OFFICIAL COORDINATION REQUEST FOR 

NON-ROUTINE OPERATIONS AND MAINTENANCE

COORDINATION TITLE- 12BON02 120117 BON spillway IWW window extension
COORDINATION DATE- started 12 January 2012
PROJECT-  Bonneville Lock and Dam
RESPONSE DATE- 24 January 2012
Description of the problem- As presented in greater detail by L. Ebner at the 12 January FPOM meeting, there is approximately 550 CY of rock in the BON spillway stilling basin.  The rock is much harder than the concrete in the stilling basin, and any spill will move the rocks and cause ball milling.  Since spill is required by the Columbia River BiOp starting 10 April, this rock must be removed before then.  There are four bays with erosion holes: 9, 12, 14 and 17.  
The Corps of Engineers has tracked the erosion hole size and depth since 2006, and did not see any appreciable change until after the extremely high, sustained flow that occurred in the spring of 2011.  An erosion hole in bay 17 formed during 2011, and is now two feet deep.  The erosion holes in bays 9, 12 and 14 are covered with rocks, so the current depths are unknown.  The erosion hole in Bay 9 was last measured to be five feet deep, and is over a gallery in the dam which only has 5 feet of remaining concrete cover. 
Ball milling could cause punch through in one season, which would potentially release sewage and oil into the Columbia River since sewage and oil lines run through this gallery.  This damage would require repairs that would close the spillway for an extended period of time, and would cost many times the cost of rock removal. As a result, it is of critical importance to remove the 550 CY of rock to prevent any ball milling.
The general scope of this work is to remove approximately 550 cubic yards of rock debris from the Bonneville Stilling Basin between the flow deflectors and baffle blocks.  The order of removal is:

	Bonneville Spillway Rock Removal Sequence

	

	Spillway Bay
	Approximate Volume

	#
	Cubic Yards

	14
	170

	9
	40

	12
	40

	8
	50

	13
	20

	17
	25

	16
	15

	15
	10


Without immediate repair court ordered spill will not occur and spill will only occur if inflow exceeds hydraulic capacity of the powerhouses.  In addition as the inflows increase the necessary spill volume will exceed the volume that can be accommodated in the interim spill patterns (attached at the end of this MOC).  When the volume exceeds the interim spill pattern capacity ball milling is likely to be initiated.

Type of outage required- The spillway would be out of service for spilling until the rock removal is complete.

The avian lines for the BON spillway and B2CC would need to remain down until the spillway stilling basin work is complete.  The lines would be installed as soon as the contract left the stilling basin.
The B2CC may need to be closed when the contractor moves his floating plant in and out of the spillway.
Bays 1 and 18 will remain open (as per the FPP criteria) during this operation.

Impact on facility operation- 
Postponing the repair until next low water period (September) will insure violation of the court ordered spill and no guarantee that the inflow will not be sufficient to cause ball milling.  

While it is difficult to speculate the cost should the repairs be postponed, punch through and flooding of the internal galleries of the spillway would most likely require a dewatering of the entire spillway to allow repairs.  Dewatering would be extremely expensive ($100 million range) versus the current government estimate of $4.5 million.

There is an interim spill pattern developed to accommodate the contractor and the flows that are in excess of powerhouse capacity.  Attraction flow will remain open at Bays 1 and 18.  The spillway will remain available for emergencies (allowing the contractor time to vacate the area before spilling).  
The B2CC may need to be closed for a short duration while the contractor moves equipment in and out of the stilling basin.
Dates of impacts/repairs- The rock removal is scheduled for 1 February through 1 April 2012.

Fish passage season starts 1 March.  The contractor is expected to work two 10-hour shifts until all rock is removed.  This will reduce the opportunity to require work only occur at nights or during specific times of the day.  

If the work is not completed prior to the start of spill season, it is anticipated that spill will not be BiOp volume or patterns.
Length of time for repairs- about 60 days, with crews working two 10-hour shifts.  
Expected impacts on fish passage- 
Juvenile passage- The expected impacts on juvenile fish passage should be minimal since the spillway in not normally used until spill season begins on 10 April and it is the top priority of NWP to have the spillway back in service in time for the start of spill season.  
Avian lines would not be in place for the spillway and B2CC by 1 March.  

