of the first 90-degree bend approaching the main switch gate in the Juvenile Fish
Facility

3. Location #3 — On the 36-inch steel pipe between the first and second 90-degree bends
before the main switch gate in the Juvenile Fish Facility.

4. Locarion #4 — On the 36-inch steel pipe after the second 50-degree bend and before the
main switch gate,

Ly

Location #3 = On the 30-inch corrugated metal pipe (CMP) bypass downstream of the
main switch gate and upstream of its transition from CMP to HDPE pipe.

4.2 Location Evaluation Factors
L. Structural/Censtruction
»  Number of new tower supports required (fewer is better)
= Pipe replacement complications
»  Construction access
= Potential for vibration/proximity to a structural support

= Exposure to weather clements (less is better)

s

Accessibility

= Distance to sampling facility (less is betier)

3. Electrical

»  Availability of power supply (closer to the existing panels is better)

*  Proximity to transmission lines and other sources of electrical interference (closer is
warse) .

4. Performance
* Water velocity (lower is better)

=  Flow separanon/angularity (less is better therefore greater distance from bends is

better)
Wichlary Pl Tag Detmcior Praimanary Dasige Shay Pogs 8
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= Ability to cross-check performance with the other detectors
5. Geometrical

= Distance available to increase antenna separation (better for detection with fish
ETouping)

= Potential space to add detectors

4.3 Location Evaluation

The possible locations for installing a new fish detector at McNary Dam were determined
based on discussions at the October 4, 2000 agency site visit/meering (see meeting minutes in
Appendix A). The locations were further refined during a brainstorming session on October
25, 2000 with HDR Engineering, ENSR and NMFS personnel {see meeting minutes in
Appendix B). The location evaluation factors were developed from the conversations with
WMFE personnel.

Applying the factors quickly eliminates some altemate locations from further consideration.
Becawse this size detector (for a 36-inch diameter pipe) is a yet unproven design, it is
considered necessary to allow for cross checking of the data with other detectors already
located at the Juvenile Fish Facility. This factor eliminates Location #35 from consideration
because there are no detectors upstream or downstream with which to venfy data. Geometric
constraints, such as the space required for 4 coils and shields, does not allow for locating the
detector at Locations #3 or #4. Hydraulic performance factors, such as proximity to pipe
bends also make these locations very undesirable,

Locations #1 and #2 arc both feasible. However if Location #] were selected, access to the
detector would require measures such as installing a door in the powerhouse wall, building a
tower/ladder up to the pipe, or using a mobile personnel lift. Also the detector would be
located immediately downstream of a bend since the 36-inch pipe makes some S- turmns before
exiting the powerhouse. This bend proximity could sacrifice performance because it would
affect fish orientation.

Because consideration of the location factors eliminated Locations #3. #4, and #5, and
because of the access difficulties and performance sacrifices at Location #1, efforts focused
on placing the detector at Location # 2, in the straight stretch of 36-inch pipe upstream of the
first 9i)-degree bend.

Page 10 Mcfiary P Tag Datectr Predmanary Dasgn Sthudy
Nowmmbes 2000 3% Sybmttal

85



DRAFT

SECTION 5. PRELIMINARY STRUCTURAL DESIGN

The preferred location of the PIT Tag Detectors is in the straight sections of pipe berween the
second, third and forth eastemmost support towers supparting the transportation flume. The
existing steel pipe is the primary element providing longitudinal stability between the towers.
The PIT Tag installation requires the stcel pipe to be replaced with non-conductive pipe,
assumed to be high-density polvethylene (HDPE) plastic pipe, which will not provide the
longitudinal stability of the existing steel pipe. Steel wide-f] ange girders wiil be placed
between towers to support the walkway and detecior shields and 1o provide the langitudinal
stability lost by the removal of the steel pipe. Preliminary calculations indicate that 2 - W
16x100 girders will be required berween each of the 1owers.

Transverse crossheams will be supported on the main girders on which the walkway and
detector shields will be placed. Preliminary design was done assuming these cross beams are
4" x 4" be steel spaced at 6'-0" along the girders. Two intermediare pipe support saddles,
which will also be supporied by the wide-flange girders, will be added to each span to provide
the vertical support needed for the HDPE pipe. All of the support structure (girders and
crossbeams) is assumed to be standard carbon steel.

Each of the four PIT Tag detector coils initially installed will be enclosed within aluminum
shield boxes to help provide electrical isolation. The box is assumed to be constructed from
3/8-inch plate aluminum and is 7'-6" high, 8°-0" transverse to the pipe, and &6°-0" alang the
pipe. The plate walls will be connected by continuous welds to aluminum angle and tee
framing members at the comers and mid-walls. Entrance to the interior of the detector shields
will be provided with standard 6'-8" x 2'-6" aluminum doors.

An aluminum walkway to provide access to and between the detector shields is included
along the south side of the pipe. Both sides of the walkway will be protected with an
aluminum pipe railing 3'-6" high. Aluminum is used to provide additional electrical isolation
near the pipe. An aluminum ladder mounted on the south leg of the center support wwer will
provide access up to the walkway.

This preliminary design is shown on Plates No. 2 and 3 at the end of this repart.

Mchary Pia Tag Descyer Proimenasy Desgn Suds Fage 11
3% Subruftal Ngwemper 2000
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SECTION 6. COST ESTIMATE

The following table presents the conceptual cost estimate prepared for the recommended PIT
Tag Detector location.

[ Division | Itern | Units [ Quantity [Unit Cost] Tetal Cast |
Division 5 - Metals
Support Strudtiing
TS5 12212238 Support Corbels LB 1650 52 £3,300
W 1EK100 Girders LB 21200 52 342400
TS 4x4x 12 Cross Beams LB 3800 52 §7.800
Pipe Support Saddies LB 12600 &2 325200
lsclation Shields
104" Aluminum Plate LB 4500 g5 522 500
Aluminum Framing and Bracing LB 2500 35 512,500

Walkway & Railing
Alurminum Anti-Skid Wakosay

Planks & Hardware 5F 320 325 58,000
Alumimum Pipe Railing LB 1000 85 £5,000
Aluminum Ladder LF 40 530 $1.200

Divisicn & - Wood & Plastics
36" & Non-Conductive Pipe
(Aasume High-Density
Folyethylene]  LF 104 §75 57.675

Divislon 16 - Electrical
Pull Box, NEMA 4, 247 » 24"

= 10D EA 5 53,750 $18,750
2" Dia Plastic Conduit LF 2000 25 550,000
1200240 V', 60 Amg Paneiboard

& Load Center Circuit Breakers Ea 5 5100 $500
W10 Wire, BOC Valt, Type THW,

Copper, Stranded CLF 100 550 55,000
a4 Wire, 500 Volt, Type THW,

Copper, Stranded CLF 10 3125 51,250
Finar Opie: Cable Maximum,

Bulk Planum Cuad CLF 10 3300 53,000
Fitser Optic, Multi-channel Rack

Enclosure (10 Modules) EA 1 £1,000 §1.000
Fityer Opfic Connector Ef 24 B0 o600
Fitrer Opflic Pigtail EA 12 5as 5420

Sub-Total Costs 3216.355
Contingancy @ 35% sTE T2
Sub-Tolal Costs + Contingency  $292.07%

Engneening & Design @ 10%  $29.208
Supervision & Administration @@ 10%  $20.208

Tetsl Canceptual Cost Estimate Shield, Walkway, & Elactrical Installation:  $350 495
{Does not include material or installation cozt of the it tag defectors)

Fichary 21 Tag Deks Prabmmary Desgn Stusy Page 13
1% Eubemital MNovermzer 2000
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Consultng « Enginesring « Remediagan

MEMORANDUM

TO: Memorandum For the Record
FROM: Chris T. Long

DATE: Movember 7, 2000
SUBJECT:

Draft Meeting Minutes

Project Name: McMary Adult Fallback Study and Juvenile Fish Facility Improvements
Preliminary Dasign, Contract Mo. DACWEB-00-D-D001 , T.0. No. 10
Meeting Date: Cciober 4, 2000, 8:00 AM to 1:00 PM

Location: Mehary Dam, Juvenile Fish Facility
Participants;
| Name | Organization Phone Number
| Chick Sweaney ENSR (425) BB1-7700
Dave Hursan COE - Walla Walla District | {509) 527-7125
Steve Rainey NMFS | (503}-230-5418
Jehi Mckern FPSHDR (509) 525-5283
John Plump HOR (503) 768-3773
Earl Prentice NMFS (206) 842 4280
Sean Casey OFCO |851) 552-6580
| Don Warf PSMFL (508) 7352773
Chuck Palmer COE —Walla Walla District (509} 527-7571
Lynn Reese | COE — Walla Walla Distict | (509) 527-7531
Brad Eby COE — Walla Walla District (508) 922-3211 1 2242
Ed Nunnallee MNMFS [206) 526-B652
Rozanna Tudar WORW [541)922.3630
Lorn Spancer WP (541) 822-3630
| Pacl Hoffanh WDFW [541) B22-3630
David Bizsal HOR (503) 768-3742
| Chris Long ENSR (425) BB1-T700

1. When the staff from ENSR and HDR joined the meeting at 10:15 AM Steve Rainey was

discussing surface bypass collection with those already in attendance.

2. John Plump introduced himsalf as the Project Manager and asked that everyone else

introduce himself aor herself by stating their name and for whom they worked.
3. John Plump stated the key tasks in tha project at hand were 1) the adult failback

proiem, 2) the installation of a new PIT-tag detector, 3) the debris plugging prablam,
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1a.

11

12

13.

and 4} the creation of & spare parns inventory list, The purpose of this meeting though
was limited bo discussing tasks #2, and &3,

John Plump stated that ENSR would be groviding the hydraulic expertis2 and that David
Bissall at HDR would handle the structurzl expertise,

Chick Sweeney began the discussion on the PITag detector installagion by describing
location aptions. He relayad how the detector would monitos passage af smolis going to
{he ailrace.

Dave Hurson interjectad that if the detector ware piaced downsiream of the switch-gate it
would be "aasier” to moniter wers the fish go.  He thought the logistics of having the PIT-
tag detector upstream of tha swifch-gate wauld become a database-tracking problem
Located upsiream, it would requira checked files 1o detemnina f the fizh had fraveled
through the sampling fecility. it the detector was located downstream fram the diverer
gate it would allow for separate counting of the fish.

Steve Rainey stated that the divener gate is only used a fimited number of times each
year and that it routas flow from the separator. A goal of NMFS s attamning the Aexibdity
to more frequently operate the switch-gate so there can be mare frequent sampling. He
noted that a 26-inch pipe at Bonmeville gets & high detection rate (100%), but that it is
tracking slower moving adult fish traveling upstream. This syetem would be tracking
luveniles moving downstream. He askad whal size and how mary coils would be needsd
lar 3 38-pipe pipe

John McKem thought that a location upstraam of the switch-gate would ba best. Ha
asked how the project would acsount for fish counted downstream and not upstream.
Earl Prentica volced that 4 coils would be necassary and tnat theshields would be 6 fast
in length. Tan-foot spacing would be required between the shields. He stated fhat fish
grouping and orentation determine the number of coils, their length, and geometry. Most
likely the syslem would need ta be field varfied. Juveniles tend to hald in low velocity
zones and therefore it is best (o place the delector in a location with a uniform velocity
profila;

Someone mentioned the terminai velocity at the end of the fish bypass pipe is 15 fps.
The NMFS criteria allow a maximum impact velocity of 25 fps.

. Earl slated that PIT-tags could be read with their axis +435 degrees from the axis of the

antanna coils. This is a recent development due to Improvements In the system. The
older crilerion was 230 degrees.

Chick asked for a general listing of the “pros” and “cons™ for locating the new detactar
unstream of the S0-degree bands approaching the switch-gate Proponants included: 1)
2'iong stretch of straight pipa coming from the powerhouse, 2) allowing a cross chack on
the new system efficiency based on the existing P1T-tag detectors downstream of tha
separator and, 3)water veiocitias in a reasonabls range (8 fps) The one criticsm voiced
was the accessibility issue. Some scaffolding would need to be erectad to access tha
detector.

Sean Casay from Destron Fearing stated the accepiable velocilies for use in PIT-tag
detectian are 12 mps for juveniles In small diameter pipe and 4 mps in large diamatar
pipe. The nead for slower veloeities in the large diameter pipe is because the detector is
more susceptible to tag anentation.
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14,

16

16.

17,

18.

19,

<0,

21,

24,

23,

24

Ed Munnallee wonderad if lights might be necessary to aid the fish with orientation in the
pipe afier coming through & bend at the powerhouze. Steve Rainey thought the darkness
of the pipe might make for better fish orientation.

The NMFS expressed interest in the idea of a detector in the 38-inch pipe so they can
collect a good “overall” fish system efficizncy.

Ed Munnallee explained that the detector should not be allowed to vibrate, especially in
the Fange of 1-8 kHz. There is precadence for good fish detection on a large pipe; for
instance the 24-inch line at Rocky Reach Dam is warking very well. However there have
besn probiems with vibration on a detector at the Ballard Locks.

Someane asked the rate of PIT-tagged fish entering the juvenile facility, Brad Eby did not
know right away, but did say the rate of total fish entering the facility was 8,000 - 12,000
fish per hour, Somsone said that if the fish were heavily grouped, the coils would need ta
be further apart.

It was explained that a flat plate antenna for exciting the PIT-tags is more susceptible to
noise than are antanna coils,

Brad Eby explained the operation of the switch-gate. \Whan the gate is thrown and water
is diverted to the bypass line, a slug of water moves into the line and & hydraulic jump
forms for approximately 20 - 40 seconds before the whole line goes supercritical. The
gate does not switch into a dry system.

A four-coil delection system would require 54 feet of plpe. However, the coils would not
have to be situated in & row, rather they could be separated by pipe bends. The electrical
shields must be well grounded, The steel pipe would need ta be replaced with plastic
pipe for the detectar to operate. A "manway” would need to be provided along the
detector for operation and maintenance access. Possible locations for the detector were
1)in the emoath steel flume upstream of the switch-gate and 2) in the corrugated metal
pipe downstream of the switch-gate.

Chick Sweeney asked to clarify project responsibilities. It was expressed that ENSR
would provide a concept repon and NMFS would provide 1echnical expertise and
guidance.

The report to coms out of the project would not be a construction documeant, but rather
conceptual in nature. Typical items included in the report would be pipe reguirements,
shigld sizes, design parameters, access locations, and tower locations. The repart would
be completed by December 15, 2000,

When the PIT-tag detector discussion was complete, John Plump asked if the group
wanted to continue with the debris plugging issues before touring the facility grounds, or
if thay wanted to view the possible site locations of the fish detector and carry on with the
debris plugging issues after lunch. it was decided to continue the meeting with the debris
pluggirg discussion and then walk the grounds.

Chick Sweeney began the discussion by stating the problem. The discharge lines going
to the teilrace ara plugging. Branchas get stuck at various locations in the pipe netwoark,
and after one gets stuck more accumulate quickly. Currently the facility uses “ice pigs” to
free the plugs. The design team is charged with making amendments to the system 1o
alleviate this plugging. Issues o be considered are changing the radius of pipe bends
and re-locating the discharge lines above grade.
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25

26.

27,

28,

31.

