

AGENDA

Fish Passage Operation and Maintenance (FPOM) Team meeting

June 13, 2013 (0900-1400)

Bonneville Dam Auditorium (BBQ to follow)

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

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

2.1. NWW Action Items.
2.1.1. [May 13] Avian Task Group.  ACTION: Setter/Fone will help create a Task Group and have a kick-off meeting in June.

2.1.2. [May 13] LWG ADCP data collection.  ACTION: Setter said they will send out an updated MOC prior to making a decision on whether to go ahead with the operation
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.

2.2.2. [Apr 13] FPOM meeting location.  ACTION: Wills will check availability of his office for the July FPOM.

2.2.3. [May 13] BON JMF Separator Bar contract and condition sub-sampling.  .  ACTION: Lorz said they will take the proposal to roll the sub-sampling into the SMP contract it to FPAC and Bettin will broach the subject again with BPA contracting.  
2.2.4. [May 13] BON Kelt Monitoring.  ACTION: NWP will develop a proposal for kelt monitoring from 1 March through 10 April.  They will bring this back to FPOM for further discussion and development.

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

2.3.1. [May 13] BON WS Lamprey flume LPS pump installation.  ACTION: Tackley to submit a MOC requesting concurrence for pump installation during 20 – 22 May.  STATUS: completed at the end of May/early June.
2.3.2. [May 13] 14BON001 BON change form.  .  ACTION: FPOM will take the change form to their respective agencies and bring their position back to the June FPOM meeting.  STATUS: discussed later in the agenda.
2.3.3. [May 13] Sea Lion Task Group.  ACTION:  Stansell will chair the TG.  The first meeting will be after the June FPOM meeting.  STATUS: discussed later in the agenda.
3. Updates 

3.1. NWW Updates

3.1.1. McNary Debris Spill (13MCN08, 13MCN11)
3.1.2. McNary boat safety video (13MCN10)

3.1.3. LWG ADCP data collection (13LWG01C)

3.2. NWP Updates

3.2.1. BON Updated Dewatering Plans.  
3.2.2. BON unit 8 RTS testing 
3.2.3. BON PH2 tail log needs.
3.2.4. BON Unit 12 outage.
3.2.5. BON LED testing.

3.2.6. BON JMF separator bar monitoring.  NWP is in the process of developing contract for 24 hour separator bar monitoring.

3.2.7. TDA Shad Fishery.

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
3.3.1. BON TRD.  
3.3.2. AFF modifications.
A. WDFW tank configuration memo.

3.3.3. NWW Hydrofoil in the B2CC.

3.3.4. LWG 14” orifice/overflow weir evaluation update

3.3.5. IH adult fish trap update  
3.4. RCC update.  
	Project
	Previous day average (kcfs)
	5 day forecast (kcfs)
	10 day forecast (kcfs)

	LWG
	
	
	

	MCN
	
	
	

	BON
	
	
	


3.5. Pinniped update.  
3.6. Lamprey updates.  

3.6.1. BON WS lamprey structure.  
3.6.2. BON CI LPS mods.  

3.6.3. JDA Lamprey collection protocols. 

3.7. Avian.
3.7.1. .NWW lethal take of gulls at dams update.  Task group?  
3.8. BPA updates.  
3.9. Critical Spare parts lists.  

4. Diel passage at ladders.  (Cordie)

5. Weekly reports.  (Lorz) Request for additional information such as debris loading and drawdown results.  
6. Coordination/Notification forms (need concurrence).
6.1. 13LWG08 – Transformer Bushing Replacement
6.2. 13LWG09 – JDA Screen Testing
6.3. 13LWG10 -  AWS Pump #1 Test
7. Fish Passage Plan:  Final 2013 FPP has been posted to the website:  http://www.nwd-wc.usace.army.mil/tmt/documents/fpp/2013/index.html.  
7.1. 14BON001 
8. Task Group Updates. 
8.1. Sea Lion task group.  New group.  Need to establish chair and team members.

8.2. Avian task group.  New group.  Chaired by NWW.  Need to establish team members.

8.3. BON VBS task group.  (Hausmann).  Team members include Baus, Bettin, Fredricks, Hausmann, Lorz, Mackey, Rerecich, and Wills.  Fredricks said the main purpose it to better clarify the FPP criteria for re-installing screens and how to keep screens in throughout the year.  With the approval of the change form in May, this group may now disband.
8.4. AFF mods (Rerecich).  Once modifications are complete, this group may disband.

