AGENDA

Fish Passage O&M Coordination (FPOM) Team

February 4, 2010 (1000-1300)

St. Helens Room, NOAA Fisheries, Portland, OR

Conference line: 888-830-6260
FPOM code: 960904

Dykstra code: 855808


1. Review/Approve Agenda and January Minutes (Dykstra)

2. Action Items 
2.1. [Jan 10] MCN lamprey modification.  ACTION:  Fryer will send out the draft monitoring plan to Mackey.
2.2. [Jan 10] BON B2CC opening date.  ACTION: Klatte will send Fredricks’ memo to water quality.  
2.3. [Jan 10] BPA transmission line work at BON PH2.  ACTION: BON Project Fisheries will draft a coordination form, Mackey will assist.
2.4. [Jan 10] MCN TSW timing.  ACTION:  Benner will send his passage data for inclusion in the minutes.  STATUS: completed on 14 January.
2.5. [Jan 10] BON B2CC opening date.  ACTION: Mackey will assist with drafting the change form.  STATUS: completed on 21 January.
2.6. [Jan 10] Galvanized grates.  ACTION: Cordie will finalize the equations and get those to Mackey for inclusion in the minutes.  STATUS: calculations were sent on 25 January for inclusion in the January minutes and they are attached to the agenda.
2.7. [Jan 10] FPP changes.  FPOM will review the Overview change form from NWD.  STATUS: Will be discussed at a future FPOM meeting pending legal decisions associated the BiOp litigation.

2.8. [Jan 10] Water Quality overview change form.  ACTION: Baus will attempt to clean up the change form and run by Laura Hamilton.  STATUS: Will be discussed at a future FPOM meeting pending legal decisions associated the BiOp litigation.
2.9. [Jan 10] MCN T1 transmission line.  ACTION: MCN will test three conditions- 1. load the powerhouse from the north and Unit 3.  2. north loading with units 3 and 4.  3. load from the north.  Dykstra will attempt to get this test set up for 0900 on 19 January 2010.  STATUS: discussed under item 5.
2.10. [Jan 10] FPP changes.  10JDA004 needs modified to accurately reflect the changed in the fish turbine rehab schedule.  STATUS:  completed and located under item 4.7.
2.11. [Jan 10] FPP changes.  10MCN002 needs modified and fish passage numbers for the Washington Shore during December.  STATUS: completed and located under item 4.8.
2.12. [Jan 10] FPP changes.  10 MCN005 needs to have language added.  STATUS: completed and located under item 4.10.
2.13. [Jan 10] FPP changes.  10MCN007 needs to be re-written.  Need to add TSW language to 2.1.  STATUS: completed and located under item 4.11.
2.14. [Jan 10] FPP changes.  10LMN003 needs to go back to NWW FFDRWG.  

2.15. [Jan 10] FPP changes.  10LGS003 needs to be modified with flat spill volume when river flows are 30-40kcfs.  .STATUS: combined with 10LGS001.  10LGS001 will be presented to FPOM for approval.
2.16. [Jan 10] FPP changes.  10AppB002 temp gradient.  Needs to be modified.  STATUS: to be discussed under item 4.
2.17. [Jan 10] Smith Root UMT array.  ACTION:  Mesa will present his study plan at the next FPOM meeting.  STATUS: to be discussed under item 11.
2.18. [Jan 10] FPP changes.  Benner will draft all of his proposed changes into FPP change forms and send to Mackey and Baus by 29 January.  STATUS: change forms sent to Baus and Mackey on 27 January, however, change forms were incomplete.  Further discussion under agenda item 13.
3. Updates (Dykstra/Mackey)
3.1. BON PH1 grizzlie drain modifications.  (placeholder so the issue isn’t forgotten)
3.2. BON TIE Crane.  Now a 45 ton crane instead of 50 ton.
3.3. BON Trolley pipe installation.  Coordination form attached.

3.4. TDA COP.  The revised The Dalles Lock and Dam Configuration and Operation Plan is now available on the USACE Portland District website (see attached cover letter).  http://www.nwp.usace.army.mil/pm/e/reports/afep/config/TDA-COP_December2009.pdf  Please review at your convenience and provide comments to me or Brad Eppard by 11 February.  

3.5. JDA Avian installation.  Sean Askelson provided the following construction schedule from the contractor responsible for building the new avian array at John Day:  Line numbers and lengths are on the attached pdf drawings.  Note:  The contractor is planning on installing the north towers with a Chinook Helicopter (this is about 2200-ft away from any BPA lines).  I believe this coincides with a majority of the Navlock Outage period, so they don't have to work around lock operations.  

3.5.1. Activity






Start

End

Install S2 Tower, EE:E2 & EW:S2 Carrier Lines

23-Feb-10 
26-Feb-10 

Install North Towers & Carrier Lines 


11-Mar-10 
21-Mar-10

Install South Towers & Carrier Lines 


07-Mar-10 
13-Mar-10

Demolish Existing Array Lines and Anchors 

07-Mar-10 
10-Mar-10

Install Eye bolts 





08-Mar-10 
11-Mar-10

Install Spillway Avian Line Anchors 



11-Mar-10 
17-Mar-10

Install Avian Lines #81 to #128 



11-Mar-10 
17-Mar-10

Install Avian Lines #38-53, 58-78 



17-Mar-10 
22-Mar-10

Install Avian Lines #1 to #37 




22-Mar-10 
31-Mar-10

Install Avian Lines #54-57, 79-80 



30-Mar-10 
31-Mar-10

3.6. LGS NSE-3 and NPE-3 progress 

3.7. LGS JFF modifications

3.8. LGR turbine unit #3.  Unit 3 has a major grounding issue forcing the unit out of service.  Best estimate on return to service date is late spring 2010.

4. Change forms to approve or reject.

4.1. 10BON008 5.2.doc.
4.2. 10BON009 Table BON-14.doc

4.3. 10BON010 Table BON-13.doc

4.4. 10BON011 2.5.1.1.m.doc

4.5. 10BON012 2.4.2.3.a B2CC for kelts.doc

4.6. 10BON013 2.2.3.doc

4.7. 10JDA004 2.5.1.2.d.2.doc

4.8. 10MCN002 Winter maintenance dates.

4.9. 10MCN003 ESBS delay installation

4.10. 10MCN005 Trash Rack Cleaning frequency

4.11. 10MCN007 TSW Operation

4.12. 10MCN008 remove adult reference in sentence
4.13. 10MCN009 Turbine unit priority change amended

4.14. 10MCN010 Early ESBS removal

4.15. 10LMN003 spill table consolidation.

4.16. 10LGS001/10LGS003 spillway weir
4.17. 10LWG004 unit dates change typo

5. MCN T1 replacement.  This will result in units 1-2 being OOS for Sept-Oct 2010.  Test information attached to the agenda.
5.1. Background:  At our FPOM meeting on 14 Jan, we discussed the T1 bank replacement work proposed at McNary.  This effort will result in turbine units 1 and 2 being out of service for Sept-Oct 2010.  Although the Fish Passage Plan list units 1-2 as the lowest priority units, FPOM representatives requested that NWW conduct a field visit to observe tailrace conditions under a variety of turbine unit configurations.  The primary goal was to observe tailrace conditions and identify problems that may occur when units 1 and 2 are not in operation.

5.2. Field Test:  Steve Richards (WDFW) joined Ann Setter, Ryan Laughery, Brad Eby and me at the project.  Units 9, 13, and 14 were unavailable for testing for duration of test and the fish ladder was dewatered. Each unit was operating within the 1% range at approximately 9-10kcfs per unit for the duration of testing. 

5.3. Observations: 

5.3.1. Condition 1 had all remaining units in operation except for units 1 and 2.  Figure one (see attachment for figures) depicts the hydraulic characteristics within the vicinity of the Oregon shore fish entrance for condition 1. The boil from unit 3 creates a large stagnation area with a very slow eddy effect in front of the Oregon shore entrance. 

5.3.2. Condition 2 involved transferring the flow from unit 3 to unit 1. Figure 2 depicts the turbine boil from unit 1 creating two separate stagnation areas.  These areas have significantly more turbulence associated with them than the previous condition with less capacity to eddy flow. 