32

Erad Eby staled that there was nat actuzlly any blockage accurring in the big pipe loops.
Rather It mostly occurred at the lower end of the 10-inch discharge pipes; espedially
those focated underground.

Someaone stated that the answer to the problem does not lie in making largsr radius
bands but instesd going to a larger plpe or an open fumea.

Stave Ralnay slated NMFS regsons for investigation of the discharge gipes. He noted
that aptimizng tha pipe network and providing an adequate outfall location was a
concem of NMFS. The issue was more than just debris plugging lor the agency, but thes
would not affect the agreed upon SOW for niow,

Dave Hurson voiced that day lghting the steslhaad jins may require maving the axisting
PIT-Tag detactor an this pipe,

twas rastated that adarassing the pipe joints so that they do not hang up sticks was the
priority since | is al the joints that the problems originata. It was aise voiced that adding
maore o larger pipas would reguire more water,

. Brad Eby staled that the pipe oints the mainténance crew at tha facility had filed na

longer causad problems. They can now go weeks without having a plugging incident.
Steve Rainay noted that the NMFS criteria for the pipes are 8 minimum diameter of 24
inches and the numbtar of pipe bends should be minimized,

The meeting was adicemsd st 1:00 PM to tour the facility,

Onginator — Chriz T. Loang

These minutes ara an interpratation of discussions held, Any additions or comections 1o
these minules should be provided to the Orginator within ten (10] days of recelpt of theze
minutes, or the minutas will be assumed 1o be correct as written.

Distribution:  Meating Parlicipants
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¥ Because additional detectors may be nacessary in the future, breakaway latches
should be placed in the walkway to allow sections of the walkway to be removed in
the likely location of the future detectors,

“  Two 15 amp. 110 voll gircuits should be provided in each Holfman Box.

#  Each Hoffman box should contain two electrical receptacies. Fiber optic cahlas, with
twio strands per antenna coil should run from the Hoffman boxes to the Juvenile
Facility Equipmant Room.

+ Pipe Structure
¥ The steel pipe in the location of the detectors must be replaced with non-conductive

materal,

¥ The water velocity in the 35-inch pipe is 8 fps.,

6. Alappraximately 11:30 AM each bullet in the Design Guidelines had been addressed
and John, Chick and Chris excused themselves to parficipate in-a conference call with
thiz Walla Walla District regarding the debnis-plugging problem at the Juvenile Facility.

7. When John, Chick, and Chris refurned everyone ate a lunch provided by ENSR.

8. After eating there was further discussion regarding the requiremant that there be no
vibration of the detectors. Ed stated that vibrations in the 2-5 kHz range must be
avoided. Chick wondered if we could use accelerometers to measure the level of
vibration currently in the 38-inch steel pipe. All agreed this was a good idea. Earl stated
that the Navy ook vibration measurements on the PIT-tag detector at the Ballard Locks
that experienced trouble due to vibration, He did not know if the report with the vibration
infermation had been published but said he would check an & If he feund any
information he would forward it to Chris.

8. There was further discussion regarding the necessity and localion of a hatch in the 38-
inch pipe for insertion of test fish. Ed and Ear thought it would be a good idea to have at
least one hatch since this design is not yet proven. If hatches are not provided at each
shield, there was discussion about placing one hatch on the 38-inch pipe just a5 it leaves
the dam. Access could be provided via a Scissors Truck. Alsa the idea of running a
flexible hose containing fish from the dam to the hatch was mentionad

10. The meeling was adjourned at 12:30 PM,

Oviginator — Chris T. Long

These minutes are an interprétation of discussions held. Any additions or corractions to
these minutes should be provided to the Onginator within ten (10) days of recsipt of these
minutas, or the minutes will be assumed to be comect as written,

Distribution:  Meeting Participants
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MEMORANDUM
TO: Memorandum For the Record
FROM: Chris T. Long
DATE: Movember 7, 2000

SUBJECT: Draft Meeting Minutes
Project Mame: McNary Adult Fallback Study and Juvenile Fish Facility Improvements

Preliminary Design, Contract Mo, DACWSE-00-0-0001, T.O. No. 10
Meeting Date: October 25, 2000, 10:00 AM 1o 12:30 PM

Location: EMNSR Redmond, WA office

Participants;
[l Mame Organization Phona Number
| Chinis Long ENSR (4.25) BEA-TT00
| Chick Sweenay EMNSR {425) 851-T700

John Plump Jr, HOR (503) 768-3773

Terry Stones HOR {503) 768-3700

Ed Munnaliee NMFS (206) 5264652

Earl Prentice MMFS {206) BaZ-4289

1. The meeting began at 10 AM with the attendees intraducing themselves to each other,
Chick Sweeney stated the purpose of the meeting was to brainstorm on the reguirements
of designing a PIT-tag detectar for the Juvenile Fish Facllity al McMary Dam. He relayed
that at the Site Visit on Oclobar 4, 2000 it was difficult 1o potain all the design specifics
because there were sa many people and organizations present. This meeting would be
a more conducive setting for brainstorming on design selutions,

2. Earl Prentice agreed with Chick's statement and made a caveat regarding his and Ed's
involvement in the design process. They were glad to share their experience and
infarmation they had concerning PIT-tag detectors, but they had never designed one to
operate on a dB-inch pipe. And because of the fast-track nature of the design and their
current lack of funding, it was uniikely testing could be accamplished befare the
protofype was constructed. Because of this their design guidelines would likely ba
conservative. 5

3. John Plump stated that the current PIT-tag detectors at the McMary facility were
ratrofited this year to read the naw 150 134.2 kHz tags.

4. The location of the detector was discussed. Earl relayed io the group that discussions
with a staff member knowledgeable of the PTAGIS said there would not be any database
problems associated with placing the defector upstream of the main switch gate. Dave
Hurson had expreszed some concarn with this at the October 4 Site Visit.
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3. Itwas decided to raview tha preliminary st of Design Guidelines ENSR had preparad for
thie nw PIT-layg cetector. Thasa were reviewad bullet by bullet and amendments made
where necessary. The revised Design Guidelines are anached to this mama. The makn
poIMms mace curing this exercise are listed balow.
+ Antenna Cails
¥ Four coils will most tdkely ba required to detact fish in 3 36-inch pipe. Fewer enils
might work, but without testing prior to prototype construction it wauld he a litle risky.
The ax=ial pipa length wrapged with coils will b= about 1 foot,

< The coil weight will be appreximately 2 pounds

+ Wa should pravida for the possibility of acditional detectors in the futurs,

' The PIT-ag axis can be orented +45 dagrees from the antenna coil awds.

+ Electrical Shields
¥ The purposs of the alactrical shislds i 1o reduce slestrical emissians from the

detaniors 10 the envirconment ard to pratect the detectors fram outside electrical

interfarenca,

The shields should extend abaut 2.5 feel past the ends of the calis, making the shield

l2rgth apprexmately & fest,

+  The shields should be spaced at least wo thirds pipe dismetar from the antenna
exils

¥ The shield dimensicns could be 7 feet high by 5 feet wide by 6 feet long.

¥ The shieids do not have ta be axactly equidistant from the antenina coils.

¥ The thickness of the aluminum sheets used for the shislds should be three-sighths
inch.

«  IFthe shicid width was set at B feet, it would give more room for a mainienance
technician 1o work on the detectors.

A “manway® must be provided inside the elecirical shieids.

Owvarhead protaction from the elements 15 net necessary if the shislds are designed

to withstane! the weather and will resist vibration,
¥ Bracing far the shields should Be welded and not riveted or baltad,
¥ Wwould be best to place the shield braces inside the shields so that air eddy

shedding does not create vibrations.
+ Support Structure
¥ The video monitoring and test fish insertion Natches should rot ba located inside the
shuglds, |twould be best if one insertion hatch were placed upstream of each
detactor.

¥ The cradies supporting the non-canductive pipe can be constructed af conductive
matarial. They should be placed betwsen the electrical shialds.

« A clearance of 4 fegt should be provided between the antenna cails and the support
beams, assuming they are a made of conductive matarial,

¥ Equipment containers, called Hoffman Soxes, should be instalied adjacent to sach
detector, The dimensions of the box are 2 feet by 2 feet by 2 feet.

¥ Latches should be provided 1o keep the shield access doors in an open or closed
pasition,

o
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Appendix 2
Handout #10A
McNary Lock and Dam Juvenile Fish Facility Debris Plugging Preliminary Design Study

o

MCNARY LOCK AND DAM
Juvenile Fish Facility

DEERIS PLUGGING
PRELIMINARY DESIGN STUDY

30% SUBMITTAL

January 2001

Preparen‘ by:
HDR Engineering

With support of:
ENSR

FOR FFDRWG REVIEW 1-24/25 01
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January 12, 2001

Mr. Chuck R. Palmer
USACE, Walla Walla Distnict
201 N. 3™ Avenue

Walla Walla. Wa 993462

RE: DDR for Debris Plugging Modifications, 30% Submittal - McNary JFF Improvements
(10132 016 002 04)

Dear Mr. Palmer:

This submirtal is our 30% Design Documentation Report for the Debris Plugging Modifications
Study at the McNary Juvenile Fish Facility. This work was accomplished in accordance with the
scope of work for Task Order No. 10 of Contract No. DACW68-00-D-0001. We have developed,
evaluated, and cost estimated several options under three different levels of improvements. We look
forward to meeting with the District staff on January 19, 2001 to present our findings and discuss our
evaluation.

We have deliberately not included a recommendation in this report, since we felt it was important to
discuss the experiences, opinions, and professional judgements of key District staff. However, the
team does have these preferences among the numerous options:

Level 1 altemnatives represent the least costly methods for improving the debris
plugging problem. Among these six options, slip lining the entire length of the
W0 refurn-lo-nver pipes appears to be the “best” solution to effectively improve
the debris plugging situation, while minimizing the disruption 1o facility
operation. This is Option 5 on the Evaluation Matrix Table on page 23 of the
DDR.

Level 2 alternatives effectively mitigate the debris plugging situation while also
improving the capability to maintain and service the fish release pipes. Among
these eight options, there appears to be some advantages to changing the slope of
the Chinook line so that it no longer is buried but keeping its horizontal alignment
as currently exists. (This is Option B under the Level 2 Pipe Layout Crptions. )
Deing so would mean that the PIT-tag detector on this line would not be relocated
and that the pipe would be located overland until it joins the relocated steelhead
line on the existing bridge piers. This would facilitate maintenance.

HDR Engineering, Ine. Suite 500 Telephone
10300 SW Greenburg Road 503 TBE-3T00
Porland, Oregon Fax

Employee-ownad B7zza 504 TEE-3TAT
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Among the Level 2 Pipe Treatment Options, the slip lining and HDPE
replacement eptions are preferred by the team because they are assessed as being
the most effective at minimizing both debris plugging and facility disruption.
These are Options 12 and 13 on the Evaluation Matrix Table on page 23 of the
DDR.

There are no Level 3 alternatives that the team recommends, since the installation
of a PIT-tag detector on the 36-inch Main Fish Transportation Flume appears both
feasible and imminent. This will eliminate the necessity for enlarging the fish
release pipes from 10-inches to 24-inches as they will no longer need to serve as
primary bypass release pipes to allow enumeration of PIT-tagged fish which are
neither being barged or sampled at the JEF

If you have any questions or comments concerning this submittal prior to our mesting. please fes)
free to call me at 503-768-3773,

Sincerely,
HDR Engineern: .

4 7
jé'-’ H Plump, Jr.

or Project Manager
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MCNARY LOCK AND DAM
Juvenile Fish Facility

DEBRIS PLUGGING
PRELIMINARY DESIGN STUDY

30% SUBMITTAL

January 2001

Prepared by
HDR Engineering

With support of:
ENSR
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DACWAS-00-D-0001 Task Order No. 1D

Section 1 Introduction

1.1 Project Authority

This Design Documentation Report (DDR) was prepared for the U.S, Army Corps of
Engineers, Walla Walla District (Corps) under Task Order No. 10 for Contract Ne.
DACWES-00-D-0001.

1.2 Study Purpose and Scope

On the downstream south shoreline of the McMary Lock and Dam is a Juvenile Fish
Facility that was placed into operation in 1994. The facility includes a collection channel
and related dewatering/control system (within the powerhouse), a combination
smooth/corrugated fish transportation flume system {from the powerhouse to the fish
facilities), and juvenile fish holding, loading and bypass facilities (located in the Spillway
Park arca). The juvenile fish facilities are comprised of variows sizes of holding, and
sorting tanks with a network of flumes and circular pipe interconnecting these tanks. The
piping network that is used in the ransport of fish is built out of PVC and HDPE pipe and
ranges in size from & to 14 inches in diameter.

The piping network that is used to transport fish has experienced plugging in the past.
The plugging problem is especially prevalent in the smaller pipes and around the wye
connections and joints in the larger sized pipe. The purpose of the DDR is to prepare a
preliminary design that will focus on modifications to eliminate or minimize the debris
plugging problems. During this initial phase of the DDR, several potential altematives
have been identified and evaluated. Following a review of the alternatives by the Corps,
one altemative will be selected for further design. The next phase of the DDR will be
complete with drawings and specifications in sufficient detail for a contractor to estimate
guantities, to determine materials and equipment required, and to develop costs to
perform the construction work.
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Section 2 Design Guidzlines

2.1 Design Conditions and Constraints

The existing Chinook and Steelbead 10-inch discharge lines have heen designed for fows
of approximately 3 cfs each. However, these flows are nor meteced and have not been
confirmed. The system is presently operated by adjusting dropertes until flow in the
lines occupies approximately half-pipe depth as obszrved tirough cbzervation ports cut
into the tops of the linas.

The existing prping system delivers flow and fsb ta the barge-loading facility andfor
existing outfalls in the MeNary Dam tailrace. The locativns and alignments af these
facilities are to be maintained, Fish passing through the facilities are counted by PIT -lag
detectors located on the existing pipes. While there are plans being considered to provide
an additional PIT-tag detector on the main fish ransportation fume system, upstream
from the fish sorting, sampling, and barge-loading facilides, the existing PIT-tag
deteciors must also be maintained,

In addition to these constraints, flow in the transport pipes or flumes should satisfy the
general criterion for stable open chanmne! flow of having a Froude Number less than 0.86
or greater than 1.13, except for shert distances when in transitian from sub- ta super.
critical flow,

The primary problem at the McNary fish fazility is to stop or eliminate debris plugging as
much s possible in the Steelhead and Chinook bypass lines. The plugging is especially
prevalent in and around the joints between pipe segments in the bypass lines. This
plugging is further complicated by the fact that, although the majority of the bypass lines
are aboveground and averland, a portion of the lines are located over the Columbia River
on support pilings or buried underground. Each of these pipe locations will have
different constructability or retrofit conditions.

Given these conditions and constraints, the following categories or criteria were
developed 1o be used in evaluating the different design alternatives that are presented in
Section 3. The first nine are mcluded in the evaluation matrix thats presented in Sechon
4.

