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ANADROMOUS FISH EVALUATION PROGRAM 
Fish Facility Design Review Work Group 

Minutes 
April 23 and 24, 2003 

 
Name    Organization 
 
Noah Adams   United States Geological Survey (USGS), Biological 

Research Division 
Jim Cain    U.S. Army Corps of Engineers (Corps) 
Scott Dunmire   Corps 
Kim Fodrea   Bonneville Power Administration (BPA) 
Alden Foote   Corps 
Carolyn Foote   Corps 
Gary Fredricks   National Oceanic and Atmospheric Administration (NOAA) 

[previously known as National Marine Fisheries Service 
(NMFS)] 

Kenneth Ham   Pacific Northwest National Laboratories (PNNL) (formerly 
known as Battelle Pacific Northwest Laboratory) 

Bill Hevlin   NMFS 
Fred Higginbotham  Corps 
Dave Hurson   Corps 
Rebecca Kalamasz  Corps 
Dan Katz    Corps 
Mark Lindgren   Corps 
Tom Lorz   Columbia River Inter-Tribal Fisheries Commission (CRITFC) 
Jerry McCann   Fish Passage Center  
Sean Milligan   Corps 
Paul Ocker   Corps 
Steve Pettit   Idaho Department of Fish and Game (IDFG) 
Cary Rahn   Corps 
Steve Rainey   NMFS 
Lynn Reese   Corps 
Dennis Rondorf  USGS 
Mark Smith   Corps 
Larry Swenson   NMFS 
Tim Wik    Corps 
Tonia Elsey   Corps 
 
 The Fish Facility Design Review Work Group (FFDRWG) meeting was held in the 
Castle Room on April 23 and 24, 2003, at the U.S. Army Corps of Engineers (Corps), 
Walla Walla District (District), 201 North Third Avenue, Walla Walla, Washington.  Paul 
Ocker facilitated the meeting, and Tonia Elsey served as note taker.  The meeting was 
audio taped in order to facilitate completion of the minutes. 
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 Paul Ocker distributed the agenda (see appendix A. handout 1) and asked if there 
was anything to be added to the agenda for discussion.  Bill Hevlin stated that through 
the course of the meeting they needed to develop a list of the research that was going 
to be needed for fiscal year 2004.   
 
1. Lower Monumental Lock and Dam (Lower Monumental) Barge-loading Flume.  
Dan Katz stated that the contracted construction people and the Corps spent the winter 
rerouting the barge-loading flume at Lower Monumental from the raceways down to the 
barge loading area.  Approximately 150 to 200 feet was added to lengthen the barge-
loading flume.  The slope was lowered from an 18-percent slope to an approximate  
3.3-percent slope.  He stated that velocities went from an approximate 20 feet per 
second (fps) (in the very steepest section) down to a measured 11 fps.  He stated that 
the 11 fps was measured with the flume approximately half full.  With the flume at 
approximately three quarters full, the velocities ran at approximately 14 fps.  He stated 
that the project would be able to control the velocities at a more predictable level once 
the dewatering units have been installed.  He stated that the goal is to get the velocities 
down to approximately 11 fps.  The other facilities are down to approximately 9 or  
10 fps.  He stated that the next step is to find a dewatering design that the Corps likes.  
It appears that a side dewatering unit, controlled by weirs, would be more predictable, 
stable, and less labor intensive than the valve dewatering that is currently at Lower 
Monumental.  Mark Smith asked if the schedule for installing a new dewatering system 
was set for this fall.  Dan stated that he thought it was scheduled for next spring.  There 
was discussion on the availability of funding for the design and installation of the 
dewatering system and funding for the actual barge-loading flume.  Dave Hurson stated 
that the funding for the barge-loading flume came from the Columbia River Fish 
Mitigation Program (CRFMP). 
 
 Steve Rainey asked Dan if he was comfortable with the smoothness of the joints in 
the barge-loading flume.  Dan stated that he was not sure what construction did to 
ensure smooth joints, but that he had reviewed all the shop drawings.  He stated that 
the construction crew had devised a way to feel the joints after the installation of each 
new piece of flume.  There was discussion on the new barge-loading flume and the 
availability of past fish data to use as a comparison to fish data that could be obtained.   
 