8.5. Sturgeon task group (Van der Leeuw or Hausmann). 
8.6. Fish counting task group (Setter).  Team members include Fredricks, Klatte, Mackey, Setter, Tackley, and Wills.  
8.7. BON unit operating range (Lorz).   Team members include Baus, Benner, Bettin, Chockley, Conder, Cooper, Fredricks, Hausmann, Hevlin, Lorz, Mackey, Meyer, Tackley, Rerecich, Wills. 

9. Calendar items/ next FPOM agenda items.  (Check the CY13 on the website)
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State of Washington

Department of Fish and Wildlife
2108 Grand Blvd.  Vancouver WA 98661 (360) 696-6211
To:  U.S. Army Corps of Engineers, Bonneville Dam Fisheries; FPOM

From: Washington Dept. of Fish and Wildlife, Ann Stephenson, Eric Kinne 

Subject: 2013 AFF fish tank location and transfer of fish

Date:  June 10, 2013

In 2013, three researchers will be using the Bonneville Adult Fish Facility (AFF) during the same time frame from mid-August through October:  the Washington Dept. of Fish and Wildlife (WDFW), the Columbia River Intertribal Fisheries Commission (CRITFC) and the University of Idaho (U of I).

The U of I will be tagging steelhead during this time frame and WDFW will be tagging fall Chinook (both Tules and upriver Brights), coho and steelhead.  Both groups can use the same transport tanks at the same time to relocate fish downstream since the release point(s) are the same.  WDFW can provide an additional fish tank so there would be no delay in the transfer of fish downstream back into the river.

CRITFC’s activities occur at the east end of the AFF so they have no current overlapping need for space with the other researchers.  The U of I is currently set up on the north-east end of the facility.  In 2011 and 2012, the WDFW worked up fish in the small anesthetic tank off of an additional side flume which also exits towards the north-east end of the building.  WDFW plans to use this flume again in 2013, starting August 12.  With limited space for equipment and personnel in 2013, WDFW, with the U of I, propose moving the fish transport tank from the floor of the AFF up one level, onto the concrete slab above, parallel to the large exit doors.  The tank, with water and fish weighs approximately 4800 pounds.  The project’s structural crew has determined that is it sound to locate the tank at this location, plus there is adequate egress space for people to pass on the walkway with the tank there.  Moving the transport tank to this location would allow adequate space for all groups to work up fish on the main floor of the AFF.  Also, at this location, the tank is never suspended over the researchers, reducing the amount of risk to personnel.

The U of I experimented with the tank in the upper level at the end of May. (See Figure 1.  The tank location is where the beam with the hardhat is.)  They used a “sanctuary net bag” to transfer the fish from their anesthetic tank into the transport tank.  Fish would be moved from both agencies anesthetic tanks into the transport tank with the use of such a fish tube or bag.  U of I will also be experimenting with moving the fish from the anesthetic tank to the transport tank with the bag on a pulley, attached to the beam on the crane, to move the fish efficiently from one tank to the other (Figure 2).  Minimal time is required to move the fish from one tank to the other using this method when the tank is located above the main floor.

WDFW and U of I request that this be forwarded to the Fish Passage Operation and Maintenance Team for approval at the June 2013 meeting.
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Figure 1. Bonneville Dam Adult Fish Facility
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Figure 2.  Fish net attached to pulley on beam.

Bonneville Corner Collector PIT Tag Monitoring Test – Entrance Hydrofoils

Professional Services Contract Proposed Schedule

	Action
	Approximate Dates

	Award
	July 1 2013 

	Pre-work coordination meeting
	July 8-12, 2013 

	TASK 1
	

	Determine compatibility and/or interference issues between an unshielded system similar to the hydrofoil concept system and existing B2CC PIT-tag detection system.  
	July 2013

	TASK 2
	

	Evaluate the physical performance of the prototype forebay PIT-tag detection concept in the lab.  
	July 2013

	Complete and submit a feasibility report of results for Task 1 and 2.
	August 31 2013

