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AGENDA

Fish Passage Operation and Maintenance (FPOM) Team meeting

Avian Task Group following FPOM

September 12, 2013 (0900-1400)

CRITFC offices.  12th floor.

700 NE Multnomah St., Suite. 1200

Portland, Oregon 97232

Conference line: 888-675-2535
Accesss/Security code: 4849586  

1. Approve August 2013 FPOM minutes. (Klatte)
2. Action Items

2.1. NWW Action Items.  
2.2. NWP Action Items

2.2.1. [Feb 13] BON AFF PIT tag detector.  ACTION: Fryer will have detailed drawings, an operating plan, and monitoring plan for FPOM review in October.

2.3. Action Items completed or to be discussed later in the agenda.

2.3.1. [Aug 13] AFF modifications/mortalities.  ACTION: Rerecich will send a meeting invite for 20 August.  STATUS: completed.
2.3.2. [Aug 13] 13BON 51 North monolith lamprey structure repairs.  ACTION:  Hausmann will confirm the monolith gates can be closed and bulkheads won’t be needed.  He will also inquire about the possibility of turning the DSM on/off each day.  STATUS: discussed with 13BON51.
2.3.3. [Aug 13] Sturgeon kill between TDA and JDA.  ACTION: Lorz will email Mackey the report CRITFC put together.  Mackey will post and send to FPOM.  STATUS: completed.
2.3.4. [Aug 13] LGS Unit 1 low flow.  ACTION: NWW will draft a change form to get the needed language in the FPP.  In addition, the engineers will evaluate the tainter gate to see if it is suitable for opening and closing the TSW.   STATUS: NWW drafted a MOC.  Discussed with 13LWG17.
3. Updates 

3.1. NWW Updates
3.1.1. LWG ladder and trap operation/adult fish passage numbers.

3.1.2. LGS AWS pump RTS 20 August.

3.1.3. LMN raceway perforated plate tail screen monitoring.

3.1.4. LMN fish condition/transport operations

3.1.5. LMN and IHR spill pattern adjustments in August.

3.1.6. MCN juvenile fish channel side dewatering screen brush repair.

3.2. NWP Updates

3.2.1. BON Updated Dewatering Plans.  
3.2.2. BON PH1 ITS status.
3.2.3. Cascades Island diffuser FG6-18 and FG6-19.

3.2.4. TDA ROV report.

3.2.5. JDA potential ROV inspection in September.

3.2.6. NWP winter maintenance schedules

3.2.7. TDA fish unit outage.

3.2.8. JDA JDA-N variable width weir (VWW) inspection.  13JDA05 coming.
3.2.9. BON AFF picket leads.  

3.3. Research/FFDRWG updates.  Approval letters, permits, etc located at  www.nwd-wc.usace.army.mil/tmt/documents/FPOM/2010/NWP%20Research/Research.html
3.4. RCC update.  
	Project
	Previous day average (kcfs)
	5 day forecast average (kcfs)
	10 day forecast average (kcfs)

	LWG
	
	
	

	MCN
	
	
	

	BON
	
	
	


3.5. Lamprey updates.  
3.6. Avian.  
3.6.1. Avian predation deterrent alternatives.
3.7. Critical Infrastructure.  
3.7.1. TDA list updated on website.
3.8. BPA updates.  
4. FFU Kelt monitoring plan.  (Stansell)
5. Zebra mussel control.  (Cordie)
6. Coordination/Notification forms (need concurrence).
6.1. 13BON51 Washington Shore Lamprey flume repairs.  
6.2. 13BON73 BON Spillway Tailrace survey.
6.3. 13JDA03 Line 1 outage.
6.4. 13JDA04 JDA-S two week extension.
6.5. 13LMN04 SSE rehab pre-work inspection.

6.6. 13LWG16 temporary spill pattern change.

6.7. 13LWG17 Juvenile Fish Collection Channel Upgrade.
7. Fish Passage Plan:  The Draft 2014 FPP and Change Forms website is at: http://www.nwd-wc.usace.army.mil/tmt/documents/fpp/2014/changes/index.html.  All change forms reviewed to date have been posted.  See the “Production Schedule & Deadlines” document for a timeline of events and due dates for change forms to be included the printed version of the 2014 FPP:
· Friday, 01 NOV 2013 – all Corps change forms due to Wright.
· Friday, 13 DEC 2013 – all change forms due to Wright.
· Tuesday, 31 DEC 2013 – final draft sections and change forms will be posted online for regional review.
· Appendix A (Special Project Operations and Studies) sections will be drafted by NWW and NWP as soon as final study designs and operations are finalized (via FFDRWG and/or FPOM), and are due to Wright by mid-February for inclusion in the final print version of the 2014 FPP.
7.1. 14BON001 PH2 Mid-Range Operation.  Pending NWD policy/legal review.
7.2. 14BON005 6.6. navlock dewatering verbiage
7.3. 14BON006 facts and figures
7.4. 14BON007 avian and pinniped hazing
7.5. 14BON008 Diel graphs
7.6. 14TDA004 6.6. navlock dewatering verbiage
7.7. 14TDA005 facts and figures
7.8. 14TDA006 avian and pinniped hazing
7.9. 14TDA007 Diel graphs
7.10. 14TDA008 SCO unit priority
7.11. 14JDA002 6.6. navlock dewatering verbiage
7.12. 14JDA003 2.2.1. TSW removal
7.13. 14JDA004 facts and figures
7.14. 14JDA005 avian and pinniped hazing
7.15. 14JDA006 Diel graphs
8. Potential 2014 FPP changes.
8.1. Fredricks suggested including a calendar of dates when specific actions are scheduled to occur.  

8.2. All Projects: Adult salmon diel passage data added to guide decision-making during scheduling of O&M activities.  FPP location to be determined. Proposed at FPOM June 13.

8.3. BON: ITS operation when Unit 1 gates are OOS.  

8.4. JDA: JDAS lamprey trap operations in Lamprey Appendix.  

8.5. MCN: Debris spill protocol prior to TSW removal.  Proposed at FPOM June 13.

8.6. MCN: remove language regarding transportation.
8.7. MCN: sawtooth model methodology.

8.8. LGS TSW: add criteria that SW will be closed no earlier than August 1 to ensure closure doesn’t occur during subyearling migration.  If low-flow criteria are achieved prior to August 1, the TSW will remain in service until August 1 unless an adult passage delay is observed or if necessary due to turbine unit operational constraints at low flows.  Closing the TSW prior to August 1 will be coordinated with FPOM via an MOC.  

8.9. LGS Unit 1 low flow: language to help clarify Unit 1 operation to help push out the back eddy.

8.10. Appendix B: remove language regarding MCN transport.
8.11. Appendix or new section: Guidelines for Avian & Pinniped Hazing.  Proposed at FPOM April 11 and May 9.

8.12. Lorz requested project stats, such as number of turbine units, MW, max/min forebay, etc.

9. Task Group Updates. 
9.1. Fish counting task group (Setter).  Team members include Fredricks, Klatte, Mackey, Rerecich, Setter, Tackley, and Wills.  A meeting is scheduled for 11 September. 
9.2. Avian task group.  Chaired by NWW.  Team members include: Cordie, Dugger, Fone, Fredricks, Hausmann, Madson, Setter, Skidmore, Trachtenbarg, Zorich, Zyndol.  NWW will hold a meeting after the September FPOM.  Zorich asked about the objectives of this task group.  Fredricks suggested going dam by dam and looking at the effectiveness of our avian abatement program at each project.  Klatte suggested bringing in the Port of Portland avian guy as well.  
9.3. Sea Lion task group.  (Stansell).  Team members include: Conder, Cordie, Fredricks, Hausmann, Mackey, J. Skidmore, Whiteaker, VanderLeeuw.  
9.4. AFF mods (Rerecich).  Team members include: Benner, Fredricks, Lorz, Mackey, Meyer, Rerecich, Stephenson, Whiteaker. Team met on 20 August.  

10. Other.
11. Calendar items/ next FPOM agenda items.  (Check the CY13 on the website)
Avian Predation Deterrent Alternatives

1.  Continue with current passive avian deterrent structures and active bird hazing program.

2.  Add more perching deterrents (wire spikes, wire strung immediately over perching structures, etc.) – on nav. lock wall, light poles, handrails, etc.

3.  Add more propane cannons.

4.  Extend hours of hazing each day or extend hazing season.

5.  Add hazing from boat.

6.  Add floating barge with pyrotechnics that are triggered remotely.

7.  Lethal take of gulls to augment bird hazing.

8.  Look at feasibility of using falconry, or provide funding support for a raptor rehabilitation center. nearby, or build eagle nesting structure.

9.  Pilot study of effectiveness of using infrasound or other sound deterrence.

10. Test effectiveness of strobe lights, reflectors, lasers, etc.

11.  Add additional avian wire array.  Options for arrays:


A.  Add more wires to the existing array.


B.  Array at outfall. 


C.  Array across spillway.


D.  Array in select areas of the forebay.

12.  Haze birds from nearby roosting islands and other nearby roosting sites.

13.  Create off-site forage sites for gulls to scavenge at, or seek cooperation of nearby landfills and feedlots.

14.  Reduce or discontinue discretionary spill.  (Go to court and justify increased transport or transport maximization. The birds were less of a problem when transport was maximized and the spillway wasn't filled with vulnerable prey). 