Adult passage- Prior to 1 March, except during fish unit dredging operations currently scheduled for mid- late February, PH2 will be the priority powerhouse with the majority of fish passing through the Washington Shore.  

Beginning as soon as fish unit dredging activities begin and no later than 1 March, PH1 is likely to be the priority powerhouse.  It is difficult to know what percentage of fish passing Bradford Island enter at the B-Branch entrances, however, all A-Branch and Powerhouse Collection Channel entrances will be within FPP criteria. 

Adults using the Cascades Island (CI) or B-Branch entrances may be impacted, depending on the method of rock removal the contractor uses.  Unfortunately our fish counts do not separate out Cascades Island or B-Branch from the total Washington Shore (WS) or Bradford Island (BI) counts.  Limited information is available on PIT tagged fish for these years and even those counts do not separate out B-Branch from the rest of Bradford Island.
Looking at fish counts for 1 February though 1 April, for years 2007-2011, at BON we see the numbers vary from under 50 to over 1000.

Table 1.  Chinook and steelhead fish passage, at Washington Shore and Bradford Island from February 1 through April 1 for years 2007 – 2011.

	
	Washington Shore
	Bradford Island

	
	Chinook
	Steelhead
	Chinook
	Steelhead

	Year
	Adult
	Jack
	Total
	Clipped
	Un-clipped
	Total
	Adult
	Jack
	Total
	Clipped
	Un-clipped
	total

	2011
	112
	2
	114
	386
	289
	675
	97
	0
	97
	537
	397
	934

	2010
	456
	9
	465
	1849
	793
	2642
	180
	5
	185
	491
	181
	672

	2009
	88
	0
	88
	249
	105
	354
	86
	0
	86
	248
	130
	378

	2008
	92
	0
	92
	323
	290
	613
	107
	0
	107
	206
	119
	325

	2007
	32
	0
	32
	583
	284
	867
	52
	0
	53
	777
	334
	1111


The highest passage for any one day for Bradford Island was on 30 March 2011 when 99 steelhead and 22 chinook were counted.

The highest passage for any one day for Washington Shore was on 25 March 2010 when 117 steelhead were counted and 1 April 2010 when 144 chinook were counted.  
B2CC kelt ops are not likely to require the B2CC to be open until after 17 March and any closures for the contractor are expected to be minimal, allowing for movement in and out of the spillway but not an extended closure. 

The interim spill pattern in attached below.  There is a chance the Project will need to spill on 19 January.  It is the preference of NWP that the interim pattern be used for that spill of ~20-30K.  If the Region has comments or concerns about the proposed pattern, we can work through those but until then, the proposed pattern is preferred over the FPP pattern for involuntary spill at this time.

Comments from agencies

NOAA Fisheries- -----Original Message-----
From: Gary Fredricks [mailto:gary.fredricks@noaa.gov] 
Sent: Tuesday, January 17, 2012 4:07 PM
Subject: Re: FPOM: Official Coordination- MOC # 12BON02 spillway IWW extension (comments due 24 January)

I looked over the request and only have a couple comments.  I see the word repair in several areas of the request.  This isn't a repair.  If it were, the Corps would be filling in rather than digging out the dam(n) holes.  The dates and details provided are ok but we do reserve the right to further comment once the rock removal methods are known.  Good job on presenting the fish passage data.  Thanks,  Gary

BON Chief of Ops: 
From: Schwartz, Dennis E NWP

Sent: Thursday, January 19, 2012 7:21 AM

Subject: RE: Bonneville Spill Patterns (UNCLASSIFIED)

After review of this new pattern there may be fish passage concerns with the current pattern for the CI entrance as we pass the +50K area.  It looks like when we have 5 or 6' of opening at bays 2 and 3 and beyond we may want to have you look at modifying the pattern.  With bay 1 open 2' and then bays 2 & 3 opened 5, 6, and 7' we may create a hydraulic barrier that will discourage fish from entering.  My understanding is that the B-branch entrance should be running starting on 15 FEB. We may want to chat with Ben and Tammy about this issue and what can be done to minimize impacts.  Rick will also review I am sure and provide any comments from Engineering.  I'm sure Tammy and Ben will want to chime is as well.