	TASK 3
	

	Design, fabricate, and evaluate in the lab a prototype forebay PIT-tag detection system that uses the multiple hydrofoil antennas.
	September 2013-January 2014 

	TASK 4
	

	Install monitoring equipment (i.e. hydroacoustic equipment or DIDSON camera) to evaluate the horizontal and vertical passage distribution of fish entering the B2CC.
	 February 2014 

	TASK 5
	

	Install the prototype forebay PIT-tag detection system infrastructure (i.e. transceivers and power supplies) that was designed in Task 3 to detect PIT-tagged fish entering the B2CC. 
	February 2014

	TASK 6
	

	Evaluate the horizontal and vertical distribution of smolts passing into the B2CC using an appropriate technology with the corner collector operating and the prototype forebay PIT-tag detection system installed.
	March 1-April 7, 2014

	TASK 7
	

	Evaluate the physical performance of the prototype forebay PIT-tag detection system in the field with the B2CC operational.
	March 1-April 7, 2014

	TASK 8
	

	Evaluate the horizontal and vertical distribution of smolts passing into the B2CC using an appropriate technology with the corner collector operating and the prototype forebay PIT-tag detection system not installed.
	April 9-May 10, 2014

	Remove monitoring equipment and prototype forebay PIT-tag detection system.
	September 2014

	TASK 9
	

	Analyze, and compare the horizontal and vertical distribution of smolts passing into the B2CC collected under Task 6 and 8 to determine if the prototype forebay PIT-tag system affects passage into the B2CC.
	May 11-July 1, 2014

	TASK 10
	

	Prepare reports and present study findings. (Task 1 and 2)
	August-December 2013

	Prepare reports and present study findings. (Task 3 through 8)
	August-December 2014

	Preliminary Report Due
	October 1, 2014

	Final Report Due
	December 15, 2014


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

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

COORDINATION TITLE - 13 LWG 08 T2, B-phase neutral bushing replacement_MOC
COORDINATION DATE - 05 June 2013
PROJECT - Lower Granite Dam

RESPONSE DATE – 13 June 2013 (FPOM Meeting) 

Description of the problem – The Bonneville Power Administration (BPA) plans to replace the B-phase neutral bushing on transformer T2 which insulates electrical ground from the other circuits.  This current bushing is leaking oil, and the continued loss of this insulating oil increases the risk of electrical failure resulting in equipment damage and possible oil spill.

Type of outage required – Continuous powerhouse outage from August 26, 2013 (0600 Hours) to August 28, 2013 (2300 Hours).

Impact on facility operation – Powerhouse will not be producing any power other than station service, and nearly all river flow will be diverted through the spillway.  Juvenile Fish Facility collection for transport will be reduced.  Turbine attraction flow to ladder entrances will be lost.  Turbine unit 5 will be operating in station service mode to maintain internal power needs.
Dates of impacts/repairs –Length of time for repairs –From August 26, 2013 (0600 Hours) to August 28, 2013 (2300 Hours).  This work coincides with the work and outages necessary for replacement of the Lower Granite Powerhouse roof (See See FPOM MOC 13LWG003 - approved 5/9/13), available on the FPOM website (click here).  Under MOC 13LWG003, outage times on these dates are currently scheduled to take place from 0930 – 2300 Hours daily.  This new coordination will make the outage continuous on these dates.     
Expected impacts on fish passage – Normal operations will continue at the juvenile fish facility.  

The number of fish collected for transport will be reduced and more juvenile subyearling Chinook will remain in river than usual.  However, far more than 90% of all juvenile fish passage will already have taken place before the planned start of this work.  See chart below for specific details by species groups.  

Adult passage will likely be delayed due to less turbine operation attraction water flow near the fishway entrances.  The fish pumps will continue to operate and normal fishway entrances attraction flow would continue.  The outage is scheduled prior to the expected start of the adult steehead run in September and after the peak of Spring and Summer Adult Chinook passage.  See the chart below for addition detail by species groups. 
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Juvenile Fish Passage