5.3.3. Condition 3 involved transferring the flow from unit 4 to unit 2.  This operation provided very similar hydraulic characteristics as the previous condition with the exception that unit two flow seemed to pull to the north more aggressively. Flow from unit 2 interacted with unit 5 flow just below the outlet of the juvenile outfall pipe causing a somewhat larger area of stagnation between units 2 and 5 as compared to units 1 and 4 in the previous operation.

5.3.4. All three conditions appeared capable of providing acceptable adult fish entrance conditions. Condition 1 significantly reduced turbulence in the vicinity of the entrance and provided a positive downstream flow path unlike the other two operations. Condition 1 also provided the best egress from the existing juvenile outfall. 

5.4. Recommendation:  After the field visit, I am comfortable with the McNary T1 work proceeding as planned because the operation of unit 1 does not appear to benefit conditions associated with adult fish passage.  If you have concerns with the T1 proceeding as planned, please respond by COB Thursday, 21 January, 2010.

5.5. In addition at our next FPOM meeting (February 4 at 10 a.m.), we can discuss a potential FPP change form focused on switching unit priority (likely unit 3 up to 14, then 2, 1) when the spill season ends.  

5.6. A special thanks to Ryan Laughery for describing the hydraulic conditions above and for assembling the attached figures and to Steve Richards for participating with us.

6. JDA-N actuators.(Zyndol)  S. Tackley provided the following update- “If you haven't already heard, the supplier of the sill gate actuators for the JDA North ladder exit section will not be able to deliver the parts until well into April.  The PDT met on January 19 to discuss this and to start the contingency planning process.  The short story is that we should have no problem operating the JDA NFL with the sill gates dogged off at their highest setting, as the "high" setting allows a lot of flexibility in the forebay elevation.  As long as forebay is above 261 ft (97-98% of the time for last 10 years), we can meet fish criteria.  We recommend operating this way until the actuators can be installed.  We would prefer to install the actuators in December 2010, but it sounds like the nav lock outage and associated construction won't allow it, so I am recommending a 2-week installation period in early August (August 2-16).  We are meeting with some folks from the region for a JDA NFL site visit today, so I will bring this up and mention that they should expect a coordination request soon.”
7. TDA transformer oil spill.  (Cordie)  Per info today, there is still ~50 gallons under the concrete slab. We should still continue coordinating contingency plan in case we need it. 
8. BPA request for PH2 OOS on 10 April. (Bettin/Hausmann)

9. BON Spill bay 15 hoist.  (Hausmann)
10. BON PH1 WG2 submergence limitation.  (Hausmann)  FPC pointed out the footnote in the FPP Table BON-7 doesn’t seem to be correct, given the sill elevation for WG2.  It is believed the footnote was inserted because at low tailwater, the AWS conduit can not supply enough water, due to pressure limitations on the conduit walls, to keep both WG2 and WG64 open 8’.  BON Fisheries would like to test the ability to maintain differential and submergence during the summer months, when tailwater is below 13’.
11. Smith Root UMT array study plan.  (Mesa)
12. PIT tag detection at the AFF.  (Fryer)  CRITFC is working on getting PIT tag detection installed by Biomark for 2010 at brail pool exit, the sockeye recovery tank exit, and where they put the fish into the brail pool of the AFF.  This would allow better accounting for fish as they move through the AFF, providing information on immediate PIT tag loss as well as recovery time.  Fryer has the modification through his Accord project, and he is ready to contract with Biomark.  This has been mentioned at FPOM and there were no concerns.  He would like approval or further discussion from FPOM.

13. FPC change forms.

14. Other

15. Next FPOM Meeting
15.1. 04 February 2010- FPP Appendix G (BON AFF) meeting at NOAA.  1300-1600

15.2. 11 March 2010- FPOM meeting at NOAA.  0900 – 1400 

[image: image1.emf]Zinc Ratio Standard calculations using field sample results;

Assumed possible salmonid zinc concentration in water threshold is 0.026ppm 

Field samples from fishways tested for zinc concentrations < 0.010ppm 

Calculated zinc surface area per flow ratio results can be multiplied by 2.5 and retain <0.026ppm

Calculated ratio zinc covered surface area per grating area (provided by project engineering):

Bearing Bars Support Bars

Height 1inches Height 0.25inches

Thickness 0.188inches Thickness 0.25inches

Spacing 1.188inches Spacing 4inches

Surface Area 288square inches Surface Area 36square inches

Total 324In^2 surface / Ft^2 grating

2.25 Ft^2 surface area / 1 Ft^2 grating area

North fishway  ~5yr old zinc grating installation

Total grating surface area zinc = 17,099 Ft^2

Total fishway flow = ~800cfs PUD aux flow + ~100cfs ladder flow

Zinc per flow ratio = 17,099 Ft^2 zinc / 900cfs flow =   19 Ft^2 zinc /  1cfs flow

Given 0.010ppm sample detection limit, 49 Ft^2 zinc / 1cfs flow maintains <0.026ppm zinc

Conservative approach - 40 Ft^2 zinc / 1cfs flow will maintain concentrations below assumed threshold

East fishway  1-3 yr old zinc grating installation

Total zinc surface area upstream of sample location = 5,906 Ft^2

Total estimated flow upstream of sample location = ~100cfs ladder flow +  17.5% fish unit flow (~753cfs)

Zinc per flow ratio = 5,906 Ft^2 / 853cfs = 7 Ft^2 / 1cfs flow

Given 0.010ppm sample detection limit, 18 ft^2 / 1cfs flow maintains <0.026ppm zinc

Zinc per flow ratio of east fishway is over 2.5 times less than north fishway ratio for grating installed to date.

East fishway proposed future grating installation 

Total zinc surface area of proposed grating installation = 33,652 Ft^2

Total fishway flow = ~4,300cfs fish units + ~100cfs ladder flow

Zinc per flow ratio =  33,652 Ft^2 / 4,400cfs = 7.7 Ft^2 / 1cfs

Given 0.010ppm sample detection limit, 20 Ft^2 / 1cfs flow will maintain <0.026ppm

Zinc per flow ratio of proposed zinc grating installation will be two times less than north fishway ratio to date.

Conclusion;

Assuming leach rate is constant over time and the north fishway zinc ratio calculations are accurate, installation 

of the east fishway zinc galvanized grating will be well under the assumed concentration threshold of 0.026ppm.

Possible recommendation;

Some calculations of expected concentration levels have been completed with ladder flow only. It may be possible 

do similar calculations to provide an estimated expectation of what the concentration level without the use of 

field samples.



OFFICIAL COORDINATION REQUEST FOR 

NON-ROUTINE OPERATIONS AND MAINTENANCE

COORDINATION DATE- 29 Jan 2010
PROJECT- Bonneville First Powerhouse JSATS Trolley Pipe Installation
RESPONSE DATE- 12 Feb, 2010
Description of the problem- Steel 4”Trolley pipes that support the housing of the JSATS detection system are to be installed on each of the main unit pier noses in the first powerhouse forebay.  To safely have divers in the water to complete the installation the main of where the pipe is being install will be shut down as well as units on either side for protection.  In addition to the main units having to be OOS for diver safety the project is also requiring that the Ice and Trash Sluiceway (ITS) end gate be closed. The proposed dates for the dives are 15-19 March 2010. Dives are scheduled for daylight hours Monday through Friday.  The ITS end gate will be reopened at the end of each day.

Type of outage required- Divers require the units on either side as well as the main unit that they are diving over to be shut down.  It is the project’s safety policy to close the ITS for activities over the sluiceway area or dives that may have the potential for a person falling in the water.
Impact on facility operation- The powerhouse will operated, to facilitate dives, with as many as 3 main units OOS.  Currently units 7 & 9 are OOS for Rehab.  PH2 will remain the priority PH during this time.  The ITS end gate will be closed while divers are working then re-opened when they leave for the day.

Length of time for repairs- Five days of main unit outages and sluiceway gate closures are expected.  There is a potential for the dive time to be reduced depending on work progression and ease of placement.