Thanks,

Dennis E. Schwartz

Hydro Electric Power Operations Manager

Final results- The Project and NWP are moving forward with the rock removal as currently coordinated above.  It is understood FPOM may have further questions or concerns and input as the work progresses.
Please email or call with questions or concerns.
Thank you, 

Tammy Mackey

503-961-5733 
Tammy.m.mackey@usace.army.mil 


[image: image1.emf]Discharge Distribution Patterns

Spillway Bay Number Gate FB=74.0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Stops Total Spill

vertical gate opening (ft.) (cfs)

0.5 0 1 1,150

1 0 2 2,275

2 0 4 4,456

2 2 8 8,913

2 2 2 12 13,369

2 3 2 14 15,463

2 4 2 0 16 17,477

2 4 2 2 20 21,933

2 4 3 2 22 24,028

2 4 4 2 2 28 30,498

2 4 4 4 2 32 34,606

2 4 4 4 4 2 40 43,170

2 4 5 5 4 2 44 47,048

2 4 5 5 4 3 2 50 53,599

2 4 5 6 5 4 2 56 59,423

2 5 6 6 6 4 2 62 65,105

2 5 7 7 6 4 2 66 68,725

3 6 7 7 7 5 2 74 76,439

3 6 7 7 7 5 2 74 76,439

3 6 8 7 7 5 2 76 78,194

3 6 8 8 7 5 2 78 79,948

3 6 8 8 8 6 2 82 83,574

3 7 8 8 8 6 2 84 85,384

3 7 8 8 8 6 4 88 89,492

3 8 8 8 8 6 4 90 91,246

4 8 9 8 8 6 4 94 94,965

4 8 9 8 8 6 4 94 94,965

4 8 9 9 8 6 4 96 96,671

4 9 9 9 8 6 4 98 98,376

4 9 9 9 8 7 4 100 100,186

4 9 9 9 8 7 4 100 100,186

4 9 9 9 8 7 4 2 104 104,642

4 9 9 9 8 8 5 2 108 108,336

4 9 9 9 9 8 5 2 110 110,042

4 10 9 9 9 8 5 2 112 111,705

5 10 10 9 9 8 5 2 116 115,307

5 10 10 10 9 8 5 2 118 116,970

5 10 10 10 10 8 5 2 120 118,633

Note: The gate openings are provided in 1/2 foot increments of verticle lift. One gate 

stop equals a 1/2 foot gate opening.The total discharge is based on the spillway 

rating curves revised in February 2005 but based on those developed from the 1:55 

scale model and the original physical model studies.

These spill patterns are until the rock is removed April 1, 2012.  Patterns will 

be modified as contractor moors equipment and additional bays can be used.

Bonneville Spillway


Spill Patterns - 2011 ver 1

				Note: The gate openings are provided in 1/2 foot increments of verticle lift. One gate stop equals a 1/2 foot gate opening.The total discharge is based on the spillway rating curves revised in February 2005 but based on those developed from the 1:55 scale model and the original physical model studies.







				These spill patterns are for use until the Bonneville B-Branch Repairs are Made (September 26 2011 - October 31 2011)

																Bonneville Spillway

																				Discharge Distribution Patterns

																				Spillway Bay Number																				Gate		FB=74.0																																								Total 

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		Stops		Total Spill				1.0		2.0		3.0		4.0		5.0		6.0		7.0		8.0		9.0		10.0		11.0		12.0		13.0		14.0		15.0		16.0		17.0		18.0		Discharge

																				vertical gate opening (ft.)																						(cfs)





				0.5		0.5																																		2		2,299				1150		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2299

				0.5		1		0.5																																4		4,574				1150		2275		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4574

				0.5		2		0.5																																6		6,755				1150		4456		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6755

				0.5		2		1		0.5																														8		9,030				1150		4456		2275		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		9030

				0.5		2		2		1		0.5																												12		13,486				1150		4456		4456		2275		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		13486

				0.5		2		3		2		1		0.5																										18		20,037				1150		4456		6551		4456		2275		1150		0		0		0		0		0		0		0		0		0		0		0		0		20037

				0.5		2		3		3		2		1		0.5																								24		26,588				1150		4456		6551		6551		4456		2275		1150		0		0		0		0		0		0		0		0		0		0		0		26588

