[bookmark: _GoBack]ERDC Spill Pattern Updates
Bonneville Lock and Dam
Week of September 18th, 2017

OBJECTIVES:  A multipurpose agency trip was conducted at Engineering Research Design Center (ERDC) during the week of September 17-22 to observe spill patterns in models representing Bonneville, The Dalles and Lower Monumental dams.  This report pertains to the modeling conducted at Bonneville spillway 1:55 general model.  The objective of this trip was to review comparative spill patterns between the current Fish Passage Plan and raised spill rates up to the “gas cap” as directed by a recent Court Order.  The intent of the increased spill is to maximize juvenile fish passage through the spillway without harming egress.  

Need to define what patterns look optimal for Bonneville and identify constraints – if any.

ASSUMPTIONS:  Voluntary spill patterns over the past few years have provided acceptable fish passage conditions for juvenile and adult salmonids.  Each model will be observed at voluntary spill pattern levels closest to the desired change.  Differences from the “acceptable” will be noted.    

Bonneville:
	Fish Passage Concerns/Issues
· Will the existing spill pattern provide good juvenile egress at all tailwaters?  (Note gas cap will involve higher spill volumes at lower tailwaters.)
· Are shore line velocities too high for good adult passage?
· Is flow off the 14 foot or 7 foot deflectors an issue for the specific TW?
Integrity of the Structures (spillway, channel slopes, fish ladder, etc)
· Are velocities too high enough on the shoreline and will cause erosion (potentially affecting Bradford Island and Cascade Island Fish Ladders)?
· Will rocks move into the stilling basin at lower Qs and lower tailwaters, creating a scouring/structure integrity concern?

Attendees:

NWP:
	Laurie Ebner
	Amy Lynn
	Sean Askelson
	Steve Schlenker
	Aaron Litzenberg
	Sean Tackley
	Jon Rerecich
	Ida Royer
	Erin Kovalchuk

NWW:
	Covered under a separate list

NWD:
	Covered under a separate list

Agencies:	
NPT - Jay Hesse
ODFW - Erick Van Dyke
WDFW - Michael Garrity
CRITFC - Tom Lorz
NOAA - Trevor Conder, Gary Fredricks, Blane Bellerud, and Ed Meyer
PNWA/tow boaters – Fred Harding (Shaver Transportation Company)

Tests:
	Table 1 (at the end of this trip report) list the 18 tests that were completed.  Table 2 (also at the end of this trip report) shows the relationship between total river flow and tailwater at Bonneville.

White Board Images are available for Tests 2 through 12 and are at the end of this trip report.

Tests 1 -5:

100 Kcfs total spill for three tailwaters, 18 feet, 21 feet and 24 feet.  The first three tests (1, 2 and 3) were done using the Fish Passage Plan (FPP) Spill Pattern the second two tests (4 and 5) were done with a flat gate opening pattern.  Midway through test 5 it was determined that flow deflectors in bays 1, 2 and 3 were miss-positioned.  Thus observations on the north side of the spillway will not be valid for tests 1 through 5.  The flat pattern looked okay at a tailwater of 21 feet (test 4) but when the tailwater was increased to 24 (test 5) a very large eddy was created on the south shore with velocities moving upstream along the shore line.  

The flat pattern does not optimize downstream flow conditions for juvenile egress or adult attraction to the B-Branch ladder entrance. 

Rocks were not placed in the model at this flow conditions but from previous modeling efforts rocks do not move upstream to the ramp.

Tests 6 – 8:

125 Kcfs total spill for two tailwaters, 24 and 26 feet.  Prior to initiating test 6, ERDC verified that all flow deflectors were at the correct elevation.  The FPP plan looked good – tests 6 and 7.  The flat pattern, test 8, created a hydraulic hole (dead space) along the south shore adjacent to the fish ladder entrance.  

The flat pattern does not optimize downstream flow conditions for juvenile egress or adult attraction to the fish ladder entrances (B-Branch or Cascade). 

Rocks were not placed in the model at this flow conditions but from previous modeling efforts rocks do not move upstream to the ramp.

Tests 9 and 10:

Prior to the start of tests 9 and 10 a discussion was had by the trip participants.  Those on the model for the first time felt that it was more important to look at all of the flow rates versus looking at the same flow at different tailwaters.  For spill volumes of 150 Kcfs, 175 Kcfs and 200 Kcfs a tailwater of 24 feet was evaluated.

150 Kcfs total spill for a tailwater of 24 feet.  Test 9 was the FPP spill pattern and Test 10 was a flat pattern.  A pile of rock was placed at the 300 foot mark downstream of the 15/16 pier at the start of test 9.  Spill ran for approximately 3 hours (22.4 hours in the prototype) and the rocks moved up to the ramp.  A few moved up the ramp to bays 9/10 intersection and a couple jumped into the stilling basin (pink rocks which are approximately 1 foot diameter prototype).  Some ended up as far north as bay 3 and as far south as bay 17.  Dye testing for tests 9 and 10 were conducted after the rock movement was evaluated in test 9.  The FPP (test 9) showed good flow conditions for juvenile egress and adult attraction to the fish ladder entrances. The flat pattern had an eddy on the north shore but as the tailwater was raised a little bit an eddy formed on the south shore as well.  

The flat pattern does not optimize downstream flow conditions for juvenile egress or adult attraction to the fish ladder entrances (B-Branch or Cascade). 

At 150 kcfs and a tailwater of 24 feet rocks did move into the stilling basin but it was limited.