Expected impacts on fish passage- There should be minimal impacts to fish passage from the trolley pipe dives.  PH2, the priority powerhouse this time of year will still be operating and the fish units will still provide attraction flow to the fishway. Depending on rivers flows mid March we anticipate that PH1 units will not be running at this time due to low river conditions. Impacts resulting from these dives would include pushing migrating juveniles that would normally exit the PH1 forebay via the sluiceway through the PH1 minimum gap runner turbines.

The Project has very specific mandatory safety regulations and protocols to ensure diver and worker safety while working and diving on the PH1 forebay deck and over water.  The impacts on fish passage will be from shutting down various the sluiceway entrances but fish will still be able to search out other sluiceway openings depending on what area the dive is taking place. The placement of these pipes are part of a much larger 7 million dollar LCR Survival Study (BON, TD, JD) approved within the AFEP Process for 2010 by the regional fish managers.  Acoustic nodes will be deployed on these trolley pipes to measure and determine passage routes through PH1 and ultimate survival below Bonneville Dam.

Comments from agencies

Final results
Please email or call with questions or concerns.

Thank you, 

Dennis Schwartz

NWP Planning biologist

503-808-4779

Dennis.E.Schwartz@usace.army.mil
Date: 1/22/10

From: Bob Cordie, Project Biologist, The Dalles Dam

Re; Contingency plan for The Dalles east fishway, south channel operation in the Westrick park oil spill recovery efforts

With the transformer spill in Westrick Park at close proximity to the south fishway channel, an unknown quantity of oil may be in the substrate in the immediate area. To date, no oil sheen has been observed in the channel. Close monitoring continues. There is a possibility of oil migrating into the channel during fish passage season, several months after the spill recovery efforts. Therefore this contingency plan will be presented as an alternative operation to allow oil recovery efforts.

Increased fishway inspection observations will be conducted immediately after the east fishway is returned to service to catch any oil sheen. This will be done during optimal lighting conditions at the westrick building bridge and the south entrance area. If oil sheen is noted, the project ECC will immediately be notified. 

If it is determined the volume of oil needs to be contained, the following operation may be implemented pending approval from regional fish managers.

1) Shut down Fish unit 1 and 2.

2) Install isolation bulkheads between powerhouse and south channel. This includes auxiliary water conduit bulkhead and channel bulkhead. 

3) Install south entrance bulkheads to isolate channel from river.

4) Crane setup and structural prep work must be completed prior to fish unit shut down.

5) Open all west and east entrance weirs to full open.

6) Return fish unit operation to half load and slowly increase while monitoring east and west entrance flows.

7) Maintain this operation during oil recovery efforts.

Fish Passage Data 

Blue bars are flow percent flow volume. Maroon bars are percent passage.

[image: image2.emf]Chin entrance use vs flow 2000 (with spill)
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[image: image3.emf]Chinook entrance use vs flow 2001 (no spill)
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[image: image4.emf]Steelhead entrance use vs flow 2000 (with spill)
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[image: image5.emf]Steelhead entrance use vs flow 2001 (no spill)
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[image: image6.emf]Sockeye entrance passage vs flow 1997
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Potential flow and fish passage affect;

South entrance passage ranges from 10-25% depending on species. South entrance flow is approximately 40% of total. If south entrance is closed, the 40% flow will be added to east and west entrances. However due to potential added pressure on fishway grating on east and west, the full 40% may not be used.

With added flow to the east and west, it’s possible the 10-25% south passage may be distributed to east and west without added overall dam passage delay. University of Idaho telemetry would be needed to verify potential overall passage delay.

OFFICIAL COORDINATION REQUEST FOR 

NON-ROUTINE OPERATIONS AND MAINTENANCE

COORDINATION DATE- 1 February 2010
PROJECT-  John Day Lock and Dam

RESPONSE DATE- 16 February 2010
Description of the problem- The 2010 John Day North Fish Ladder (JDA NFL) construction period is expected to end by March 30, as approved by FPOM on 22 June 2009.  The Corps has been officially notified by the primary contractor that the supplier of the sill gate actuators will be unable to deliver the actuators until mid- to late-April 2010, well after the contract completion date of 15 March.  Corps personnel met on 19 January to discuss contingency plans to address the late delivery and installation of the actuators. 

The actuators are designed control the sill settings (3 different setting levels) to assure that the flow into the exit section remains within a limited range of flow rates (31-85 cfs) over a specific range of forebay elevations.  As long as the exit channel flow rates are kept within these flow ranges, the existing automated make-up water supply system will have adequate capacity to supply the required additional flow to produce a total ladder discharge rate (85 cfs for salmon, 113 cfs for shad) that will meet ladder head criteria (1.0 feet for salmon, and 1.3 ft for shad).  These conditions can be met by manually setting the sill levels at their highest setting, as long as forebay elevations remain between 261 and 268 ft.  Hourly data suggests that from 2000 through 2009, forebay elevation has remained above 261 ft 99.998% of the time.  Once fixed, sill gates could not be operated until actuators are installed.

The Corps recommends that the sill gates be manually set and that the Reservoir Control Center place a constraint on the John Day Dam forebay elevation (≥ 261 ft) until the sill actuators can be installed and tested in early August (2-16 August 2010), per the Recommended Interim John Day Dam North Fish Ladder Operation Plan (see attached memo).  Although post-season (December 2010) actuator installation and testing was seriously considered, the planned navigation lock outage and busy construction schedule precludes installation of the actuators outside the fish passage season.         

Type of outage required-  Manual operation (on a fixed setting) of JDA NFL sill gates until installation and calibration of 35 sill gate actuators in early August.  
Impact on facility operation-  If forebay elevation is maintained above 261 ft, no impacts are expected during the interim operation period (15 or 30 March – 1 August).  This request involves installation of sill actuators over the exit section of the JDA NFL during the fish passage season. The contractor will use tarps over their work areas to prevent miscellaneous tools and hardware from falling into the water.  Actuator calibration would be done at night to minimize impacts on salmonid passage. 
Length of time for repairs-  Two weeks (2-16 August).

Expected impacts on fish passage-  No impacts are expected during the interim operation period.  Expected impacts on fish passage are minimal during the early August installation period, as the JDA NFL will continue to operate during installation.  Installation does involve work over the ladder and night-time calibration in early August would coincide with historically high lamprey passage periods.  The proposed installation schedule would likely fall between the end of the summer Chinook salmon passage season and the beginning of the fall Chinook salmon passage season.  The 5-year average (2005-2009) for adult steelhead passage from 2-16 August was about 900 fish per day; adult Chinook passage averaged 270 fish per day; Sockeye passage averaged 7 per day; Lamprey passage averaged 86 per day.

Comments from agencies-

Final results- 
Please email or call with questions or concerns:

Sean C. Tackley

503-808-4751

sean.c.tackley@usace.army.mil
U.S. Army Corps of Engineers




19 January 2010

Stephen Schlenker, CENWP-EC-HD

MEMORANDUM FOR THE RECORD

SUBJECT:  Recommended Interim John Day Dam North Fish Ladder Operation Plan until Sill Gate Actuators can be Installed 

The actuators for the John Day North Fish Ladder Exit Section (currently under construction) will not be supplied in sufficient time for installation by the contract completion date: March 15, 2010.  The actuators are designed control the sill settings (3 different setting levels) to assure that the flow into the exit section remains within a limited range of flow rates (31-85 cfs) over a specific range of forebay elevations.   As long as the exit channel flow rates are kept within these flow ranges, the existing automated make-up water supply system will have adequate capacity to supply the required additional flow to produce a total ladder discharge rate (85 cfs for salmon, 113 cfs for shad) that will meet ladder head criteria (1.0 feet for salmon, and 1.3 feet for shad).   The PDT recommends that the fish ladder be operated in a single fixed sill setting that will cover the widest range of likely forebay elevations until the installation and testing of the actuators can be completed.  

The stage versus percent of tome exceeded for hourly forebay records during the fish passage season (March 1 – November 30) over 25 years between 1974 -1999 are shown in the figure below.  The forebay is above elevation 261 feet about 97-98% of the time.  In addition, hourly forebay data (from 2000-2009) show that the forebay dropped below 261 (el 260.9 feet) only one time during the last ten years.   The maximum operational range of forebay elevations is between 257 – 268 feet.

