[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Fish Passage Plan (FPP) Change Request Form
Change Form # & Title:	18LGS005 – Turbine Unit Priority Change	 
Date Submitted: 		January 10, 2018; REVISED 2/8/2018		
Project: 			Little Goose Dam				
Requester Name, Agency: 	Chris Peery, Ann Setter, Corps	 
Final Action:			APPROVED 2/14/2018
FPP SECTION:  LGS Chapter 8:
· Section 4.1 and Table LGS-5. Unit Priority Order
· Section 4.2. Unit Operating Range – Special Unit 1 Operation
· Table LGS-7. Units 4-6 Operating Range

JUSTIFICATION FOR CHANGE:  Based on results from modeling gas cap spill and turbine use at ERDC, regional salmon managers and Corps Hydraulic Engineers and fishery biologists recommended northern powerhouse priority during spring gas cap spill operations to produce the best tailrace conditions for adult fish passage. This spring north priority order would occur simultaneously with new spill patterns defined for gas cap spill to optimize tailrace conditions (see change form 18LGS006 for new gas cap spill pattern tables). 
Modeling results indicated that when spill is less than ~36% of outflow, the project should switch back to the default unit priority order (south to north) and default spill patterns.  
This Change Form also deletes FPP language regarding Little Goose Unit 5 modified priority and restricted operating range due to vibration issues. Unit 5 has been out of service for repairs since July 2017 and is currently estimated to return to service in summer 2018 (July/August), when it will resume normal priority and operate in the full 1% range.
PROPOSED CHANGE: (see next pages for edits to existing FPP text in track changes)
COMMENTS:
FPOM 2/8/18: Conder and Lorz recommend using the north unit priority order for all of spring spill at all flow levels. If we see a problem in-season, or if spill drops below 30% of outflow, we can revert to the south priority order.  The following revisions were made - Wright will confirm with Sean Milligan that these are ok: 
· Removed the flow trigger for north unit priority and clarified that it’s for the entire spring spill period at all flow levels. 
· Moved Unit 5 in the north priority order from second to fourth priority (recognizing it won’t likely be available, but just in case). 

[bookmark: _GoBack]Trevor Conder via email, 2/8/18: “When we were at the model, recall that we observed positive downstream flow along the south shore when flows were greater than 96 kcfs and spill was less than 36% and we had four units on. Because we had positive downstream flow, we considered adding this language to the FPP to switch to a south unit priority when this flow condition occurred during gas cap spill. The Corps attempted to address this in 18LGS005 and 18LGS006 change forms but the Hi crest Lo crest ASW switching at 85k has overly complicated the operation. I suggested at FPOM that we remove the language to change to a south unit priority under this high river condition. My justification is that not only does this simplify the operation, but the model results suggest that if the north unit priority passes adults at a low to moderate flow, then it should work as well or better at higher flows. If it is discovered that is not the case, we can consider using this high flow south priority tool as needed in season.”

Sean Milligan via email, 2/14/18: “As for the changes discussed at FPOM, I'll just say here that I still believe that the south unit priority will provide better tailrace conditions for both adult and juvenile salmonids for the higher river discharges.  However, I also understand the desire to simplify the operational considerations and to not have two flow triggers for different purposes (one for crest elevation and one for unit priority) so close to each other.  So the question is will the incremental benefit from switching to the south unit priority be enough to justify the additional operational complexity?  Hard to say, but probably not sufficient to create a "problem" if we don’t, and the language is there to adapt mid-season if we do see a "problem".   Of course we won't have any way of knowing what the effects really are if they don't rise to the "problem" stage.  But all in all, I'm okay with the changes as currently presented, although I do wish there was a cleaner way that we could "have it all" -- really get what we think are the best conditions across the board.”

RECORD OF FINAL ACTION:  APPROVED as revised at FPOM 2/8/18 and confirmed by Sean Milligan 2/14/18.



