[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Fish Passage Plan (FPP) Change Form
Change Form # & Title:	22MCN004 – McNary Dam modified spill tables 		 
Date Submitted:		27-Jan-22 / Updated 15-Feb-22 / REVISED 19-Apr-22 
Project:  			McNary Dam				
Requester Name, Agency:	Chris Peery, Corps NWW
Final Action:			APPROVED 10-Mar-22 / RESUBMITTED 19-Apr-22 /
				REVISIONS APPROVED 28-Apr-22
FPP Section:  Spill Pattern Tables MCN-7 (with TSWs) and MCN-9 (No TSWs).
Justification for Change: Excessive wear and tear from operating beyond the designed capabilities has increased risk of failure for critical flood emergency response equipment, cranes 6 and 7. Even after extensive repairs, limiting the number of times the electrical relays for spillway cranes are operated is critical to ensure the cranes will be fully functional when needed for emergency flood situations along with spillway maintenance. The hoist for spillbay 6 is out of operation until the gearbox can be repaired.
UPDATE 19-April-2022: TSWs are surface spill spillways and pose a higher safety risk without having a means to remotely close them in an emergency. As Crane 6 does not have any remote-control capabilities, it can no longer be relied upon to operate the TSW in spillbay 19 remotely if an emergency closure is needed.  To solve this safety issue, the hoist from Spillway Bay 16 will be moved to bay 19 to allow remote controlling of the TSW and we will then move crane 6 to manually operate Spillway Bay 16 in the same manner as spillway gates 2 & 6.  The hoist for spillbay 16 is the logical choice at this time due to an initial concurrence by Ryan Laughery, that spillbay 16 would cause minimal negative impact to the spill patterns if set at a static opening as Spillway Gates 2 & 6 are.
Proposed Change:  Set the spill gates in bays 2, 6, and 19 16, at the locations of spillway cranes 6 and 7, to a static opening of gate step 4 or 6.  The cranes cannot be operated remotely.  If changes are required, a crane operator will be called in to adjust the gates on a limited basis.  Spillbays 6 and 16 will be set to an initial opening of step 6 during spring spill and step 4 during summer spill unless otherwise specified.   
See modified spill pattern tables on the pages below.
Comments:
	10-FEB-2022 FPOM:
Peery noted that the patterns should also have Bay 6 at a set opening. Wright will update the change form with the correct patterns (UPDATED 15-FEB)
FPOM asked if juvenile egress will be affected during low flow/spill with bay 6 set at 6 stops? Peery responded via email on 15-FEB: “Project biologist and Ryan Laughery did not believe this will have a significant effect on egress conditions.  Any potential effects will also be dependent on flow.  The current spill table calls for bay 6 to be open starting at spill of 100 kcfs.  In an average flow year, spill on 10 April would be closer to 150-170 kcfs with the 125% spill cap.  Biologists will be tracking tailrace conditions during the spill season and changes will be considered if determine egress conditions appear poor.”
FPOM reps need more time to discuss and refine. PENDING – will be discussed at March FPOM.
10-MAR-2022 FPOM:
Peery added that he and other NWW staff will be at the project on April 10 to observe tailrace hydraulics with this spill pattern. If problems are observed, the patterns will be re-evaluated and modified as necessary via another Change Form. APPROVED.
14-APR-2022 FPOM:
Peery provided an update that he and Laughery went to the project to observe the patterns. The tailrace looked good - there were no back eddies and flows seem to be moving downstream similar to the old pattern. A new issue has come up regarding the operation of Bay 19 with the TSW, which is currently on a crane and requires a crane crew to open/close. If there is an emergency (e.g., a boat in the BRZ), the project has no way to close the surface spill within a reasonable timeframe. It’s a significant safety issue. The project needs to move a hoist from another bay to the TSW in bay 19 so that it can be operated remotely in case of an emergency. NWW proposed moving the hoist from Bay 16 to Bay 19, which would allow the TSW in Bay 19 to be operated remotely and would set Bay 16 to a fixed number of openings like bays 2 and 6. 
Record of Final Action:	
March 10, 2022 - APPROVED at FPOM. 
April 19, 2022 - RESUBMITTED. Revised patterns with Bay 16 locked at four or six stops. Pending review at the May FPOM meeting.   
April 28, 2022 - Distributed to FPOM via email and discussed at FFDRWG. APPROVED.
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[bookmark: _Ref442194961]Table MCN-7. McNary Dam Spill Patterns for Fish Passage with TSWs in Bays 19-20 and Bays 2, 6, and 16 Locked at 4 or 6 Stops.
	Table MCN-7 Spill Patterns with TSWs (# Gate Stops per Spillbay) - Bay 2, 6, and 16 locked at 4 or 6 stops 
	Total Stops
	Spill a