Memorandums of Coordination
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

COORDINATION TITLE: 13BON51 NDE Lamprey Flume repairs

COORDINATION DATE- 24 July 2013

PROJECT- Bonneville Lock and Dam – Washington Shore Fish Ladder

RESPONSE DATE- 30 August 2013
Description of the problem- During the 2012-2013 IWW period, the U.S. Army Corps of Engineers (USACE) installed a prototype adult Pacific lamprey passage structure designed to improve lamprey passage at the Bonneville WA Shore north downstream entrance.  Shortly following installation, one of the rods that provides structural support for the new Lamprey Flume System (LFS) failed, prompting installation of temporary bracing for adjacent rods and an investigation of the problem (Figure 1).  USACE determined that vibration due to unanticipated hydraulic loading fatigued the broken rod and adjacent rods and that the mounting system for the LFS must be revised no later than Winter 2013-2014 to avoid complete failure of the system.  

Structural failure could result in the system falling into the tailrace.  This would create unacceptable hazards for fish passage, alter exit flow conditions for PH2 turbines, necessitate complex salvage operations, and result in increased time and resources lost in meeting important 2008 Columbia Basin Fish Accords obligations with respect to Pacific lamprey passage improvements. 

The USACE design team and a contractor are working on a revised design for the mounting system, but details on this design and the required construction schedule are not yet available.  As such, USACE must estimate, based on previous experience with LFS installation in the Powerhouse 2 (PH2) tailrace, operational requirements for construction.  Key requirements that impact normal operation of fish passage structures and PH2 include: 

· Periods of no PH2 flow (no turbine operations) during dive operations. Turbine flow  may create tailrace conditions incompatible with the construction activities and creates unacceptable dive safety risks. 

· No operation of the juvenile bypass system during dive operations.  Outlets from the system create a boil in the construction area, resulting in unsafe diving conditions.  Given the complexity of turning the system on and off, this means the bypass system must be OOS for the duration of the work period.

· No operation of the North Downstream or North Upstream entrances (NDE and NUE, respectively) of the Washington Shore Fish Ladder during the work period. 

In addition to the mounting system modifications, USACE intends to address a variety of smaller-scale modifications to the LFS and adjoining Lamprey Passage Structure (LPS) during the requested outage.  These include securing HDX-PIT antenna conduit, installation of permanent LPS pump brackets, and minor modifications to the LPS.  

USACE requests the following operations:

1. Modified operation of the WA Shore Fish Ladder from October 15 – November 12:

a. Partial operation, including South Upstream and Downstream entrances (SUE, SDE), with the North Downstream Entrance (NDE) and North Upstream Entrance (NUE) closed.  Normal operation would resume beginning November 12.  

b. Floating Orifice Gates (FOGs) at the north end of the powerhouse (gates 14, 15, 17, and 18) must be closed to accommodate dive work.  Normal operation would resume beginning November 12.

c. Anticipated work may include use of a floating plant at the north end of Powerhouse 2 and a crane mounted on the tailrace deck.  

2. Powerhouse 1 will be priority from October 9 – November 14 during modified PH2 operations.  Powerhouse 2 priority will resume when the juvenile bypass system resumes normal operation (item #3 below).  
a. Powerhouse 2 units will be in and out of service to allow for safe dive operations and removal/installation of juvenile bypass screening.
b. The following dates/times are subject to change but at this time, USACE anticipates 27 days needed to complete dive operations between the dates of October 15 – November 10.  The daily duration of dive operations is anticipated to be 16 hours (approximately 0500 – 2100 hours).  Of the remaining 8 hours in the day, 3 hours will be available for generation because approximately 5 hours will be needed to complete required procedures associated with taking PH2 turbine units in and out of service.   Specific operations (minimum 2 days advanced notice) must be coordinated throughout the construction period to ensure dive safety.   The following is an example of a dive operation that occurred February 26, 2013, associated with the LFS installation: 1) 0600 hours shutdown PH2 and lock out/tag out units, 2) 0830 – 1930 hours dive work, 3) no later than 2000 hours divers release clearances off lock box, and 4) no later than 2200 hours clearances lifted and generating.  

c. Per item #3 below, all units will be screened and the PH2 Downstream Migration Channel (DSM2) will be back in service no later than November 14.  

d. If PH2 units are operated from October 15 – November 12, main units on the south end of the powerhouse will be prioritized to provide attraction flow to SUE and SDE. (suggest removing this piece, units 13, 14 and 17 will likely be the unscreened units.) 
3. Modified PH2 Juvenile Bypass System operation:  

a. OOS from October 14 – November 12:  Begin taking juvenile bypass system out of service on October 9 (removal of STSs), and have DSM2 dewatered by October 14 to allow staging of a floating plant and dive operations to begin on October 15.  This assumes that it takes 4 days to remove STSs and 1 day to take the DSM2 OOS. (we may only need 2-3 units unscreened)
b. Reinstall STSs and have DSM2 back in service (through December 15, per FPP) no later than November 14. (switch to three screened units on the 12th)
c. From October 15 – November 14, operate the PH2 Corner Collector (B2CC) if Powerhouse 2 units are operated without STSs to provide a PH2 surface passage route. 

4. .(See 3 c. above)
5. If PH1 capacity is fully utilized (as per current FPP guidelines) and PH2 units are OOS during the day for dive safety, water exceeding PH1 capacity will be passed via the Spillway.  Spill may or may not result from implementing this special operation depending on inflows, forebay space and powerhouse availability.  When PH2 is OOS, BON would likely spill 0 - 23 kcfs (this assumes 9 units available at PH1 operating within 1% of best efficiency plus miscellaneous flows) in order to provide total project discharge of 100 - 125 kcfs needed to achieve an 11.5 ft chum tailwater elevation.  *See comments below from Doug Baus (RCC, 8/12/2013). 

6. Additional light construction activities, including modification of LPS components on the tailrace deck, handrail work, and other relatively benign/quiet activities, may occur within 50 ft of the fishway through the end of the normal Bonneville Dam IWW period (February 28).

Type of outage required- 1) Decreased ladder operation from October 15 – November 12 (outside of normal IWW period); 2) Restricted unit operations at PH2 from October 15 – November 14; 3) Modified juvenile bypass system operations from October 9 – November 14; 4) Operation of B2CC when unscreened units are run; 5) Spill to accommodate work; 6) Work within 50 ft of a fishway.

Impact on facility operation- Outage of the Washington Shore Fish Ladder and the PH2 juvenile bypass system requires assessment of impact on upstream and downstream fish passage.  PH2 unit operations will be affected by this construction.  

Throughout the repairs, the project will continue to operate the tailwater elevation within the established limits for wintertime rates of change (hourly limit of 3.0 ft/hour, normal daily limit of 7.0 ft/day, maximum daily limit of 10.0 ft/day.

Length of time for repairs- 9 October 2013 – 14 November 2013; Additional light construction activity in this location through 28 February 2014.

Expected impacts on fish passage- The proposed operations will likely increase fallback of and may result in minor migration delays for ESA-listed adult salmonids.  Proposed operations were designed to reduce potential impacts.  There will be little to no impact on Pacific lamprey.

1.  Adult Salmonid Passage

General Comments:

The proposed operation involves partial operation (NDE and NUE entrances closed, reduced number of open FOGs) of the Washington Shore Ladder from October 9 – November 12.  All entrances will be open and normal operations will resume beginning November 12, with limited tailrace deck activity through the end of the normal IWW period (February 28).  Coho salmon passage is the most important activity during the proposed work period, with fall Chinook and steelhead passage declining through October (Figure 3).  


Upstream Passage From 15 October through 12 November: 

Fall salmon and steelhead runs typically decline through the end of October at Bonneville Dam, though the proposed work would coincide with the latter half of the coho run.  From October 15-21, daily passage averaged 1,375 for coho, 275 for steelhead, and 569 for Chinook since 2004 (Figure 3).  Mean total passage during this week was 9,623 for coho, 1,928 for steelhead, and 3,981 for Chinook.  By November 5-11, daily passage averaged 99 for coho, 77 for steelhead, and 83 for Chinook, with incidental chum passage.  About 70.4% of total passage during October 15 – November 12 was via the Washington Shore Fish Ladder in recent years, though this was generally under a Powerhouse 2 priority operation (Table 1). 

Upstream Passage from 12 November through 28 February:

During this period, the Washington Shore Ladder would be in full operation, with only relatively quiet construction activity conducted on the tailrace deck area.  A crane positioned on the roadway deck may be used for light construction activities, such as modifications to the LPS and deployment of LPS pumps (Figure 2).  This activity is not expected to impact salmon or steelhead passage.  

Upstream Passage Mitigation Measures:  Powerhouse 1 priority during this period (attraction flow), partial operation of the Washington Shore Ladder, and continued operation of the Bradford and Cascades Island fish ladders should help alleviate potential delay impacts on adult salmon and steelhead.  USACE will monitor adult fish passage at the Washington Shore and Bradford Island count stations during this period.  

Fallback of Adult Salmonids:

The primary concern regarding effects of the proposed operation on adult salmon and steelhead is increased risk of fallback via PH1 turbines or via the Spillway relative to normal FPP operations.  Adult salmon and steelhead sometimes fall back over the dam via the Spillway, turbines, Juvenile Bypass System, B2CC, PH1 Ice and Trash Sluiceway, or the Navigation Lock.  Several factors affect fallback behavior at Bonneville Dam, notably route of passage (Washington Shore vs. Bradford Island), spill operations (particularly for PH1-passed fish), guidance efficiency of bypass routes such as the B2CC and the PH1 Ice and Trash Sluiceway, and variations in behavior among species.  