» Fumure Pipe Accessibility To Remove Debris

= Potential For Future Plugzing

» Cost

=  Operation And Maintenance Complications

s Compliance With PIT-Tag Technology

= Compatibility With 36-Inch PIT-Tag Installation

= Compliance with NMFS criteria for primary bypass
Page 3 MON ARY LOCE AND TAM Juvenile Fish Facility
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»  Compliance with M3 criteda for secondary bypass

« Sppplementary waler qUUISHLEs

=  Hydraulic Consid=rabioss

e Pipe Alignment

& Sructural Consicermiions

« Construeability and dowatime invalved to repofit the facility

2.2 Application of Haiional Marine Fisheries Service Design
Criteria
Fish that zre not loaded on bargss at McMary are releasad sither through: (1) a 36-inch
diameter corrugatad metz! pipe, which bypasses the sampling facilines and discharges to
the tailrace through a 30-inch diameter HDPE outfall pipe; or (2) the 10-inch diameter
Chinook and Steelhead lines, which leave the sampling facility and wye into a single 13-
inch diameter HDPE cusfall pipe. The second route has been the default primary bypass
for non-barged so that bypassed fish can be counted by the PIT-tag detectors on (e
Chincck and Steelhead lines. There are no PIT-tag detectors Upseam from the sampling
facility or on the bypass. Installation of a PIT-lag detector on the 36-inch diameter ling
approaching the sampling facility is being considered This would allow direct
enumeration of fish bypassing the sampling facility, making it a preferred primary bypass
caute for fish that are not being barged or otherwise sampled. The historical and planned
uses of these release faeilitfies are important to consider when determining how to apply
bypass design criteria

National Marine Fisheries Service (NMES) adopted criteria in 1995 for the developmant
of functional designs of downstream migrant fish passage facilities for hydroelectne,
irrigatian, and other water-withdrawal projects.’  These critena cover both systems
intended as primary facilities. heving dischargss greater than 23 cfs, and those considered
as small, or secondary facilitics, having discharges less than 25 efs. While the existing
Chinook and Steelhead lines might be considersd primary release routes on the basis of
historical use, they carry flows considerably less than 25 cfs and may be relegated to
secondary release status, only for sampled fish, with implementation of the proposed 36-
inch PIT-tag detector.

The applicable NMFS bypass design criteria are presented in the following:

“H. Bypass Conduit Design

1. Bypass pipes shall havs smooth surfaces and be designed to provide conditions that
minimize wrbulence. Bypass conduits shall have a smooth joint design o minimize
turbulence and the patential for fish injury and shall be satisfactory to the MMEFS.
Fish shall not be pumped within the bypass system.

Fish shall not be allowsd to fre=-fall within a confined shaft in a bypass sysiem.
Pressures in the bypass pipe shall be equal to or above armospheric pressures.

_.f.x\.hl[-\.l

| Mational Marins Fisheries Sarvice Environmental and Technical Services Division. 1995, Juvenile Fish
Sereen Criteria. Portand, Oregon
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5. Dends shall be avoided in the lavout of bypass pipes due ta the potzntial for debris
clogging. Bypass pipe centerline radius of curvamrs (/D) shall be greater than ar
qual to 5. Greater R/D} may be required for super<critical velocities.

6. Dypass pipes or apen channels shall be designed to minimize debris clogging and
sudiment deposition and to facilitate cleaning a5 necessary. Thersfore, the required
nipe diameter shall be greater than or squal 16 24 inches {0610 meters {m}}, and pipe
velocity shall be greater than 2.0 fps (0.610 mps), unless othereiza approved by the
{4{FS, for the entire operational range (also see Section K, Modifisd Criteria for
Small Screens, Part 43,

1. Closure valves of any rype are not allowed within the bvpass pioe, unless approved
by WMES.

8. The minimum depth of open-channel flow in 2 bypass conduit shall be greater than or
equal to 0.75 feet (0.23 m), unless otherwise approved by the NMFS (also see Section
K, Modified Criteria for Small Screens, Part 5),

%, Sampling facilities installed in the bypass conduit shall not impair normal operation
of the facility.

10. The bypass pipe hydraulics should not produce a hydraulic jump within the pips.

1 s

“F. Modified Criteria for Small Screens (Diversion flow less than 25 cfs)

¢ The following eritena vary from the criteria listed above and appiy to smaller screens.
Twenty-five ¢fs 15 an approximate cutoff; however, some smaller diversions may ba
required to apply more universal critena listed aboave, whils some larger diversians
may be allowed to use the “small screen” critedia list=d below, This will depend on
site constraints,

I. The minimum bypass pipe diameter shall be 10 inches, unless otherwise approved by
NMES,

2. The minimum allowable pipe depth is 0.15 fest (1.8 inches or 4.6 cm) and is
controlled by designing the pipe gradient for minimum bypass flow. *

2.3 Structural Design Criteria

2.31 Design Codes and Standards

Structura] design on the project will be done per the following design specifications: n
L. Steel Design — Allowable Stress Design Manual of Stee] Construction, 9
Edition; published by the American Institute of Steel Construction

. Design Loading (Dead, Snaw, Wind, Seismic) will be determined using the
Uniform Building Code, 1997 Edition with State of Oregon Revisions;
published by the International Conference of Building Officials

2.3.2 Design Loads
The design loading for the Debris Plugging project will be as follows:

. Dead Load:

Puge 3 MENARY LOCK AND DAM Juvenile Fish Facility
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teel: 490 pounds per cubic foot

Water: 62.4 pounds per cubic foot

HDPE:
10-inch 50 psi rated HDPE pipe; 4.75 Ibs'ft (dry); 35.8 los/ft (wep)
14-inch 50 psi rated HDPE pipe; 8.05 Ibs/ft (dry); 74.8 [hs/ft (wet)
24-inch 50 psi rated HDPE pipe; 23.62 lbs/ft (dry); 219.7 Ibe/ft (wet)
34-inch 50 psi rated HDPE pipe; 47.44 lbs/ft (dry); 325.2 lbs'ft (wet)

Snow Load:

Basic ground snow load: Assume 20 pounds per square fest
anow exposure factar: 0.6
Smow Importance Factor: 1.0 (Miscellansous Structurss)

Wind Load:

Exposure C

Basic wind speed: 90 mph

Combined height, exposure and gust factor cozfficient: 1.31
Pressure cosfficient: 1.4 (square or rectangular tanks)
Wing stagnation pressure: 20.8 pounds per square foot
Wind Importance Factor: 1.0 (Miscellaneous Structures)

Seismic Load:

Seismic Zone 2B
Soil Profile: Generally Sand, Gravel & Cobbles over Hard Dense Basalt
{source: McMary Dam - Basis of Design 1946 - Appendix C - Soil Data and
Analysis) Soil Profile Type SA
Seismic Zone Facter: 0.2
Seismic coefficient: 0.16
Seismic Importance Factor: 1.0 (Miscellaneous Stuctures)
Orverstrength and ductility coefficient; 2.2 (Vesse] on braced fege)
Period of vibration: T = Ctx (hn)3/4

C;: 0.02 {non moment resisting frame)

he™™: (height) 35 = 14.4

T=0.02x14.4 =0 288 seconds

Page &
January 2001

MONARY LOCK AND DaM Fuvenils Fish Faciliny
Diraft 30% Design Documentanon Repart

109



DRAFT

_[ ' .L‘-F."-L’-flli‘-' ) Task Crdar Ma: 10

Section T Alizrnatives Description

When #valuating the following ali=matives, it is suggested that the reviewsr also refer to
Tzbie 1 in Section 4. This table preseres all of the alternatives in a matriy format.

3.1 Level 1 Alternatives

The gral of the Lavel | Alternaiives ic o solve the problem of debris plugging in the
stzelhead and Chinook return-to river pipes with a mmimal of effort and costs. Level |
aliermatives address the plugging problsm without changing the alignment or size of the
fish relesse pipes and Numes. Within this first level of action, steps will be takes 1o
nunimize plugging ir: both the buried asd aboveground sections of the Chinook and
Steclliead retumn-to-river pipes. Two options were identified for mitigating the plugging
i the bunied section of pipe and threz oprions in the aboveground sections.

Buried Pipe _D:L’EJD!! A — Bunied Pipe Joint Replacement

Uption B — Blip Lining

| Option | — Aboveground Joint Replacement

Aboveground Pipe | Option 2 = Slip Lining

Clotise 3 = Replace with 10-inch HDPE

3.1.1 Buried Pipe Options

According to personnel at the Juvenils Fish Facility (JFF), most problems with clogged
pipes oceur in the region of the burted Chinook and Steelhead 10-inch pipes. Some joints
in these pipes have been repaired or replacad, but the area continues to be a problem,
Two options to mitigate plugzing in this area follow,

3111 Optien A - Buried Pipe Joint Raplicement

The locations of all joints in these two buried pipes would be identified and excavated.
The joints could then be repaired or replaced. Certainly all slip joints, which are
notoriows at the facility for catching sticks and causing problems, should be replaced.
The pipe matenal in these two fines is high-density polyethylens (HDPE), so the option
for replacement is fusc welding pipe joints and then mimming the inside of the joint,
Replacing the joints may invelve cutting the old joint out which would require shifting
the pipe at each joint and adding new pipe somewhers along its length. Proper pips
bedding matenials and placemeni should also be investigated and improved at this time.
Improperly designed or installed pipe bedding materials can lead 1o pipe setrling that can
cause joint misalignment. :

Due to the nature of the fish facility in the underground section (resincted access dus to
space, and support requirements from tawers in the area), excavating the area around the
buried pipe may be impossible or price prehibitive. Picturs 1 below shows the
approximate route of the chinook and steelhead pipe through the underground section,
As can be seen in the picture, the existing infrastructure may cause access or excavation
problemns. The cost astimate for reworking the buried pipe does include pricing for
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excavation, pipe fill, hed:
for problams that may be

Picture | — Alignment of Steclhesd and Clinook Lines through the Buned Pine Area.

Fipe Alignment
The pipes will maintain thetr present lavout. Mo change is recommendsd

Hudraulics Considerations

Excavation to repair or replace buned pize joants will not appreciably alter she system

4

hydraulics.

Structural Constderarions
Mo structural changes are anti
pipe bedding material and poa:
subsurface infrasruciure

i paenual rewoark or replacement of the
TDIEOS -'i'.“.‘ lo existing sur.ace and

31142 Option B = Buried Pipe Slip Lining

A second solunen for addressing debris plugging in the buned section of pipe is to line
the intenor of the 10-inch D pip-‘:‘ with a sle=ve, Sleeve liners are available in several
materials and thickness, but ane constructed of HDPE is recommended, This product is

Poge # Al
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available with a wall tuckness as thin as 6 millimeters. The-eost estimate for this aption
includes sliplining only up to the poim where the underground pipes daylight onto the
tailrace. To slip line the remaining 4235-ft of pips out to the outfall, would increase the
cost estimate by approximately $35,100 (includes 35% contingency, 10% for enginesting
& design, and 10% for supervision and adminisrration).

Pipe dltgnment
The pipes will maintain their present layout. No change is recommended.

Hydraulics Considerationy

Use of 2 slip lining will reduce the inside diameter of the 10-inch return-to-river pipes by
9%, assurming a linang wall thickness of 6mm. This reduction in area will raise the
normal water level in the pipe. Assuming the Stes(head pipe is lined with 3 sleeve
spanning from the location where the pipe first drops underground to its outfall location,
the normal water level will increase from 5.7 inches to 5.9 inches {assuming 3 ¢fs, 2
Manning's coefficient of 0.01, and a constant slope). (See the hydraulic compuiation
spreadsheet located in Appendix A),

In_ addition 10 a decrease in flow area, the surface roughness ol the pipe will change
slightly. However because PVC and HDPE arc both considersd “'smnooth plastic”™. the
system hydraulics will not alter appreciably as a result of this

Strucitural Considerationg
Since the pipe lavout is not changed or modified, thers are no structural considerations.

3.1.2 Aboveground Pipe Options

Though most of the difficulty with clogzing occurs in the region of the buried pipes, the
patential exists for problems in the pipes that are aboveground. The facility manager
placed a camera in this section of pipe for the Steelhead return-to-river pipe during the
week of December 11, 2000 and found several sticks hangmng-up on jolnis, Thres options
1o mitigate plugging in these regions follow,

31.21  Option 1 - Jeint Replacement

The flanges that were primarily causing sticks to hang-up in the aboveground 10-inch
pipes are the standard slip joints. These joints are constructed by wrapping a stnp of
heated PVT (poly-vinyl chlonde) plastic around the ends of PVC pipes placed end to
end. When the heated strip cools is constricts on the pipes forming 2 seal. A problem
that can eceur with this type of joint is that one or both ends of the pipes can buckle.
This buckle has the potential to cach debris as it passes.

To mitigate this problem a different joint can be applied 2t all locations of slip joints and
other identified joints in the sboveground section of 10-inch pipe. The joint of preference
isa Van Stone flangs. This joint is 2 combination of a glued fimng and a plastic flange
on each pipe. When the pipes are bolted 1ogethar, a relative seamless connection is
formed. Replacing the joints will invalve cutting the old joint out which would require
shifting the pipe at each joint and adding new pipe somewhere along its length.
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Fipe Allrnment
The pip=s will maintain their presear layoet. Mochange (s recommended.

Fpdroulics Considerarions
Reguiring or replacing pipe joints in the 2bovezround E0-ioch ling will not appreciably
alier the system hydraulics.

Structural Considerations
Bzrause the size, material, and locaton of the pipes will not change; the stistural
rsquirements of the system will not be altered,

1122 Optlon 2 - Slip Lining

Another method of addressing the plugging difficulty would be to line this section of pipe
with an HDPE sleeve. This slecve would be similar to the one described in section

3.1 L2 The liner would continue from the buried section of pipe to the drop-gate from
lhe 1.5-ioot flumes leading from the main separstor.

Pipe Alignment
The prpes will maintain their present layout. Mo change is recommended.

Hyvdroulics Considerarions

Lise of a ship lining wiil reduce the inside diaumetsr of the 10-inch returmn-to-river pipes by
3%, assuming a lining wall thickness of émm. This reduction in area will raise the
normal water level in the pipe. Assuming the Chinook pipe is lined with a sléeve
spanning from the dropgate (o its outfall location, the normal water level will increase
from 3.0 inches to 5.2 inches (assuming 3 cfs, 8 Manning’s coefficient of 0.01, and a
consiant slope). (See the hydraulic computation spreadsheet located in Appendix A).

In addition to a decreass in flow area, the surface roughness of the pipe will change
slightly. However because PVC and HDPE are both considered “smooth plastic™, the
system hydraulics will not alter appreciably as a resule of this.

Structwral Considerations

Although sliplining will add slightly to the dead weight of the pipe, the additional weight
15 anticipated to not require any souctural changes. The thermal expansion of PVC and
HDPE is 3x10” 1°F and 9x107° |°F, respectively. There could be some structural
considerations due to the differences in thermal expansion rates between the two
matz=nals, If this option is selectad for further avaluation, this will be investigated during
the next phase.

3123 Option 3 - Replace with 10-inch HDPE

Because HDPE pipe can be fused welded and then have the inside bead or joint tnmmed,
it wili form a smoother joint when pipe ends are connected than PVC pipe. Therefore
replacing all the 10-inch fish retum-to-river pipes from PVC to HDPE can help with the
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debris plugging issue, The pipes would be replaced Fom s dop-gate Fom the 1.5-foot
flurne to the baginning of the buried section of pipa.

FPine Alignment
The pipes will maintain their present layout. No change is recommended.