	1 b
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19 c
	20 c
	21
	22 b
	(#)
	(kcfs)

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	TSW
	TSW
	1
	0
	1
	21.2

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	TSW
	TSW
	1
	0
	2
	23.2

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	TSW
	TSW
	1
	1
	3
	25.2

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	TSW
	TSW
	2
	1
	4
	27.1

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	TSW
	TSW
	2
	1
	5
	29.0

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	2
	TSW
	TSW
	2
	1
	6
	31.0

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	2
	TSW
	TSW
	2
	1
	7
	32.9

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	2
	2
	TSW
	TSW
	2
	1
	8
	34.9

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	2
	2
	TSW
	TSW
	2
	2
	9
	36.8

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	2
	2
	TSW
	TSW
	2
	2
	10
	38.7

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	2
	0
	2
	2
	TSW
	TSW
	2
	2
	11
	40.7

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	2
	0
	2
	2
	TSW
	TSW
	2
	2
	12
	42.6

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	2
	0
	2
	0
	2
	2
	TSW
	TSW
	2
	2
	13
	44.6

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	2
	0
	2
	0
	2
	2
	TSW
	TSW
	2
	2
	14
	46.5

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	15
	47.9

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	16
	49.8

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	17
	51.8

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	18
	53.7

	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	19
	55.7

	0
	0
	0
	0
	0
	0
	0
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	20
	57.6

	0
	0
	1
	0
	0
	0
	0
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	21
	59.6

	0
	0
	2
	0
	0
	0
	0
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	22
	61.5

	0
	0
	2
	0
	1
	0
	0
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	23
	63.5

	0
	0
	2
	0
	2
	0
	0
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	24
	65.4

	0
	0
	2
	0
	2
	0
	1
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	25
	67.4

	0
	4
	0
	0
	2
	0
	0
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	26
	68.7

	0
	4
	0
	0
	2
	0
	1
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	27
	70.7

	0
	4
	0
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	28
	72.6

	0
	4
	1
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	29
	74.6

	0
	4
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	30
	76.5

	1
	4
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	31
	78.5

	2
	4
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	32
	80.4

	2
	4
	2
	1
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	33
	82.4

	2
	4
	2
	2
	2
	0
	2
	0
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	34
	84.3

	2
	4
	2
	2
	2
	0
	2
	1
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	35
	86.3

	2
	4
	2
	2
	2
	0
	2
	2
	2
	0
	2
	0
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	36
	88.2

	2
	4
	2
	2
	2
	0
	2
	2
	2
	0
	2
	1
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	37
	90.2

	2
	4
	2
	2
	2
	0
	2
	2
	2
	0
	2
	2
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	38
	92.1

	2
	4
	2
	2
	2
	0
	2
	2
	2
	1
	2
	2
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	39
	94.1

	2
	4
	2
	2
	2
	0
	2
	2
	2
	2
	2
	2
	2
	0
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	40
	96.0

	2
	4
	2
	2
	2
	0
	2
	2
	2
	2
	2
	2
	2
	1
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	41
	98.0

	2
	4
	2
	2
	2
	0
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	42
	99.9

	2
	4
	2
	2
	3
	0
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	43
	101.6

	2
	4
	2
	2
	0
	6
	0
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	44
	102.5

	2
	4
	2
	2
	0
	6
	1
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	45
	104.5