Data on route-specific fallback of salmon and steelhead at Bonneville Dam are limited.  Boggs et al. (2004) summarized results of passage and fallback monitoring of adult Chinook salmon and steelhead at Bonneville Dam in 2000 (normal water year in the fall) and 2001 (low water year in the fall).  This was prior to removal of the PH1 juvenile bypass system and improvements to the PH1 ITS.  Fallback for fall Chinook and steelhead was positively correlated with increasing flow and spill and the authors noted that in 2001, spill never exceeded 50 kcfs during the passage season and didn’t occur at all in the fall.  

Overall fallback rates for fall Chinook and steelhead were lower for Washington Shore Ladder-passed fish (1.6-4.6% for fall Chinook, 1.5-2.5% for steelhead) than for Bradford Island-passed fish (5.7-6.3% for fall Chinook, 7.8-13.6% for steelhead) (Boggs et al. 2004).  The most commonly used likely route of passage for steelhead was the Spillway in 2000 (83%) and the Navigation Lock in 2001 (37%).  For fall Chinook, it was the Navigation Lock in 2000 (41%) and the spillway in 2001 (32%).  Due to configuration changes at PH1 and small sample sizes, it is difficult to relate the 2000-2001 results to anticipated route use during the proposed construction period.  However, 1.7-11.4% (n=1-4) of steelhead fallbacks occurred via the (pre-modification) PH1 ITS, compared to 11.4% (n=4, 2001 monitoring only) via the now-gone PH1 juvenile bypass channel.  Similarly, 8.3-14.8% (n=3-5) of fall Chinook fallbacks occurred via the PH1 ITS, compared to 5.6% (n=2) via the juvenile bypass channel.  If we assume that “juvenile bypass channel” fish would have passed via turbines if the bypass system were removed, this suggests a PH1 ITS fish guidance efficiency of approximately 50% for adult steelhead fallbacks and 60% for adult fall Chinook fallbacks at PH1.  

Similar estimates are not available for estimating B2CC guidance efficiency for adult fall Chinook or steelhead, but survival and injury tests of balloon-tagged steelhead at the PH1 ITS and the B2CC suggested that both routes are benign (Normandeau Associates, 2011).      
Fallback Mitigation Measures:  Operation of the B2CC when  operating  unscreened PH2 units would provide an additional surface passage route for adult salmonid fallbacks at PH2. Improvements to the PH1 ITS have likely improved guidance and possibly survival of fall salmon and steelhead fallbacks through this relatively benign passage route.  The PH1 ITS will be operated during the proposed construction period.  The proposed spill pattern is attached at the end of this MOC.
2. Juvenile Salmonid Passage
The official juvenile migration season occurs from March 1 through November 30, though most downstream migration past Bonneville Dam between April 1 and September 1.  Thus, the proposed juvenile bypass system outage and operation of Powerhouse 1 during the work period should have little impact on out-migrating juvenile salmonids.  Operation of the B2CC when unscreened units at BON2  are operating will provide an alternative passage route for adult fallbacks and juvenile fish.

3.  Chum Salmon Spawning
The minimum tailwater elevation required to provide adult chum salmon access to spawning habitat located downstream of the dam is expected to be approximately 11.5 ft.  This tailwater level requires approximately 110-130 kcfs total project discharge depending on tidal and Willamette River influences.  USACE will monitor TDG impacts of spill operations and will make best efforts to maintain TDG within State water quality standards.  Any potential deviations from these standards will be coordinated through FPOM, TMT, and/or Oregon DEQ as appropriate.  If these conditions are met, no impacts are expected. Chum spawning flows may be delayed until November 10th. 
4. Bull Trout

This activity is not likely to impact bull trout, which are only occasionally seen at Bonneville Dam.  Fish passage data from the Bonneville Dam fish ladders (Corps, unpublished) show only three sightings of bull trout moving through the fish ladders for 2000 through 2011 during the fish counting season (April 1 through October 31).  These sightings occurred between May 30, 2009 and June 2, 2009 and were reported as ‘12-inch bull trout moving upstream’ through the count window on each occasion.

5. Pacific Lamprey

Adult lamprey passage at Bonneville typically peaks in June-July and declines through October, when most upstream lamprey passage activity ceases.  Based on RT studies, continuing the Powerhouse 1 priority may provide some minor benefit for the few adult lamprey migrating during the proposed work period.  Successful operation of the LFS is a priority for COE lamprey passage improvement efforts.  Impacts of this operation on juvenile lamprey are unknown.  

Comments from USACE NWD Reservoir Control Center (RCC).

From Doug Baus (8/12/2013):  With 10 units in service PH1 hydraulic capacity would be 100 kcfs.  During this operation only 9 units will be available (Unit 5 will be out of service) therefore hydraulic capacity will be reduced to 90 kcfs.  Operating PH1 available units at Best Operating Point with the 115 kv line restriction would increase capacity 5 kcfs therefore PH1 hydraulic capacity operating at BOP could be 95 kcfs (9 units +  BOP operation).  During this period if we do not operate at BOP PH1 capacity with 9 units would be 90 kcfs.  BON miscellaneous flows are 12 kcfs (B2CC, PH1 ITS, BI Fish Ladder, CI Fish Ladder, WA Shore Fish Ladder).  Total project discharge (PH 1 @ 9 units + BOP + misc flows ) would be 107 kcfs.  Achieving an 11.5 ft tailwater for the chum operation that starts the first ten days of  November  when a sufficient number of chum arrive requires BON project discharges of 100-125 kcfs depending on tidal effects/Lower River inflows.  If the chum operation is initiated prior to the anticipated flume repair date of November 12 BON will be required to maintain a minimum 11.5 ft tw.  
Comments from agencies.  
NOAA Fisheries (Fredricks)- 

If PH1 capacity is fully utilized (within 1% of best efficiency and within cavitation limits, per FPP) and PH2 units are OOS for dive safety, water exceeding PH1 capacity will be passed via the Spillway. I would not want to see BOP operation at this time since this would have the tendency to increase adult fallback through the turbine units.
The proposed operations will likely increase fallback of and may result in minor migration delays for ESA-listed adult salmonids.  Proposed operations were designed to reduce potential impacts There is little doubt that running PH1 hard during the day and stopping PH2 will result in increased fallback of adults through turbine units.  We just don’t know to what extent.  Also, if we were to minimize the impacts, we wouldn’t run PH1 as hard (something like 50 kcfs spill with remainder thru the powerhouse).  This would minimize fallback while providing a better route for fallback.  Gas levels at this spill level would not be an issue for chum or any other listed species in the river at this time.  I not suggesting you have to proposed this, just that there are likely lower (fish) impact approaches to this issue.

Improvements to the PH1 ITS have likely improved guidance and possibly survival of fall salmon and steelhead fallbacks through this relatively benign passage route.  The PH1 ITS will be operated during the proposed construction period.
These two should be turned around.  I would expect the higher ITS flow to improve guidance but likely not improve survival since we did nothing to improve the transport conditions through the drop in the channel.

August 2013 FPOM- 13BON51 Washington Shore Lamprey flume repairs.  Tackley and Welton introduced the MOC.  Welton covered the planned installation of the new hangers.  This work requires divers.  Fredricks asked why the DSM must be out.  Welton explained the discharge is a problem for divers.  NUE and NDE will need to be closed as well.  ACTION:  Hausmann will confirm the monolith gates can be closed and bulkheads won’t be needed.  He will also inquire about the possibility of turning the DSM on/off each day.  

Baus discussed the chum tailwater requirements and when those requirements go into effect.  Baus asked if BOP was being coordinated as well.  It was noted BOP wasn’t mentioned in the MOC… but it should be.  If we need to maintain 11.5’ tailwater the first week of November, then that water may need to pass through the spillway.  Baus also noted the B2CC gasses the river and is there a need for a special spill pattern.  Bettin asked about the end date of 12 November instead of the November 9th date being discussed in other forums.  Tackley responded that he calculated the amount of time the work would take and it ran all the way until the 12th. 
Fredricks disagreed with the Fish Impacts section.  He said there is going to be an impact.  There will be increased fallback through unscreened units.  Fish passage efficiency without screened bypass at PH2 will be impacted.  Fredricks isn’t as concerned about the 105% gas limit during the proposed time of year.  He wants the adult and juvenile impacts acknowledged in the MOC.  He suggested running the B2CC could mitigate the juvenile impacts.  Fallback must be considered and recognized.  Fredricks noted there is still a fair amount adult fish passage during the first two weeks of November.  He expressed concern about operating turbine units at night and then turning them off during the day.  This could potentially strand them in the PH2 tailrace.  

Bettin asked how the structure would fail, if it did.  Welton said when hanger rod 5 broke, the flume dropped onto the lateral supports and displaced some weight on hanger rod 6.  Bettin asked “if you cannot accomplish all of the work in the work window being discussed are you considering an option of waiting until the following winter maintenance period and risk failure?”  Bettin also asked about how long the structure is expected to be in place.  Tackley said we need to have it in place at least three years to test passage efficiency.  Bettin asked if there would need to be an outage to remove the structure as well.  

Bettin asked if it was possible to  leave screens in  and turn the DSM on and off each day. Hausman said he would look into that.  Another thing to explore if flows are low is to leave some screens in place and not run those units. This would allow the project to return to full operation of the second powerhouse sooner at the end of the lamprey flume repair. .  A decision to move forward or not needs to be made soon.  

Baus asked about the fluctuations of tailwater elevation.  The contracts usually state there will be normal tailwater fluctuations and during the fall/winter months, this could be several feet.  Welton said he isn’t sure but what the contractor will use as far as barges and cranes.  