Hydraulics Considerations

Any change in system hydraulies will result from 2 differencs in surface roughness
Because PVC and HDPE are both considered “smooth plastic”, the system hydraulics
will not alter appreciably,

Structural Consideralions

Switching from PVC pipe to HDPE pipe is not anticipated to require any structural
changes. However, fusing and trimming the pipe does require it to be built on the ground
and then hoisted into place, Due ta the nature of the fish facility (low beams, and
restnicted access due (o space], there could be unforeseen constructability problems.

3.2 Level 2 Alternatives

Ths= objective of the Level 2 Alternatives is to mitigate the debris plugging difficulties to
a further degree than was possiblz in Level 1. The main distinction between Level 2 and
Level 1 alternatives is that now the alipnments of the Steslhead and Chinook retumn-to-
nver 10-inch pipes would change. The buried section would be rerouted. The existing
buried pipe would be plugged on cither end and abandened. Two layout options have
heen identified. In tandem with 2 new lavout option, 2 pipe replacement option must also
be selected. The pipe replacement options are similar to those available in the Level 1
Abovepround Scction. The pipe sizes do not increase or decrease in Level 2,

Chotion A — Beroute Stecthead and Chinook lines

Pipe L e
i s Option B — Reroute Steclbead line only

Option | — Abaveground Joint Replacement

Pipe Treatment tion 2 ~ Slip Lining

Cption 3 - Replace with 10-inch HDPE

Option 4 = Replace with U-flume

3.2.1 Pipe Layout Options

Two options for pipe alignments have been identified. COprion A was idenrified ar the
project kick-off meeting, which occurred on October 4, 2000, and Option B was
determined through internal design team mestings.

1211 Option A = Reroute Stesihead and Chinook Lines

The route of the Steclhsad and Chinook 10-inch lines weould be altered from a location
adjacent to the JFF main head tank to a location on the support piersin the tailrace. This
new alignment would make it unnecessary to bury the pipes, thereby making the pipes
maore accessible for mamtenance.
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FPioe Alignment

The proposed pipe alignment is shown in Plate 1. Both 10-inch return-to-river pipss
woild change their present route at a location on a line parallel to the concrete retaining
wall between the IFF and the piers supperting the outfall pipes over the tailrace. This
change in plan layott would only slightly alter the slope of the Steelhead pipe. A more
vramatic change in slope would occur on the Chinook line. The change in slope of the
Chinook line would begin at the location where the same supports suspend bath
Sieslaead and Chinook pipes. At the point both lines are adjacent to the head tank they
winld be at the same approximate elevasion As they run parallel to one another along the
r=taining wall they would Y-connect into a 1 4-inch pipe similar to their present
configuration,

Fydraulics Considerations

This change in pipe layout will decrease the length of the Chinook and Steelhead lines by
approximately 50 fest each. In addition fo a length change, the slope of the Chinook line
will mcrease in the siretch between the dropgaie and the main headiank.  The effect this

change in slope will have on the hydraulics (water depth and velacity) in the pipe will be
addressed in the next phase of this study,

Srrugiural Considerations

Mew tower supports weuld be required for the pipes between the head tank and retaining
wall. At the retaining wall, cantilevered steel supports would be required to support the
14" HIDPE pipe. A suppart beam will be required as the pips curves from the retaining
wall to a location on the existing tailrace. The existing PIT Tag deteciors for each line
will also need to be relocated.

3212 Opfion B - Reroute Steelhead Line and Change Slope of Chinoak Line

The route of the Stealhead 10-inch line would be the same as identified in Option A,
However, the alignment of the Chinook line would be different. This new alignment
would alse make it unnecessary to bury the pipes, thereby making them more accessibie
for maintenance.

Pipe Alignmenr

The propesed pipe alignment is shown on Plate 1. The Stezlhead | 0-inch retum-to-river
pipe route would change to the layout identified in Option A, This alignment change
would only slightly alter the slope of the Steelhead pipe. In Option B the Chinook pipe
would muintain its present route up to a localion just before passing over the abandoned
Ice and Trash Chute. At this point it would change to a more gradual slope. The pipe
vould maintain its present plan view alignment, buat rather than entering the ground past
the lce and Trash Chute it would continus aboveground. The pipe would then make a 90-
dzgree turn and follow the Adult Fallback return-to-river pipe with 2 similar slope. The
pipe would join with the Steelhead 10-inch pipe on the bridge piers and combine into one
| 4-inch pipe, similar to the present configuration.
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Ay drauticy Considerdtins

This change in pipe alignment would decrasss the len gth of the Stealhead lin= by
aporoximately 50 feet.  The length of the Chinook line would not change appreciably,
Hiwever, an incresse in the Chinook pip= slope would occur in the region of the
retuning wall. This increase in slope would affect the hydraulics (water depth and
velocity) in the pipe.  Analyzing this afeet requires a level of effort reserved for the next
prass of the sudy,

Seruetural Conziderarions

New wower supports would be requirsd for the |0-inch steelhead pipe berween the head

tax and retaining wall, At the retaining wal!, amtilevered stes! sipports would then be
required to support this pipe. A support bean would be required 1o carry the pipe from

the reaining wall the existing tailrace, The PIT Tag detector for the steelhead line will

also nsed to be relocated. The chinook line would also requirs new tower SUppOTS as &
routes its way along its proposed aliznmen.

422 Pipe Treatment Options

The Layout of the retumn-to-river pipes is addressed in Section 3.2.1, but not any trestment
to the pipe and the joints. Four options have been identified te allow Geatment of the
pipe and its joints.

4221 Option 1= Joint Replacement

The features that are primanly caiching sticks in the aboveground 10-inch pipes are the
standard slip joints. These joints are constructed by wrapping a strip of heated PVC
(paly-winyl chloride) plastic around the ends of PVC pipes placed end to end. When the
heated strip cools is constricts on the pipes forming a seal. A problem that can eccur with
this type of joint is that one er hoth ends of the pipes can buckle. This buckle has the
potenial o catch debris as it passes.

These joints should be replaced with a “Van Stone flange:” a combination of 2 glued
fitting and a plastic flang= on =ach pipe. When the pipes are bolted together, a relative
seamless connection is formed. Replacing the joints may involve curting the old joint om
which would require shifting the pipe at each joint and the adding new pipe somewhere
along its length,

Pipe Alignment
{me of the Level 2 Pipe Layout plans, Options A or B, must be chosen in tandem with the
pipe reatment option.

Hyvdraulics Considerarions

Repaming or replacing pipe joints with Van Stone flanges in the 10-inch line will not
appreciably alter the system hvdraulics. Changing the pipe alignment however will
affeet the hydraulics, This change (s desenibed in Sections 3.2.1.1 and 3.2.1.2,
depending on the alignment used in combination with joint replacement,
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Srructural Constderations

Because the size, matenial, and location of the pipes will not change, the structural
requiremnents of the systemn will not be altered.

3222 Option 2 - Slip Lining

This option is the installation of an HDPE sleeve inside of the existing PVC as described
earlier.

Pipe Aligriment
One of the Level 2 Pipe Layout plans, Options A or B, must be chosen in tandem with the
Crption,

Hydraulics Considerations

Use of a slip lining will reduce the inside diameter of the 10-inch retumn-to-dver pipes by
9%, assuming a lining wall thickness of 6mm, This reduction in area will raise the
normal water level in the pipe. Assuming the Chinook pipe is lined with a sleeve
spanning from the dropgate to its outfall location, the normal water level will increase
from 5.0 inches to 5.2 inches (assuming 3 cfs, a Manning's coefficient of 0.01, and a
constant slope). (See the hydraulic computation spraadsheet locatad in Appendix A.)

In addition 1o a decrease i flow area, the surface roughness of the pipe will change
slightly. However because PVC and HDPE are both considered “smooth plastic”, the
system hydraulics will not alter appreciably a8 a result of this.

Changing the pipe alignment will alse affect the local hydraulics.  This ehange is
described in Sections 3.2.1.1 and 3.2.1.2, depending on the alignment used in
combination with slip lining,

Srructural Considerations

Although sliplining will add slightly to the dead weight of the pipe, the additional weight
is anticipated ta not require any structural changes. The thermal expansion of PVC and
HDPE is 3x10° 1/°F and 9x10” 1°F, respectively. There could be some structural
considerations due to the differences in thermal expansion rates between the two
materials. If this option were selected for further eveluation, it would be investigated
duning the next phase of the study..

3223 Option 3 - Replace with 10-inch HOPE

As HDPE pipe is installed in an applicaton, it is usuaily fused welded which makes a
smooth and rounded joint internal and external to the pipe. This internal weld or bead
can also be mimmed to make a smooth weld where the pipe ends are connected.
Therefore, replacing all the 10-inch fsh rerum-ta-river pipes from PVC to HDPE can
help with the debns plugging issue. The pipes would be replaced from the drop-gate
from the 1.5-foot flume to the beginning of the buried section of pipe.
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Fipe Aligament
One of the Leve| 2 Pipe Lavout plans, Options A or B, must be chosen in tandem with the

Ohptian.

Hydraulicy Considerations

Any change in systém hydraulics will result from a differencs in surface roughness.
Because PVC and HDPE are both considered “smooth plastic”, the system hvdraulics
will not alter appreciably.

Struetural Considerations

Switching from PVC pipe to HDPE pipe is not anticipated to not reguire any strucrurz
changes. However, fusing and timming the pipe does require it to ba built on the ground
and then hoisted into place. Due to the nature of the fish facility {low beams, and
restricted aceess due 1o space), thers could be unforeseen construct ability problems.

3224 Option 4 - Replace with U-Flums

A fourth pipe treatment option would be 1o replace the pipes with a 10-inch U-flume.
The Hume has advantages over pipe with respect to access and ease of debris removal,
The joints would need o be treated with equal care however because any debris that did
plug the flume would csuse the water and fish to spill out of the flume and onto the
ground.

The flume would start at each drop gate and proceed along the existing alignment in the
fish facility. The flume would also replace the pipe that is being proposed in section
3.2.1.

Pipe dligriment
Une of the Level 2 Pipe Layout plans, Options A or B, must be chosen in tandem with the
flume aption.

Hydrawlics Corstderations

A concern in using a U-flume to replace the return-to-river pipes is the depth of flow in
the flume. The flow depth will be greatest in the region of flattest slope. A hydraulic
analysis of the cireular pipe carrying flow from the wye connsetion of the Chinaok and
Steclhead lines on the bridge piers and continuing to the outfall location yields 2 normal
depth in the 14-inch [D pipe of 7.8 inches (assuming 3 cfs, a Manning's coefficient of
0.01, and a constant slope of 0.02). (See the hydraulic computation spreadshest located
in Appendix A.) This depth is just over one-half of the pipe digmeter. To determine the
corresponding depth in a U-flume, the geomatry of the flume must first be ascertained.
But based on the above analysis, the flume would not overtop if its side walls axtended at
least one diameter abave a 14-mch [D flume invert.

Structural Considerations

Where the {lume is proposed to replace existing pipe within the fish facility no additional
structural supports are anticipated. However, the hardware required to attach the flumes

to the existing supports is expected to change. New tower supports would be required as
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the flums pregresses it way to the hoad tank and out to the retaining wall, At the
reraining wall, eanrileversd steel supports would be requiced. A support beam wall be
required o carry the flwne from the cetaining wall to & location on the existing tailrace
Al this point the fliune would tansition to the existing | 4-inch pipe, New PIT Tag
detectors woald also be required for this option. Depénding on the option selected, new
tower supports would alse be reguired for the Chinook s if it follows the-current
aligmment.

3.0 Lewvel 3 Aliernatives

The motivating factor behind assessing a third level of zliernztives is o bring the IFF into
compliance with the NMFS primary bypass criteria In addition, the larger pips with the
larger flow required would be less prone to plugging by debrs than the sxistng 10-inch
FIpe.

Presenily the only way to count the PIT-1agged fish entering the facility is (o have them
pass through the entire operation and be abserved by a PIT-tag detector on one of the 10-
inch pipes. Because NMFS criteria states that a pipe used as a pnmary bypass should be
24-inches in diameter, the Level 3 altematives are designed to bring the JFF into
compliance with this standard. Tt should be noted however that plans are currently
underway to install a PIT-tag detecior on the 36-inch sieel pipe wansporting fish to the
Facility from the powerhouse unit gatewslls, If & 36-inch detector 15 installed and
Finctions reliably, then the 10-inch retum-to-nver pipes will no loager be considered a
primary bypass and they will not nesd to be inereased ta 24-inch pipe o mest NMFS
criteria.

. Option A - Beroute Steclhead and Chineck lines
Eipshapmat [ Option B — Reroulc Ste=lhead line only

Pips Reptisatgea Otion | — Replace with 24-inch HDPE 1o Diropeate

Option 2 - Replace with 24-inch HDPE 1o Separator

3.21 Pipe Layout Options

The same two options for pipe alignments identifi=d as Options A and B in Level 2 are
the ahgnments proposed for this third level of modi fication.

1313  Option A - Rerouts and Replace Steslhead and Chincok Lines with 24-inch HOPE

The route of the Steslhead and Chuneok 10-inch lines from a location adjacent to the JFF
main head tank o their Y-connection on the suppart piers in the tailrace would be altered.
The size would be changed from 10-inch to 24-inch HDPE pipe. This new alignment
would make it wnnecessary to bury the pipes thereby making the pipes more accessible
for maintenance.
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FPipe Alfgnmant

The proposed pipe alignment is shown in Plate 1. Roth rensm-to-pvs: pives would
change their present route at 4 location on a line parallel to the concrets reraining wall
between the JFF and the picrs supporting the outfall pipes over the tailracs, This change
in plan layout would only slightly alter the slops of the Steelhead pipe, A mors dramaric
change in slope woilld occur on the Chinook line. The change in sloge o7 ths Chinogk
line would begin at the locatian whers the same supparts suspend both Steethead and
Chinook pipes. At the point both lines are adjacent to the head tank they would be at the
same approximate elevation. As the 24-inch pipes run paraliel to one another along the
retaining wall they would Y-connzet into 2 34-fnch pipe that would consizue to an outfall
location that is similar to their present configuration.

Hydraulics Considerarions

This change in pipe layout will decrease the length of the Chinook and Stesthead lines by
approximatzly 50 feet each. In addition to a l=ngth change, the slope of the Chinook line
will increase in the stretch between the dropgate and the main headtank. The effect this
change in slope will have on the hydraufics (water depth and velocity) in the pipe would
be addressed in the next phase of the study.

Structural Constderations

New tower supports would be reguired for the 24-inch pipes betwesn the head tank and
retayung well. At the retaining wall cantilevered stesl supports would then he requirad ta
suppoit this pipe. A support beam would be required 2 the pipe curves from the
retaining wall 1o a location on the existing tailrace. This new beam would also FEqUITE &
new pier support in the river. The existing beamn that carries the load on the tailrace for
the 14-inch pipe out to the outfzll would nesd ta be removed and replaced with 2 larger
beam.

3312  Opfion B - Reroute Steslhead Line and Replace Steathead and Chincok Lines with 2&inch
HCPE

The route of the Steelhead 2d-inch line would be the same as identified in Orption A.

However, the alignment of the Chinook line would be different, This new alignment

would make it unnecessary to bury the pipes thereby making them accessible for

maintenance.