 Steve Rainey asked if the Corps had done any preliminary investigations on the 
dewatering needs for the new barge-loading flume.  Dan Katz stated that the dewatering 
unit would probably be more like the unit at McNary Lock and Dam (McNary).  There 
was discussion on the design and funding of the new dewatering unit.  It was 
determined that the dewatering unit needs to be recommended as a line item for the 
System Configuration Team (SCT).  Bill Hevlin stated that the Corps would need to 
supply a cost estimate.   
 
2. Lower Monumental Deflectors and Stilling Basin Repair.  Dan Katz stated that the 
stilling basin repair and deflector installation was completed this spring.  The project is 
currently spilling with a new spill pattern, powerhouse unit priority, and powerhouse 
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spillway split.  He stated that the new spills are based on model observations of spill 
tested over the last 1 1/2 years.   
 
 Steve Rainey stated that good juvenile fish egress could be obtained at the  
bypass outfall and the downstream eddy if the flow was started out at the blocks with a 
50-percent spill.  He stated that Fish Passage Advisory Committee (FPAC) had a 
concern that the 50-percent spill would compromise forebay collection.  Because there 
is spill on the Lower Snake River, there was a small spillway survival study at Lower 
Monumental that allowed a peek at what spillway survival would look like.  He stated 
that it appears that a 50-percent spill will not be feasible at Lower Monumental because 
of gas levels in the forebay at Ice Harbor Lock and Dam (Ice Harbor).  There was 
discussion on the flow and spill patterns.  Lynn Reese stated that the Corps wants to go 
out and video tape each project and try to capture the range of spill versus what is being 
seen in the models.  Discussion continued.  Dan Katz stated that some spill pattern 
changes had been made in the model before funding was cut off.  He stated that the 
project has not yet initiated those changes to see if they make any difference in the gas 
levels.  It was determined that a divider wall investigation in the hydraulic model of 
Lower Monumental needs to be reinitiated as a line item for SCT.   
 
3. Lower Monumental Tailrace Phase II.  Dan Katz stated that Phase II is a study to 
determine whether a divider wall (of uncertain length) between the powerhouse and the 
spillway would be beneficial or not, and the possible relocation of the juvenile fish 
outfall.  He stated that the goal is to obtain good juvenile fish egress and low gas levels 
in the powerhouse flows into the spillway.  He stated there could be a trade off between 
divider wall length and how far the juvenile fish outfall would have to be relocated.  Part 
of the study would be to observe the cost savings of not installing a divider wall and 
extending the juvenile fish outfall well beyond the influence of any powerhouse 
operation changes or the potential installation of a divider wall.  He stated the divider 
wall could be necessary for the abatement of gas, so the divider wall issue could be 
completely separate of the juvenile fish egress issues.  Lynn Reese stated that the flow 
levels have to be restricted because of the gas levels, not the bad eddies.  There was 
discussion on the juvenile fish egress and gas issues at Lower Monumental. 
 
 Dan Katz stated that the main issue is that funding has been cut, and the project is 
on hold.  Steve Rainey asked if these issues were important enough to try and find the 
money or if they could wait until 2004 money was available.  Bill Hevlin stated that 2003 
money is a done deal.  If savings and slippage does not come in August, then SCT will 
take as much as $5 million out of 2004 budget to pay for what has not been paid for 
from the 2003 budget.   
 
4. Studies needed at Lower Monumental.  Bill Hevlin stated that it would be helpful to 
obtain a survival study at Lower Monumental under the 2004 operating schedule.  The 
2003 survival study had to be canceled.  Paul Ocker asked if he was referring to a 
survival study on the project or spillway.  Bill stated that it was needed on project  
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survival using radio telemetry fish to obtain specific route survivals and distribution.  
There was discussion on the upcoming release of fish into the spillbays at Lower 
Monumental.  Paul Ocker stated that a project survival study at Lower Monumental 
should be added to the SCT agenda for 2004. 
 
5. High Velocity Separator - High Fish Density Test.  Fred Higginbotham stated that 
all funding for this project had been cut, and the project was on hold.  He stated that the 
construction on the holding tanks (over the flume) had been started.  Some of the 
logistics (to dip the gatewells) have been worked out for the operations at Lower Granite 
Lock and Dam (Lower Granite).  The remainder of the project will be on hold until 
funding becomes available.  It was determined that this high fish density test needs to 
remain on the SCT agenda as a high priority for 2004. 
 