[image: image7.emf]
The high sill settings (highlighted in yellow in the following table) are the recommended fixed settings until the actuators can be installed and tested. These settings, coupled with the make-up water system, will provide the needed range of discharge rates for both salmon (1.0 feet) and shad (1.3 feet) ladder head criteria over the range of forebay elevations between 261 – 268 feet.  

	Weir
	No Sills                         (FB <264 ft)
	Low Sills (1')                         (FB <264.6 ft)
	HIGH Sills                 (FB: 261-268 ft)

	
	Slot Width (ft) 
	Sill Height (ft)
	Slot Width (ft) 
	Sill Height (ft)
	Slot Width (ft) 
	Sill Height (ft)

	1
	1.50
	0
	1.50
	0
	1.50
	0

	2
	1.50
	0
	1.50
	1.00
	1.50
	1.00

	3
	1.50
	0
	1.50
	1.00
	1.50
	1.00

	4
	1.25
	0
	1.25
	1.00
	1.25
	1.00

	5
	1.25
	0
	1.25
	1.00
	1.25
	1.00

	6
	1.25
	0
	1.25
	1.00
	1.25
	1.00

	7
	1.25
	0
	1.25
	1.00
	1.25
	1.00

	8
	1.25
	0
	1.25
	1.00
	1.25
	1.00

	9
	1.25
	0
	1.25
	1.00
	1.25
	1.75

	10
	1.25
	0
	1.25
	1.00
	1.25
	2.25

	11
	1.25
	0
	1.25
	1.00
	1.25
	2.50

	12
	1.25
	0
	1.25
	1.00
	1.25
	2.75

	13
	1.25
	0
	1.25
	1.00
	1.25
	3.00

	14
	1.25
	0
	1.25
	1.00
	1.25
	3.25

	15
	1.25
	0
	1.25
	1.00
	1.25
	3.50

	16
	1.25
	0
	1.25
	1.00
	1.25
	3.75

	17
	1.25
	0
	1.25
	1.00
	1.25
	4.00

	18
	1.50
	0
	1.50
	1.00
	1.25
	4.25

	19
	1.50
	0
	1.50
	1.00
	1.25
	4.75

	20
	1.50
	0
	1.50
	1.00
	1.25
	5.25

	21
	1.50
	0
	1.50
	1.00
	1.25
	5.50

	22
	1.50
	0
	1.50
	1.00
	1.25
	5.75

	23
	1.50
	0
	1.50
	1.00
	1.25
	6.00


If the forebay drops below 261 feet while under the recommended high sill settings, then the ability to meet shad head criteria will be increasingly compromised below 261.  The flow will also not meet minimum head drop (0.2 feet) criteria at certain exit weirs. 

The Corps recommends that the Reservoir Control Center place a constraint on the John Day forebay to prevent the forebay from dropping below elevation 261 feet until the actuators have been installed and tested. 

The recommended schedule and duration for the installation of the actuators will be decided at FPOM or FFDRWG based on biological data.  As long as the forebay is comfortably between 261 and 265 ft, the actuators can be tested for one sill at a time while flow is in the ladder without causing flow to overtop the sidewalls.  The actuator gates move (close or open) slowly and will not create large transients within the system.

FPP CHANGE FORMS
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ 
Change Request Number: 10BON008

Date:  14 January 2010

Proposed by:  NWP

Location of Change: BON 5.2   

Proposed Change:  Remove the last sentence- “Powerhouse One units 1 through 6, 8, and 10 have different MW output requirements because they are minimum gap runner units and have a different MW versus discharge relationship.”

Reason for Change: All PH1 units are MGR units  now.

Comments from others: 

Record of Final Action: 
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ 
Change Request Number: 10BON009

Date:  14 January 2010

Proposed by:  NWP

Location of Change: Table BON-14
Proposed Change:  Remove the column “Without STS”

Reason for Change: All STSs have been removed and scrapped at PH1.

Comments from others: 

Record of Final Action: 
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ 
Change Request Number: 10BON010

Date:  14 January 2010

Proposed by:  NWP

Location of Change: Table BON-13
Proposed Change:  Remove the second row “PH1 STSs installed (NLT September 3) until the ITS is taken OOS for additional mods (NLT November 30)” and the associated unit priority.

Reason for Change: All STSs have been removed and scrapped at PH1.

Comments from others: 

Record of Final Action: 
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ 
Change Request Number: 10BON011

Date:  14 January 2010

Proposed by:  NWP

Location of Change: 2.5.1.1.m
Proposed Change:  
m.  At PH1, 1B, 1C and 10B should remain open from December 01 through the end of February.  This operation is intended to facilitate steelhead kelt passage.

Reason for Change: The unit 1 chaingates will already be open and 10B will automatically track with forebay to maintain good flow over the gate and flushing flow through the ITS.  7A is not an automated gate and may not always provide an adequate opening into the ITS as forebay fluctuates.

Comments from others: 

Record of Final Action: 
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ 
Change Request Number: 10BON012

Date:  1/13/2010

Proposed by:  NOAA Fisheries- Fredricks

Location of Change:  BON 2.4.2.3.a

Proposed Change:  Include the following language

a.  Beginning on 1 March, JMF personnel will enumerate steelhead/kelt passage at the JMF adult/debris separator.  When two steelhead/kelts per day are seen at the JMF separators for two consecutive days, the B2CC will be opened within 14 hours.

Reason for Change: Allows for safer kelt passage while reducing B2CC operation.  The following points form the basis for this recommendation, please see Fredricks’ January 12, 2010,  memo (attached to draft January 13, 2010, FPP meeting minutes) for more detailed justification. 

· The kelt outmigration at Bonneville Dam is likely made up of listed lower Columbia River steelhead stocks including the severely depressed winter steelhead stock.

· Protecting kelts in March is important since early outmigrating kelts are more likely to return.

· Kelts use the corner collector preferentially when it is open.

· Kelt passage survival through the corner collector is likely much higher than through the powerhouse turbines.

· A two fish/two day trigger reasonably predicts the start of the bulk of the early kelt outmigration.

· The two fish trigger reflects a higher passage rate since separator counts are not a population estimate, actual passage would be higher based on expansions for FGE and separator sampling effort.

· A trigger based on higher numbers would do little to protect kelts passing in a low passage year, a time when they need the most protection.

· A two fish/two day trigger would reduce the concerns about unnecessary use of the corner collector.  The passage data would suggest a mid to late March opening on most years, rather than the March 1 opening originally under consideration.

Comments from others: CRITFC approves.  USFWS agrees.  ODFW agrees.  

Record of Final Action: 
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ 
Change Request Number: 10BON13 2.2.3

Date:  13 January 2010

Proposed by:  Fredricks

Location of Change:  BON 2.2.3

Proposed Change:  “To reduce adult fallback from June 16 through August, daytime spill will be limited 100kcfs or less whenever powerhouse one is in operation (see also 2.2.2).”
Reason for Change: to correct the language.

Comments from others: 

Record of Final Action: Approved at 13 January 2010 meeting.

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ 
Change Request Number: 10JDA004 

Date:  13 November 2009

Proposed by:  NWP

Location of Change:  2.5.1.2.d.2 

Proposed Change:  
d. Powerhouse.

1.  Operate entrances NE-1 and NE-2.
2.  Operate four powerhouse floating orifices (1, 2, 18, and 19) and open associated auxiliary water diffusers.  (See also 2.5.1.2.a.4.).  During the fish turbine #3 overhaul planned for 2010-2011, floating orifice gates 18 and 19 will be closed.

Reason for Change:  Old information.  Needs to be updated.

Comments from others: change 2008 to planned for 2010-2011.

Record of Final Action: 
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺ 
Change Request Number:  10MCN0002 

Date:  8 Dec, 2010 / resubmitted January 29, 2010

Proposed by: Brad Eby - McNary Project
Proposed Change: 

1) Section 2.3.2.1  page  MCN-12 :  Change Adult Fishways Winter Maintenance period to 5 December through  28 February .  