90% Passage

Adult Fish Peak Passage Dates

Yearling Chinook 

Spring Chinook

Median

16-May

Earliest

26-Apr

Earliest

10-May

Latest

17-Jun

Latest

21-May

Summer Chinook

Subyearling Chinook

Earliest

18-Jun

Median

13-Jul

Latest

17-Jul

Earliest

17-Jul

Fall Chinook

Latest

28-Jul

Earliest

5-Sep

Unclipped Steelhead

Latest

6-Oct

Median

25-May

Steelhead

Earliest

20-May

Earliest

1-Sep

Latest

5-Jun

Latest

16-Oct

Clipped Steelhead

Sockeye

Median

25-May

Earliest

1-Jul

Earliest

20-May

Latest

19-Jul

Latest

5-Jun

Lamprey

Coho

Earliest

18-Jul

Median

30-May

Latest

25-Jul

Earliest

17-May

Latest

5-Jul

Sockeye

Median

2-Jun

Earliest

21-May

Latest

19-Jun


Comments from agencies

Final results

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

COORDINATION TITLE:   Additional Testing of John Day Fish Screens at Lower Granite Project

COORDINATION DATE:   June 6, 2013

PROJECT:   Lower Granite

RESPONSE DATE:   June 13, 2013

Description of the problem:  The Lower Granite Project received extended length submersible bar screens (ESBSs) from John Day Dam as replacements for production fish screens damaged during the 2012 fish season.  Modifications (see attachment) have been done to make the replacement screens function in a similar manner to the production ESBSs  presently in long term use.  Due to possible fish passage impacts associated with the replacement screens, a test screen was placed in gatewell slot 6C.  After running the unit continuously, the unit was shut down and gatewell orifices in all three unit slots (6A, 6B, and 6C) were closed to trap the guided fish.   Each gatewell slot was then dipped and fish were examined for descaling by PSMFC smolt monitoring biologists.  The results (see attachments) indicated that there was no more descaling in slot 6C with the modified test screen than in the other two slots with the standard production screens.

The project would like the increased flexibility to use the modified John Day screens in the B slots of operating units as well as the C slots.  In order to test possible impacts of fish passage associated with deployment in the B slots, the project would like to install modified John Day screens in both the B slot and C slot of turbine unit #3.  (Unit #3 was chosen because under present Fish Passage Plan guidelines this unit should be operated through much of the season.)  The project would then dip the B and C slot gatewells in unit #3 and examine the fish for descaling.  In addition, the B and C slot of turbine unit #2 would also be dipped to see if there was any descaling difference between the test screens in unit #3 and the standard production screens in unit #2.

Unless the dipping data in late June and early July tells a different story, the project requests that they be allowed to use the modified screens in slot B for the remainder of the season and verify with gatewell dipping in the spring of 2014.

Type of outage required:  Short term outage on turbine units 2 and 3 once per week through July 18.

Impact on facility operation:  The units are estimated to be out of service for less than 4 hours each, including the time for setup and takedown of gatewell dipping equipment.

Dates of impacts/repairs:  Gatewell dipping every Thursday (excepting July 4) from June 20 through July 18 (June 20, June 27, July 2, July 11, July 18).

Length of time for impacts/repairs: Estimate one hour of gatewell dipping per turbine unit.

Expected impacts on fish passage:  Minimal as few fish will be impacted and they will be quickly examined for descaling and released.  Based on earlier gatewell dipping results with a test screen in slot 6C we anticipate no worse descaling with test screens deployed in slots 3B and 3C than would occur with standard production screens.  Assuming we are able to obtain enough fish to have valid sample sizes, we should be able to accurately determine the feasibility of using the modified fish screens in the B slots of turbine units at Lower Granite.

Comments from agencies:

Final results:

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

COORDINATION TITLE:   13LWG10 AWS Pump #1 Test 

COORDINATION DATE:  June 10, 2013

PROJECT:  Lower Granite Dam

RESPONSE DATE – June 13, 2013

Description of the problem:
 The Lower Granite project utilizes three auxiliary water supply (AWS) pumps to supply auxiliary water to the adult fishway channel.  The project operates with two AWS pumps in service and a third pump held in reserve should a problem develop with one of the operating pumps.  The project currently has AWS pumps #2 and #3 operating.  AWS pump #1 was recently brought back on line for testing following motor re-wedge work but then failed due to a bad controller card.  Consequently the project switched back to operating AWS pumps #2 and #3.  AWS pump #1 needs to be brought on line to ensure operational reliability.