6. McNary Spill Pattern - Hoist Status.  Jim Cain stated that there were some 
problems with hoists at McNary.  He stated that the Corps obtained four new hoists last 
year.  He stated that McNary now has 20 gate hoists and two crane operated bays.  
During the process of checking all the gates, it was determined that the force required to 
lift the gates was greater than what was anticipated.  The four new hoists have been 
adjusted to enable the lifting of the gates.  Because the crane was not designed to lift 
the load of the gate, spillbays 21 and 22 are not operable this year.  The spill pattern 
was readjusted to compensate for the lack of crane usage.  With the spill pattern 
change, it was found that Spillbay 12 was not functioning, so the new spill pattern is 
currently in temporary mode.  McNary is being operated with three bays out.  There was 
discussion on the current operation of McNary and the possible changes that could be 
made to the spill patterns.  Jim stated that spill pattern is currently being initiated at the 
operator’s choice.  Discussion continued on the spill patterns at McNary.  Dave Hurson 
stated that the spill pattern for McNary should to be formalized and sent to FPAC as 
soon as possible.  There was discussion on the spill schedule and pattern at McNary.  It 
was decided to develop a new spill pattern, analyze it, and send it to FPAC.   
 
7. Little Goose Lock and Dam (Little Goose) Dissolved Gas Abatement Study 
(DGAS) Fast Track.  Sean Milligan stated that all work progress on the DGAS fast track 
has stopped because funding has stopped.  Sean stated that when funding stopped, all 
the Video Tracking System (VTS) work and overhead camera work (includes the 
die/confetti documentation) had been finished.  He stated that his crew had not started 
work on any of the velocity transects between the powerhouse and spillway (will be 
used for measuring entrainment velocities or discharges). 
 
 Steve Rainey emphasized that Little Goose is the single biggest gasser in the river 
and does have poor juvenile fish tailrace egress.  He stated that hopefully the divider 
wall/end bay deflector option (which helps juvenile fish egress), and gas could be 
looked at very closely in the action plan that the Walla Walla District is going to put 
together.  The other option would be to look at the Removable Spillway Weir (RSW) 
option.  The RSW would provide better juvenile fish egress than the divider wall/end bay  
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deflector option and would be a water quality and power benefit.  Steve stated that there 
should be a high priority in 2004 for a spillway survival study at Little Goose.  There was 
discussion on the divider wall/end bay deflector and RSW options at Little Goose.   
 
 Paul Ocker pointed out that a comparative survival study was done at Little Goose 
in the early 1990’s.  Discussion continued. 
 
 Bill Hevlin stated that there are several different options at Little Goose.  He asked 
what studies needed to be conducted and should be on the list for SCT in 2004.  Dave 
Hurson stated that there should be an Ice Harbor-style radio tracking study.  There was 
discussion on the different studies that could be conducted at Little Goose to obtain 
valuable information.  Sean Milligan stated that the continuance of model studies should 
definitely be on the list for 2004.  Discussion continued on which studies were needed 
for Little Goose.  Bill Hevlin stated that his summation of the whole Little Goose 
discussion is to go forward and continue with the modeling in 2004.  Discussion 
continued.   
 
8. McNary Snake Action Plan.  Lynn Reese stated that there has not been much 
progress on the action plan since the last FFDRWG meeting.  He stated that the team’s 
intent is to pull together what needs to be done and where by the July/August 
timeframe.   
 
9. Lower Granite Behavioral Guidance System (BGS) Location Shift and Ice Harbor 
RSW Concept Development.  Lynn Reese gave an overview on the BGS shift at Lower 
Granite, Ice Harbor RSW work, and some (could not understand) work.  He stated that 
funding is available for the BGS shift work at Lower Granite to complete approximately 
30 percent of the plans and specifications level of design.  He stated that some 
Computational Fluid Dynamics (CFD) modeling has been done on the BGS shift work. 
 