Pipe Alignment

The proposed pipe alignment iz shown in Plate 1. The Steelhead 10-ineh retum-to-river
pipe would be upsized to 24-inch and would change to the layout identifi=d in Option 4
This alignment change would only slightly aiter the slope of the Steelhead pipe. In
Option B the Chineok pipe will be upsized to 24-inch pipe and would maintain its present
route up 10 2 location just before passing over the abandoned Ice and Trash Chute. At
this point it will change to a more gradual slope. The pipe would maintain its present
plan view alignment, but rather than entering the ground past the lee and Trash Chute it
wauld continue aboveground. The pipe would then turm and follow the Adul: Fallback
return-to-river pipe with a similar slope. The pipe would join with the Steelhead 24-inch
pipe on the bridge piers and be combine into one 34-inch pipe.
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January 2001 Crradt 30% Destgn Documeniation Report

120



DRAFT

CACWAE-IET-X Task Qrder No. 10

Hydraulies Consigerglions

i his change in pipe alignment would decrease the length of the Steelhead line by
spproximarely 50 feet, The length of the Chinook ling would not change appreciably.
However, an inerease {0 the Chinook pipe slope would occur in the region of the
retaining wall, This increase in slope would affect the hydraulics (water depth and
velacity) in the pipe.  This will be.addressed in the 90% report.

Structural Caniidesations

New tower supparts would be requirsd for the 24-1nch stzelhead pipe betwesn the head
tznk and retatning wall. At the retaining wall cantilevered steel supports would then be
cequired o support this pipe. A support beam would be sequired to carry the pipe from
the retgining wall 1o the existing tailmsce. The existing beam that carries the load on the
tailrace for the '4-inch pipe out to the outfall would need to be removed and replaced
with a larger beam 1o accommodate the larger pipe. The chinook line would alse require
new tower Supports as it makes its way along its proposed alignment,

3.3.2 Pipe Replacement Qptions

Because the intent of this level of modification includes making the retum-to-river pipes
compliant with NMFS crteria for primary bypass in conjunction with climinating the
debris-plugging problem, each of the twao options invelves replacing the existing [0-inch
pipe with 24-inch pipe.

3321  Option 1 - Raplace with 24-inch HOPE to Dropgata

This option wvelves replacing both the Steelhead and Chinook 10-inch retum-to-river
pipes with 24-inch diameter pipe. The starting point for replacement would be at the
location of the drop-gate from the 1.5-foot flumes. The pipes would remain 24-inches in
diameter unt(] they combined to form one pipe bafors extending into the tailrce on the
sitpport piers. The pipes would likely combine into ane 32-inch pipe.

Pipe Alignment
Cme of the Lave! 2 Pipe Layout plans, Options A or B, must be chosen in tandem with the
Crprion,

Hydraulics Considerations

A major hydraulic implicatdon of the 2d-inch pipe is the amount of supplementary flow
required to maintain a minimuem depth of 9 inches in the pipe as required by NMFS.
Assuming the current operation of approximately 3-cf5, calculations show the normal
water depth in a 24-inch pipe to be 3.6 inches. Approximately 19 cfs is required to
achieve 2 norms! depth of 9.1 inches (normal velocity is 17.3 fps). (See the hydraulic
computation spreadshset located in Appendix A.) This additional flow would need to be
added in the vicinity of the dropgate. Cost of supplementary flow has not heen included
in the cost estimate. Substantial further hydraulic analysis will be necessary if this aption
is chosen to confirm compliance with NMFS cniteria,

_*"ug: 15 - MONARY LOCK AND DAM Juv=nile Fish Faciliny
Iapuary 2001 [¥rafr 30% Design Documenzation Repor

121



DRAFT

A AE-00-D-500t

Task Order Mo, 10

Sirverural Consideratians

When campletely full of water, 2 24-inch pipeweighs § times as much as a 10-inch pipe
that is full of water {220 Ibs/lt vs. 39 [bs/R). This will probably require a complste
replacement of all pipe towers, hangers, and supports to ascommodate the 24-inch pipe.
A new 24-mch PIT Tag detector for cach line will need to be instalisd. Last, itis
uncertain if the 24-inch pipe and new 24-inch PIT Tag dstectars can fit into or be
testricied to the space requirements of the cument fish faciliny.

3.3.22 Option 2 - Reclace with 24inch HDPE to Separator

Cpticn 2 is similar in scope to Option 1, but rather than beginning the 24-inch pipe at the
Crop-gate fom the 15-fot flume, the beginning point would be at the main separatar,
This would invelve changing all piping downstream of the szparatar to 24-inches in
diameier. The purpose for this option versus Option | is to bring the facility into
comiplianes with primary bypass eritera for the entire reach of rranspert flume and pipe,
which means utilizing a pipe diameter of 24-inches.

Pipe Alignmens
One of the Level 3 Pipe Layout plans, Options A or B must be chosen in tandem with this
option,

Hyarouiics Cansiderationg

A major hydraulic implication of the 24-inch pipe i5 the amount of supplementary fow
reguired 1o maintain a minimum depth of 9 inches in the pipe as required by NMF5,
Assuming the current operation of approximately 3-cfs, calculations show the normal
water depth in a 24-inch pipe to be 3.6 inches. Approximately 19 fs is required to
achieve a normal depth of 9.1 inches (nommal velocity is 17.3 fps). (See the hydraulic
computation spreadsheet located in Appendix A.) This additional flow would need ta be
added in the vicinity of the dropgate.  Cost of supplementary flow has not been included
in the cost estimate. Substantial further hydraulic analysis will be necessary if this option
15 chosen to confimm compliance with NMFES criteria.

Structural Considerationr

When completely full of water a 24-inch pipe weighs § times as much as a 10-inch pipe
thatis full of water (220 Iba/ft vs. 39 Iba/ft). This will probably reguire a complete
replacement of all pipe towers, hangers, and supports to accommodate the 24-inch pipe.
New 24-inch PIT Tag detectors for cach line will need to be installed. In sddition, the
FIT Tag detectors that are on the existing flume that control the dropgate into the current
10-inch pipe will need to be replaced with models that ars sized for 24-inch pipe. This
also raises the issue of designing and installing a drop or retational gate for 3 24-inch
pipe. The structural and dynamis requirements for this larger gate have not besn
analyzed for this report, Last, it is uncertain if the 24-inch pipe and new 24-inch PIT Tag
detectors can fit into-ar be restricted to the space requirements of the current fish facility.
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Section4 Alternative Evaluation

4.1 Criteria Evaluation

Table 1 takes all of the altsmatives that were discussed in Section 3 and presents them in
an evaluation mamx. Each of the evaluation categories i= discussed in the bulleted itams
that follow, Fach aliernative in the matrix is rated “Good”, “Fair”, and “Poor.” The basis
for the evaluation is included in the following descriptions.

s Access To Remove Debris

Thas rating focuses on case of removing debris thar may become caught in various
locations in the fsh bypass facility. Underground pipe would be raed “Poor” due to
a lack of access, while flumes, which can be sasily cleaned, would have a “Good®
rating.

+ Low Potential For Funure Plugging

As the category implies, the various alternatives are rated for their potential to plug in
the future. Sliplirung would have a “Geod” potential since it eliminates the surface
effect of 2 pipe joint. Reoofited joints would be rated “Fair™ since the patential for
flaws in the joint will still exist.

o Cost

This column is not rated. Instead, the dollar amount per level or altemative has hesn
placed in this column. (A detailed cost estimate for each level or aliemative is
included 1o Appendix B

s Operaticn And Maintenance Complications

Ease of maintenance is evaluated in this column. Altemnatives with 10-inch pipe
would be rated “Good™, while alternatives with 24-inch pipe would be rated “Fair”,
due to higher flow raquirements and the need to supplement flow

s Compliance With FIT-Tag Technalogy

Thas eritena evaluates how current PIT-Tag technology will fit into each of the levels
or alternatives. Levels with 10-inch pipe would be rated “Good” since this is proven
PIT Tag technology, Levels with 24-inch would be rated “Fair" due to the pipes
larger size and the lack of experience dealing wath PIT-Tag derectors aver 10 inches
in S1Ze.

= Compatibility With 36-Inch PIT-Tag Installation

This category rates how each level or altemative will function with the proposed 36-
inch PIT Tag detector in the main fish transportation line, Lavelz 1 and 2 were all
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raied “Good”, This is due to the fact that the 36-inch line will become the main PIT

Tag detection line for the facility. This will relegate the smaller lines to a secondary
fiznction,

A 24-inch line is required under NMFS guidelines for primary bypass. If the 36-inch

line becomes the primary bypass line for the fish facility, then a 24-inch line is not
required. Therefore, the 24-inch lins was rated “Poor.”

» Compliznce with NMFS criteria for primary bypass pipe diameter

The NMFS criteria fur primary fish release routes, presented in Section 2, includes a
minimum pipe diameter of 24-inches. If the proposed system retum-to-dver pipes
meet this requiremnent, then they are awarded a "Good” rating. Utherwise they are
relegated o 2 “Poor”™.

» Compliance with WMFS critenia for secondary bypass pipe diameter

According to NMFS criterda, if the flows through the fish retum-to-river pipe are less
than 25 cfs, then it is classified as a secondary bypass. Secondary bypass pipes must
be at least 10 inches in diameter. A “Good" rating was given to pipes meeting this
standard. Smaller pipes were given a rating of “Poor.”

= Lack of need for sopplementary water

The necessity of supplementary water to maintain a depth of flow to satisfy the
NMFS standards is evaluated in this category. A “Good" rating was given if the
system can operate with current fiows, A “Poor”™ rating was given if supplementary
flow would be needed to maintain a minimurn depth of flaow in the pipes.
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Appendix B

Detailed Cost Estimates.
Level 1 Al; Buried Pipe Joint Replacement; Aboveground Joint Replacement
Level 1 BY; Slip Lining; Aboveground Joint Replacement
Level 1 A2: Burisd Pipe Joint Replacemens; Ship Lining
Lewel 1 B2; Slip Lining; Slip Lining
Level 1 A3; Buried Pipe Jomt Replacement; Replace with 10-inch HDPE
Level | B3; Ship Lining: Replace with 10-inch HDPE
Leve] 2 AT; Reroute Steelhead and Chisisok lines; Joint Replacement
Level 2 Bl; Reroute Steelhead line only, Joint Replacement
Level 2 A2; Reroute Steelhead and Chinook lines; Slip Lining
Level 2 B, Reroute Steelhead Jine only; Slip Lining
Level 2 A3; Reroute Steelhead and Chinook lines; Replace with 10-inch HDPE
Level 2 B3; Reroute Steelhead line only, Replace with 10-inch HDPE
Level 2 Ad; Retoute Steelhead and Chinook lines; Replace with U-flume
Level 2 B4; Reroute Steelhead line only; Replace with U-flume
Level 3 Al; Reroute Steelhead and Chinook lines: Replace with 24-inch HDPE to Dropgate
Level 2 BI; Reroute Steelhead line only; Replace with 24-inch HDPE to Dropgate
Level 3 AZ; Reroute Steelhead and Chinook lines; Replace with 24-inch HDPE to Separator
Level 3 B; Reroute Steelhead line only; Replace with 24-inch HDPE 10 Separator
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1 A" HOPE Popn Ceenaclion Z EA 335 F400 HOR; RE Mias, Fuseid Suist S weld
2 10" HOPE Pipe Connociios 1 Ea aen 35 HOR; RS Meane: Puved Joint § wisid
15 HOFE Plye Instnlabon (Flah Faciitg) 1 Ea 51,855 F1555 MR RS Means, HOR, 100% of 1ha cosl ol ree pips
= | Ratinfia Ppo with Flanged Joints L 700 FA3ATD HOR; Gulos Sseachi ing.
El Tvulfypasslne 3290 LF 2L RS MDA RS Mean; Based on 500 L of ppe oo nspaciod (MO0 Ll 180
Sub-Toldl Costs 398,075
Coniingurcy @ 35% 537 000
Hub-Tedal Coats ¢ Conbogenoy  $1056.401
Engnesnng & Desipn @10% 310,540
Supardsion & Adminbbadon @10% . 10540
Towl Coxt  Sr20402
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Constrution Cost Extimaie
Project: Mohary Dam Debis Flugging

Spes. Distaion il tum
3 e e

DRAFT

Leval | A2

Uil Uit Cial Tl Cogt Soivea

i Huhimt Fige wilh Fused =iy i EX L1 $5 000 HOR; Gelen Services Ing

i@ Fused Joinl Trimring 8 EA 1350 $2000 MOR; Galcn Sevices bnc

F) Ranoe @l ol Exsbisg Pine 3 LF 3 £1a0 HOR RS Meam; Peroeniage of ool ul i ppe i Cosl Basess o 4001 Lengin

i B*HDP'H Poe 38 iF 812 SAB0 HOR, RA eany; Assunes AEFT Langihe (W Gast BIG0], Fused Wty

2 I HDPE Pine m LF 518 S500 HOR; M5 Wmnne; Assumes A0-FT Laegihs (Win Cost S5801. Fussd wWolds

] & HOFE Pipn Coneariion i EA 48 Bebl HOFL 85 Meaee: Fuzad Joan ) Weld

F ] W HOPE Pipe Comaction 1 EA $125 3315 WO, 25 Means: Fusad Join / Weld

] HOFE Mo mstalia inn (Fizh Faciiy) 1 EA  $1855  §1885 #OF; RS Moans, HOEE 1009 of e oostof few pios

F Shpining 107 P LE 20 SPTAMN HOR; Gelon Services inc Assumes J00-FT Langh (Mis Crsl 524,000

i Bherifig 2650 5F B R2nes MDiE RE Maans

rl Etiwidhinn mn ey 8 1600 HDR; RS Mewrs: Stord an Gl

¥ Buackiil A0 CY B30 50,400 HOR; RS Miars: Inckd s Campachon i 13 Cils

z Trarich Budding A oy 30 F95) HOA; FES Admane: Includes Linar, Ciunlved Fock, 8 Compa oo

2 T ol Byrass Line e LF 25 EAI2S WOR; RS Means: Based on S00 LF ol pige 15 be pasecind (din Cost §1,250)
Sue-Total Costs  S130HBD

Conlingency {) 15%

48081

Sis-Toml Craly + Contingency  ST88A11
Engirsandng & Duskgn 0% 12,080
Supsrvison 4 Adninkialion 0% 118,881

