[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Fish Passage Plan (FPP) Change Request Form
Change Form # & Title:	18LGS006 – Add Spill Pattern Table for Spring Gas Cap Spill	 
Date Submitted: 		January 10, 2018; REVISED 2/8/2018		
Project: 			Little Goose Dam				
Requester Name, Agency: 	Chris Peery, Ann Setter, Corps NWW	 
Final Action:			APPROVED 2/14/2018
FPP SECTION:  LGS spill pattern tables

JUSTIFICATION FOR CHANGE: Based on results from modeling gas cap spill and turbine use at ERDC, regional managers and Corps Hydraulic Engineers and fishery biologists recommend use of modified spill patterns during spring gas cap spill operations. These new patterns would occur simultaneously with the modified north unit priority order to optimize tailrace conditions (see change form 18LGS005 for North priority order).
PROPOSED CHANGE: See following pages for new Spring Spill Patterns w/ASW-HI, ASW-LO, and No ASW. Change from previous FPP patterns are shown in track changes.
COMMENTS:
FPOM 2/8/18: Conder and Lorz recommend using these new spill patterns 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 default patterns through in-season coordination.  VanDyke requested that the patterns for ASW-Lo and No ASW be added. 

The following revisions were made - Wright will confirm with Sean Milligan that these are ok: 
· Removed the flow trigger for the new spill patterns and clarified they are effective for the entire spring spill period. 
· Added ASW-LO and No ASW, which is the same pattern but different Total Spill due to the different crest position fixed spill rates. 
· Added what was changed from previous FPP pattern in track changes for comparison.

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.”

Erick VanDyke via email, 2/8/18: “The table below does not incorporate all the operational changes developed during ERDC modeling by the RIOG Spill Pattern Development Team.  I would recommend including the entire suite of spill patterns discussed and worked on during pattern development modeling.  The table below is for one part of the modeling recommendations and does follow the estimated gas cap spill operations expected to fit within RCC SYSTDG estimates, but fails to provide the entire spill patterns team work product. Keeping this whole could help avoid confusion by project staff. I would have been happy to provide the alternative table content, but all the proposed tables have not been provide for others in this process. Therefore, in this response I have simply highlighted the table content in Yellow below that may need addressing, and will wait to offer thoughts on the other tables when they are shared with others for review.”

[bookmark: _GoBack]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.
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Table LGS-7. SPRING SPILL (April 3-June 20) - Little Goose Dam Spill Patterns with ASW in High Crest (ASW-Hi), Low Crest (ASW-Lo), and No ASW (Bay 1 Closed).
	SPRING SPILL - # GATE STOPS PER SPILLBAY
	TOTAL
	TOTAL SPILL (kcfs) [footnoteRef:1] [1:  Total Spill (kcfs) is calculated as a function of total # of gate stops in Bays 2-8 + ASW spill in Bay 1 at forebay elevation 633.5’ (in MOP range). ASW spill in Bay 1 is a fixed rate dependent on crest position: High = 7.2 kcfs; Low = 11.2 kcfs; NO ASW = 0 kcfs (see section 2.3.3.7 for ASW operating criteria).] 


	Bay 1 a
	Bay 2
	Bay 3
	Bay 4
	Bay 5
	Bay 6
	Bay 7
	Bay 8
	STOPS
	w/ ASW-Hi
	w/ ASW-Lo
	w/ No ASW

	ASW
	 
	 
	 
	 
	 
	 
	 
	0
	7.2
	11.2
	0.0

	ASW
	 
	 
	 
	 
	 
	 
	1
	1
	8.9
	13.0
	1.8

	ASW
	1
	 
	 
	 
	 
	 
	1
	2
	10.7
	14.7
	3.5

	ASW
	1
	 
	 
	 
	 
	 
	2
	3
	12.6
	16.6
	5.4

	ASW
	1
	 
	1
	 
	 
	 