	2
	4
	2
	2
	0
	6
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	46
	106.4

	2
	4
	2
	2
	1
	6
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	47
	108.4

	2
	4
	2
	2
	2
	6
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	2
	TSW
	TSW
	2
	2
	48
	110.3

	2
	4
	2
	2
	2
	6
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	2
	TSW
	TSW
	3
	2
	49
	112.0

	2
	4
	2
	2
	2
	6
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	3
	TSW
	TSW
	3
	2
	50
	113.7

	2
	4
	3
	2
	2
	6
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	3
	TSW
	TSW
	3
	2
	51
	115.4

	2
	4
	3
	2
	3
	6
	2
	2
	2
	2
	2
	2
	2
	2
	2
	4
	2
	3
	TSW
	TSW
	3
	2
	52
	117.1

	2
	4
	3
	2
	3
	6
	2
	2
	2
	2
	2
	2
	2
	3
	2
	4
	2
	3
	TSW
	TSW
	3
	2
	53
	118.8

	2
	4
	3
	2
	3
	6
	3
	2
	2
	2
	2
	2
	2
	3
	2
	4
	2
	3
	TSW
	TSW
	3
	2
	54
	120.5

	2
	4
	3
	2
	3
	6
	3
	2
	2
	2
	2
	3
	2
	3
	2
	4
	2
	3
	TSW
	TSW
	3
	2
	55
	122.2

	2
	4
	3
	2
	3
	6
	3
	2
	3
	2
	2
	3
	2
	3
	2
	4
	2
	3
	TSW
	TSW
	3
	2
	56
	123.9

	2
	4
	3
	2
	3
	6
	3
	2
	3
	3
	2
	3
	2
	3
	2
	4
	2
	3
	TSW
	TSW
	3
	2
	57
	125.6

	2
	4
	3
	2
	3
	6
	3
	2
	3
	3
	2
	3
	2
	3
	2
	4
	2
	3
	TSW
	TSW
	3
	3
	58
	127.3

	3
	4
	3
	2
	3
	6
	3
	2
	3
	3
	2
	3
	2
	3
	2
	4
	2
	3
	TSW
	TSW
	3
	3
	59
	129.0

	3
	4
	3
	2
	3
	6
	3
	2
	3
	3
	2
	3
	2
	3
	2
	4
	3
	3
	TSW
	TSW
	3
	3
	60
	130.7

	3
	4
	3
	3
	3
	6
	3
	2
	3
	3
	2
	3
	2
	3
	2
	4
	3
	3
	TSW
	TSW
	3
	3
	61
	132.4

	3
	4
	3
	3
	3
	6
	3
	2
	3
	3
	2
	3
	2
	3
	3
	4
	3
	3
	TSW
	TSW
	3
	3
	62
	134.1

	3
	4
	3
	3
	3
	6
	3
	3
	3
	3
	2
	3
	2
	3
	3
	4
	3
	3
	TSW
	TSW
	3
	3
	63
	135.8

	3
	4
	3
	3
	3
	6
	3
	3
	3
	3
	2
	3
	3
	3
	3
	4
	3
	3
	TSW
	TSW
	3
	3
	64
	137.5

	3
	4
	3
	3
	3
	6
	3
	3
	3
	3
	3
	3
	3
	3
	3
	4
	3
	3
	TSW
	TSW
	3
	3
	65
	139.2

	3
	4
	3
	3
	3
	6
	3
	3
	3
	3
	3
	3
	3
	3
	3
	4
	3
	3
	TSW
	TSW
	4
	3
	66
	140.8

	3
	4
	3
	3
	3
	6
	3
	3
	3
	3
	3
	3
	3
	3
	3
	4
	3
	4
	TSW
	TSW
	4
	3
	67
	142.4

	3
	4
	4
	3
	3
	6
	3
	3
	3
	3
	3
	3
	3
	3
	3
	4
	3
	4
	TSW
	TSW
	4
	3
	68
	144.0

	3
	4
	4
	3
	4
	6
	3
	3
	3
	3
	3
	3
	3
	3
	3
	4
	3
	4
	TSW
	TSW
	4
	3
	69
	145.6

	3
	4
	4
	3
	4
	6
	3
	3
	3
	3
	3
	3
	3
	4
	3
	4
	3
	4
	TSW
	TSW
	4
	3
	70
	147.2

	3
	4
	4
	3
	4
	6
	4
	3
	3
	3
	3
	3
	3
	4
	3
	4
	3
	4
	TSW
	TSW
	4
	3
	71
	148.8

	3
	4
	4
	3
	4
	6
	4
	3
	3
	3
	3
	4
	3
	4
	3
	4
	3
	4
	TSW
	TSW
	4
	3
	72
	150.4

	3
	4
	4
	3
	4
	6
	4
	3
	4
	3
	3
	4
	3
	4
	3
	4
	3
	4
	TSW
	TSW
	4
	3
	73
	152.0

	3
	4
	4
	3
	4
	6
	4
	3
	4