Tolal Coml §220.57]
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DRAFT

Goratnaction Cear Exiimate Lewed 1 @2
Frofagt: Mchary Dam Detiis Puggig

Spec Divilan liee Dumnity Uni Uk Coml Toinl Gosd Bouses
F Witz alion 1 ER BGEG0 35000 AOR
? Slipining 1M Pipe 110 LP BB BEE200 MDF; Guve Sewices ing Assesse 100 FT Lieny i fAlin Cred §74 (04
2 Ammal ol Exsing Fips B LF 3 E140 HOR: S Means; Parcuntagn ol cosl of now pios [Min Cos! Baspd oo 4 (1 F: Lanes
? 8° HDRE Mpe 3 $1z 4400 HOR: FES Meina: Assummies L0FT Leoathe [Min Cott S8} Funsd Wikse
2 107 HOP'E Plgs M LF 115 B5RG HIHE S Moo Asaurmes 4001 |Lengihg (Wn Soot 0], Fused Wikt
z 3 MIPE Pige Cunnacion 2 EA f2ds 30 NN RS Muien, Fomsa Jini ) Wikl
7 10° HEOPE Pips Connecbon 1 Ea X5 §125 MEA, RS Masrs, Fusdd i Wek
15 MOFE Fipi irssata lign (Frsh Facdity] 1 EA 31833 B85S HOR; RS Meaos, HIR; 100% of B e of new Pl
Hestrofil Figer wih Flangnd Joints z EA 700 89,400 HUR; Gelis Sandces Inc.
] T ol Bigues Line 3300 LF I BH.220 DR RE Mesns; Based on 500 LF of gt be inspocied (Mo Cast $1250)

k- Tofal Cosea $113.678

Combngency s 5% 078

fuh-Tole® Cosis + Cordingency  8153,467
Engrniniing & Design @10 §15,240
Suparvision & Adinisistmtion @10%  §15.340

Tolsl Cont $184, 154
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DRAFT

Conaifuciian Cosk Catimats
Prajecn Kelirg Dam Dabris Plogging

Epec Dhvisin im Unk  UniCoat Telal Cosl Sourca
z VabhkzalGn [ LT N T

z fezlinhl Pipe wih Fused Joiniy 8 En L =]
2 Fusied Joml Tramiming 2 EA 1350
2 Ruroval of Exitng Fipe ¥ LF N
Fl I HGFE Pip B L Bz
) Air HOPE Pipr e LF 515
] " MOFE Pipe Gone ction 2 EA E4E
-l I HOPE Fipe Comadion 1 Ea e}
15 HEPE Pipe Instiladon (Fisn Faciity) 1 EA N15.EX)
z Rirofil Pips wilh Flarged toisis Z EA L]
F Fused Jokil Timmeng Eh 30
2 Steainyg w0 8F 1381
L Excausison 20 CY 1]
2 kil 0 Y pxrd
2 Timnch Bedding o Cy 0
2 T% ol Dypass L TR LF 25
Sl Tolsl Conls

Comirgensy [ 15%

Sty Tolal Cosin + Contiganey

Engingaring & Doskm 0%

Buga rvizion & Adminsiraton 8 0%
T all Cogt

5000 HOFC 0 e S ine:
3000 HOA; Dot Seivices Ing
§ 140 HOR, RS Muens; Percaniage ol 2ol ol sem pigs (Win Cost Based oo 40-F1 | enghh)
BAE0 FOR; S dena: Assimes 40-FT Leaghs (Min Cosi B60), Fused Wsiy
514,358 ROR: AS Mesna Asswres 40-F T Lenghs [Min Cosi S565), Fuses wWeis
450 HOR: AS Means, Fusesd doed { Weakd
$335 HOR: RE Miaiis; Fioed Jind 1 Weli
S15630 DAL A kaan, HEF; 100% of b o5t of new ppe
$1,400 HOR, oo Sarvces inc:
5 HOR; Gelos Taivdan Inc

42700 HOR; AS Mok

flord on e
BLADD HOR. RS Maans; sdydes Compacion o 13° Loy
3260 HOR, RS Magns; indudes Linar; Crudsn il A Comcacion

B8NTE HOA, 108 Moo Based on S50 LI of plob i be g 1 Som §150h
fa1,180
$30.5m
5117608
siLmer
13, TE7

Fid1,100
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DRAFT

Consiruetion Cost Eslimals Lewsl | 81
Proofuct: Mehary Dam Detos Plagging
Spwc: Diviscn fNem Chaaniy Unil Lni Cost Tals Cosi Soocs
F Wablealias I EA SG00  J5000 HOR
2 Skplning 107 Pl [T SB0 853000 HDR. Cales Servicns Ing Axsumes 3H0-FT Lengih (Min Coss 3245003
] Hemoval of Exiiing Pigs 1000 LF $4 0 §2,500 HOR: RS Rnans; Percedtages of conl of raw pis (80 Goal Dased on 405 Ly}
2 & HDPE Pipa 5 LF t 153 BB HOA; RE Masns, Assumes 40-FT Lemgihn (Min Goss 5450}, Fusil Wskds
1 107 HOPE P gul LF $15 $14,355 HOR, RS Mnsrw: Assumes A0-FT Legihs (Wis Cast $583), Fused 'Welds
i B” HDPE Fips Connection TEM Fes 8400 HOW, RS Meirs: Fased Joind { Weld
2 10" HOFE Pips Connacsion 1 EA L] $125 HOR; RS Means; Fusesd Joid § iale
15 HOPE Pips instabaiion (Fad Facslyy T OEA BR800 §15,530 HDR: A5 Means, HOR; 100% of the coslof nies pigs
d Finlruli Pigs sits Flangad Joinls 2 EA o0 FTAQ) MDNE Gelon Bervican ne
2 Fsed Joinl Triemming 12 EA 8350 $00.700 HOA Galen Sardces inc
-] Tvof Bypass Line 3385 LF #5312 HOR; RS Means Basod on SO0 LF of pipa 1o bo Tnsgecied flin Gost §1,250]
SuteTolal Cosls 3110172
Contirganey & 5%  §30.360
Sub-Talsl Ceals ¢ Contingancy  3E4R73
Esgjirwaring & Deaign @idse.  $14,873
Suepardslon & Adminkbabon JQ10% 14803
Tot! Gost BATRATH
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DRAFT

Canstretion Casl Extimate
Projest: Mchan Dam Detels Phigging

Bewe Dhviiicn lerm Quntily Link Und Coat Tutsl Gost Source
2 TR E b i [ ] 15 Gt vl

2 10°HEPE Pipe 305 LF $14
] 147 HI | Pips LB L 12
? Remowa? of Ewsling Fips L1 EG
[ " HOPE Pips a5 LF §i2
2 " HOPE Pipe Connecion Z EA Fza5
2 W HIPE Pipe Conneoiion 1 En | ]
2 14" HOPE Pipe Conaita 2 EA 5525
] Rikol Fige wilh Flangs! Jodils &0 En b ]
2 Fused Jaind Trasing 1R En 3350
15 HOFE Pipa inalaation {Fian Facy) 1 B JBESH
15 HOPE Pipw lisbabaiion [Crem Wal| 1 @A §R.080
2 Fajccsbon of Pl Tay Detacios 2 ER Bima
| TV of Bypass Line & LF F
5 Pogar Claimigi (V0K 10k s i Dol 14 FA 5250
] Cantlevar Supperts 1523 |8 L+
-] Citsorat Bamm eom Wal & Pier Bram 550 1A =3
& Pipe Suppon Axsambly M EX LA
] SupporiDean HDSD LB L]
] Pipa Suppor Tosers 4000 LB |
L] D@ Fourdabon Hode i3 E& §100
5 Poundalicn Congrals BE CY AL
5 Flips Manger Assembfes i3 EA 250
1 il v Dol i Pisme Tank Congrels B EM L]
-1 Aadpret Hangam an K Tyoe Towars 12 EA 450
E] Wncaiinneins Canneclong 1150 LB 52
¥ Dol e Dol Ik ' all 1 EA 280
Bub-Total Comli

Conlngency & B%

Sub-Tolal Cosis + Condingency

Engireerng 4 Desipn @10%

Supersbion & Adminksiwion §10%

Tierat Col

Lewwi 2 A1

35,500 MOR; AS Megra; Asnenes £0FT Langie (Min Cost §500), Fused Wekis
32570 FIDE; RS Means; Assums 40-FT Lengihs (M Cos1 BBB3). Fusod Weki
F2.9T0 FIDR; RS Meaes Perceniage of cosl of new ipe {Wen Cosl Based oo 40-F Lenghi)
3460 HOR, AS Moard, Asiimas $0-F1 Longilis (M Cos) 3865 Fosed Wokls
E4D0 HDR; RS Mo Fuied Aol § e
£325 HOR, AS Mk, Fuiied Joiol 1wl
51050 HINE RS Masnas Fusisd Joinl § e
B34 W) AN Gaalehy Serwicis R
38 Bu0 HOM; Galon Serslee ic
4,05 HOE; RS RMEang, WU S0 o Mie domi ol Rew rps
33,000 1ENY; RE Wsany, MINT; 2000 of e oosl ol new pipe
SO0 1A
55,59 MOR; RS Mean; Based on 500 LF of pipe o e rapened (Wi Cosi §1,350].

41,500 HOR
$2,120 HOR
£1,100 MOR
$7.700 MOR
$2.100 HOR
$2p.000 HOR
41300 HDR
22520 HDR
$3.250 HOR
E300 HOR
EEDO HOR
83708 HOR
81150 HOW

L RLENIF ]
L=
100,837
15,444
Fid,244

123,195
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Cansirucdion Cost Exlimals
Fuafect: Mehtiry Com Debris Plugging

DRAFT

L 3 B

Epoc Divigkn Mem Quardly Unil Uil Gosi Towal Cosl o
F] — Motrabe 1 EA IB000  §5.000 HOH
] 10" HOPE Pigss e LF ¥15  BS070 HOR; A8 Musos: Assumes A0-FT Lang i {bin Gosi B5A0), Fuses Walds
| Hamoval of Exiating Pigs im IF 30 §1.320 HOR; RS Musns: Priceniage of cosl ol nie pios (M Cost Basad oo 40-F1 Lesgh)
x B HOFE Pipm = LF LB F) $AG0 HOR; A Mosne; Axsimes 805 T Largthe (Min Coi §253, Fused Welds
2 " HOPE Pips Cansmcdion 2 ER preb] §400 HDR; A% Muans; Fuses Joil | Wil
3 157 HOPE P Coromstion 2 EA L irE] EG50 HOA RS Means; Fused foil F ol
2 14" HOPE Fipa Cosneclion 1 EA 3s B5I5 MDA, RE Maang; Fuged ol /Wl
2 Hetmlt Pipe wih Flarged Joints BS EA S100. %39 500 HOAT Cales Samvicas Ine.
2 [Frmed Juinl Trimming e EA S 54,000 HDR; Gaks Sarveas (ne.
2] Hixg Inslaion [Flah Facibhy) 1 E&  3MBES 52,835 HOR; ES dows HDA; 1004 & the cosd ol rew pice
1% HOPE Fge neslabin lion (Do Wales) 1 EA 386N 56630 HOR S Weans, HDE; 200% &l B cost ol pere ples,
E BRabocation af Fil Tagp Demci 1 EA 53,000 $5000 HOR
F TVol Bpuss Ling 2000 LF &3 H.!!-DHEIKREM“M;EHMm!ﬂﬂLdehbumuum{hum:l,J-su;
3 Pipa Clamp {75 D o plos o) 28 Ea 5200 §4 ROD HOA
8 Catdiuvur 8a) LB £ ¥ 540 HDR
i hond Beom bos Wall ko ' Deam 550 LB 2 1900 HDR a
] gl Suppon Assembly o Fa 00 17,800 HOO
] Suppirl Beams B525 LR 2 17,000 MOR
L] Fipm Bemiport Tywers.  BOSO LD 12 517800 HDN
¥ Lol Fousaln 3om Hole M OEA $I00 52,100 OA
§ Fipi Hargm Assemniiizs 3 EA gm0 240 ROR
a i and Dol Sk Himad Tarks Conorele 3 EA i50 150 MR
5 Wicirn o Goredions 130 18 82 fedon nnR
3 Cail gl Droesi] ki Wal 11 EA 0 $2790 MDA
& Ftainieg Weal Buppod. 1000 LB 12 000 voa
§ Aulpst Fige Smoon Assctlslya 1 EA 1153 450 M0A
] Aojus| Hangars an K- Tppe Tostia 1 EA 350 4150 HDR
3 Conorstn &5 Cr HED RWs nDR
Saibe Total Coin. $147 700
Contirgency @ 35%  J4p677
Sub-Teinl Cosis + Co sinTey
Emimeing & Desinn f010%  §12.217
Siipivison & Adminiskaton 0% §19.277
Tolsl Coad $234,320
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DRAFT

Construcilon Cost Esxtiman
Projmel- Mohisy Uam Detis Plogging

Spen, Division Bem Ouasdly Lnl Link Cors)
F] Teclrkrabnm T EA 55
2 Eipiaing 10° Pips &n P 0
2 10" HIXE Fips s OLP §13
2 14" HDPE Fipa 135 LF 527
7 Tamrown! of Exiring Pige WS LF 1]
i B 1P Figa a5 LF i
S 3 HIA'E Pipss Corraption 2 EA 12e8
4 10° HOPE Pighy Conmacinn 1 EA Saz4
3 18" HOPE Piga Comnpgian E EA L
] Fuusal Jsint Trimming 1% EA s
(L] HDPE Pipa instaialion (Fish Faciig) i EA 05 BEd
t5 D Pipes inatrlation (O W st 1 EA  §5.060
2 Flalocaion of P Tag Debech 3 ER $3.000
? TV of Bypass L L L8
5 Pigo Clamg (300 be pe plua toka) 4 Ea 55
5 Canflswe Sipponts i6E5 18 L T
| Chued Bearm from Wall lo Pisr Beam 550 LB w
3 Fign Sugperd Axssmibily 24 EA 53
Ll Bugpror] Bsam 10652 LB 52
] Figh Susport Towars. 14000 LB 52
a Diill Fourdaton Hale 13 EA Fia
5 Foursfaion Conciale a8 cr £450
5 Fipa Hangar Asamivblne 11 Ea 550
a vt andd Dhywesl buin Haad Tamk Consisk 0 Ea 850
5 Aufiral Plargesy o W Teres Towsta 1 EA 550
L] Whscal s Dodin cloi LET T ] Tz
a el st o] 117k Wall 11 Em s
Su-Tolsl Cenla

Gontergncy i 35%

Sub-Total Costa + Conlngassy
Fngneesing & Dosign @104
Supmteisnn & Adminaralion §10%

Tolal Coeal

[(FTT- )

Tl Cosl Smirca

BBAG0 HOA: Gl Sinrwioes o Assumes 300:FT Laagi [Min Coul 5240001
§0,503 HOA; RS Maans; Aesemes AD-FT Lengihs Wi Cada $530), Fused Welkdy
F2.970 HOA; B8 Maans; fosemem 40T Longhiv {67 Cosa 35800 Fused Wil
$2570 HOA, B Wiana; Parcmatagn of musl of new pips {60 Cest Based n 40-81 Langing
00 HDR; W3S Meanms; Assormed $057 Leegite fein Cost J9600, Fusos Wains
SAH0 MOR; AS Mear Fused Joinl J e
3379 HORE: A% Maoss, Fused Join] J Weld

$1.050 HINE: RS Maans, Fused Jonl/ Waid

18,850 HOMC Geion Senices N

§6,558 HOM, RS Wwany, HOA; I00% o e cosd ol nisy jiga,

§0.060 HOFL RS Weans, WONE; 206% of U coab of nes oo,

FHLO0D HDR
FLB0] HER; RS sleany | Besmd oo S5 LF of pipe o B irsgaciod (P Coet $1_35%0)