Type of outage required:  The requested outage would take place on Wednesday, June 26, 2013 from 10:00 am to approximately 11:00 am. After the switch takes place, AWS pump #1 and AWS pump #3 would remain in continuous operation.

Impact on facility operation:  Minimal due to a one hour switch-out.  AWS pump #3 would remain in operation continuously while the switch out is taking place.  AWS pump #2 would be shut down and bulkheads put in place to switch from AWS pump #2 over to AWS pump #1.  

Length of time for repairs:  The estimated length of time to make the switch should be one hour or less.

Expected impacts on fish passage:  Impacts to adult fish passage should be minimal since the planned AWS pump switch will be taking place later in the morning after the main movement of adult fish up the ladder has taken place (see fish passage graph). Currently, over 400 spring Chinook are passing through the ladder each day.  Adult steelhead passage through the ladder is presently in the single digits.  
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Comments from agencies:

Final results:

☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺☺
FPP Change Forms
☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻☻
Change Request Number: 14BON001 Table BON-16 Add Mid-Range

Date Submitted:  3/29/2013
Project: BON
Requester Name, Agency: FPOM BON Ops Task Group

Location of Change - FPP Project and Section:

BON sections 5.2 and 5.3 (Turbine Unit Operations and Maintenance), and Table BON-16 (PH2 turbine 1% range)
Proposed Changes:

5. Turbine Unit Operation and Maintenance
5.1. Powerhouse priority is detailed in Table BON-14.  When splitting flows, as directed in section 2.1.2, the top two available priority units for PH1 will be operated first followed by normal unit priority at PH2.  If there is a need for more units, and all available units at PH2 are in operation, proceed with the normal unit priority for PH1.  
5.2. November 1 through March 31.  All turbine units will operate as a soft constraint within ±1% of peak efficiency (within upper and lower limits of the 1% range) as shown in Tables BON-15 (PH1) and BON-16 (PH2) for project heads of 35-70 feet.  See BPA Load Shaping Guidelines (Appendix C) for further information on turbine operations within and outside of the 1% range. 

5.3. April 1 through October 31.  Except as defined below in section 5.3.1, all turbine units will operate as a hard constraint within ±1% of peak efficiency (within upper and lower limits of the 1% range) as shown in Tables BON-15 (PH1) and BON-16 (PH2).  

5.3.1. April 10 through August 31.  During the spring and summer spill seasons when the project is spilling in accordance with the Fish Operations Plan (FOP, see Appendix E), turbine units will operate in the following priority order to pass increasing flow:

1. Operate PH2 units within the 1% mid-range (Table BON-16);

2. Then, operate PH1 units up to the 1% upper limit (Table BON-15);

3. Then, operate PH1 units up to Best Operating Point (BOP; Table BON-15);
4. From April 10 through June 20 (spring spill season), additional flow above what can be passed in steps 1-3 will be passed in one of the two following ways, as directed by Project Fisheries based on monitoring of juvenile and adult spring Chinook passage and collection data: 
a. If the adult trigger is met (adult counts exceed juvenile collection counts for two consecutive days), then operate PH2 up to the 1% upper limit in the following unit priority order: 18, 17, 16, 15, 14, 13, 12, 11 until adult counts drop below juvenile counts for 3 consecutive days.

b. If the adult trigger is not met (adult counts are less than juvenile collection counts for two consecutive days), then increase spill to pass the additional flow.

5. From June 21 through August 31 (summer spill season), additional flow above what can be passed in steps 1-3 will be passed by operating PH2 up to the 1% upper limit.

5.4. The project turbine unit maintenance schedules will be reviewed by Project and Operations Division biologists for fish impacts.  If possible, maintenance of priority units will be scheduled for winter maintenance periods, or when there are low numbers of fish passing the project.

Existing Language For Section 5: 

5. Turbine Unit Operation and Maintenance
5.1. Powerhouse priority is detailed in Table BON-14.  When splitting flows, as directed in section 2.1.2, the top two available priority units for PH1 will be operated first followed by normal unit priority at PH2.  If there is a need for more units, and all available units at PH2 are in operation, proceed with the normal unit priority for PH1.  
5.2. Turbine units at PH1 will operate within 1% of best efficiency and within cavitation limits at various head ranges as shown in Table BON-15.  