2) Add the following  to section 2.3.2.1.h:   

The Oregon ladder may not be taken out of service prior to 1 January.
Reason for Change:  McNary’s aging fishways (58 years) are requiring increasing amounts of maintenance time to keep pumps, entrance gates, and water control structures serviceable.   A two month work window during the coldest months of the year fall far short of time required to perform the extensive critical work now required of the system.   An adult salmonid travel time from John Day to McNary (3 to 5 days, based on peak passage days) does not seem commensurate with the thirty day delay of McNary’s winter work period.      

Adult fish passage for 2003 to 2007 at McNary Dam from December 1 to December 15:

	 
	Chinook
	Chinook jacks
	Coho Adult
	Coho Jacks
	STHD totals
	Steelhead- unclipped

	Year
	TOT
	O
	W
	TOT
	O
	W
	TOT
	O
	W
	TOT
	O
	W
	TOT
	O
	W
	TOT
	O
	W

	2003
	104
	16
	88
	0
	0
	0
	1
	2
	-1
	1
	1
	0
	641
	608
	33
	233
	213
	20

	2004
	107
	14
	93
	2
	1
	1
	9
	6
	3
	0
	0
	0
	878
	799
	79
	306
	265
	41

	2005
	52
	
	
	1
	
	
	2
	
	
	1
	
	
	369
	
	
	89
	
	

	2006
	118
	
	
	3
	
	
	0
	
	
	2
	
	
	1639
	
	
	356
	
	

	2007
	70
	
	
	3
	
	
	3
	
	
	0
	
	
	1239
	
	
	11
	
	


Comments from others:
Fredricks said it reduces protection for fish because the facility is falling apart.  This language would allow both ladders to be out at the same time.  Moody clarified that it should say that there would be only one ladder out at a time as stated in section 2.3.2.1.h.  
FPOM suggested the change above.  FPOM also wants data on how many fish are passing the Washington Shore ladder during December.

Record of Final Action:

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺
Change Request Number: 10MCN003

Date:
October 6, 2009

Proposed by: CENWW - 

Proposed Change:  Change the following section of the 2010 Fish Passage Plan to reflect the delayed installation of the ESBS:

Section 2.3.1.2.b.1.  Operate ESBSs with flow vanes attached to the screen.  Installation of the ESBSs will not start before the first Monday of April and will be completed within the following two weeks.

Reason for Change:The 2008 Columbia Basin Fish Accords specify actions needed to be undertaken and considered to assist with Pacific Lamprey Passage.  Item #3 under juvenile actions to be taken says the Corps shall, “consider lifting extended length screens (primarily at McNary but also at Columbia and Snake River dams) in consultation with the NOAA and the Tribes.”  
The delay of ESBS installation is designed to benefit a pulse of lamprey that tend to migrate downstream just before a larger number of juvenile salmon and steelhead arrive at MCN around the 20th of April.

FPOM discussed and approved this for the 2009 year.
Comments from others:  Elevated to RIOG – January 2010

Record of Final Action:
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

Change Request Number: 10MCN0005 Trash rack cleaning frequency
Date:  November 4, 2009
Proposed by: NWW – Operations.

Proposed Change:  MCN 2.3.1.2. Fish Passage Period (April 1 through December 15) 


a. Forebay Area and Intakes.

4. Remove debris from forebay and trashracks as required to minimize impacts on fish condition.  Generally this will result in removing debris from trashracks at least four times per year - just prior to the fish passage season and, monthly for the first three months Raking may be required when heavy debris loads are present in the river.  Fish quality and trash rack differential may also be an indicator of debris buildup on the trashracks.  Project biologist shall determine when trash raking is required.   
Reason for Change:  This change was discussed and recommended at FFDRWG.
Comments from others:

Wills asked how this was done before.  Moody said it was done every other month and as needed.  Kruger and Fredricks asked what would happen after the first three months.  Klatte recommends taking out “additional”.  Dykstra said that before, rakings may have occurred just a couple times a year.  Kruger would like to know what will happen after the first three months and prior to the fish passage season.  FPOM requests clarification.  The first cleaning would be in March, then in April, May and June.  Any additional rakings would occur as needed.  Fredricks doesn’t see this as an aggressive way to deal with the trash at MCN.  He would like to know how often they see problems after the spring.

Record of Final Action:  Approved with changes.  Dykstra to send the corrected form.

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

Change Request Number: 10MCN0007

Date: January 11, 2010 / revised January 27, 2009
Proposed by: A. Setter

Proposed Change:   NEW SECTION:  2.3.1.2  h. TSW Operation.

TSW will be installed in spillbays 19 and 20, available for the start of the summer spill operations. Both TSW’s will be removed from spillbays as soon as possible after  June 1, but no later than June 20.  Finalized date will be coordinated with the regional fishery managers. 
Reason for Change:  Regional fishery managers (NOAA, USFWS, IDFG, ODFW,CRITFC, WDFW, Yakima tribe), BPA, and the Corps agree that summer passage survival at McNary would be higher with 50% spill and no TSW's in place.  TSW's would remain in place for the spring fish passage season to benefit steelhead.

Comments from others:
From Jan 2010 FPOM minutes:
(Recommended TSWs be pulled as soon as possible after June 5th.  FPOM requested the steelhead numbers for the last ten years.  Dykstra recommended a range from June 5th – 20th for now.  
Update section 2.1.1.  Remove reference to adult spill pattern. (See FPP Change form 10MCN0008)

Benner will send his passage data for inclusion.
Record of Final Action:Dykstra will coordinate a refined range (June 5 to June 20) with NWW.
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

Change Request Number:  10 MCN008

Date:  22 January 2010

Proposed by: Greg Moody

Proposed Change:  Update section 2.1.1.  Remove reference to adult spill pattern in the FPP.     This was captured in the January FPP meeting.  Reference FPP change form 10MCN0007.

Currently in the FPP section 2.1.1.:

2.1.1.  Involuntary spill at McNary is the result of river flow exceeding powerhouse capacity, insufficient generation loads to pass the river flow, turbine unit outages (forced or scheduled), or the failure of a key component of the juvenile fish passage facility which forces the project to spill to provide juvenile fish passage.  Spill at McNary shall be distributed in accordance with the adult fish passage spill pattern included at the end of this section in Table MCN-8.  Special spills for juvenile fish passage will be provided as detailed in Appendices A and E.  

Change to:

2.1.1.  Involuntary spill at McNary is the result of river flow exceeding powerhouse capacity, insufficient generation loads to pass the river flow, turbine unit outages (forced or scheduled), or the failure of a key component of the juvenile fish passage facility which forces the project to spill to provide juvenile fish passage.  Spill at McNary shall be distributed in accordance with the spill pattern included at the end of this section in Table MCN-7.  Special spills for juvenile fish passage will be provided as detailed in Appendices A and E.  

Reason for Change:

Comments from others:
Record of Final Action:

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

Change Request Number: 10MCN009 Turbine unit priority with elevated temperature. Amended.
Date:
October 28, 2009 / Revised January 25, 2010
Proposed by: CENWW - 

Proposed Change: 

Changes to turbine operations were approved during the Nov 2009 FPOM as displayed:

Table MCN – 5 Turbine unit operation priority for McNary Dam

	Season
	Operation
	Unit Priority

	March 1 to November 30
	Fish Passage period and

Fish Bypass
	1,2,3,4, or 5, then 14 in descending order*

	
	Fish Collection and Transportation, and no spill
	14 to 1 in descending order

	
	Fish Bypass or Fish Collection and Transport with forebay temperatures > 70oF and spill is taking place


	14 to 1 Priority with modifications at the southern end of the powerhouse to be determined by Project Biologist to minimize temperature differentials in gatewells and juvenile collection channel


Amend the Table MCN – 5,  Turbine unit priority for McNary Dam by adding the last two lines to the chart.

Table MCN – 5 Turbine unit operation priority for McNary Dam

	Season
	Operation
	Unit Priority

	March 1 to November 30
	Fish Passage period no collection for transport

	1,2,3,4, or 5, then 14 to 6 or 5 in descending order*

	
	Fish Collection and Transportation, and no spill
	14 to 1 in descending order

	
	Juvenile Bypass or Fish Collection and Transport with forebay temperatures > 70oF and spill is taking place


	14 to 1 Priority with modifications at the southern end of the powerhouse to be determined by Project Biologist to minimize temperature differentials in gatewells and juvenile collection channel

	
	End of Summer Spill
	3-14 then2,1

	December 1 to February 28
	24 hours
	Any order


*   Provides positive downstream flows at the outfall and based on unit availability.