				0.5		2		3		4		3		2		1		0.5																						32		35,152				1150		4456		6551		8564		6551		4456		2275		1150		0		0		0		0		0		0		0		0		0		0		35152

				1		2		4		5		4		2		1		0.5																						39		42,244				2275		4456		8564		10504		8564		4456		2275		1150		0		0		0		0		0		0		0		0		0		0		42244

				1		2		4		5		5		3		1		0.5																						43		46,278				2275		4456		8564		10504		10504		6551		2275		1150		0		0		0		0		0		0		0		0		0		0		46278

				1.5		3		4		5		5		3		1		0.5																						46		49,474				3377		6551		8564		10504		10504		6551		2275		1150		0		0		0		0		0		0		0		0		0		0		49474

				2		4		5		5		5		3		1		0.5																						51		54,507				4456		8564		10504		10504		10504		6551		2275		1150		0		0		0		0		0		0		0		0		0		0		54507

				2		5		5		5		5		4		3		1																						60		63,861				4456		10504		10504		10504		10504		8564		6551		2275		0		0		0		0		0		0		0		0		0		0		63861

				2		5		5		5		5		5		4		2		1																				68		72,270				4456		10504		10504		10504		10504		10504		8564		4456		2275		0		0		0		0		0		0		0		0		0		72270

				2		5		5		6		6		5		4		2		1																				72		76,013				4456		10504		10504		12375		12375		10504		8564		4456		2275		0		0		0		0		0		0		0		0		0		76013

				2		5		5		6		6		5		5		4		2		1																		82		86,516				4456		10504		10504		12375		12375		10504		10504		8564		4456		2275		0		0		0		0		0		0		0		0		86516

				2		5		5		6		6		6		5		4		3		1																		86		90,482				4456		10504		10504		12375		12375		12375		10504		8564		6551		2275		0		0		0		0		0		0		0		0		90482

				2		5		6		6		6		6		6		5		3		1																		92		96,164				4456		10504		12375		12375		12375		12375		12375		10504		6551		2275		0		0		0		0		0		0		0		0		96164

				2		5		6		8		8		6		6		5		3		1																		100		103,292				4456		10504		12375		15939		15939		12375		12375		10504		6551		2275		0		0		0		0		0		0		0		0		103292





Spill Patters 2011 ver 2

				Note: The gate openings are provided in 1/2 foot increments of verticle lift. One gate stop equals a 1/2 foot gate opening.The total discharge is based on the spillway rating curves revised in February 2005 but based on those developed from the 1:55 scale model and the original physical model studies.







				These spill patterns are until the rock is removed April 1, 2012.  Patterns will be modified as contractor moors equipment and additional bays can be used.

																Bonneville Spillway

																				Discharge Distribution Patterns

																				Spillway Bay Number																				Gate		FB=74.0																																								Total 

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		Stops		Total Spill				1.0		2.0		3.0		4.0		5.0		6.0		7.0		8.0		9.0		10.0		11.0		12.0		13.0		14.0		15.0		16.0		17.0		18.0		Discharge

																				vertical gate opening (ft.)																						(cfs)

				0.5		0																																		1		1,150				1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1150

				1		0																																		2		2,275				2275		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2275

				2		0																																		4		4,456				4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4456

				2		2																																		8		8,913				4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8913

				2		2		2																																12		13,369				4456		4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		13369

				2		3		2																																14		15,463				4456		6551		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		15463

				2		4		2		0																														16		17,477				4456		8564		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		17477

				2		4		2		2																														20		21,933				4456		8564		4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		21933

				2		4		3		2																														22		24,028				4456		8564		6551		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		24028

				2		4		4		2		2																												28		30,498				4456		8564		8564		4456		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		30498

				2		4		4		4		2																												32		34,606				4456		8564		8564		8564		4456		0		0		0		0		0		0		0		0		0		0		0		0		0		34606

				2		4		4		4		4		2																										40		43,170				4456		8564		8564		8564		8564		4456		0		0		0		0		0		0		0		0		0		0		0		0		43170

				2		4		5		5		4		2																										44		47,048				4456		8564		10504		10504		8564		4456		0		0		0		0		0		0		0		0		0		0		0		0		47048

				2		4		5		5		4		3		2																								50		53,599				4456		8564		10504		10504		8564		6551		4456		0		0		0		0		0		0		0		0		0		0		0		53599