Coordination call scheduled for 1500 on 12 August.

NOAA Fisheries- From: Gary Fredricks - NOAA Federal [mailto:gary.fredricks@noaa.gov] 

Sent: Friday, August 23, 2013 10:04 AM

To: Trevor Conder - NOAA Federal; Sean Tackley; Bettin,Scott W (BPA) - KEWR-4; Ritchie Graves - NOAA Federal

Subject: Re: BON Lamprey flume BPA edits

Ok, I've reviewed the suggested changes and there are a few issues that concern me and I want to make clear the items in the coordination that I am most concerned about:  1.  There should be no operation of unscreened units at PH2 without the bypass in operation, 2.  the corner collector needs to be in operation the entire calendar period during which PH2 is being operated without screens (i.e., it needs to be running even when the units are not running if units are run at any time during the day).  Turning it on and off all the time doesn't adequately provide for fish pulled into the forebay by any previous unit operation.  3.  PH1 shouldn't operate at BOP or any other level above the 1% range during this altered (non FPP) operation.  This is to minimize the pull of adults to PH1 (which normally wouldn't operate at this time).   As a reminder to everyone, ESA coverage for lamprey work is a bit on the thin side and the burden of proving that this work will not result in unanticipated take is on the action agencies.  Thanks, Gary

NWP Dive Safety- 

-----Original Message-----
From: Benoit, Richard A NWP 
Sent: Tuesday, September 03, 2013 9:39 PM
To: Richards, Natalie A NWP; Apple, Scott A NWP
Cc: Tackley, Sean C NWP; Manny, D. Todd NWP; Schwartz, Dennis E NWP; Mackey, Tammy M NWP; Welton, Brent C NWP; Moynahan, Kevin NWP
Subject: BONN WA Shores Lamprey Flume - no-flow diving condition (UNCLASSIFIED)
Importance: High

Classification: UNCLASSIFIED

Caveats: NONE

Natalie, Scott and Team: 

After extensive team discussions and careful work-plan review, the NWP Office of Dive / ROV Operations and Safety has determined in-water work by divers during execution of the upcoming Bonneville Washington Shore Lamprey Flume modification contract must be facilitated in a "NO-FLOW" environment.

This decision is based on:

1. Safety of divers and dive-support team; 2. Review of in-water work execution during original flume installation; 3. Review of water conditions and associated challenges during project's caisson installation / removal; 4. Situational awareness regarding dangers to divers in work area due to spontaneous upwelling's and unpredictable movement of reciprocating currents;

5. Unacceptable dangers to divers created by water movement during tool use, critical lifts and installation of:    

- Supports weighing approximately 1,000-1,100 pounds;

- Hanger rod assemblies weighing approximately 90 pounds;

- Placement of installation jig (approximately 1,000 pounds);

- Installation of 28 Undercut Anchors;

- Application of splash zone epoxy for coating repairs on lifting tabs;

- Use of Tools; Hammer drill, under cut tool, core drill, oxy lance, torque wrench;

- Installation of conduit and anchor clips for PIT Tag Antenna;

- Multiple wedge anchors;

- Aluminum I-beam (2 beams side by side);

- Guide sleeves;

- Orifice plates; 16 inches OD, ID- varies.

The dive office understands and appreciates the challenges of providing divers and their support team a "NO-FLOW" work environment during in-water work. However, we are all in agreement that worker safety must take precedence over all considerations. Given the complexities of this project, the only acceptable environment conducive to a required level of worker safety is a "NO-FLOW" water condition in the diver's work area.

If you have any questions, please feel to contact me. Please feel free to forward as appropriate.

Thank you

Ad Vitam ... Rick

Final results- 
Figure 1.  Isometric rendering of the Lamprey Flume System (LFS) with gravity flow water supply system.  During the proposed work period, COE intends to modify the mounting/support system for the LFS, secure HDX-PIT conduit, and install permanent mounting hardware for the pumps that supply water to the adjacent LPS (not shown).


Figure 2.  Conceptual design for permanent LPS pump system.  A davit will be used to raise and lower pumps (including hoses shown in green and electrical conduit shown in purple) down i-beams via trolleys.  Pumps supply water to the LPS ramp and collection tanks at the top of the Lamprey Flume System.  Installation during the proposed work period would involve securing i-beams to the west wall of the WA Shore monolith (in place of current temporary pump system). Design details will be shared with FPOM as they are developed.
[image: image1.jpg]



Table 1.  Passage of adult salmonids at Bonneville Dam from October 15 through November 12 (2004-2012 counts).

	Passage at Bradford Island Fish Ladder (October 15 - November 12)

	Year
	Chinook
	Steelhead
	Coho
	Chum
	Ladder Total
	BON Total
	% of Total BON

	2004
	3218
	1083
	2293
	4
	6598
	27881
	23.7%

	2005
	3512
	2719
	2781
	87
	9099
	20594
	44.2%

	2006
	4044
	1296
	5005
	11
	10356
	35310
	29.3%

	2007
	1938
	712
	3160
	21
	5831
	28855
	20.2%

	2008
	1201
	537
	2977
	17
	4732
	20083
	23.6%

	2009
	1040
	1171
	6419
	12
	8642
	53011
	16.3%

	2010
	1561
	783
	5315
	16
	7675
	31455
	24.4%

	2011
	5945
	1853
	3682
	11
	11491
	19074
	60.2%

	2012
	1656
	1578
	1648
	4
	4886
	19835
	24.6%

	
	
	
	
	
	
	
	

	Mean
	2679
	1304
	
	
	7701
	28455
	

	
	
	
	
	
	
	
	

	% Mean Passage
	
	
	
	
	
	29.6%

	
	
	
	
	
	
	
	

	Passage at Washington Shore Fish Ladder (October 15 - November 12)

	Year
	Chinook
	Steelhead
	Coho
	Chum
	Ladder Total
	BON Total
	% of Total BON

	2004
	6624
	2806
	11853
	0
	21283
	27881
	76.3%

	2005
	3710
	3430
	4327
	28
	11495
	20594
	55.8%

	2006
	7766
	5817
	11272
	99
	24954
	35310
	70.7%

	2007
	4252
	2802
	15925
	45
	23024
	28855
	79.8%

	2008
	2921
	1818
	10571
	41
	15351
	20083
	76.4%

	2009
	4235
	5389
	34682
	63
	44369
	53011
	83.7%

	2010
	4790
	1891
	17022
	77
	23780
	31455
	75.6%

	2011
	4354
	660
	2563
	6
	7583
	19074
	39.8%

	2012
	5675
	2363
	6869
	42
	14949
	19835
	75.4%

	
	
	
	
	
	
	
	

	Mean
	4925
	2997
	
	
	20754
	28455
	

	
	
	
	
	
	
	
	

	% Mean Passage
	
	
	
	
	
	70.4%


Figure 3.  Mean daily salmon and steelhead passage at Bonneville Dam during the proposed work period (2004-2012).
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[image: image3.emf]Discharge Distribution Patterns

Spillway Bay Number Gate FB=74.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Stops Total Spill

vertical gate opening (ft.) (cfs)

0.5 0 1 1,150

1 0 2 2,275

2 0 4 4,456

2 2 8 8,913

2 2 2 12 13,369

2 2 2 2 16 17,825

2 2 2 2 16 17,825

2 2 2 2 2 20 22,281

2 2 2 2 2 2 24 26,738

2 2 2 2 2 2 2 28 31,194

2 2 2 2 2 2 2 2 32 35,650

2 2 2 2 2 2 2 2 2 36 40,107

2 2 2 2 2 2 2 2 2 2 40 44,563

2 2 2 2 2 2 2 2 2 2 2 44 49,019

2 2 2 2 2 2 2 2 2 2 2 2 48 53,476

Use for Lamprey Repair Work

Note: The gate openings are provided in 1/2 foot increments of verticle lift. One gate stop equals a 1/2 foot 

gate opening.The total discharge is based on the spillway rating curves revised in February 2005.

 

Bonneville Spillway

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺
COORDINATION TITLE- 13BON73 BON Spillway survey

COORDINATION DATE-  10 September 2013

PROJECT-  Bonneville Lock and Dam

RESPONSE DATE- 12 September (FPOM) 

Description of the problem- NWP would like to conduct their annual survey of the BON Spillway; focusing on the repaired sections.  They would like to conduct the survey sometime between 30 September and 9 October (to avoid conflict with the lamprey flume repairs scheduled at PH2), with 30 September as the preferred date.

Type of outage required- The Project would prefer all 18 spill bays be out of service for the entire survey.  This makes the clearance easier to administer.  

If that is not acceptable with FPOM, bays 2-17 would be out of service for the entire survey.  Bay 1 would be out of service while the survey boat is in the north half of the spillway and Bay 18 would be out of service while the survey boat is in the south half of the spillway.
Impact on facility operation- The spillway will not be available to pass flows while the survey boat is in the tailrace.
Dates of impacts/repairs- Preferably 30 September.

Length of time for repairs- One work day.
Expected impacts on fish passage- In late September and early October there are normally over 1000 adult salmonids passing BON per day, however, minimal delay is expected for adults, as long as either spill bay 1 or 18 is open.  Cascades Island and B-branch fishways will remain within FPP criteria.  

Comments from agencies

Final results
☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

COORDINATION TITLE-  13JDA03 LINE 1 OUTAGE 

COORDINATION DATE- 8/26/13

PROJECT- John Day Dam- Miro Zyndol, POC  
RESPONSE DATE- September 2013 FPOM 

Description of the problem:  JDA line 1 (units 1-4) outage is required by JDA to perform necessary bus/switching gear maintenance.  This maintenance needs to be performed in dry/warm weather and cannot occur during the winter maintenance period. 