Reason for Change: These changes were suggested after reviewing tailrace conditions as noted in a email from Tim Dykstra on Jan 20, 2010 to FPOM.

Comments from others:
Record of Final Action:  
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

Change Request Number: 10MCN0010, Early ESBS removal.

Date:  8 December, 2010

Proposed by:  Brad Eby - McNary  

Proposed Change:  Section 2.3.1.1.

Change date for the start of ESBS Fish Screen removal to 1 December.  

An option might be to remove up to ½ of the screens between 1 - 15 December on non priority units and the other ½ after 15 December.  All units with removed ESBS will be out of service until 15 December. 

Reason for Change: There is not currently a provision in the FPP to remove half of the screens October 1, as there is for the Snake River Projects.  “Up to one-half of the ESBS /STS may be removed on October 1 as long as unscreened turbine units are not operated.”

42 ESBS at McNary have been underwater for most of 13 years.  Increased maintenance time and effort to keep them serviceable is threatening their reliability throughout the fish migration season and making it very difficult to keep up with repair schedules.   Aging along with the fish screen is our main intake deck crane which has caused delays in removing ESBS into January two years in a row now.  Its’ crucial we get some relief on such a short winter work window.        

Adult fish passage for 2003 to 2007 at McNary Dam from December 1 to December 15:

	 
	Chinook
	Chinook jacks
	Coho Adult
	Coho Jacks
	STHD totals
	Steelhead- unclipped

	Year
	TOT
	O
	W
	TOT
	O
	W
	TOT
	O
	W
	TOT
	O
	W
	TOT
	O
	W
	TOT
	O
	W

	2003
	104
	16
	88
	0
	0
	0
	1
	2
	-1
	1
	1
	0
	641
	608
	33
	233
	213
	20

	2004
	107
	14
	93
	2
	1
	1
	9
	6
	3
	0
	0
	0
	878
	799
	79
	306
	265
	41

	2005
	52
	
	
	1
	
	
	2
	
	
	1
	
	
	369
	
	
	89
	
	

	2006
	118
	
	
	3
	
	
	0
	
	
	2
	
	
	1639
	
	
	356
	
	

	2007
	70
	
	
	3
	
	
	3
	
	
	0
	
	
	1239
	
	
	11
	
	


Comments from others:
Record of Final Action:

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

Change Request Number: 10LMN003

Date: January 11, 2010

Proposed by: A. Setter

Proposed Change: Consolidate spill table to use single bulk spill pattern for both spring and summer during 2010.

Reason for Change: Testing results from 2009 confirmed that the bulk spill pattern performs better for highest dam survival.  This is planned to be reevaluated after a new outfall is in place.

Will discuss at Feb. 23rd, and 24th, FFDRWG or schedule a earlier conference call if necessary. 

Comments from others:
Record of Final Action:

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

Change Request Number: 10LGS 001  SW Crest height Adjustment

Date: October 26, 2009 / Amended – January 29, 2010

Proposed by: NWW

Proposed Change: Update operational language in the FPP describing the operation of the spillway weir (SW), including the change from low–crest (SW-LO) to high-crest  (SW-HI) configuration, and defining conditions when the SW is taken out of service. 

Section 2.3.1.2. Fish Passage Period (April 1 through December 15)


g. Spillway Weir (SW)

1. Spring fish passage season will start with SW-LO in place, even if river discharges are less than 75 kcfs.  
2. If average daily river discharge falls below 38 kcfs for at least three days in the spring while the SW-LO is installed, the SW-LO will be closed until the discharge again rises above 38 kcfs, and streamflow forecasts indicate increasing river discharge.  In this case, the uniform spill pattern will be used.  The SW-LO will be either taken out of service or returned to service within three normal working days of the trigger conditions.
3. After the spring freshet has passed, the SW-HI will be installed after river discharge falls below 75 kcfs for three days in a row and will remain in place for the rest of the season, even if river discharges subsequently increase above 75 kcfs.  The trigger to change to the SW-HI configuration is further based on the following:

a. streamflow forecasts indicate continuing lower river discharges; 

b. a review of the juvenile fish counts at the Little Goose monitoring facility to prevent changes during the middle of peak outmigration;

c. coordination with regional fish managers.

This change-over will take place within three normal working days after the above trigger conditions have been satisfied.

4. 
 When daily average discharge drops below 38 kcfs in the summer while the SW-HI is installed and forecasts predict flows to remain below 38 kcfs for at least three days, the SW will be closed for the remainder of the spill season.  The SW will be closed within three normal working days and coordinated through CENWW-OD-T.
5. The uniform spill pattern, with no spillway weir operating, will be used as an alternate pattern when the spillway weir must be closed for any reason, such as when switching from SSW-LO to SSW-HI, or when  the SW is removed from service due to low river flows. 

Reason for Change: First year of operation of the SSW at Little Goose had very basic information on the operation of the SSW in the footnotes to the spill tables.  This brings the operating information from the footnotes into the main text of the FFP, and addition operation instructions.   

Originally this change was approved by FPOM at the December FPOM.  

The amended changes are from combining both forms to one.  From the January FPOM requested information to 10LGS003.  “When river flows are between 30 and 40 kcfs spill will be fixed at 11.6 kcfs.  When flows are below 30 spill will be fixed at xxxxx.”

These new spill tables are designed for 2010.

Comments from others:
Record of Final Action:

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

Change Request Number:  10LWG004

Date: December 9, 2009 / Revised 22 January 2010

Proposed by: Lower Granite Dam and Lock - Operations
Proposed Change:  2009 FPP Section and Table LWG-5 (FPP page LWG – 19):
4.1.  Turbine Unit Operation.  When in operation, turbine units will be operated to enhance adult and juvenile fish passage from March 1 through December 15. During this time period turbine units will be operated as needed to meet generation requirements in the priority order shown in Table LWG-5. Unit operating priority may be coordinated differently to allow for fish research, construction, or project maintenance activities. To minimize mortality to juvenile fish passing through the turbine units from April 1 through October 31, operate turbine units within 1% of best turbine efficiency.  If a turbine unit is taken out of service for maintenance or repair, the next unit in the priority list shall be operated.

Table LWG-5.  Turbine unit operating priority for Lower Granite Dam.

	Season
	Time of Day
	Unit Priority

	March 1 – December 31
	24 hours
	1, 2, 3, then 4-6 (any order)

	January 01 – February 28
	24 hours
	Any Order


A typo in Table LWG-5 (FPP page LWG – 19) shows the first column title to be: 

March 1 - December 31, 

the second row first column:

January 1 - February 28.  

It should be changed to:Table LWG-5.  Turbine unit operating priority for Lower Granite Dam.

	Season
	Time of Day
	Unit Priority

	March 1 – December 15
	24 hours
	1, 2, 3, then 4-6 (any order)

	December 16 – February 28
	24 hours
	Any Order


Reason for Change: Change request 8LWG007, dated January 20, 2009 initiated the change in turbine unit operation from day / night to 24 hour operation.  This was -approved during the February 19, 2009 meeting. 

This change would be consistent with narrative in section 4.1 Turbine Unit Operation (page LWG-18), and the date will then be consistent with historical dates for Lower Granite in the FPP. 

All other Snake River power plants have the turbine unit priority changes on December 1 each year.

Comments from others:
Bill.Hevlin, December 12, 2009, “As I understand your FPP change request, you are not proposing a turbine priority schedule operation change, but merely editing to the correct date in the table LWG-5, for turbine priority operation, from December 31 to December 15.  If my understanding is accurate, then the NMFS supports you FPP change request.”

Record of Final Action:

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺
DRAFT STUDY PLAN

Influence of a low intensity electric sea lion deterrence system on the migratory behavior of fishes in the upstream migrant tunnel (UMT) at Bonneville Dam

Prepared by:

Matthew G. Mesa, Ph.D.