 Lynn stated that the Corps just received money to start the RSW effort at Ice 
Harbor.  He stated that it is going to be very challenging in terms of what needs to be 
done.  Serious plans and specifications need to be completed by this summer in order 
to make the spring of 2005 installation timeframe.  Steve Pettit asked if the Corps was 
going to take a parallel side by side look at the RSW to see if it needs to be removable 
or not.  There was discussion on what has been done so far on the RSW study at Ice 
Harbor and the differences between Ice Harbor and Lower Granite.  Lynn Reese stated 
that the team is trying to take the work done at Lower Granite, develop a preliminary 
analysis summary, and recommend which applications of the Lower Granite RSW 
would be feasible for final designs at Ice Harbor.  There was discussion on the tests that 
the Corps wanted to conduct on the Lower Granite model at Engineering Research 
Development Center (ERDC).  It was determined that the Corps would like to conduct 
the same studies as last year using a curtain.  Bill Hevlin stated that he would propose it 
to SCT.   
 
 
 Dan Katz stated that the trip to ERDC was going to be spent observing several of 
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the same things in both the Lower Granite and Ice Harbor models.  He stated that the 
Corps would observe the BGS in both models, rudimentary RSW at the Ice Harbor 
model, and the existing RSW at the Lower Granite model.  Dan showed a diagram of 
Lower Granite with BGS alignments that were tested at ERDC last year.  He stated the 
Corps was in the process of developing similar tests that will be run on the Ice Harbor 
CFD and physical model this year.  He stated that the diagram showed structural and 
velocity criteria.  Dan showed a profile view of the BGS at Lower Granite and explained 
the different criteria on the graph.  He explained that the graph shows the different 
configurations of testing on the BGS that was done at ERDC last June.  There was 
discussion on the upcoming testing and past testing at the Lower Granite and Ice 
Harbor CFD and physical models.   
 
 Dan Katz stated that (while at ERDC) the Corps wants to cover the physical model 
in the forebay at Lower Granite, the new CFD results (with people from Iowa and CH2M 
Hill), review the CFD results, and discuss different configurations and operations for 
next year at Lower Granite.  He stated that at the Ice Harbor model the Corps wants to 
cover something similar to Lower Granite’s BGS and RSW to obtain information that will 
be helpful in the design and location of the RSW at Ice Harbor.  There was discussion 
on the upcoming trip to ERDC and the different design concepts between Ice Harbor 
and Lower Granite.   
 
10. Lower Granite RSW Study Update.  Tim Wik stated that the RSW test at Lower 
Granite was started on April 14, 2003, and currently has a 46-day test planned.  The 
U.S. Geological Survey (USGS) asked to have a few days added to that test so they 
could surgically tag their fish instead of gastrically tagging them.  Tim stated that there 
are acoustic-tagged and radio-tagged fish in the water, and that the team will not be 
doing a hydro-acoustic test this year, mostly due to a lack of funding.  The test 
conditions will be the same as last year [minimum operating pool (MOP)+1] to be 
consistent.  Tom Lorz asked if the MOP+1 was for the test or for navigational purposes.  
Tim stated that last year the tests were run at MOP+1 because of navigational 
purposes, and his team wanted to conduct the tests under the same conditions.  There 
was discussion on the MOP+1 conditions.  Paul Ocker stated that the tow boat people 
had requested MOP+1, not the Corps.  Discussion continued on the MOP+1 condition 
and the elimination of inconsistencies in the RSW test.  Steve Pettit asked when the last 
testing date was.  Tim stated that May 30 would be the last test day.  Steve Pettit stated 
that they would be pushing to beat the peak runoff.  He stated that the latest forecast for 
spring runoff is June 1.  Tim explained how the testing has been conducted so far this 
year.  There was discussion on the current testing.  Bill Hevlin stated that SCT was 
going to have their meeting at Lower Granite on May 22 and asked if the RSW might be 
running that day.  Tim stated that he did not have a schedule of which days would be 
RSW days.  Tim stated that there was a draft report of last year’s acoustic tag tracking 
available for distribution. 
 
11. Lower Granite Kelts.  Tim Wik stated that the Corps is doing similar work with the 
kelts as they did last year.  He stated they are conducting a transport study (putting 
some fish on a barge and some back into the river) and Passive Integrated Transponder 
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(PIT)-tagging approximately 1,000 fish for each group.  The Corps is also conducting 
the final year of radio telemetry study with approximately 200 fish.  He stated that  
212 in-river fish have been radio tagged and tracked via adult antennas all the way to 
the 205 bridge.  There was discussion on the radio telemetry study.   
 