Type of outage required: Line 1 will be out of service.  This will take units 1-4 out of service at a time when they are still priority units.  

Impact on facility operation :  Units 1-4 will be OOS and will not be providing flushing flow for the JBS outfall.  In addition, there will not be additional attraction flow from Unit 1 for the JDA-S SE1. 

Dates of impacts/repairs: November 4- 7, 2013 

Length of time for repairs:  four days.
Expected impacts on fish passage:  

Downstream migrating salmonids- Due to the timing of this outage to occur so late in the fish passage season, the expected impact on the juveniles should be minimal.  Smolt Monitoring no longer monitors fish at this time of year.  The flume is in bypass to allow for PIT tag detection of any adults passing.  There will not be flushing flow from Units 1-4 but adults should be able to actively swim downstream or migrate back upstream if they so choose.

Upstream Migrating salmonids- While the impacts are expected to be minimal due to the fishway remaining in FPP criteria, there is the potential for many fish to still be migrating through JDA.  If the flow from units 1-4 are critical to those fish keying in on the south fishway, several thousand fish could be delayed during the duration of the Line 1 outage.  
However, based on conclusions found in the University of Idaho report Radiotelemetry data for adult Chinook salmon at John Day Dam – 2006, and that is an unlikely scenario.  

"Based on these limited data and somewhat rough comparisons with passage times from other years (e.g., this comparison did not account for any effects of fishway modifications made in recent years), we conclude that passage of adult salmonids at John Day Dam through 16 May 2006 was not extraordinarily impeded because turbines 1-4 were decommissioned.  Based on dam passage times alone, one might even suggest that conditions were slightly improved compared to other years" (bottom paragraph on Page 4, Dam Passage Times.) 
The report may be found at http://www.nwd-wc.usace.army.mil/tmt/documents/FPOM/2010/NWP%20Memos%20of%20Coordination%20and%20Notification/JDA%20MOC%20and%20MFR/ under 13JDA03 Attachment 1…
Table 1. JDA Chinook, Steelhead, and Coho Counts from 1 – 10 November for years 2003 – 2007.

	Year
	JDA North
	JDA-N  total
	JDA South
	JDA-S total
	TOTAL

	
	Chinook
	Steelhead

Clip/unclip
	Coho
	
	Chinook
	Steelhead

Clip/unclip
	Coho
	
	

	2007
	249
	490/149
	54
	942
	353
	633/193
	66
	1245
	2187

	2006
	326
	1268/708
	642
	2944
	758
	3973/989
	1430
	7150
	10094

	2005
	31
	612/465
	479
	1587
	228
	2571/889
	1236
	4924
	6511

	2004
	86
	490/304
	130
	1010
	567
	847/409
	551
	2374
	3384

	2003
	191
	1167/659
	23
	2040
	581
	1743/521
	77
	2922
	4962


Lamprey- lamprey numbers are usually dropping off by the end of October.  This outage should have minimal impact.

Bull Trout- Bull trout will be affected similarly to other upstream migrating salmonids.  

Comments from agencies

Final results

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺

COORDINATION TITLE- 13JDA04  John Day Dam South Adult Fishway’s extended outage for Joint and Waterstop Repair 

COORDINATION DATE- 8/13/13

PROJECT- John Day Dam, Natalie Richards, District PM & Miro Zyndol, JD POC  
RESPONSE DATE- September 2013 FPOM 

Description of the problem- Failed waterstops in several parts of the JDA have resulted in the water leaking into galleries and onto electrical equipment, creating a safety hazard.  A critical part of this large repair contract is the JDA-S Fishway AWS conduit, leaking into the PH Strainer Gallery (floor 1)

Type of outage required- JDA-S Fishway is required to be OOS and the AWS conduit must be dewatered/ dry to facilitate access to all repair/work areas along the length of JD Powerhouse. 

Impact on facility operation – The FPP has 1 March as the start date for all fishways.  JDA-S Fishway will be OOS through 8 March 2014.  JDA will return the fishway to normal operation during the week of 10 March with everything back in FPP criteria no later than 15 March.  

Dates of impacts/repairs- Mid-January 2014 through 15 March 2014. 

Length of time for repairs- About two months, from mid January through 8 March.  JDA-S Fishway will return to regular service the week of 10 March with everything in FPP criteria no later than 15 March 2014.

Expected impacts on fish passage- 

Downstream migrants- The outage is for the adult fishway, the juvenile bypass system will operate within FPP criteria.

Upstream migrating salmonids- 


[image: image4.emf]Note- fish passage numbers available for March from 2003 - 2007

Date

2003 2004 2005 2006 2007

4-10 March

JDA-S CH 2 0 0 0 0

JDA-S STHD 2168 308 480 0 418

JDA-N CH 6 0 0 0 0

JDA-N STHD 1008 84 179 163 306

11-17 March

JDA-S CH 52 2 0 0 0

JDA-S STHD 1321 695 324 2 423

JDA-N CH 241 0 1 0 1

JDA-N STHD 1731 184 483 79 283

18-24 March

JDA-S CH 107 25 5 0 0

JDA-S STHD 545 445 168 15 428

JDA-N CH 1378 24 10 0 0

JDA-N STHD 1454 291 431 314 510

25-31 March

JDA-S CH 328 44 0 0 2

JDA-S STHD 198 280 137 73 565

JDA-N CH 1837 32 -1 0 0

JDA-N STHD 1357 307 236 599 386


Minimal impact expected for Chinook, due to their timing doesn’t typically coincide with the proposed extended outage.

There are impacts expected for steelhead.  The majority of steelhead tend to pass JDA-S during March.  These fish may be delayed as they seek the JDA-N entrance.

Bull Trout- 

Lamprey- no expected impacts due to timing of the outage does not coincide with historical timing of adult lamprey passage.

Comments from agencies

Final results

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺
COORDINATION TITLE- Lower Granite Juvenile Fish Collection Channel Upgrades

COORDINATION DATE-  September 10, 2013
PROJECT- Lower Granite 
RESPONSE DATE- September 12, 2013 FPOM meeting
Description of the problem Construction activities associated with the Lower Granite fish bypass system upgrade will require extensive onsite efforts over an approximate 36 to 86 month construction schedule.  While many of the construction activities can occur during normal project operations, some activities may require alteration of normal project operations.  The time necessary for completion of construction activities will be directly correlated with the construction methods employed.  The existing collection channel within the powerhouse will require extensive concrete mining to expand the channel from 6 ft. to 9.5 ft. and the potential replacement of 10” orifices with 14”orifices.  The construction method for concrete mining has yet to be determined but the USACE is approximating 6-10 months to complete the task which likely translates into three un-watered work windows (15 December to 24 March).  On the other end of the spectrum for construction schedules, a single un-watered work window of 1 August to 24 March is anticipated to allow for construction activities without interruption and benefit the collection mining process.  All potentially anticipated construction scenarios have various pros and cons on project operations, fish passage, and overall project costs.  

The USACE’s Fish Passage Plan (2013) calls for the collection channel to be operated from 25 March to 31 October for juvenile passage and collection and 1 November to 15 December for adult fallback passage.  Spill operations typically begin 2 April and end 31 August.   The proposed extended un-watered work window would alter the normal operations of the collection channel and as a result limit the available passage routes to the spillway and turbines during the month of August.  Available passage route for September to December would be via the turbines.   The Corps proposes that the RSW operate from 1 September to 15 December to allow alternate passage routes for juvenile and adult salmonids.  The RSW would operate under the following scenario:

1. Operate the RSW 12 hours per day (6am to 6pm) from 1 September to 15 December.

Operating the RSW during the extended un-watered work window would require discharge through the RSW of 6.83 kcfs.  During low to average river flow years, minimum generation requirements through the turbines may result in a lack of water to operate the RSW and maintain minimum operating pool.  In that case, the RSW would need to be closed and spill distributed among the other bays.  

Table 1. – Average inflows and turbine discharge at Lower Granite Dam, 2006 to 2012.  Inflow and powerhouse discharge are reported as kcfs.

	Month
	Inflow (kcfs)
	Powerhouse (kcfs)

	August
	31.05
	13.20

	September
	24.77
	23.95

	October
	21.07
	20.60

	November
	21.73
	20.70

	December
	24.03
	23.65


Type of outage required- The removal of ESBS’s and the closure of the collection channel from 1 August 2015 to 24 March 2016.  Unit outages to dip fish out of the corresponding gatewell slots will be needed at least every 48 hours when fish are going into the slots.  Open the RSW for fish passage from 1 September to 15 December.

Impact on facility operation- The impact to facility is the early closure of the collection channel and the de-watering of the Juvenile Fish Facility in August 2015 instead of December as typical.  Fish may enter the gatewells even with ESBSs removed, which would require dipping of fish from the gatewell slots during the August 1 to December 15 period.  Maximum fish holding time in the gatewell slots is 48 hours.  This would require unit outages to dip the corresponding gatewells.

Dates of impacts/repairs- 1 August 2015 to 24 March 2016

Length of time for repairs- The construction of the Juvenile Bypass System is anticipated to begin in the fall of 2014 with completion in the spring of 2016.  The extended un-watered work window is expected to occur from 1 August 2015 to 24 March 2016.

Expected impacts on fish passage- The closure of the collection channel may impact juvenile salmonids (Table 2) and adult fallbacks (Table 3) and require the passage through the spillway or turbines.  Fish that are entrained in the gatewells will need to be dipped out and transported to the boat ramp for release downstream of the dam.