U. S. Geological Survey

Columbia River Research Laboratory

5501 Cook-Underwood Road

Cook, WA 98605

509-538-2299, ext. 246; FAX 509-538-2843

Submitted to:

Anne Creason

Bonneville Power Administration

Portland, OR

Administrative Contact:

Michele Beeman

U. S. Geological Survey

Columbia River Research Laboratory

5501 Cook-Underwood Road

Cook, WA 98605

509-538-2299, ext. 263; FAX 509-538-2843

DUNS # 025293577

ALC# 14-08-0001
Performance period:  January 2010 – 30 September 2010

Date of submission:  1 October 2009

PROJECT SUMMARY

RESEARCH SUMMARY
The goal of this research is to document the effects of a very low intensity electric array—designed to deter marine mammal predation on ESA-listed and other fishes below Bonneville Dam—on the migratory behavior of various fishes passing the dam via the upstream migrant tunnel (UMT) near Powerhouse 2.  These would mostly include upstream migrating adult salmonids (Oncorhynchus spp.), Pacific lampreys (Lampetra tridentata), and perhaps other fishes.  This work is a continuation of previous hatchery and laboratory studies designed to test small-scale versions of the array, fish behavior, and injury.  The results of this study should be useful for deciding about whether to install a full-size electrical array in the lower Columbia River to minimize predation on upstream migrating fishes by marine pinnipeds.  

STUDY OBJECTIVES

Objective 1.  Assess the effects of a low intensity electrical array on the rate of movement and behavior of upstream migrating adult salmonids in the UMT.   

Objective 2.  Assess the effects of a low intensity electrical array on the rate of movement and behavior of upstream migrating adult Pacific lampreys in the UMT.  

BACKGROUND AND JUSTIFICATION

Predation by pinnipeds, such as California sea lions (Zalophus californianus), Pacific harbor seals (Phoca vitulina), and Stellar sea lions (Eumetopias jubatus) on returning adult Pacific salmon in the Columbia River basin has become an increasing concern for fishery managers trying to conserve and restore threatened and endangered salmonid runs.  As a result, Smith-Root Incorporated (SRI; Vancouver, Washington) has proposed a demonstration project to evaluate the potential of an electrical array to deter marine mammals (SRI 2007).  The objective of their work is to develop, deploy and evaluate a passive, integrated electric and sonar array that selectively inhibits upstream marine mammal movements and predation, without injuring pinnipeds or affecting anadromous fish migrations.  However, before such a device could be placed in the field, concerns by regional fishery managers about the potential effects of such a device on the migratory behavior of or injury to Pacific salmon, steelhead (O. mykiss), lampreys, and white sturgeon (Acipenser transmontanus) needed to be addressed.  

Recently, we completed hatchery and laboratory evaluations of small-scale versions of an array on the behavior and potential for injury to adult steelhead and Pacific lampreys (Mesa and Copeland 2009).  Briefly, we found that steelhead successfully passed over a small array in a hatchery raceway when it was energized to minimal levels known to deter sea lions in laboratory tests (i.e., a surface voltage gradient of 0.6 V/cm, a pulse width [PW] of 0.4 ms, and a pulse frequency [PF] of 2 Hz).  However, when surface voltage gradients were increased to a range of 0.8 – 1.1 V/cm, the passage of steelhead over the array was reduced by 13 – 33%.  Finally, exposing steelhead to 850 V, a surface voltage gradient of 1.9 V/cm, 0.4 ms PW, and 2 Hz resulted in no significant injuries.  For lampreys, their swimming behavior and rate of passage through a small array in an oval flume were not significantly impacted when exposed to 0.6 or 1.35 V/cm at the surface, 0.4 ms PW, and 2 Hz.  However, when voltage gradient and PW were increased to 1.8 V/cm and 5 ms, the mean passage rate of lampreys over the array declined by 80%.  Similar work by Ostrand et al. (2008) showed that large white sturgeon may experience altered behavior and mortality if exposed to the array under continuous operation and that these effects would be reduced if the array were operated intermittently.  They concluded that the location of a field-based array should be thoroughly studied and aspects of intermittent operation of the array be refined.  

Although the results described above provide some initial insight into the behavioral responses of fish that may encounter a low intensity electric barrier in the field, more work is needed.  Questions remain, for example, about extending results from laboratory experiments to conditions in the field, including our use of hatchery fish and scaled-down, prototype arrays, and the relevance of the electrical conditions experienced by our fish.  Although electric field modeling done recently by SRI indicates that the milder electrical conditions we tested would be similar to those in a field-based array and that the more severe conditions would be rare, we remain concerned about the large size of the array proposed for installation below Bonneville Dam on the Columbia River and its true electrical characteristics.  Although Mesa and Copeland (2009) stated that a complete understanding of fish behavior in response to the array may be tenable only after careful in-situ testing of a full-scale apparatus, it seems prudent to conduct some tests at a scale in between laboratory and full field deployment.  Thus, the research described here is designed to test the effects of a somewhat larger array placed within the UMT on the migratory behavior of adult salmonids and Pacific lampreys.  These tests will be much different and provide more ecological realism than previous studies because: (1) the array will be longer, so fish will have to swim a greater distance (perhaps up to 6 m, or 20 feet) through an energized volume of flowing water; (2) the test fish used will be feral, free-swimming, motivated adult fishes that have already ascended the Cascades Island fish ladder and most of the UMT; (3) water velocities in the UMT will be similar to those in many areas of the river; and (4) no manipulation, holding, or handling of test fish will be required.  Conducting tests of a moderately-sized electrical array in the UMT is a logical “next step” towards the possible installation of a field-based array in the Columbia River below Bonneville Dam.  

For this study plan, we outline methods for experiments designed to assess the influence of a low intensity electrical array placed in the UMT at Bonneville Dam on the upstream migratory behavior of adult salmonids and Pacific lampreys.  We plan on using DIDSON acoustic camera technology to describe the behavior of fish as they approach the array, enter it, and migrate past it.  We will compare fish behavior during blocks of time when the array is on or off, focusing initially on spring Chinook salmon O. tshawytscha, Pacific lampreys, and summer steelhead.  We will refine our sampling based on the periodicity of certain runs of fish and their diel movement through fishways.  In the end, results from this study should provide more realistic, requisite background information for deciding whether to design, build, deploy, and operate a large-scale, field-based electrical array.  

OBJECTIVES AND METHODS

Objective 1.  Assess the effects of a low intensity electrical array on the rate of movement and behavior of upstream migrating adult salmonids in the UMT.

We will test the effects of the array on the movement and behavior of adult salmonids migrating up the UMT at Bonneville Dam from April through June, 2010.  Most of the work described below will take place after installation of the array in the UMT.  For details on the design and installation of the array, see Burger et al. (2009).  

Task 1.1.  Deploy a DIDSON camera within the UMT downstream of the array.


We will obtain a DIDSON camera, capable of imaging from distances of 7-14 m, from our laboratory.  Recent tests of a DIDSON camera in the UMT indicated a need for a short-range model and a modified lens configuration to maximize viewing clarity.  The camera will be deployed just below the surface of the water and positioned downstream of the array (looking upstream) so we can view 2-3 m downstream of it and within most of the array itself.  This would be a maximum distance of about 12 m.  Based on recent site visits by us, we will design and construct an apparatus to mount the camera to the walls of the UMT and allow for easy retrieval.  Although the camera will be viewing upstream, our field of view will be slightly angled from overhead.  Thus, we will be able to see fish approaching the array, swimming through it, and leaving.  We will measure key locations in the UMT and in our field of view so we can know the precise location of a fish as it migrates upstream.  All electronics for the DIDSON system will be housed in a nearby trailer.  

Task 1.2.  Monitor the migration of spring Chinook salmon, and other fishes, during April-June, 2010.  