5.2.1. Turbine units at PH2 will operate at the mid to lower 1% range (unless total dissolved gas waivers are exceeded in the tailrace) of best efficiency and within cavitation limits at various head ranges as shown in Table BON-16.

5.3. Turbines will be operated within ±1% of best turbine efficiency from April 1 through October 31 (as specified in the BPA load shaping guidelines), except as outlined in Appendix C.  

5.4. The project turbine unit maintenance schedules will be reviewed by Project and Operations Division biologists for fish impacts.  If possible, maintenance of priority units will be scheduled for winter maintenance periods, or when there are low numbers of fish passing the project. 

Justification for Change:
FPOM requested adding PH2 1% mid-range columns since PH2 may be limited to mid-range operation.  See Memo to FPOM from Bonneville Turbine task group for justification.

Comments from others: 

See FPC memo

9 May 2013 FPOM: 14BON001 Lorz provided the change form and supporting documentation.  Wright asked if steps 1-3 could just be accepted now.  Lorz and Fredricks said this is a package deal.  Lorz said going to BOP at PH1 is a contentious issue with some in the Region and they feel the spill is an acceptable trade-off.  Baus and Wright would like to avoid the TMT SOR process but FPOM isn’t quite willing to accommodate that request by parsing out sections of the change form.  There is some fear of kicking the trigger issue down the road and this needs to be dealt with sooner rather than later.  CRITFC, NOAA, USFWS support the change form.  IDFG was absent.  ODFW supported it at the last meeting, but no rep was at the May FPOM.  BPA and USACE need to take this back to their chain of command.  Aside from the fact that this couldn’t be accepted today, Bettin suggested this is a good time to present this.  Fredricks said this is probably the more documented decision FPOM has made and it will likely be included in the 2014 BiOp.  ACTION: FPOM will take the change form to their respective agencies and bring their a position back to the June FPOM meeting.

22 May 2013 TMT: IDFG (Kiefer), WDFW (Morrill), and ODFW (Kruger and Van Dyke) agreed with the change form.

Record of Final Action:

Table BON-16.  Bonneville Dam Powerhouse Two Turbine Units 11-18 (with and without STSs) Output (MW) and Discharge (cfs) at the Upper, Mid-Range and Lower Limits of the 1% of Peak Efficiency Operating Range. 

	Head (feet)
	Powerhouse Two (units 11-18)

	
	1% Limits With STS
	1% Limits Without STS

	
	Lower Limit
	Mid-Range

13K   –   15K
	Upper Limit
	Lower Limit
	Mid-Range

13K  -  15K
	Upper Limit

	
	(MW)
	(cfs)
	(MW)
	(MW)
	(MW)
	(cfs)
	(MW)
	(cfs)
	(MW)
	(MW)
	(MW)
	(cfs)

	35
	27.6
	11,259
	31.9
	36.8
	44.3
	18,068
	28.2
	11,444
	32.1
	37.0
	45.1
	18,277

	36
	28.5
	11,271
	32.9
	37.9
	45.8
	18,097
	29.2
	11,455
	33.1
	38.2
	46.6
	18,306

	37
	29.4
	11,279
	33.9
	39.1
	47.3
	18,121
	30.1
	11,464
	34.1
	39.4
	48.1
	18,331

	38
	30.3
	11,284
	34.9
	40.3
	48.8
	18,139
	31.0
	11,470
	35.2
	40.6
	49.7
	18,350

	39
	31.3
	11,287
	36.0
	41.6
	50.3
	18,153
	32.0
	11,473
	36.3
	41.8
	51.2
	18,364

	40
	32.2
	11,288
	37.1
	42.8
	51.8
	18,162
	32.9
	11,474
	37.3
	43.0
	52.7
	18,374

	41
	33.0
	11,259
	38.1
	44.0
	53.3
	18,197
	33.7
	11,445
	38.3
	44.2
	54.3
	18,409

	42
	33.8
	11,230
	39.1
	45.2
	54.9
	18,228
	34.6
	11,415
	39.4
	45.4
	55.8
	18,441

	43
	34.6
	11,201
	40.2
	46.3
	56.4
	18,255
	35.4
	11,386
	40.4
	46.6
	57.4
	18,468

	44
	35.4
	11,172
	41.2
	47.5
	57.9
	18,278
	36.2
	11,357
	41.4
	47.8
	58.9
	18,493