Table 2. – Juvenile salmonid collection at Lower Granite Dam Juvenile Fish Facility, 2006 to 2012.  Data collected by USACE.
	Year
	August
	September
	October

	2006
	1,841
	2,107
	4,219

	2007
	2,056
	1,124
	10,407

	2008
	21,047
	9,220
	8,731

	2009
	3,044
	2,002
	2,115

	2010
	8,907
	8,436
	11,436

	2011
	6,498
	14,307
	5,721

	2012
	8,121
	6,443
	12,255

	
	
	
	


Adult fish passage will tailrace flow conditions will need to be monitored.  If necessary, unit operation or spill distribution and timing may need to be adaptively managed as appropriate, within the constraints of water availability, to improve adult fish passage conditions.

Table 3. – Adult salmonid fallback at Lower Granite Dam, 2006 to 2012.  Data collected by USACE personnel as adult salmonids cross the JFF separator.

	Year
	August
	September
	October

	2006
	51
	335
	630

	2007
	67
	270
	846

	2008
	275
	798
	2,253

	2009
	247
	3,462
	2,940

	2010
	477
	1,202
	1,919

	2011
	179
	1,547
	2,787

	2012
	81
	752
	2,090


Comments from agencies

Final results
The mounting system for the Lamprey Flume System (LFS) consists of vertical hanging rods.  COE is concerned that these will fail if not modified during the proposed work period.








16
Page 2 of 21

2013 WS LFS repair pattern

				Use for Lamprey Repair Work





				Note: The gate openings are provided in 1/2 foot increments of verticle lift. One gate stop equals a 1/2 foot gate opening.The total discharge is based on the spillway rating curves revised in February 2005.







				 

																Bonneville Spillway

																				Discharge Distribution Patterns

																				Spillway Bay Number																				Gate		FB=74.0																																								Total 

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		Stops		Total Spill				1.0		2.0		3.0		4.0		5.0		6.0		7.0		8.0		9.0		10.0		11.0		12.0		13.0		14.0		15.0		16.0		17.0		18.0		Discharge

																				vertical gate opening (ft.)																						(cfs)





				0.5		0																																		1		1,150				1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1150

				1		0																																		2		2,275				2275		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2275

				2		0																																		4		4,456				4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4456

				2		2																																		8		8,913				4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8913

				2		2		2																																12		13,369				4456		4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		13369

				2		2		2		2																														16		17,825				4456		4456		4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		17825

				2		2		2		2																														16		17,825				4456		4456		4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		17825

				2		2		2		2		2																												20		22,281				4456		4456		4456		4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		22281

				2		2		2		2		2		2																										24		26,738				4456		4456		4456		4456		4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		26738

				2		2		2		2		2		2		2																								28		31,194				4456		4456		4456		4456		4456		4456		4456		0		0		0		0		0		0		0		0		0		0		0		31194

				2		2		2		2		2		2		2		2																						32		35,650				4456		4456		4456		4456		4456		4456		4456		4456		0		0		0		0		0		0		0		0		0		0		35650

				2		2		2		2		2		2		2		2		2																				36		40,107				4456		4456		4456		4456		4456		4456		4456		4456		4456		0		0		0		0		0		0		0		0		0		40107

				2		2		2		2		2		2		2		2		2		2																		40		44,563				4456		4456		4456		4456		4456		4456		4456		4456		4456		4456		0		0		0		0		0		0		0		0		44563

				2		2		2		2		2		2		2		2		2		2		2																44		49,019				4456		4456		4456		4456		4456		4456		4456		4456		4456		4456		4456		0		0		0		0		0		0		0		49019

				2		2		2		2		2		2		2		2		2		2		2		2														48		53,476				4456		4456		4456		4456		4456		4456		4456		4456		4456		4456		4456		4456		0		0		0		0		0		0		53476






JDA fish

		JDA-S 		All Chinook		All Steelhead		Clipped Steelhead		Unclipped Steelhead				JDA-N		All Chinook		All Steelhead		Clipped Steelhead		Unclipped Steelhead

		3/4/03		0		509		493		16																2003-2010		JDA-South						JDA-North

		3/5/03		0		421		366		55				3/5/03		0		25		18		7				Date		Chinook		Steelhead				Chinook		Steelhead

		3/6/03		0		480		409		71																4-10 March		0		675				1		348

		3/7/03		1		201		146		55				3/7/03		0		190		166		24				11-17 March		11		553				49		552

		3/8/03		0		219		173		46				3/8/03		2		131		109		22				18-24 March		27		320				282		600

		3/9/03		0		248		164		84				3/9/03		0		192		108		84				25-31 March		75		251				374		577

		3/10/03		1		90		77		13				3/10/03		4		470		278		192				1-7 April		528		323				346		321

		weekly totals		2		2168		1828		340				weekly totals		6		1008		679		329				8-14 April		2154		246				1059		300

		3/11/03		0		75		52		23				3/11/03		6		425		241		184

		3/12/03		4		181		137		44				3/12/03		25		314		168		146				Note- fish passage numbers available for March from 2003 - 2007

		3/13/03		5		418		300		118				3/13/03		35		262		198		64

		3/14/03		9		209		147		62				3/14/03		45		346		279		67				Date		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013

		3/15/03		4		117		91		26				3/15/03		60		149		151		-2				4-10 March

		3/16/03		5		194		144		50				3/16/03		32		105		179		-74				JDA-S CH		2		0		0		0		0		NA		NA		NA		NA		NA		NA

		3/17/03		25		127		89		38				3/17/03		38		130		158		-28				JDA-S STHD		2168		308		480		0		418		NA		NA		NA		NA		NA		NA

		weekly totals		52		1321		960		361				weekly totals		241		1731		1374		357				JDA-N CH		6		0		0		0		0		NA		NA		NA		NA		NA		NA

		3/18/03		19		161		102		59				3/18/03		173		113		91		22				JDA-N STHD		1008		84		179		163		306		NA		NA		NA		NA		NA		NA

		3/19/03		32		117		70		47				3/19/03		140		260		151		109				11-17 March

		3/20/03		20		116		82		34				3/20/03		145		288		231		57				JDA-S CH		52		2		0		0		0		NA		NA		NA		NA		NA		NA

		3/21/03		33		75		54		21				3/21/03		72		100		106		-6				JDA-S STHD		1321		695		324		2		423		NA		NA		NA		NA		NA		NA

		3/22/03		3		76		55		21				3/22/03		195		125		192		-67				JDA-N CH		241		0		1		0		1		NA		NA		NA		NA		NA		NA

		3/23/03		0		0		0		0				3/23/03		315		209		219		-10				JDA-N STHD		1731		184		483		79		283		NA		NA		NA		NA		NA		NA

		3/24/03		0		0		0		0				3/24/03		338		359		187		172				18-24 March

		weekly totals		107		545		363		182				weekly totals		1378		1454		1177		277				JDA-S CH		107		25		5		0		0		NA		NA		NA		NA		NA		NA

		3/25/03		2		18		18		0				3/25/03		230		263		190		73				JDA-S STHD		545		445		168		15		428		NA		NA		NA		NA		NA		NA

		3/26/03		14		44		41		3				3/26/03		172		251		206		45				JDA-N CH		1378		24		10		0		0		NA		NA		NA		NA		NA		NA

		3/27/03		62		40		41		-1				3/27/03		163		233		156		77				JDA-N STHD		1454		291		431		314		510		NA		NA		NA		NA		NA		NA

		3/28/03		85		51		50		1				3/28/03		170		252		175		77				25-31 March

		3/29/03		15		31		28		3				3/29/03		186		93		56		37				JDA-S CH		328		44		0		0		2		NA		NA		NA		NA		NA		NA

		3/30/03		42		8		4		4				3/30/03		149		138		75		63				JDA-S STHD		198		280		137		73		565		NA		NA		NA		NA		NA		NA

		3/31/03		108		6		2		4				3/31/03		767		127		62		65				JDA-N CH		1837		32		-1		0		0		NA		NA		NA		NA		NA		NA

		weekly totals		328		198		184		14				weekly totals		1837		1357		920		437				JDA-N STHD		1357		307		236		599		386		NA		NA		NA		NA		NA		NA

		4/1/03		64		37		14		23				4/1/03		361		37		26		11				1-7 April

		4/2/03		379		51		22		29				4/2/03		160		124		26		98				JDA-S CH		3463		170		15		3		19		76		40		438

		4/3/03		436		24		6		18				4/3/03		329		29		-1		30				JDA-S STHD		257		215		119		356		486		333		215		599

		4/4/03		1275		40		17		23				4/4/03		847		82		26		56				JDA-N CH		2638		-108		-8		3		6		18		2		0

		4/5/03		715		28		14		14				4/5/03		415		31		20		11				JDA-N STHD		347		332		115		688		316		349		419		0

		4/6/03		438		45		31		14				4/6/03		395		19		8		11				8-14 April

		4/7/03		156		32		14		18				4/7/03		131		25		11		14				JDA-S CH		11644		755		29		6		71		852		68		3810

		weekly totals		3463		257		118		139				weekly totals		2638		347		116		231				JDA-S STHD		175		147		89		289		210		321		312		427