	2
	4
	14.3
	18.4
	7.2

	ASW
	1
	 
	1
	 
	1
	 
	2
	5
	16.1
	20.1
	8.9

	ASW
	1
	1
	1
	
	1
	1
	2
	6
	17.9
	21.9
	10.7

	ASW
	1
	1
	1
	
	1
	1
	2
	7
	19.6
	23.7
	12.5

	ASW
	1
	1
	1
	1
	1
	1
	2
	8
	21.4
	25.4
	14.2

	ASW
	2
	1
	1
	1
	1
	1
	2
	9
	23.3
	27.3
	16.1

	ASW
	2
	1
	2 1
	1
	1
	1 2
	2
	10
	25.2
	29.2
	18.0

	ASW
	2
	1 2
	2 1
	1
	2 1
	1 2
	2
	11
	27.1
	31.1
	19.9

	ASW
	2
	2
	2 1
	1 2
	2 1
	1 2
	2
	12
	29.0
	33.0
	21.8

	ASW
	2
	2
	2 1
	2
	2
	1 2
	2
	13
	30.9
	34.9
	23.7

	ASW
	2
	2
	2
	2
	2
	2
	2
	14
	32.8
	36.8
	25.6

	ASW
	3 2
	2
	2
	2
	2
	2
	2 3
	15
	34.8
	38.8
	27.6

	ASW
	3
	3 2
	2
	2
	2
	2
	2 3
	16
	36.8
	40.8
	29.6

	ASW
	3
	3 2
	3 2
	2
	2
	2 3
	2 3
	17
	38.8
	42.8
	31.6

	ASW
	3
	3
	3 2
	3 2
	2
	2 3
	2 3
	18
	40.8
	44.8
	33.6

	ASW
	3
	3
	3 2
	3
	3 2
	2 3
	2 3
	19
	42.7
	46.8
	35.6

	ASW
	3
	3
	3 2
	3
	3
	3
	2 3
	20
	44.7
	48.8
	37.6

	ASW
	3
	3
	3
	3
	3
	3
	3
	21
	46.7
	50.8
	39.6

	ASW
	4
	3
	3
	3
	3
	3
	3
	22
	48.7
	52.8
	41.6

	ASW
	4
	4
	3
	3
	3
	3
	3
	23
	50.7
	54.7
	43.5

	ASW
	4
	4
	4
	3
	3
	3
	3
	24
	52.6
	56.7
	45.5

	ASW
	4
	4
	4
	4
	3
	3
	3
	25
	54.6
	58.7
	47.5

	ASW
	4
	4
	4
	4
	4
	3
	3
	26
	56.6
	60.6
	49.4

	ASW
	4
	4
	4
	4
	4
	4
	3
	27
	58.6
	62.6
	51.4

	ASW
	4
	4
	4
	4
	4
	4
	4
	28
	60.5
	64.6
	53.4

	ASW
	5
	4
	4
	4
	4
	4
	4
	29
	62.5
	66.5
	55.3

	ASW
	5
	5
	4
	4
	4
	4
	4
	30
	64.5
	68.5
	57.3

	ASW
	5
	5
	5
	4
	4
	4
	4
	31
	66.4
	70.5
	59.3

	ASW
	5
	5
	5
	5
	4
	4
	4
	32
	68.4
	72.4
	61.2

	ASW
	5
	5
	5
	5
	5
	4
	4
	33
	70.4
	74.4
	63.2

	ASW
	5
	5
	5
	5
	5
	5
	4
	34
	72.3
	76.4
	65.2

	ASW
	5
	5
	5
	5
	5
	5
	5
	35
	74.3
	78.3
	67.1

	ASW
	6
	5
	5
	5
	5
	5
	5
	36
	76.2
	80.3
	69.1

	ASW
	6
	6
	5
	5
	5
	5
	5
	37
	78.2
	82.3
	71.1

	ASW
	6
	6
	6
	5
	5
	5
	5
	38
	80.2
	84.2
	73.0

	ASW
	6
	6
	6
	6
	5
	5
	5
	39
	82.1
	86.2
	75.0

	ASW
	6
	6
	6
	6
	6
	5
	5
	40
	84.1
	88.1
	76.9

	ASW
	6
	6
	6
	6
	6
	6
	5
	41
	86.0
	90.1
	78.9

	ASW
	6
	6
	6
	6
	6
	6
	6
	42
	88.0
	92.1
	80.9

	ASW
	7
	6
	6
	6
	6
	6
	6
	43
	89.9
	94.0
	82.8

	ASW
	7
	7
	6
	6
	6
	6
	6
	44
	91.9
	95.9
	84.7

	ASW
	7
	7
	7
	6
	6
	6
	6
	45
	93.8
	97.9
	86.7

	ASW
	7
	7
	7
	7
	6
	6
	6
	46
	95.8
	99.8
	88.6

	ASW
	7
	7
	7
	7
	7
	6
	6
	47
	97.7
	101.8
	90.6

	ASW
	7
	7
	7
	7
	7
	7
	6
	48
	99.7
	103.7
	92.5

	ASW
	7
	7
	7
	7
	7
	7
	7
	49
	101.6
	105.7
	94.5

	ASW
	8
	7
	7
	7
	7
	7
	7
	50
	103.6
	107.6
	96.4

	ASW
	8
	8
	7
	7
	7
	7
	7
	51
	105.5
	109.6
	98.4

	ASW
	8
	8
	8
	7
	7
	7
	7
	52
	107.5
	111.6
	100.4

	ASW
	8
	8
	8
	8
	7
	7
	7
	53
	109.5
	113.5
	102.3

	ASW
	8
	8
	8
	8
	8
	7
	7
	54
	111.4
	115.5
	104.3

	ASW
	8
	8
	8
	8
	8
	8
	7
	55
	113.4
	117.5
	106.3

	ASW
	8
	8
	8
	8
	8
	8
	8
	56
	115.4
	119.4
	108.2

	ASW
	9
	8
	8
	8
	8
	8
	8
	57
	117.3
	121.4
	110.2

	ASW
	9
	9
	8
	8
	8
	8
	8
	58
	119.2
	123.3
	112.1

	ASW
	9
	9
	9
	8
	8
	8
	8
	59
	121.2
	125.2
	114.0

	ASW
	9
	9
	9
	9
	8
	8
	8
	60
	123.1
	127.1
	115.9

	ASW
	9
	9
	9
	9
	9
	8
	8
	61
	125.0
	129.1
	117.9

	ASW
	9
	9
	9
	9
	9
	9
	8
	62
	127.0
	131.0
	119.8

	ASW
	9
	9
	9
	9
	9
	9
	9
	63
	128.9
	132.9
	121.7

	ASW
	10
	9
	9
	9
	9
	9
	9
	64
	130.9
	134.9
	123.7

	ASW
	10
	10
	9
	9
	9
	9
	9
	65
	132.9
	137.0
	125.8

	ASW
	10
	10
	10
	9
	9
	9
	9
	66
	134.9
	139.0
	127.8

	ASW
	10
	10
	10
	10
	9
	9
	9
	67
	136.9
	141.0
	129.8

	ASW
	10
	10
	10
	10
	10
	9
	9
	68
	138.9
	143.0
	131.8

	ASW
	10
	10
	10
	10
	10
	10
	9
	69
	140.9
	145.0
	133.8

	ASW
	10
	10
	10
	10
	10
	10
	10
	70
	143.0
	147.0
	135.8