Once the DIDSON system is in place and has been tested, we will commence with experiments designed to monitor the behavior of fish swimming through the array when it is on or off.  We will expose fish from the run-at-large to different electrical conditions in a randomized block design as they move through the UMT.  To start, there will be eight treatments fish will be exposed to (Table 1).  For the first set of tests, we will only change voltage gradient and keep PW and PF static.  The voltage gradients proposed span the range of those used during our tests with steelhead (Mesa and Copeland 2009) and represent nominal conditions known to deter captive sea lions, conditions that resulted in a 33% reduction in steelhead passage over an array, and a couple of conditions in between these extremes.  For the second series of tests, we will vary PW only and keep voltage gradient and PF at nominal levels known to deter sea lions.  We will use the results from these two experiments to decide whether further testing is necessary using different combinations of electrical variables.  

Tests will begin in mid-April and continue until the end of May or mid-June (about 8-10 weeks)—spanning the bulk of the run of spring Chinook salmon.  We will test three treatments per day, four days per week, for a total of twelve tests conducted each week.  We will randomize the testing of all treatments each week, so that each will be tested at least once and some twice.  We will continue this randomization process for 8 weeks until each treatment has been replicated about 12 times.  For each test, we will first monitor fish traveling through the array for 0.5 h, collecting information on the rate of passage (number of fish/h), general swimming behavior of individuals swimming through the array, and the approximate time of passage from entry to exit.  After the initial 0.5 h control period, we will energize the array with the selected test conditions (using soft start technology exclusively) and continue monitoring for another 0.5 h.  For each fish approaching the array and attempting to swim through it, we will record whether the fish: (1) hesitated or stopped at or near the start of the electric field; (2) entered the electric field and immediately moved downstream and out of the influence of the field; (3) entered the array and showed rapid, “burst-like” swimming from side to side or up and downstream; or (4) swam through the electric field with no or little hesitancy or aberrant behavior.  Of course, there will be no electricity during the control periods, but we will collect data on fish behavior according to the four categories just described.  Thus, each test—comprised of a control and treatment period—will require 1 h.  Of particular interest will be the first few seconds after the array is energized—we will be monitoring the responses of fish inside the array as well as those that are approaching it.  During a test, the array will be energized for the entire 0.5 h test period.  After a test is complete, we will wait 2 h before starting another.  We chose 0.5 h time blocks because of the tremendous amount of data collected by the DIDSON camera system, the time required to view and analyze such videos, and our ability to conduct three tests in a day.  We are aware that 0.5 h time blocks may be insufficient for data collection because too few fish may be moving through the UMT and will adjust our test durations if needed.  We may also need to establish some criteria for the number of fish to be present for a test to be valid.  We will discuss this issue with colleagues and fish managers as this proposal develops.  

Based on queries of the PTAGIS database, we know that from several hundred to over a thousand PIT-tagged spring Chinook salmon migrate up the Cascades Island fishway, enter the UMT, and exit via the Washington shore fishway.  During our tests, we will calculate the time it takes fish to travel this distance when the array is off and when it is on.  This information should provide an indirect estimate of any effects the electrified array may have in delaying fish passage.  We will compare travel times for fish during control and treatment periods using two-sample t-tests.  

Table 1.  Conditions proposed for testing (i.e., the treatments) the effects of a low-intensity electrical array on the passage and behavior of adult salmonids and Pacific lampreys in the UMT at Bonneville Dam, 2010.  

Treatment

Voltage

Pulse


Pulse

number

gradient (V/cm)
width (ms)

frequency (Hz)

1


0.6


0.4


2

2


0.8


0.4


2

3


1.0


0.4


2

4


1.2


0.4


2

5


0.6


1.9


2

6


0.6


3.4


2

7


0.6


5.0


2

8 (control)

0


0


0

Task 1.3.  Analyze video data and write research report.


All videos will be viewed and we will record the number of fish that swam through the array when it was on or off.  For each treatment, we will pool the data from the replicate tests and calculate an overall mean number of fish that moved past the array per half-hour.  We will compare frequencies between treatment and control fish using a χ2 goodness of fit test to a random model.  That is, if the array has no effect, the rate of movement of fish during treatment and control periods should be the same.  We will estimate the approximate time required for fish to swim through the array when it was off and on.  Again, we will pool the data from all replicates of a treatment and compare mean transit times between groups using two-sample t-tests.  We will compare behavioral data between control and treatment periods (see above) using either a Kruskal-Wallis or Chi-squared tests.  Results will be incorporated into a draft report of research.  

Objective 2.  Assess the effects of a low intensity electrical array on the rate of movement and behavior of upstream migrating adult Pacific lampreys in the UMT.

In contrast to adult salmonids, we cannot estimate how many lampreys may be using the UMT for passing Bonneville Dam.  We do know that most lampreys pass the dam from about mid-June to mid-August and they usually pass at night, from about 2000 h to 0500 h.  Regardless, we anticipate far fewer lampreys passing through the UMT than salmonids and will probably have to increase the duration of our video sessions.  For now, we propose to double the duration of our tests to 2 h—that is, one hour for a control period and a second hour for treatment conditions.  Because we know so little about lamprey passage through the UMT, this work, at least initially, will have to be somewhat exploratory and adaptive.  We will test the same treatments and collect the same data as described earlier but will conduct our tests at night during the diel peak of lamprey passage.  Data analysis and report writing will be as described in Task 1.3. 

SCHEDULE AND PRODUCTS

We plan on further testing of a DIDSON system in March 2010.  Planning for the experiments, including equipment purchases, refinement of methods and analysis, and some on-site set up, will occur during the late winter, 2010.  Testing would begin in mid-April and continue through the end of July.  Data analysis and report writing will commence during the late summer and extend into the fall, 2010.  Results from this study will be disseminated in the form of annual reports of research, oral presentations and briefings, and peer-reviewed journal publications.
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		Zinc Ratio Standard calculations using field sample results;

		Assumed possible salmonid zinc concentration in water threshold is 0.026ppm

		Field samples from fishways tested for zinc concentrations < 0.010ppm

		Calculated zinc surface area per flow ratio results can be multiplied by 2.5 and retain <0.026ppm

		Bearing Bars										Support Bars

				Height		1		inches						Height		0.25		inches

				Thickness		0.188		inches						Thickness		0.25		inches

				Spacing		1.188		inches						Spacing		4		inches

				Surface Area		288		square inches						Surface Area		36		square inches

		Total				324		In^2 surface / Ft^2 grating

						2.25 Ft^2 surface area / 1 Ft^2 grating area

		North fishway				~5yr old zinc grating installation

		Total grating surface area zinc = 17,099 Ft^2

		Total fishway flow = ~800cfs PUD aux flow + ~100cfs ladder flow

		Zinc per flow ratio = 17,099 Ft^2 zinc / 900cfs flow =										19 Ft^2 zinc /  1cfs flow

		Given 0.010ppm sample detection limit, 49 Ft^2 zinc / 1cfs flow maintains <0.026ppm zinc

		East fishway				1-3 yr old zinc grating installation

		Total zinc surface area upstream of sample location = 5,906 Ft^2

		Total estimated flow upstream of sample location = ~100cfs ladder flow +  17.5% fish unit flow (~753cfs)

		Zinc per flow ratio = 5,906 Ft^2 / 853cfs = 7 Ft^2 / 1cfs flow

		Given 0.010ppm sample detection limit, 18 ft^2 / 1cfs flow maintains <0.026ppm zinc

		Zinc per flow ratio of east fishway is over 2.5 times less than north fishway ratio for grating installed to date.

		East fishway proposed future grating installation

		Total zinc surface area of proposed grating installation = 33,652 Ft^2

		Total fishway flow = ~4,300cfs fish units + ~100cfs ladder flow

		Zinc per flow ratio =  33,652 Ft^2 / 4,400cfs = 7.7 Ft^2 / 1cfs

		Given 0.010ppm sample detection limit, 20 Ft^2 / 1cfs flow will maintain <0.026ppm

		Zinc per flow ratio of proposed zinc grating installation will be two times less than north fishway ratio to date.

		Conclusion;

		Assuming leach rate is constant over time and the north fishway zinc ratio calculations are accurate, installation

		of the east fishway zinc galvanized grating will be well under the assumed concentration threshold of 0.026ppm.

		Possible recommendation;

		Some calculations of expected concentration levels have been completed with ladder flow only. It may be possible

		do similar calculations to provide an estimated expectation of what the concentration level without the use of

		field samples.
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