		4/8/03		854		25		14		11				4/8/03		270		5		6		-1				JDA-N CH		6294		1722		27		18		40		180		11		180

		4/9/03		1996		26		7		19				4/9/03		361		16		10		6				JDA-N STHD		208		320		151		439		310		431		459		81

		4/10/03		1107		18		4		14				4/10/03		1434		32		19		13

		4/11/03		1010		36		11		25				4/11/03		1174		48		35		13

		4/12/03		1297		29		11		18				4/12/03		901		48		13		35

		4/13/03		2488		25		6		19				4/13/03		978		49		19		30

		4/14/03		2892		16		2		14				4/14/03		1176		10		2		8

		weekly totals		11644		175		55		120				weekly totals		6294		208		104		104

		4/15/03		2878		15		5		10				4/15/03		1067		48		19		29

		3/1/04		0		0		0		0				3/1/04		0		-13		-7		-6

		3/2/04		0		0		0		0				3/2/04		0		8		7		1

		3/3/04		0		0		0		0				3/3/04		0		2		-2		4

		weekly totals		0		0		0		0				weekly totals		0		-3		-2		-1

		3/4/04		0		0		0		0				3/4/04		0		50		51		-1

		3/5/04		0		28		20		8				3/5/04		0		12		-4		16

		3/6/04		0		158		130		28				3/6/04		0		4		6		-2

		3/7/04		0		110		88		22				3/7/04		0		44		27		17

		3/8/04		0		0		0		0				3/8/04		0		-12		-12		0

		3/9/04		0		0		0		0				3/9/04		0		-10		-5		-5

		3/10/04		0		12		8		4				3/10/04		0		-4		-4		0

		weekly totals		0		308		246		62				weekly totals		0		84		59		25

		3/11/04		0		96		66		30				3/11/04		0		30		33		-3

		3/12/04		0		150		111		39				3/12/04		0		15		1		14

		3/13/04		0		145		95		50				3/13/04		0		31		24		7

		3/14/04		1		161		117		44				3/14/04		0		32		26		6

		3/15/04		0		61		53		8				3/15/04		0		28		18		10

		3/16/04		1		60		43		17				3/16/04		0		21		32		-11

		3/17/04		0		22		16		6				3/17/04		0		27		39		-12

		weekly totals		2		695		501		194				weekly totals		0		184		173		11

		3/18/04		2		28		22		6				3/18/04		0		-3		12		-15

		3/19/04		6		105		75		30				3/19/04		1		39		54		-15

		3/20/04		6		53		39		14				3/20/04		0		41		41		0

		3/21/04		7		109		91		18				3/21/04		0		61		57		4

		3/22/04		3		51		42		9				3/22/04		17		61		69		-8

		3/23/04		0		43		34		9				3/23/04		5		60		69		-9

		3/24/04		1		56		41		15				3/24/04		1		32		20		12

		weekly totals		25		445		344		101				weekly totals		24		291		322		-31

		3/25/04		1		23		14		9				3/25/04		0		29		23		6

		3/26/04		0		0		0		0				3/26/04		0		54		54		0

		3/27/04		7		35		23		12				3/27/04		13		55		56		-1

		3/28/04		14		87		60		27				3/28/04		2		69		55		14

		3/29/04		13		41		32		9				3/29/04		7		39		27		12

		3/30/04		7		64		40		24				3/30/04		8		61		68		-7

		3/31/04		2		30		10		20				3/31/04		2		0		-3		3

		weekly totals		44		280		179		101				weekly totals		32		307		280		27

		4/1/04		8		21		13		8				4/1/04		10		39		19		20

		4/2/04		29		52		34		18				4/2/04		4		41		11		30

		4/3/04		13		28		16		12				4/3/04		7		60		35		25

		4/4/04		19		22		14		8				4/4/04		16		73		48		25

		4/5/04		6		15		7		8				4/5/04		28		38		20		18

		4/6/04		25		32		22		10				4/6/04		19		42		25		17

		4/7/04		70		45		26		19				4/7/04		24		39		14		25

		weekly totals		170		215		132		83				weekly totals		108		332		172		160

		4/8/04		119		39		14		25				4/8/04		43		52		16		36

		4/9/04		38		32		15		17				4/9/04		100		32		22		10

		4/10/04		58		18		6		12				4/10/04		102		97		49		48

		4/11/04		259		20		10		10				4/11/04		170		44		20		24

		4/12/04		71		7		2		5				4/12/04		330		54		16		38

		4/13/04		53		14		6		8				4/13/04		490		21		14		7

		4/14/04		157		17		7		10				4/14/04		487		20		2		18

		weekly totals		755		147		60		87				weekly totals		1722		320		139		181

		4/15/04		311		24		12		12				4/15/04		568		-5		-11		6

		3/1/05		0		10		10		0				3/1/05		0		30		32		-2

		3/2/05		0		24		24		0				3/2/05		0		12		12		0

		3/3/05		0		31		31		0				3/3/05		0		26		20		6

		weekly totals		0		65		65		0				weekly totals		0		68		64		4

		3/4/05		0		85		85		0				3/4/05		0		18		18		0

		3/5/05		0		94		94		0				3/5/05		0		22		21		1

		3/6/05		0		52		50		2				3/6/05		0		58		58		0

		3/7/05		0		45		42		3				3/7/05		0		31		28		3

		3/8/05		0		72		66		6				3/8/05		0		0		0		0

		3/9/05		0		105		95		10				3/9/05		0		0		0		0

		3/10/05		0		27		25		2				3/10/05		0		50		38		12

		weekly totals		0		480		457		23				weekly totals		0		179		163		16

		3/11/05		0		83		78		5				3/11/05		0		60		61		-1

		3/12/05		0		40		40		0				3/12/05		0		64		52		12

		3/13/05		0		73		71		2				3/13/05		0		77		67		10

		3/14/05		0		52		51		1				3/14/05		0		78		65		13

		3/15/05		0		36		35		1				3/15/05		0		50		44		6

		3/16/05		0		12		12		0				3/16/05		1		84		78		6

		3/17/05		0		28		27		1				3/17/05		0		70		67		3

		weekly totals		0		324		314		10				weekly totals		1		483		434		49

		3/18/05		0		33		33		0				3/18/05		0		63		59		4

		3/19/05		0		39		31		8				3/19/05		0		71		65		6

		3/20/05		3		42		34		8				3/20/05		4		62		56		6

		3/21/05		1		26		25		1				3/21/05		7		67		61		6

		3/22/05		0		8		8		0				3/22/05		-1		45		38		7

		3/23/05		0		0		0		0				3/23/05		0		28		24		4

		3/24/05		1		20		20		0				3/24/05		0		95		92		3

		weekly totals		5		168		151		17				weekly totals		10		431		395		36

		3/25/05		0		14		14		0				3/25/05		-1		23		18		5

		3/26/05		0		13		13		0				3/26/05		0		42		39		3

		3/27/05		0		13		10		3				3/27/05		0		42		40		2

		3/28/05		0		29		27		2				3/28/05		0		35		37		-2

		3/29/05		0		7		7		0				3/29/05		0		35		22		13

		3/30/05		0		32		29		3				3/30/05		0		51		31		20

		3/31/05		0		29		13		16				3/31/05		0		8		9		-1

		weekly totals		0		137		113		24				weekly totals		-1		236		196		40

		4/1/05		2		35		18		17				4/1/05		0		11		-18		29

		4/2/05		1		13		6		7				4/2/05		0		50		26		24

		4/3/05		7		18		10		8				4/3/05		0		13		1		12

		4/4/05		-2		5		7		-2				4/4/05		-11		10		6		4

		4/5/05		5		12		7		5				4/5/05		2		6		0		6

		4/6/05		0		16		8		8				4/6/05		0		28		24		4

		4/7/05		2		20		14		6				4/7/05		1		-3		-8		5

		weekly totals		15		119		70		49				weekly totals		-8		115		31		84

		4/8/05		1		9		5		4				4/8/05		2		23		-2		25

		4/9/05		7		23		10		13				4/9/05		2		23		4		19

		4/10/05		1		10		4		6				4/10/05		4		44		30		14

		4/11/05		8		24		14		10				4/11/05		5		16		6		10

		4/12/05		2		11		4		7				4/12/05		7		12		4		8

		4/13/05		10		8		7		1				4/13/05		1		27		8		19

		4/14/05		0		4		4		0				4/14/05		6		6		11		-5

		weekly totals		29		89		48		41				weekly totals		27		151		61		90

		4/15/05		11		12		4		8				4/15/05		5		44		10		34



														3/1/06		0		0		0		0

														3/2/06		0		-5		-6		1

														3/3/06		0		12		12		0

		weekly totals		0		0		0		0				weekly totals		0		7		6		1

		3/4/06		0		0		0		0				3/4/06		0		21		21		0

		3/5/06		0		0		0		0				3/5/06		0		44		44		0

		3/6/06		0		0		0		0				3/6/06		0		47		46		1

		3/7/06		0		0		0		0				3/7/06		0		-4		-4		0

		3/8/06		0		0		0		0				3/8/06		0		3		3		0

		3/9/06		0		0		0		0				3/9/06		0		23		21		2

		3/10/06		0		0		0		0				3/10/06		0		29		27		2

		weekly totals		0		0		0		0				weekly totals		0		163		158		5

		3/11/06		0		0		0		0				3/11/06		0		10		12		-2

		3/12/06		0		0		0		0

		3/13/06		0		0		0		0				3/13/06		0		5		5		0

		3/14/06		0		0		0		0				3/14/06		0		-17		-17		0

		3/15/06		0		0		0		0				3/15/06		0		-24		-24		0

		3/16/06		0		2		2		0				3/16/06		0		46		38		8

		3/17/06		0		0		0		0				3/17/06		0		59		58		1

		weekly totals		0		2		2		0				weekly totals		0		79		72		7