				2		4		5		6		5		4		2																								56		59,423				4456		8564		10504		12375		10504		8564		4456		0		0		0		0		0		0		0		0		0		0		0		59423

				2		5		6		6		6		4		2																								62		65,105				4456		10504		12375		12375		12375		8564		4456		0		0		0		0		0		0		0		0		0		0		0		65105

				2		5		7		7		6		4		2																								66		68,725				4456		10504		14185		14185		12375		8564		4456		0		0		0		0		0		0		0		0		0		0		0		68725

				3		6		7		7		7		5		2																								74		76,439				6551		12375		14185		14185		14185		10504		4456		0		0		0		0		0		0		0		0		0		0		0		76439

				3		6		7		7		7		5		2																								74		76,439				6551		12375		14185		14185		14185		10504		4456		0		0		0		0		0		0		0		0		0		0		0		76439

				3		6		8		7		7		5		2																								76		78,194				6551		12375		15939		14185		14185		10504		4456		0		0		0		0		0		0		0		0		0		0		0		78194

				3		6		8		8		7		5		2																								78		79,948				6551		12375		15939		15939		14185		10504		4456		0		0		0		0		0		0		0		0		0		0		0		79948

				3		6		8		8		8		6		2																								82		83,574				6551		12375		15939		15939		15939		12375		4456		0		0		0		0		0		0		0		0		0		0		0		83574

				3		7		8		8		8		6		2																								84		85,384				6551		14185		15939		15939		15939		12375		4456		0		0		0		0		0		0		0		0		0		0		0		85384

				3		7		8		8		8		6		4																								88		89,492				6551		14185		15939		15939		15939		12375		8564		0		0		0		0		0		0		0		0		0		0		0		89492

				3		8		8		8		8		6		4																								90		91,246				6551		15939		15939		15939		15939		12375		8564		0		0		0		0		0		0		0		0		0		0		0		91246

				4		8		9		8		8		6		4																								94		94,965				8564		15939		17645		15939		15939		12375		8564		0		0		0		0		0		0		0		0		0		0		0		94965

				4		8		9		8		8		6		4																								94		94,965				8564		15939		17645		15939		15939		12375		8564		0		0		0		0		0		0		0		0		0		0		0		94965

				4		8		9		9		8		6		4																								96		96,671				8564		15939		17645		17645		15939		12375		8564		0		0		0		0		0		0		0		0		0		0		0		96671

				4		9		9		9		8		6		4																								98		98,376				8564		17645		17645		17645		15939		12375		8564		0		0		0		0		0		0		0		0		0		0		0		98376

				4		9		9		9		8		7		4																								100		100,186				8564		17645		17645		17645		15939		14185		8564		0		0		0		0		0		0		0		0		0		0		0		100186

				4		9		9		9		8		7		4																								100		100,186				8564		17645		17645		17645		15939		14185		8564		0		0		0		0		0		0		0		0		0		0		0		100186

				4		9		9		9		8		7		4		2																						104		104,642				8564		17645		17645		17645		15939		14185		8564		4456		0		0		0		0		0		0		0		0		0		0		104642

				4		9		9		9		8		8		5		2																						108		108,336				8564		17645		17645		17645		15939		15939		10504		4456		0		0		0		0		0		0		0		0		0		0		108336

				4		9		9		9		9		8		5		2																						110		110,042				8564		17645		17645		17645		17645		15939		10504		4456		0		0		0		0		0		0		0		0		0		0		110042

				4		10		9		9		9		8		5		2																						112		111,705				8564		19308		17645		17645		17645		15939		10504		4456		0		0		0		0		0		0		0		0		0		0		111705

				5		10		10		9		9		8		5		2																						116		115,307				10504		19308		19308		17645		17645		15939		10504		4456		0		0		0		0		0		0		0		0		0		0		115307

				5		10		10		10		9		8		5		2																						118		116,970				10504		19308		19308		19308		17645		15939		10504		4456		0		0		0		0		0		0		0		0		0		0		116970

				5		10		10		10		10		8		5		2																						120		118,633				10504		19308		19308		19308		19308		15939		10504		4456		0		0		0		0		0		0		0		0		0		0		118633










