FPP Change Forms
Change Request Number:  12LMN007 Spill Pattern Change


Date:  12-15-11

Proposed by: Tom Lorz (via communications with FPAC) sent to Greg Moody (USACE)

Location of Change:   LMN 4.1 
4.1. Turbine Unit Operation.  When in operation, turbine units will be operated to enhance adult and juvenile fish passage from March 1 through November 30.  During this time period turbine units will be operated as needed to meet generation requirements in the priority order shown in Table LMN-5.  Unit operating priority may be coordinated differently to allow for fish research, construction, or project maintenance activities. If a turbine unit is taken out of service for maintenance or repair, the next unit on the priority list shall be operated.  Flows listed in Table LMN-5 are based upon hourly average flows.  Also see Section 2.1, Spill Management.
Table LMN-5.  Turbine Unit Operating Priority for Lower Monumental Dam.

	Season
	River Flow
	Spill Level
	Unit Priority

	Mar 1 – Nov 30

 

 

  
	Less than 60 kcfs
	Bulk Spill Gas Cap 
	2,, 3, 4,  6 then 1

	
	Over 60 kcfs
	Hybrid Spill Gas Cap 
	1**, 5*, 2, 3, 4, then 6

	
	Any River Flow
	No Spill
	2, 3, 4, 5, 6 then 1***

	Dec 1 – Feb 28
	Any River Flow
	Any Spill Level, Including No spill
	Any Order


*If U5 is OOS, run U4.  **If U1 is OOS, run U2.  ***If no spill is occurring, U1 may be operated at any priority level at the discretion of project personnel.  NOTE:  U1 has fixed-pitch blades and can operate only at about 130 megawatts.

Reason for Change: 
Most of the Salmon Managers originally agreed to the Bulk Spill Pattern as research had shown that at a uniform spill pattern at lower river flows with smaller spill gate openings results in slightly higher injury and mortality for spillway passed fish.  The Salmon Managers continue to agree with using the Bulk Spill pattern at total river flows less than 60 Kcfs.  However, many have become increasingly concerned in recent years with instances of spill amounts being reduced (to avoid exceeding the Ice Harbor forebay TDG standard) just as large numbers of smolts arrive at the project (see Figures 1&2 for examples).  The Ice Harbor forebay TDG monitor is typically the limiting factor for the Lower Monumental spill caps. In the 2009 study of bulk and uniform spill patterns at Lower Monumental Dam, the spill cap at Lower Monumental Dam was routinely higher when operating under the uniform pattern than when operating under the bulk pattern. Transitioning from the bulk to a more uniform spill (referred to as a hybrid pattern) at Lower Monumental Dam as flows change from 60-80 Kcfs would allow a higher proportion of juvenile fish to pass Lower Monumental Dam via spillways, while not detracting from direct survival.

At total flows greater than 60 Kcfs, most of the Salmon Mangers prefer the use of the hybrid spill pattern.  This change is primarily due to the Bulk pattern producing more Total Dissolved Gas at flows above 60 Kcfs.  As flows are increasing above 60 Kcfs and smolts are arriving in large numbers, when operating to the Bulk spill pattern the Corps is often required to make reductions in spill flows because of high TDG levels in the river at an important time of the migration season for smolts.  These changes in spill cause more fish passage through the powerhouse.  Most of the salmon managers prefer to transport/collect fewer juveniles from Lower Monumental than from upstream projects because of the apparent lower benefit of transportation from this site.  NOAA Fisheries in their 2005 Technical Memorandum on the Effects of the Federal Columbia River Power System on Salmonid Populations concluded that “Wild and hatchery spring-run Chinook salmon transported from Lower Monumental Dam have had the lowest average post-Bonneville Dam survival.  Average in-river survival from Lower Monumental Dam to Bonneville Dam has exceeded this average D, indicating that fish not transported from Lower Monumental Dam had higher average annual SAR than fish transported from the site.”  Lower Monumental also appears to have lower SAR’s for fish passing through the bypass and returned to river (see reference Buchanan et al. The Effect of Bypass Passage on Adult Returns of Salmon and Steelhead: An Analysis of PIT-Tag Data Using the Program ROSTER) then those left in river or those using the bypass and transport facilities up river.  Buchanan et al. reported that “Bypass at Lower Monumental Dam appeared to be associated with reduced adult return rate for both spring Chinook salmon and steelhead, with a slightly less obvious effect on summer Chinook (Table ES.1).  Spring Chinook salmon that were detected at Lower Monumental produced from 2% to 36% fewer adults than expected on average, while summer Chinook detected at Lower Monumental produced an average of 2% to 28% fewer adults than expected from other inriver fish, depending on where else the smolts were detected downstream.  Steelhead detected at Lower Monumental produced from 11% to 41% fewer adults than expected.”
Furthermore, the Corps plans to have the screen bypass outfall relocation completed in time for the 2012 juvenile migration.  The CRFM budget allocated approximately 8 million dollars to modify the outfall location which had the lowest point estimate of survival at the project
.  