12. Lower Monumental and Little Goose Emergency Auxiliary Water Supply (EAWS) 
Numerical Modeling Phase.  Cary Rahn stated that this phase covered an alternative to 
the construction with a one pump redundant emergency standby pumping plan.  Two 
years ago the Corps conducted some numerical modeling to achieve some alterations 
in the way the system was configured, intermediate standby modes for configuration of 
the fishways in the event of a lost pump, and preclude construction of standby pumping 
plants.  He stated that the hydraulic design section and some computer-skilled people 
have reviewed the reports that were received, and comments have been sent back to 
the consultants.  They have received a final version of the numerical models for Little 
Goose, Lower Granite, and Lower Monumental fishways.  He stated that the consultants 
were able to keep the fishway in criteria over a fairly broad range of tailrace elevations 
using two of the three turbine pumps at Lower Monumental.  Cary stated that even 
though the models are proving that operation is within criteria there may be something 
internally within the algorithims of the models that need to be further investigated and 
explained before the Corps can completely accept them.  Cary stated that using the 
models should be a quicker way of determining some of the what-if scenarios in the 
fishways.  He stated that most of the schedule is complete, and the final report was 
provided in-house in December 2002.  The report has been reviewed, but had some 
software bugs that needed to be worked out.  The evaluation of the models should be 
complete by June 30, 2003.  When any discrepancies between the Corps’ 
computational methods and the models are resolved, the Corps will proceed with the 
development of the position paper on whether to go forward with implementing the 
models as a standby gap measure for emergency operation or not.  Cary stated that if 
all works well, the Corps could preclude the $6.6 million dollars that was budgeted in 
fiscal year 2002 for a standby pumping plant at Little Goose.  Dave Hurson gave a 
history of the pump performance at Lower Monumental and Little Goose and stated that 
there was no real justification for the $6.6 million standby pumping plant.  There was 
discussion on the numerical modeling of the EAWS at Lower Monumental and Little 
Goose.  Bill Hevlin asked if there was funding to continue the modeling into 2004.  Cary 
stated that there were limited funds for internal review.  If the project goes out to a 
roundtable forum and the Corps brings in regional concerns, funds could run a little 
short.  See appendix A, handout two, for program summary.   
 
13. Ice Harbor EAWS - Sump and Gearbox Schedule.  Cary Rahn stated that the 
Corps replaced the switchgear on the south shore in 2002.  He stated that in December 
of last year the three fish pumps on the north shore were removed.  He stated that two 
of three fish pumps are installed and operating.  He stated that the Corps was in the 
process of installing the third pump and at approximately one third into the installation 
they ran into a construction deficiency.  The contractor was put on hold for 2 weeks.  
There is currently a problem with the concrete cure strength.  Cary explained where the 
concrete deficiency is located and the steps being taken to correct it.  Cary stated that 
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even with the concrete problems, the Corps is still running the fish ladder within criteria.  
He stated that prior to the concrete curing problems the contractor was actually running 
ahead of schedule.  A dry test was to be run on the third pump this week.  The 
contractor had anticipated a 2-week delay and having the third pump on line by May 8.  
Cary stated that they are not impacting fish passage operation, but are still running 
without a backup pump.  There was discussion on the problem with the third pump. 
 
 Cary stated that when the Corps was in the process of construction there were 
some additional concerns with the model tests that were done at the factory on the 
pumps.  He stated that Larry Swenson went back to Florida with the Corps’ hydraulic 
people, and some anomalies that did not look quite right were noticed.  He stated that 
Northwest Hydraulic Consultants (NHC) provided the Corps with a final report on the 
sump modeling.  Their tests indicated that there was some vortices present in the sump, 
pre-swirl was prevalent, and the big concern was the spatial distribution of the velocity 
within the pump column.  Cary went over all the tests that NHC and the Corps ran on 
the sumps.  He stated that they talked to some people at the St. Louis District that had 
worked with a formed suction inlet (FSI) and how the FSI might be utilized on the sumps 
that exist at Ice Harbor.  The NHC went back and modeled the FSI and was able to 
completely eliminate the vortices, the pre-swirl, and there was only a slight problem with 
the velocity distribution (at 12-percent instead of 10-percent).  He stated that rather than 
delaying the contract by trying to conduct sump modifications, they decided to proceed 
with the installation of the three pumps as they were designed.  He stated that there 
have been no problems with the operations of the existing pumps the past 40 years.  
After reviewing a proposal provided by CH2M Hill, the Corps is proposing a budgetary 
estimate of $1.5 million to install three FSI at the sumps at Ice Harbor.  He stated that 
he has requested some additional funds to install some vibration instrumentation on the 
new pumps for monitoring.  There was discussion on the sumps.  Larry Swenson 
suggested having a pump expert obtain some vibration measurements.  Discussion 
continued.  Bill Hevlin pointed out that there has been vortexing and vibration in the old 
pumps for the last 30-40 years.  Cary explained the aspects of an FSI and discussion 
continued on the sumps.   
 