2000 MDA
33,100 HOR
1,100 HOR
47,300 MOR
42,100 WA

Buna 47y
J5r5e
1271wy
432108
LE-RlL

F256 373
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DRAFT

Covtrustion Cost Esihnata
Frefoct; WcHary Daon Debiis Pupgng

Spws_ Bisiskon Tam
3 WAGLIRTD o I EA G
2 Shiplining 0™ Pips ey LF 480
@ NI HOIPE Pips Mo LF #15
F] Remioval & fxiyling P o LP =
@ b HOPE Piga LT 512
H & HOPE Pips Coanaction 2 EA 5248
¥ 1 HOPE Pipe Conneclion 2 Ea p e
& 14" HOPE Fipie Caminaclon 1 E& 525
2 Fused Join Tamming 4 Es 30
15 HEFE PMgn nsfalason [Fiad Fackiig I EA  §asns
2] HOPE Pl mpimiafion |[Over Wl 1 EA  SEHM
2 R adon of P Tag Dalitin 1 EA  £5000
- T ol fispass Line M OLF 15
3 Pips Dlpn {76 @i wa piun bl FTI - B2
n TaniSneer Suoporly BEO AR ]
3 Exhond flaam fom Wal b Pler flsam ERE LD i
q Fipo Suppo Assembiy e EA B0
] Supeml llamms BSM. LA HH
5 Pops Bprpoel Towss B0 18 ¥4
L [l Foundation Mol 2 EA 31
] P Fanper asumbling 3 EA E -1
] Dl el Dowerl bnbn Mand Taok Concratn ¥ Ea 0
5 MinceBanaucs Connicineg 130 LA E F)
1 Ol mnd Dhorwad inlo Wil 11 Ea 40
] Fluliinisg Wil Suppers W0 LA $z
L] Al Pigd Buppori Assamilys 3 Ba ¥i50
5 Aot Hanpera on "R Trpe Towns i A 55
3 nncipds Bh O¥ 5y
' Buts-Tow Grsly

Conlrguricy @ 3%

Sush.Tofal Casts + Conrgeny

Enginsarng & Degs §10%

Superwipin 4 Adminisiralion firs
Tets Cosl

Quarily Lhif  Lisil Coml Totl Cosl Bogros

Leeed B2

EET

EP0LARD MDA, Oeco Seoices ing Assarnus 00-FT Lpsgs o Coal fa go),
FH.0T5 MDA, RS Muany; Assimes $0-FT Lagita i Coss 5580), Fosed vakis
$1.380 HDF; RS Mo, Percentage of tost of res pige (ki Cost Basesd oo A0 Fi Larigghy

£ata} HOR, AS Mases: Aysumes 86T Lngha (Win ol AL Fugnd Wekls
4 MOR: RS Meara: Fused full ¢ Waid
Y50 FOR, RS Masms Fused font | Wals
535 HOA RS Maans; Fused Joind @ Waid
B4 000 HDW; Gelco Serecan Ing,
B2BES HDM 85 Meara, HDIL 100% of P k) o rew s
6630 HOR, A5 Meaa, HDF, 2009 ol e gust of sew pise
35,000 HOR
40,125 MDA, RS Mwany; Dased on 500 LF of plos B B nspecied §Lis Cost 31 260

$4 800 1100
#1851 M0H
13,180 HI
#7200 e
BT S50 Hbe
FRT A HI
e 100 HOR
FPET HONE
#1150 HTE
F3ED0 HER
F2,750 HDM
F200E HEN
453 HOR
§10 voR
a8 vOR

B174,568
251 008
$2I5 80
523 568
523588

5202755
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DRAFT

Consinazlion Coml Edtlmata Lmwe 2 AL
Projmct: Mchiary Do Dulitts #pping

Spus Divinion llm  Quaniy Lisd| Gt Gosd Tolad Comt Soae

2 [T 1 ER %R0 H

2 Wr HOPE Pipa 99 LF 15 B985 HOR RS Wasie; Asmames d8FT Lenpiin (Ms Gos) 580, Fusid Wity
a ™ HOPE Pipa 3 LF K2 R30I MDA RS Masns; Assumes A0FT Lenglin (ki Gos) SE}, Fubind Wity
i Rl ol Exising Pipe oL §6 - BLUM0 HDA: R Means; Peciiage of (ost of e pes (WA Cosi Dated an 48-F1 Lengiy
2 4° HIFE Fipe 35 L 512 400 1A; S Al Saiumes A0FT Dongia [hin Coet SA60], Fiisa Sakis
a 8" HOPE Pips Connacion F R Y -7 1] S0 HDN; RS Mears, Fusss dolil § Weh]

2 A0 HOPE Pips Conmacion 1 En B B125 HIR: RS Meosa: Fused Jon| ) Wald

2 1 HOPE Figa Coivaciion 2 Es $523 §1.050 HOR. RS Maans, Fused Juinl ¢ Wislkd

2 Fused Jodst Tikmming M E 330 §13,000 HOR Gaics Serakoes inz.

i) O Pupe Instadation §Fah F | EA HIREN §18,000 HOW, FS s, HORC 1005 of 1w ool of new plga,

15 HOPE Fips Inalalation (Deer Wialar) | EA 0G0 50,000 HDF; RS ieam, HIPG 200% ol e sl o tew pion

¥ Flzealion of FH Tag Detecio 2 OEA  SSE0D  $a0£00 HDR

3 T ol Bynass Line 1o LF 5 BAIES WG MG Means. Dasod un 300 LF of pipe b0 e Hapetted [Mn Sos T 350)
- FopE CEane {150 Met wsh plo bokis) 14 EA S250 30500 HOA

8 Casthewer Supporis 1564 LB 52831010 HOA

i Chord Bogm bosh Wl & e Beam 55 LE 52 94,100 HDR

1 P Supjst Assermbly 4 EA M0 57,¥0 HOR

L1 Suppet Beam 05 LR 52 6200 HOR

1 fige Suppor Towars 14000 (& 52 20000 HOR

3 il Feuralaticn Hobe " EA BI00 §1 500 HDR

L Fourdathon Cuinby 56 C¥ M504R HOR

3 Fipe Hanger A5 i £ EA 353 §1.750 MDRC

1 i e Comanets iy Hand Toenk: Dieeratn o EA LT M HFA

5 Aedpisd Hangaine oni K- Type Towers 17 kA 0 FEC) D

E rzceiamuos Cocneclion 1288 L0 252,700 1im

d Dl @nd Drorwssll bt wiipil 11 Ea b ] B2 rSa Ho

SubeTodal Cosls 2138873

Comtingancy i 35%  J45 600

Sute-Towl Cokta * Contingancy 3387 481
Ergpnimrisg & Dasign @10%  §18,14n
Bupardsien & Admniration @10%  $18,740

Tolal Cosl 834,870
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DRAFT

Ceratruetion Coxl Estimpte Lawei 2 @13
Profact! bckiy Ce= Debris Flgpng

Epme [1nimine fwn  Cumniy Lindl Unk Cosi Towd Cosl Souwren

b | Wiatiizakon 1 EA D00

i 10 HIFE Figs 173 LF §1y ST A3E HOR; AS Means; Assames A0-FT Lo 5 (14 Cost $580), Fumed Wakdy
? Rumowid of Exaing Mps 281 LF ¥ W0 HOR: RS Mapsa; Perceninge of coil o rew pipe (s Cos| Baged cn 40-F1 Lengit|
? B HOPE Figs ¥ LF 12 3450 HOR, RS Masars; Aqpumes 40-FF Linghs (Mn Gost S460], Fosed Vel
H ™ MOPE Pips Conssciien 2 Ea b5 $480 HOR RS Mamne: Fuged Solal §ple

i 0° FOPE Piga Conseeting 7 Ea s 3020 HDA; RS Masng Foed join| ) Weld

3 14° HOPE Pipa Comectios I E& j LTS 3535 HOA: RE Masne; Fued Join] ) Wakd

2 Fuand Jobl Trisming 43 EA F350 15,050 HOA; Oulo Streioes Inc

5 HOFE Pijs iroxlalmiion (Figh Faciliy) 1 E& BI0EES  B1EA8N HOR AS Means, HOE 100% o g <ol el s pcin

] HOPE Pigs lextasabion [Orer Wales) ! OEA CEREID  SA.430 NN RS Memm, HINE 2009 of B com ul Asw pign

¥ Avtucaios of PR Tag Dwaco T OEA LoD A0 RO

; ) T of Bypass Ling 1670 iF FX ] il.li'!rd’.l&nsmmﬂauﬂmmﬁwymnuimlﬂ|nhl;u-.|i|_2ﬂ:||
5 Pipe Climy (75 it w9 phos o) B OEM 5200 34,800 HOAE

s Clanblirver Suppors BAD L& §2 568D HOA

5 Chied Blaam from Wall i ifr Baam ES0 LA 2§10 HOR

5 Figas Suippanri Asmermby 2% Es MK AT.AN HOR

5 Bupper) Beanm Hids LB 1 SO MOR

8 Plos Bupoon Tawin i LB 2 SIT.000 MDR

3 il Freenclaiivon Hole ¥ EA G 32100 HDA

5 Fice Hlangar Assentriea 3 EA b FLT] $T30 HOH

- | LN i Derwnel inko Hisad Tank Conciale a2 EA L] 130 MOR

5 Wl anouns Connecions en L8 42 S2e00 MOR

3 Dl and Dowsl min Wak 1 EA 5250 da e MOR

5 Fislaning 'Wall Suppari L= ] 52 Rapm snr

L] Al Pipd Sippad Aasembles 3 Ea 150 $a80 wOR

3 Arpnt Hanpas on "R° Tygam Towers 1 Ea 00 S50 i

1 Crrmgin B& CY fAn RIS HDA

b Tomal Conly  §028 305

' Corfirgency @ 4% 540407
BulnTalel Coals + Confimgeesy  $106.712

Englissaring & Desips @10%  §10871

Sufiirwnlon K Admisigioion §10% 08T

Todat Cieat 374,004

141




DRAFT

Construciien Cost Extmales
Prajocd: Motany Dam Gabss Pugging

Hpae [hwinion Ham  Chisnity Lisll Ul Coat
7 oz oty T EA
z ipmn Flams i LF S0
x Remseal of Exdaling Mipa 1050 LF sa
2 Flume to PMgs Cosnestion T EA 15
% HOPE Fipa inslafiation (Fish Fackily} | EA 5B7,N0O
5 HIFE Pigss lreslaiin lion (Dver Waler | 1 EA  E3536D
2 Audpaton of PN Tag Defacie 7 LA BA00S
2 TV ol Bypass Ling a1g LF r-]
L Fig Slarnp {100 ik 60 gl Boll) 14 E& 280
3 Canilresr Supgans IS LB |+
5 el Basn from Wall fo Pler Basm =0 LB i
] Fipe Buppor Assemibis . EA 3300
B Beppar Ream 105 L 2
5 Pipe Suppod Towsrs: 1080 LD 12
| et Frsundaiion Hols 9. En 340
5 Faumdtalion Concois LT §£50
5 iga Hanpar Azsembbas i Ea w250
! el v Dhowied! ik Hibaad Tank Cononols i EA E50
3 A Hatgied & W Tpps Towers 1 EA f £]
-] bl 0ol dah ol Cionne e 1350 L | 4
1 i dred Dizrwnd] vk Wl i1 Ea iang
Bt Toral Gomts
EConllsgency & 3%

But-Talsl Cogis + Costisginey
Engiindiiag & asipn @0
Superision & Advkil baiton 0%

Tealal Eri

Lirel 2 &4

Folal TIpal Booree

SRR

595,500 HOW, Masi-Fob ine
30580 HOWA, 185 Wmane; Panoeniage of reak of new piis (M0 Sost Resed on 40:F Lang
FAETS HOA; oS swamy; Fused Join! ¢ Ykl

$A7300 HOR, B adeany, HENR; 1D0% of i sl of e pig.

25,250 1OR; ALS Miah, HOR; 2000 of P ol o e pipe

$ROTI00 B
30,250 HEBE RS Maans: Basd on 800 LF ol piow ke b napagied (hen Cost 11,250

52,500 HOR
F130 HOR
§1.W0 DR
50,200 HOR
2,180 miFE
$38,000 DA,
B89 HEH
LA
pEEL R
LR TR E]
Alu reg
53,700 HOw
52,750 Hiw

FEGe 4D
10061
bR T
4eired
FELR ]

BATT 00

142




DRAFT

Conatruction Cast Exfimale Lewai 2 B4
Projeot: Mctdary Dam Hetes Pugging

Gpresc. Diwigion Bnm Guandy Und UnkCest Tols Cosi Source
4 o 1 LA D0

) Open Fume: 1288 LF S50 ERI0ASH HOM: MagtiFab bne,
2 Fgminml of Caisdng Fipe 1008 LF B BS030 HOR, RY Meany; Pementage of 2osl of new pepe (Min Cost Basmd on 40-F Lengin|
2 Flams ki Pipn Conveaion T Ea e FLEPS HOM; RS KMsans; Fuset jonl ) weld

L3 HOPE Pigw insladafion (Iish Fackiy) | ORABI0YTO0 S0, 700 RN TS Kheana, HOR, 1009 ol Bie oo of e gepe
15 HINE Fipa sataliaion (D Waler| T EA E3NGI0  EIEESO MONY: 0TS Wsmne, VIOR: 200% ol I oot of reew pipe
2 Ralotalien of P Tag Deteckor : EA 3000 50,000 ROR

2 TV of ypass Ling LT Y 15 FLIS0 HOR; AS Means: Based o 500 LF ul pips ko e sspecied (e Gosl §1,250)
5 Piget Clamp {75 B ea plus boits) M OFh 5300 T4 ADG HODW

s Ganeve Buppois MG LA 12 §1.EHD HDA

% Chiwsl B lrom Wall Io Pier Baam 550 A 12 11,00 HOA

] ipat Suppar Assenmbly m B 00 57 80 HDA

k) Guppor Beame. 05825 LB §2 §100a0 mow

q Pipe Supperd Towers 0600 LB 02 BT R0 pOR

a Ol Fourdafng Holw i En 00 500 HOR

L] Fipe Fangal Azsemblss 3 EA 4350 $280 HD

] ind ard Dossil i Heed Tank Conosls 3 EA f ] 5180 MO

L] Miscefaneos Connecions 1300 L8 4 32800 HDA

3 Tl and Doswesd nka Wil 11 EA 250 $2, 700 HoA

£ RElaining Wall Sopport 1000 L8 2 %0 oA

] st Pipe Suppon Asssmihs 1 EA $150 1450 HOR

5 Arjuml Manpers on 6 Typa Towers. 1 EA L 101} $150 HOR

X Ciprar e B C¥ $4a0 2505 HOR

Bub-Taldl Coste 3337 700

Conliogendy (D 25%  $11R041

Sutr-Total Gosis + Conlingency  $455,200
Engmanring & Design §10%  $45 530
Sepervivion & Adeiisiulon @0 fea 50