The current bulk spill pattern that is being used for juvenile passage appears to cause eddies and create hydraulic and passage conditions at the new outfall site that are not optimum for juvenile egress and survival (refer to the attached diagrams). A new spill pattern, referred to as the hybrid pattern, was developed during a multi-agency regional modeling trip with the Corps to ERDC and could help remedy the concerns at the outfall site as well as improve overall tailrace egress for all routes of passage.  Hydraulic modeling information provided at the November Walla Walla FFRWG meeting (attached) shows an eddy at flows of around 65kcfs flows with a bulk pattern at the new outfall site.  The Corps performed a field study for 1 hour and 15minutes at 62 kcfs in the river with a high percentage of spill, and this did not show the eddy.  The Corps has concluded that the hydraulic model is not representing actual conditions based on this limited data set and with a less than ideal location of the transect where the data was collected and the operation used was less likely to set up the eddy.  This is not a robust enough data set to support that conclusion.   

Deference should be given to the hydraulic model that the Corps has used for years and spent significant time validating, which indicates that at certain flow bands the current spill pattern creates unacceptable tailrace condition.  It is insensible to relocate the bypass outfall and then set up an operation that would make the new location no better than the existing one.  This issue can be easily rectified by going to the hybrid pattern that has been developed.  Nowhere else that an outfall has been relocated has the region not made sure that operations for the outfall insure robust egress conditions for all flow conditions.

References: 

Buchanan, R., R. Townsend, J. Skalski, K. Hamm. 2010. REPORT: The Effect

   of Bypass Passage on Adult Returns of Salmon and Steelhead: An Analysis of PIT-Tag  

   Data Using the Program ROSTER.
Hockersmith et. al.  2009.  Passage Behavior and Survival for Radio-Tagged Yearling

   Chinook Salmon and Juvenile Steelhead at Lower Monumental Dam, 2009.

Attachments:
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Attachment:  Lower Monumental Hydraulic modeling
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Comments from others: 
1/20/12 FPOM:

Lorz had some comments about building a new outfall and then setting up spill patterns  that create unfavorable conditions at the outfall.

Bettin asked if this would increase spill.  Hevlin said maybe by a couple kcfs.  Kiefer said the current spill pattern likely reduces the adult return rates to the Snake River..

Shutters asked Kiefer for the fish data, Kiefer said he will send it.  

Bettin said he could not come to resolution today since this is a spill volume change.  Kiefer took exception to that and stated that FPOM should be able to develop spill patterns that meet the BiOp Hydropower Spill Strategy (referring to RPA 29) .  Setter reiterated that the Action Agencies could not agree to changes to spill at this level.  This will need to be elevated to RIOG.  

Hevlin said he wants to make sure all the agencies have enough information to make a convincing argument for this change.  The spill would change early, as the freshet comes up and in doing so, would help decrease the TDG.  This would be staying with the bulk pattern to 60kcfs then gradually moving to the uniform pattern.

Kiefer said that when the Salmon Managers submitted a SOR to change the LMN spill pattern last spring, the Action Agencies TMT representatives  said to address this issue through a change form through FPOM.  

Fredricks said there needs to be an ERDC model trip to develop new spill patterns.  Setter said the model doesn’t accurately capture the conditions with the new outfall.  Fredricks struggled with why that hasn’t been corrected yet.  Ryan said the model can create the eddy but not the intensity.  This is a problem with all general models and it cannot be fixed.  

Kiefer officially requested the Action Agencies to determine whether selecting a spill pattern to best meet Hydropower Strategy 3 was a FPOM appropriate task or not.  Bettin asked for two weeks to get the information and revisit this at FPOM.  Kiefer agreed to that.

Record of Final Action:  
NOT APPROVED by FPOM at the 1/20/12 FPP Meeting.  Re-visited at February FPOM on 2/9/12.   DENIED by NWW at 2/9/12 FPOM.
� 2009 survivals for juvenile Chinook:  spillway uniform 97.6%, bulk 97.2%, bypass uniform 94.3% and bulk 96.5%; for Steelhead: spillway uniform 98.2%, bulk 99.1%, bypass uniform 89.9% and bulk 93.1%. Hockersmith et. al. 2009.