 Cary Rahn stated that, after the first two pumps had been installed and brought on-
line (approximately 8 hours of operation), his team noticed oil running down the shaft.  
After researching the pumps, it was discovered that the pumps were designed to  
be used on an emergency-type basis (2 weeks) instead of a constant basis (24 hours/ 
7 days a week).  He stated that the pumps have an oil bath bearing that sits on a 
vertical shaft with a lip seal that slowly wears due to the rotating shaft.  Cary stated that 
the project wants the bearings replaced with a seal-less, bath-type journal bearing.  He 
stated that he had received an estimate of $275,000 to replace the bearings (2 bearings 
per pump).  There was discussion on the leaking pumps and the bearing replacement.  
See appendix A, handout two, for program summary.   
 
14. Lower Granite EAWS Modifications.  Cary Rahn stated that construction is 
complete.  The switchgear has been upgraded and is now state of the art equipment.  
The Falk gear reducer ran for approximately 8 hours and tripped off with an over 
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temperature indicator.  He stated that he had called Falk out to the site and was given a 
list of things to do to repair the problem.  He stated that Falk was told that the reducer 
was still theirs.  It was discovered that the model number on the oil filter for the gear 
reducer is different than it should be.  Cary stated that there are looking to see if the 
gear reducer might have a flow restriction issue.   
 
 Cary stated that the system is back and running with two existing pumps and is a 
more efficient, reliable system.  Fish pump 1 is operating, but has some issues that 
need to be addressed.  See appendix A, handout two, for program summary.   
 
15. Ice Harbor and Lower Granite Adult PIT-tag Status.  Cary Rahn stated construction 
has been completed on all three fish ladders.  He stated that last week an issue arose 
on the upper detector on the Ice Harbor south shore.  Pacific States noticed a noise in 
the transformer located inside the non-overflow section of the powerhouse.  He stated 
that the project looked for loose connections and did some infrared scanning on the 
transformer (looking for arcing).  The project people could not find anything wrong.  
Cary stated that it would be best to find $2,000 and replace the transformer.  There was 
discussion on the transformer and funding to replace it.  Cary showed and explained 
some pictures of the PIT-tag antenna stations.  See appendix A, handout two, for 
program summary.   
 
16. McNary, Ice Harbor, and Lower Monumental Spill Survival Study Updates.  Mark 
Smith stated that all the equipment at Ice Harbor, McNary, and downstream has been 
installed for the radio telemetry study.  Fish for the study are currently being tagged.  
The fish will be released on May 29, 2003.  It has been coordinated with Ice Harbor to 
operate 2 days with Biological Opinion (Bi-Op) spill and 2 days with test spill (50-percent 
for 24 hours a day).  The equipment for the hydro-acoustic study has been installed at 
Ice Harbor, and the study team began collecting data last week.  The direct injury of the 
spillway balloon-tag study is currently beginning.  Mark distributed copies of the final 
study plan from Normandeau Associates, Inc. (see appendix A, handout 3).  Mark 
explained the fundamentals of the balloon-tag study.  There was discussion on the 
results of the parts of the balloon-tag study that had already been done.  Mark stated 
that the study design for Ice Harbor is a good one and is running smoothly.  Steve 
Rainey asked that they keep track of the adult fish count for both study treatments at the 
north shore antenna.   
 
 Mark Smith stated that the radio telemetry equipment at McNary has been 
delivered and installed, and the study is currently waiting for fish.  There was a short 
discussion on the elements for the radio telemetry study at McNary. 
 
 The next FFDRWG meeting was set for July 23 and 24, 2003, at McNary.
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Handout 2 – Cary Rahn’s Overhead Presentation 
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Handout 3 – McNary, Ice Harbor, and Lower Monumental Spill Survival Study Plan 
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Handout 3 – McNary, Ice Harbor, and Lower Monumental Spill Survival Study Plan 
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