4.1. 	Turbine Unit Priority Order.  
4.1.1. From March 1–November 30, turbine units will be operated in the order of priority defined in Table LGS-5 in order to enhance adult and juvenile fish passage.  If a turbine unit is out of service for maintenance or repair, the next unit in the priority order shall be operated. 
4.1.1.1. During spring spill, April 3–June 20, units will be operated in a modified north order to prioritize flow through north units, as defined in Table LGS-5.  
4.1.2. Unit priority order may be coordinated differently for fish research, construction, or project maintenance activities.
4.1.3. If more than one unit is operating, discharge will be maximized through the southernmost units (i.e., operated in the upper 1% range), starting with Unit 1, to the extent possible (except during spring spill when the priority order will start with northernmost units). See section 4.2.1.3 below for more information. Unit 5 is temporarily operated on a last-on/first-off basis until vibration issues are repaired. 
[bookmark: _Ref442197228]Table LGS-5.  Little Goose Dam Turbine Unit Priority Order. 
	Season
	Unit Priority Order

	March 1 – November 30*
(*except as noted below for Spring Spill)
Fish Passage Season 
	1a, 2, 3, 4, 5, 6, 5b 
Maximize discharge through highest priority units

	April 3 – June 20
Spring Spill North Priority Order
	6, 4, 1, 5b, then 2 or 3 any order

	December 1 – end of February 
Winter Maintenance
	Any Order


a. Unit 1 special operation (see section 4.2.1.3): [NOT applicable during spring spill North priority order.] When the ASW in Bay 1 is open and total outflow is >38 kcfs, Unit 1 is manually operated in the upper 1% range (~16.0–17.5 kcfs) to smooth out the eddy that forms during ASW spill. Assume other units operate approximately uniformly within their full 1% ranges, except Unit 5 which is temporarily restricted to the upper 1% until vibration issues are resolved (see Table LGS-7, footnote b). When other units are operating at <16.0 kcfs, assume Unit 1 is at the lower end of the upper 1% range (~16.0 kcfs). When average unit discharge is >16.0 kcfs, assume all units are operating uniformly. 
b. Unit 5 is operated on a last-on/first-off basis until vibration issues are resolved will likely not be available in spring 2018. The current repair schedule estimates Unit 5 will return to service in summer 2018 (July/August). 
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Section 4.2.1. Turbine Unit Operating Range – In-Season (April 1-Oct 31).
4.2.1.3. Unit 1 Special Operation. [NOTE: This special Unit 1 operation DOES NOT apply during spring spill when units are operated in the North priority order (see section 4.1 and Table LGS-5).] During fish passage season when the adjustable spillway weir (ASW) is open in Bay 1 and total project outflow is greater than 38 kcfs, Unit 1 will be manually operated in the upper 25% of the 1% range to smooth out the eddy that forms during ASW spill. Historically, the GDACS program tended to balance flow out of all units in operation. However, this manual special operation will at times result in unbalanced discharge where more flow is passing through Unit 1 than other operating units. Physical modeling indicated that a higher flow out of Unit 1 is critical to disrupting the eddy that forms along the south shore downstream of the powerhouse when the ASW is operating in order to optimize tailrace conditions for both adult passage and juvenile egress. When the ASW is removed from service during summer spill, the tailrace eddy is mostly non-existent and all turbine units may be operated within the full 1% range. When total project outflow is less than 38 kcfs, Unit 1 may be operated within the full 1% range as necessary to maintain MOP and spill operations pursuant to the FOP.


DELETE footnote b to Table LGS-7 (1% Range for Units 4-6).

b. Unit 5 restricted to operate in upper 1% range (approximately 16.2–19.2 kcfs) due to vibration issues below 120 MW (HDC Report 2/22/12).  March 2012 SOP guidance is to start Unit 5 as quickly as possible and bring to base point of ≥ 130 MW to minimize excessive vibration at points below 120 MW and prevent damage to the unit.
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