		3/18/06		0		2		2		0				3/18/06		0		6		4		2

		3/19/06		0		3		2		1				3/19/06		0		18		13		5

		3/20/06		0		2		2		0				3/20/06		0		25		24		1

		3/21/06		0		2		2		0				3/21/06		0		41		39		2

		3/22/06		0		1		1		0				3/22/06		0		40		38		2

		3/23/06		0		4		4		0				3/23/06		0		78		74		4

		3/24/06		0		1		1		0				3/24/06		0		106		104		2

		weekly totals		0		15		14		1				weekly totals		0		314		296		18

		3/25/06		0		4		4		0				3/25/06		0		139		135		4

		3/26/06		0		1		1		0				3/26/06		0		112		104		8

		3/27/06		0		1		1		0				3/27/06		0		78		72		6

		3/28/06		0		0		0		0				3/28/06		0		78		77		1

		3/29/06		0		13		6		7				3/29/06		0		120		111		9

		3/30/06		0		26		24		2				3/30/06		0		71		71		0

		3/31/06		0		28		25		3				3/31/06		0		1		1		0

		weekly totals		0		73		61		12				weekly totals		0		599		571		28

		4/1/06		0		53		34		19				4/1/06		2		77		34		43

		4/2/06		2		95		43		52				4/2/06		-1		152		86		66

		4/3/06		0		64		46		18				4/3/06		0		110		70		40

		4/4/06		1		27		17		10				4/4/06		1		69		49		20

		4/5/06		0		66		43		23				4/5/06		0		75		55		20

		4/6/06		0		27		20		7				4/6/06		0		61		30		31

		4/7/06		0		24		19		5				4/7/06		1		144		89		55

		weekly totals		3		356		222		134				weekly totals		3		688		413		275

		4/8/06		0		60		48		12				4/8/06		4		48		34		14

		4/9/06		0		16		14		2				4/9/06		-2		54		54		0

		4/10/06		0		48		31		17				4/10/06		4		63		20		43

		4/11/06		0		47		29		18				4/11/06		1		104		52		52

		4/12/06		1		47		19		28				4/12/06		4		64		16		48

		4/13/06		1		39		17		22				4/13/06		7		84		32		52

		4/14/06		4		32		22		10				4/14/06		0		22		-1		23

		weekly totals		6		289		180		109				weekly totals		18		439		207		232

		4/15/06		7		25		12		13				4/15/06		-4		23		7		16



		3/1/07		0		27		26		1				3/1/07		0		40		30		10

		3/2/07		0		43		31		12				3/2/07		0		17		9		8

		3/3/07		0		62		44		18				3/3/07		0		76		54		22

		weekly totals		0		132		101		31				weekly totals		0		133		93		40

		3/4/07		0		92		63		29				3/4/07		0		81		41		40

		3/5/07		0		54		41		13				3/5/07		0		39		24		15

		3/6/07		0		70		53		17				3/6/07		0		35		16		19

		3/7/07		0		42		22		20				3/7/07		0		28		21		7

		3/8/07		0		55		31		24				3/8/07		0		27		26		1

		3/9/07		0		71		46		25				3/9/07		0		32		15		17

		3/10/07		0		34		24		10				3/10/07		0		64		41		23

		weekly totals		0		418		280		138				weekly totals		0		306		184		122

		3/11/07		0		94		59		35				3/11/07		0		39		26		13

		3/12/07		0		49		28		21				3/12/07		0		36		34		2

		3/13/07		0		54		33		21				3/13/07		1		70		50		20

		3/14/07		0		54		33		21				3/14/07		0		9		8		1

		3/15/07		0		34		19		15				3/15/07		0		32		25		7

		3/16/07		0		65		39		26				3/16/07		0		56		32		24

		3/17/07		0		73		49		24				3/17/07		0		41		26		15

		weekly totals		0		423		260		163				weekly totals		1		283		201		82

		3/18/07		0		144		96		48				3/18/07		0		36		21		15

		3/19/07		0		64		42		22				3/19/07		0		73		70		3

		3/20/07		0		48		36		12				3/20/07		0		98		72		26

		3/21/07		0		49		28		21				3/21/07		0		111		96		15

		3/22/07		0		31		19		12				3/22/07		0		76		57		19

		3/23/07		0		40		27		13				3/23/07		0		45		30		15

		3/24/07		0		52		31		21				3/24/07		0		71		53		18

		weekly totals		0		428		279		149				weekly totals		0		510		399		111

		3/25/07		0		52		30		22				3/25/07		0		53		34		19

		3/26/07		0		81		53		28				3/26/07		0		90		53		37

		3/27/07		0		100		65		35				3/27/07		0		78		66		12

		3/28/07		0		89		50		39				3/28/07		0		40		31		9

		3/29/07		0		63		40		23				3/29/07		0		44		31		13

		3/30/07		1		81		55		26				3/30/07		0		34		19		15

		3/31/07		1		99		60		39				3/31/07		0		47		28		19

		weekly totals		2		565		353		212				weekly totals		0		386		262		124

		4/1/07		1		108		74		34				4/1/07		0		57		43		14

		4/2/07		0		107		77		30				4/2/07		0		16		2		14

		4/3/07		0		84		70		14				4/3/07		5		88		54		34

		4/4/07		6		64		42		22				4/4/07		2		26		6		20

		4/5/07		2		53		46		7				4/5/07		0		69		44		25

		4/6/07		6		31		23		8				4/6/07		0		24		25		-1

		4/7/07		4		39		28		11				4/7/07		-1		36		16		20

		weekly totals		19		486		360		126				weekly totals		6		316		190		126

		4/8/07		0		45		23		22				4/8/07		1		24		19		5

		4/9/07		0		25		18		7				4/9/07		1		77		31		46

		4/10/07		4		33		19		14				4/10/07		4		24		5		19

		4/11/07		4		29		16		13				4/11/07		8		83		28		55

		4/12/07		17		28		23		5				4/12/07		5		32		12		20

		4/13/07		11		22		17		5				4/13/07		1		59		16		43

		4/14/07		35		28		22		6				4/14/07		20		11		4		7

		weekly totals		71		210		138		72				weekly totals		40		310		115		195

		4/15/07		63		35		17		18				4/15/07		19		14		8		6

		4/1/08		5		23		13		10				4/1/08		0		16		11		5

		4/2/08		1		32		14		18				4/2/08		-1		24		11		13

		4/3/08		10		36		20		16				4/3/08		5		12		7		5

		4/4/08		0		58		41		17				4/4/08		1		45		23		22

		4/5/08		12		60		40		20				4/5/08		5		92		67		25

		4/6/08		12		69		44		25				4/6/08		4		59		34		25

		4/7/08		36		55		31		24				4/7/08		4		101		46		55

		weekly totals		76		333		203		130				weekly totals		18		349		199		150

		4/8/08		28		31		26		5				4/8/08		4		39		25		14

		4/9/08		25		39		26		13				4/9/08		4		102		79		23

		4/10/08		56		50		34		16				4/10/08		0		24		14		10

		4/11/08		28		53		28		25				4/11/08		24		63		29		34

		4/12/08		59		44		25		19				4/12/08		17		46		36		10

		4/13/08		32		53		36		17				4/13/08		73		109		61		48

		4/14/08		624		51		32		19				4/14/08		58		48		28		20

		weekly totals		852		321		207		114				weekly totals		180		431		272		159

		4/15/08		774		49		26		23				4/15/08		60		127		90		37

		4/1/09		2		35		25		10				4/1/09		-4		60		40		20

		4/2/09		0		45		25		20				4/2/09		-1		55		8		47

		4/3/09		9		45		19		26				4/3/09		1		48		32		16

		4/4/09		8		32		13		19				4/4/09		0		56		32		24

		4/5/09		10		8		4		4				4/5/09		-2		81		44		37

		4/6/09		6		19		8		11				4/6/09		2		49		11		38

		4/7/09		5		31		14		17				4/7/09		6		70		30		40

		weekly totals		40		215		108		107				weekly totals		2		419		197		222

		4/8/09		4		13		8		5				4/8/09		1		23		7		16

		4/9/09		8		35		16		19				4/9/09		0		67		24		43

		4/10/09		2		29		10		19				4/10/09		8		5		-1		6

		4/11/09		16		33		10		23				4/11/09		6		101		58		43

		4/12/09		18		79		25		54				4/12/09		2		54		16		38

		4/13/09		13		52		30		22				4/13/09		0		123		80		43

		4/14/09		7		71		31		40				4/14/09		-6		86		44		42

		weekly totals		68		312		130		182				weekly totals		11		459		228		231

		4/15/09		20		71		29		42				4/15/09		5		109		54		55

		4/1/10		48		126		66		60

		4/2/10		10		61		25		36

		4/3/10		44		138		66		72

		4/4/10		41		84		31		53

		4/5/10		52		62		28		34

		4/6/10		95		73		35		38

		4/7/10		148		55		23		32

		weekly totals		438		599		274		325				weekly totals		0		0		0		0

		4/8/10		90		74		30		44

		4/9/10		56		32		16		16

		4/10/10		161		66		29		37

		4/11/10		373		53		17		36

		4/12/10		500		86		32		54

		4/13/10		1917		60		22		38				4/13/10		103		56		18		38

		4/14/10		713		56		12		44				4/14/10		77		25		5		20

		weekly totals		3810		427		158		269				weekly totals		180		81		23		58

		4/15/10		815		81		26		55				4/15/10		110		45		14		31
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