	45
	36.2
	11,144
	42.2
	48.7
	59.4
	18,299
	37.0
	11,328
	42.5
	49.0
	60.5
	18,514

	46
	37.0
	11,139
	43.2
	49.8
	61.0
	18,366
	37.9
	11,324
	43.5
	50.2
	62.1
	18,581

	47
	37.8
	11,135
	44.2
	51.0
	61.9
	18,200
	38.7
	11,319
	44.5
	51.3
	63.0
	18,415

	48
	38.7
	11,129
	45.2
	52.1
	62.7
	18,040
	39.6
	11,314
	45.5
	52.5
	63.8
	18,255

	49
	39.5
	11,124
	46.2
	53.3
	63.5
	17,887
	40.4
	11,308
	46.5
	53.6
	64.7
	18,101

	50
	40.3
	11,118
	47.2
	54.4
	67.5
	18,598
	41.3
	11,303
	47.5
	54.8
	68.7
	18,817

	51
	41.3
	11,154
	48.1
	55.5
	69.8
	18,850
	42.2
	11,339
	48.4
	55.9
	71.1
	19,072

	52
	42.3
	11,187
	49.1
	56.7
	72.1
	19,091
	43.2
	11,373
	49.4
	57.0
	73.4
	19,316

	53
	43.2
	11,219
	50.1
	57.8
	74.5
	19,323
	44.2
	11,405
	50.4
	58.1
	75.8
	19,551

	54
	44.2
	11,249
	51.0
	58.8
	76.5
	19,536
	45.2
	11,436
	51.3
	59.2
	76.5
	19,431

	55
	45.2
	11,278
	52.1
	60.1
	76.5
	19,115
	46.2
	11,466
	52.4
	60.5
	76.5
	18,975

	56
	46.4
	11,343
	53.2
	61.3
	76.5
	18,718
	47.4
	11,531
	53.5
	61.7
	76.5
	18,581

	57
	47.6
	11,404
	54.2
	62.6
	76.5
	18,336
	48.6
	11,593
	54.6
	63.0
	76.5
	18,202

	58
	48.8
	11,461
	55.4
	63.9
	76.5
	17,967
	49.9
	11,652
	55.7
	64.3
	76.5
	17,836

	59
	50.0
	11,515
	56.5
	65.1
	76.5
	17,611
	51.1
	11,707
	56.8
	65.6
	76.5
	17,483

	60
	51.2
	11,567
	57.6
	66.4
	76.5
	17,267
	52.3
	11,760
	57.9
	66.8
	76.5
	17,142

	61
	51.8
	11,532
	58.5
	67.5
	76.5
	16,978
	53.0
	11,724
	58.9
	67.9
	76.5
	16,857

	62
	52.5
	11,498
	59.5
	68.6
	76.5
	16,699
	53.7
	11,690
	59.8
	69.1
	76.5
	16,582

	63
	53.1
	11,466
	60.4
	69.7
	76.5
	16,428
	54.3
	11,657
	60.8
	70.1
	76.5
	16,315

	64
	53.7
	11,434
	61.3
	70.7
	76.5
	16,166
	55.0
	11,625
	61.7
	71.2
	76.5
	16,056

	65
	54.4
	11,405
	62.3
	71.8
	76.5
	15,912
	55.6
	11,595
	62.6
	72.3
	76.5
	15,806

	66
	55.4
	11,448
	63.2
	72.9
	76.5
	15,671
	56.7
	11,639
	63.6
	73.4
	76.5
	15,570

	67
	56.5
	11,490
	64.2
	74.0
	76.5
	15,437
	57.8
	11,682
	64.6
	74.5
	76.5
	15,341

	68
	57.5
	11,532
	65.1
	75.1
	76.5
	15,210
	58.9
	11,724
	65.5
	75.6
	76.5
	15,119

	69
	58.6
	11,571
	66.1
	76.3
	76.5
	14,990
	59.9
	11,764
	66.5
	76.5
	76.5
	14,903

	70
	59.6
	11,610
	67.0
	77.3
	76.5
	14,775
	61.0
	11,803
	32.1
	37.0
	76.5
	14,693


*  Table based on data provided by HDC, January 2001 (Table BON-16 revised 2006).
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