Tertal Cost  $540, 381

143




Canatiuelion Cosl Extimits
Prajest: Mokery fom Getes Phgging

DRAFT

Limwal ] &8

Spet Elivtakan Hem Ceianiy Uil Jol Goot Tofms Coxl Soarpe
F] L T 7 ) LU=l
g " HOPE Pips ma 1F A5F AT 00 HORG RS Wea. daaares A0-FT Lengiia im Cuwl §2.350, Fuisd Voeids
2 ICVOPEFipe 4% LF B8 837873 HOR, RE M Agsgrmes 40471 Langita jMin Coul §3,400) Fused weigs
7 Awnoecal ol Exlitiog fopes 1455 LD $6 8,730 MOH; S M, Fercercagn of cost of new [5jm | Ciul flwmasd on 4054 Langh}
r B HOFE Fipa 0 EF 12 J4E0 HOA, RS Mwany; Aniienes 85 FT Loagiin |Weir Cagtd BB}, Fuinmd Vinkly
1 157 HIFE Figa rmo LF RS RLABD MDH; FE Maane, Aspanas S0 T Lenpis |Wai Cont 2380, Fuged Wiy
(4 FHIPE Pym Coraeciian 2 EA  FreE S MO, RS Wi Fised b §OvEele
3 BE HDPE Pipss Cinanactken I Ea  §33s B35 ke et Meare: Fusad S | 'Wela
F 4° HOPE Pigs Conraclios 3 EA BISI0 35,700 BOUR S tdamanr Fusiod Joid ) Wakl
2 M”HOFE Figa Consacion 1 BA BADM  §3000 WIS RS Meen; Fusod Juinl/ Wak
9 HOPE Fipa Inataltabon [Fish Faciity) 1 EA MRS BISAIS HUE; A5 Mosns, HDM: 190% of he oo off rew pipe
15 HEIPE Piga bk talalioe | Dwer Waler | i EA WYESD ) 050 lm;ﬁﬂ.m:.HDﬂ:MuMm|um.m
¥ Fass Thizugh Pi! Tag Dwiscie 4 EA HGADE 285008 VDR NWFD
7 TeolBypeon tine WD LF 1 5,050 HOR u}:umuBu-m-.nmunlm:mnm:um{u.cu;uum
] Pope Claimes {209 by wn pls bells) B EA SO0 $98.000 EDS
i Catiiurawr Seppocts 0 Frer Baemoard wall 1008 |0 B2 520 Wow
|-} Thond Beain hom Wal o New Towe: P Bissn. 4700 L8 $F BBad0 Mol
E Provide HE Mdan lor Maw Towad s [Sewr PAG1 |6 51 FE 700 HOR
H] Prordidn Steml Pge Gosing ke New Tower Suppirs 2000 1B £ §1800 MOR
5 Witk Saed Pipe Casiog FOEA B0 52 o0 MIDR
? Exrrwion Insite Bl Mps Caping 8 &7 B30 8170 HDR
1 Tremmia Concrele in P Casig 1% CY S0 §2.000 HD®
§ Eeslmeugs Conspefions. 72080 L@ £ §4.800 HDR
] DB ared Diowell fnen YWal 1 EA CES00 31000 HOR
] Maralasous Comadions 2000 LB 1 00 HOR
L] Hes TS Bearm 40100 B 1 BRI DR
] Fipe Eafrod Ascamily ¥ ORA B0 4500 DR
8 Bm= 2400 LB 52 B30 HDM
5 P Sippct A iy & EA 8400 $7.850 HDA
H] Flipa Svpgost Fowers 3583 LR 43§ oo o
L | il Fourdaiies Hob L = 4] HE HOR
1 Fuusrdpiion Concree 16 C¥ 450 175 DR
1 A ndiar laatsl Fipe: Harger Assermibes. | LE BN §12000 oA
B Telnd Contn §552.130
Coniingency It 3% 196 746
Seb-Tol Cisida = Conlingeacy $75R A
Enginesiing & Dusign GAME 575 Bk
Suparviing & Asminitiien SR §T5EEE
Toiwl Cow ud0Bs1

144




DRAFT

‘Comimctan Cnat Evlinag Lemia 0l
Projsel Motary Dk Calets. Flogging
Spec Dhaskon Aum Lisit Linl Cind  Toigy' Cosd Sounod
] [ FYTT) 0000
¥ FE HE LLET Y L) AGE LOD WOF: HE Waaen; Byeoniwe 40T Lin w0V To L 308, Fused ‘Waaly
Ed W HIPE Plae no P 1.1 B2, il neimr; M5 vigpe (A i 10 400, F s Viich
1 Fanoa! of Esslig Mg 1455 (F ] 48,778 DR, S vy Pascartage of ol of i jips jVin Cotl Baked o 460 L)
2 Favitraal of Esbwing Flums. am iF 113 B 400 HY Mmars; W0
2 & HOPE Pips 3 LF 2 HED HUR: RS Midne, Aamumes o FT Lsngiin WEn o §850L Fused ks
2 10 HOPE Pips 0 LF 38 B1,450 MO 1ES Mo Sstidied 40-FI Langing It Cocit §5m3 Firnedd weekts
2 I HOPE-Pipr Gonnaciion 1EA RS 1400 VWA RS e, Punesd Joini W
2 1" HIPE Pipa Civifmcton 1 EA | #ios BAMG HOH, N5 Wemrs; Fused Jond Fwalki
2 4% PO P Conaeaion i oA §1EM A0S0 1, A3 Meang; Fued Jomi ) wisg
x HTHLFRE Pips Comucdicn ' EA  ELM0 F1,200 HLA, N2 Sanny; Finad Joicd ! Wisd
" VIDPE Pipa inslaistios |Fh Fackiy) U OEA BRLEDS BB, 259 HON; S Mekn, D 100% 0 e oo o see i
LH] FHIFE Piam Dratniaion (Dt Wailin) I EA 53N §Sa700 WD RS Medis, FEDE T Of B 1l al new [ipa
* Pags Tharagh P Fag Demncior 2 EA 30030 0000 HOE MArS
2 (Galm Corlnl P Tag Dot T EA SE0.000  H100.000 0 KR
2 T el By Linag B LF e #4050 10, B3 Wamns: Basesd on 508 LF of plos 11 be Segecied gl Cii F200
E Py Clamp (200 B4 ea piun boky) BOEA SHD 41330 KA
] Miicmiarmius Conneclngg a0 Ln 1 56 300 HEN
H Fow TS Baaim  d000 LA 53 SapL000 HDR
-] (o Dy 153 don o pla Doty T EA 15 §T. 000 HOW
-] Cantiavm Sappons 3 Figs Dodie ind Pl 1 LB | 1 E AL el
£ Lliasd (B Figm Wall i flaw Toww m Mar fleam Hod e L 14 B Dl 4R
5 RirceBangang Ciisec ko AW L F 3 8,003 §IOE
1 DAl craml v Walk i Ea ®m B0 MDA
5 Coniever Supposshom Wal  FSg L 2 Aisgm HER
1 Dl prvd Chemensd Ik Wtd 3 EA L] 00 HOR
E] Pipss Suppart hgeamily woOEs E1] §ea20 o
B Support laar  WER00 1B i3 $70000 HOR
3 il i Uiiald baln it i Ea  §m00 B0 HOR
B Plps Suppaon Toss i aT55 L0 iy 851,508 non
¥ ] i3 EA Eig 44, 1k HOWI
1 Fouristion Coaciute 13 oY RS} A3aTs HOW
¥ Addius! dixdier nilal Pipa Hanger Sasam et LS BANOOD §i0 00 HOR
! Aul#ning 'Wall Suppor L ] 52 52 000 Han
L] Asjunl Pops SaDoon Assormily 3 EA Bt 51,200 1M
Seb-TowiCosa  Ireaass
Cortigency (3 399  §24BaM
Sl Towl Casti » Confegarcy 4268 42§
Engineatng & Caskys (10% 505,544
Buparvii & Adraininiraiion ff 10% By 244

Tedal Coul §1.780,577

145




Coraitiionen Soul Exlimais
et Metiiry Dam Dpteg Pliggey

DRAFT

£ Diien I Ounnlly lni Lsk

‘?- Weiriralon T EA
X MTHFEFpa IO IF LLo]
a 55" HDPE Figs anm F k1]
2 Famevsl of Mulgdng Pige 1455 0P 16
2 B FIDPE Pipe 13 iF E1E
2 10° HOPE P 2 Lp F15
3 B HIHE Pipe Coangcion 7 EM b FoH
] 07 HOPE Nipa: 1 Ea EER
¥ 24" HOPE ivpa Conmecion 1 BA SLEW
2 S HIPE Flpe Cadreciion I EA  #ism
] HILE Py s Ll [Flah Pacid i Em 5raaan
% VEIPE Pigu llabmtan [Dve Walar 1 Ea S8ATH
i Fiax Through 7 Fag Dutecton 1 EA fdnoo
H Gals Costrol Pl Pig Deiscios 2 EA fanmmg
¥ TWol Bypass L 1820 e 11
5 Pipss Clars p (200 By s piyp o | s 550
E Wilawnr Sappois 1o Pis Badm and Wall 1000 LB =
5 T AR Me Tossedo Pier Buaim AT00 L0 ax
K Ty 10 Pl (or M Torwsr b Mivar 9BS8 L8 a7
§ i Piga Cilig For Maw Towss Suppsils 5503 LB a5
L] Treart Sl s 2 EL §roos
z Entorvituan bzskin Siwed Mg Cariite a8 CY LE-]
3 frarmda Concieie i P Ceing 0 Ly e
5§ Whcalanmens Conseclione 7200 LD i
3 Chal wrad Chgmiid |7 Y6l 3 Ea 350
3 Algrmiadess Cornaciioes S50 LA 13
i Herw TS Bram: #0108 |8 5]
5 Fips SUmpon ARsarbiy  Ea L]
- ] leam 2106 in W
] Fiae Support Axpanbiy 8 EA
5 Pyes Boppint Towers 3850 LH L~
a T Fosrsdasian Holy a B Ao
a F oopndd ion Cincinln T - E21]
B B edior ingial Fige Hanger Assemiies 1 L5 §10080
Suabs-T ot Cnaly
Comingancy f§ 4%

Subi-Totol Coaiy + Cont

Ergiraiing & Ducign @il
Euperaiion § ASmiclivason §in
T Corsl

% Tobal Cosi Source
84

Lavell J AT

371350 HOIA; AS Wwase; Assurers 40.FT Lengite (s Casl §¥F 220, Fused Wakdi
W26, 350 HLM RIS Mo, Ainernin AD-F T Lengita (Wie Erst 53, 100, Fua Vs
$0.720 IDR: RS Mamny; Pascemag of orkd o nes plga S Geyl Based an 20:F1 Laingh)
FAB HOF, U5 Maans; Addurman S5-I | sngha (bl Cond SI001, Pyl skl
H280 WA S Mk, Adtuses atFT Lasgehs (i Cont 55805 Fusid Walds
0 HO, S Maans. Fased Joinl [ Wi
S5 1 A5 eare, Fused deini FWaeii
L5700 M0F; AE MW, Fussd A8 | Wesl
F1/000 MIEL RS Maana; Fidad Jodsd / Wold
BT S48 IO RS R, MG 100%, of B Gl ol e pon
550,700 HOR: FES sk, O 200% of B ot af rew e
SEN 300 HORA, b 5
F050 030 HON, MNTS
$4.050 10H; AE i Hamsd on S0 LF of i ke e e M Cand $1.250

$E.000 DA
§2,000 MON
.40 HOR
19,780 HON
$11,030 140A
423,00
1,755 WOR
e MOl
34400 HE
39,500 HOR
a8 000 v
SEHLIN HOR
S50 Mo
54,200 A
$2A00 HOA
7,700 Rio
500 HOR
Tt 515 O
$12.080 HUA,

BTH 348
bl
01, 368
EL-RE
e, 537

L1 EIR

146




Conitiu o Sl Eximais
Prijecl: Slzhary sm Dok Plagrag

Spas Dhwdeinn ot Cuwscly (nil DntGolt  Vilal Cosl Sous
F] bitalraton T EA Bk 5,030 (i
x MTIDPE Pl NN LF fi
2 3 HFE Pige ng P 111
@ Voamival of Exiuity Mos M5 LF 3
2 Famoval of Exiuing Flime B E T 5t
2 B HOPE Pios X LF 12
& A0 HEHE Pipa 0L 15
¥ B HOPE Pipe Convaction T EM 5iqs
T 53" HOPE Fps Costmcion 1 EA &gy
1 24" HOPE Fope Connecion & EAFEM
i 3" HOPE Fpm Conrmciion i EA iigoo
1] HOPE Figa naliiabon [Fih Faclig [ TR
15 HUPE s Ingiaitnion oD Waland I EA 3184700
2 Pass Thiogn 4 Tag Dalsckor 2 EA oo
2 Ginls Crsdmd P2 Tag Datacior 7 OEA  EM00G0
T Twal Byzaze Lim 16 uF 11
s P Clasp (260 R s phun soliy] 1 EA i
3 I sl reacass oaW e, o T L]
] Fawr 15 Baam 4080 LB LE]
1 Fipe Clang [150 % an pus b} & Eh saa0
] Cimrbbaner Suzporis in P Badim s Wil L] ]
] Cird Bamm Iom Wad i g Tawe? i Per Naan W LE ¥
L] Wincalansuse Connechons 4me 1@ (43
3 D and Dirwmll inke: Wal i Ea Sapo
L] Ctifaraer Buppans from 'Wal (21T 1z
3 Cirll el Chimasgd vt ‘Wl 1 EA | L]
¥ Piga Bapoort Aneisly 16 EA oo
¥ Ehdie 1w LA i
1 Ot el Dozmerd I Yl i EA 500
5 Plgn Buppon Toweny 5rsd Lm | T4
1 Lt F mamaiabices: Hide i3 EA Fing
1 . Fiievliiton Concraly B5 By T
§ Aefenl #radinr ing1el Piga Vangsr Ascantites 1 LS Ethe
8 Peabyiring Wl Seppor W LB "
s Acfuwe Fios Sumpon Assembly 1 OEA W
Cnaking
Saob-Tahal Costy +

DRAFT

Lawel 1 BF

Auurtrme AD-FT Lnpite (Wi Cowt 59 408 Feaod Wanls
Pareeitigs of tes! il new pios (W Cosl Biisd s 40- Lenging

B4, 4440 M5 Maang; DR
FAR] HOTE RS M, Ansures 85FT Langii (Wi Goef 39601 Fusad Wakis
HSE HOIL NS Wean Assames S5-FT Langing (vin CogL §580) Fewed Wakin
ST VO, HE Waasa; Puisd boinl & apig
IS 0 A5 Measw; Pueed ol f veie
B0 500 VWY AS dapts; Fused Jokd ekl
BT P RS Maw; Fuosed Jod ) Wl
B0 E08 ilaw; 15 Waans, HIFC 100% of the cosl o nee i
958,700 HEME: ol Wi, O, 300°% o pher cok) of naw pian
§83,000 HOW: WFS
$1E0.000 HOR; HWFE
SA0NT HON; FE Mamna; Masod on 500 LF o plon in e iasecrad (M Casl 51 28|

FURIOE DA
o B
T MR
7000 R
2 020 (R
§G.030 O
88000 HEW
§a0d fiDR
dnE 000 Hiwe
$400 HOR
54,400 HOR
Ea7 200 PR
.00 HDH
11,550 nidd
31,330 n0A
Fikrs hom
$12,000 WA
32,000 M
11,10 HOR

ot To Covdy BEIE, 0

Eaplsansrg & Daakgn @ 105
Supsrinn L Al ninsiniine §§ 100

Totad Szl

sy (D 35 famuan
51,102,984

1110240
VD 2an

31300 e

147