	4
	3
	4
	3
	4
	3
	4
	3
	4
	TSW
	TSW
	4
	3
	74
	153.6

	3
	4
	4
	3
	4
	6
	4
	3
	4
	4
	3
	4
	3
	4
	3
	4
	3
	4
	TSW
	TSW
	4
	4
	75
	155.2

	4
	4
	4
	3
	4
	6
	4
	3
	4
	4
	3
	4
	3
	4
	3
	4
	3
	4
	TSW
	TSW
	4
	4
	76
	156.8

	4
	4
	4
	3
	4
	6
	4
	3
	4
	4
	3
	4
	3
	4
	3
	4
	4
	4
	TSW
	TSW
	4
	4
	77
	158.4

	4
	4
	4
	4
	4
	6
	4
	3
	4
	4
	3
	4
	3
	4
	3
	4
	4
	4
	TSW
	TSW
	4
	4
	78
	160.0

	4
	4
	4
	4
	4
	6
	4
	3
	4
	4
	3
	4
	3
	4
	4
	4
	4
	4
	TSW
	TSW
	4
	4
	79
	161.6

	4
	4
	4
	4
	4
	6
	4
	4
	4
	4
	3
	4
	3
	4
	4
	4
	4
	4
	TSW
	TSW
	4
	4
	80
	163.2

	4
	4
	4
	4
	4
	6
	4
	4
	4
	4
	3
	4
	4
	4
	4
	4
	4
	4
	TSW
	TSW
	4
	4
	81
	164.8

	4
	4
	4
	4
	4
	6
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	TSW
	TSW
	4
	4
	82
	166.4

	4
	4
	4
	4
	4
	6
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	TSW
	TSW
	5
	4
	83
	168.0

	4
	4
	4
	4
	4
	6
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	5
	TSW
	TSW
	5
	4
	84
	169.6

	4
	4
	5
	4
	4
	6
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	5
	TSW
	TSW
	5
	4
	85
	171.2

	4
	4
	5
	4
	5
	6
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	4
	5
	TSW
	TSW
	5
	4
	86
	172.8

	4
	4
	5
	4
	5
	6
	4
	4
	4
	4
	4
	4
	4
	5
	4
	4
	4
	5
	TSW
	TSW
	5
	4
	87
	174.4

	4
	4
	5
	4
	5
	6
	5
	4
	4
	4
	4
	4
	4
	5
	4
	4
	4
	5
	TSW
	TSW
	5
	4
	88
	176.0

	4
	4
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	Table MCN-9 Spill Patterns with No TSWs (# Gate Stops per Spillbay) - Bays 2, 6  & 169 locked at 4 or 6 stops.
	Total Stops
	Spill a

	1 b
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22 b
	(#)
	(kcfs)

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	3
	0
	0
	0
	3
	5.6

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4
	0
	0
	0
	4
	7.2
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	0
	0
	0
	0
	0
	0
	0
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	0
	0
	0
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	0
	5
	9.5
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	0
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	4
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	0
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	11.1
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	0
	0
	0
	0
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	3
	2
	0
	0
	7
	13.4
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	0
	0
	0
	0
	0
	0
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