Test 11:

175 Kcfs total spill and a tailwater of 24 feet.  Rocks were placed in the model and spill ran for 2 hours.  All of the rocks moved to the ramp and into the stilling basin.  More rocks moved into the stilling basin (and larger rocks) than at 150 Kcfs.  The FPP spill pattern at a tailwater of 24 feet needs refinement to provide optimal downstream flow conditions.  Once the tailwater gets to 29 feet the FPP spill pattern looks pretty good.  See Tests 13 through 18.

Test 12:

200 Kcfs total spill and a tailwater of 24 feet.  Rocks were placed in the model and spill ran for 2 hours (14.8 hours in the prototype).  All of the rocks moved up to the ramp and a fair number ended up in the stilling basin but stayed at bays 9 and 10.  At this spill volume and tailwater there appears to be too much energy for the rocks to move north and south.  This might explain the large hydraulic hole (dead space) that formed at bay 9.  The FPP spill pattern at a tailwater of 24 feet needs refinement to provide optimal downstream flow conditions for juvenile egress.  Didn’t do additional work on this spill volume this trip but if this is going to be a common spill volume at low tailwater the spill pattern needs refinement.

Tests 13 through 18:

175 Kcfs total spill.  Could the FPP spill pattern be improved to provide better hydraulic conditions?  Started with the 175 Kcfs FPP spill pattern at 29 feet tailwater, test 13.  Looked pretty good but tweaked it a little bit on the edges, test 14 followed by additional tweaking test 15.  Observed at 29 feet that the revised pattern had improved hydraulic conditions.  Then the tailwater was lowered down to 24 feet, test 16 – too much energy in bay 18 and flow was tweaked yet again – test 17.  The north shore looked pretty good but the flow in bay 1 was reduced a little bit ending up with spill pattern tested in test 18.  This look really good and the tailwater was brought up and down and the pattern continued to look good.  

Tests 13 through 18 were conducted by Laurie Ebner.  All of the participants did have the opportunity to observe test 18 and agreed the pattern looked good.

Findings:

· Up to and including 150 Kcfs the spill patterns in the Fish Passage Plan are good.  A  flatter gate opening pattern was looked at but for some tailwater elevations modeled, an eddy would form near the fish ladder entrances.
· For spills volumes above 150 Kcfs the spill patterns in the Fish Passage Plan had eddies along the shore at low tailwater.  The 175 Kcfs spill pattern was tweaked (higher flow on the edges and less flow in the middle).
· Rock Movement. At spill volumes of 150 Kcfs and above (tailwater 24 feet) rocks moved up to the ramp and into the stilling basin.  At 150 Kcfs only a few of the rocks got into the stilling basin (after three hours or approximately 1 day in the prototype).  The rocks in the stilling basin did move both north and south.  At 175 Kcfs more and larger rocks ended up in the stilling basin after 2 hours.  At 200 Kcfs more and larger rocks ended up in the stilling basin but they generally stayed at bays 9 and 10 and didn’t move north or south. 

Recommendations:

· Tailrace egress conditions to accommodate gas cap spill operations should continue to minimize:
1. Stagnant zones
2. Upstream flow
3. Eddies
4. Lateral variability in flow magnitude and direction

Acceptable tailwater condition occurs when velocity across the entire tailrace is in the 	downstream direction and relatively uniform. Sub-standard egress conditions could 	potentially increase delay and mortality for both juvenile and adult migrants, largely 	due to predation.  Desirable flow conditions should promote adult salmon discovery of 	the fishway entrances.  

· Fish Passage Plan spill patterns for spill volumes higher than 150 Kcfs can be improved for low tailwaters.  If spill volumes higher than 150 Kcfs are going to be exercised on a regular basis at low tailwater, the spill patterns should be revised to provide better hydraulic conditions.
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Table 2 – Total River Flow versus Tailwater
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Microsoft_Excel_Worksheet1.xlsx
Spill Patterns FPP 2011

				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.





																																						Revised 3/22/2017

																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		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1150		2299

				0.5		0.5																																0.5		3		3,449				1150		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1150		3449

				0.5		0.5																														0.5		0.5		4		4,598				1150		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1150		1150		4598

				0.5		0.5																												0.5		0.5		0.5		5		5,748				1150		1150		0		0		0		0		0		0		0		0		0		0		0		0		0		1150		1150		1150		5748

				0.5		0.5				0.5																								0.5		0.5		0.5		6		6,897				1150		1150		0		1150		0		0		0		0		0		0		0		0		0		0		0		1150		1150		1150		6897

				0.5		0.5				0.5		0.5																						0.5		0.5		0.5		7		8,047				1150		1150		0		1150		1150		0		0		0		0		0		0		0		0		0		0		1150		1150		1150		8047

				0.5		0.5				0.5		0.5																		0.5				0.5		0.5		0.5		8		9,196				1150		1150		0		1150		1150		0		0		0		0		0		0		0		0		1150		0		1150		1150		1150		9196

				0.5		0.5				0.5		0.5														0.5				0.5				0.5		0.5		0.5		9		10,346				1150		1150		0		1150		1150		0		0		0		0		0		0		1150		0		1150		0		1150		1150		1150		10346

				0.5		0.5				0.5		0.5										0.5				0.5				0.5				0.5		0.5		0.5		10		11,495				1150		1150		0		1150		1150		0		0		0		0		1150		0		1150		0		1150		0		1150		1150		1150		11495

				0.5		0.5				0.5		0.5						0.5				0.5				0.5				0.5				0.5		0.5		0.5		11		12,645				1150		1150		0		1150		1150		0		0		1150		0		1150		0		1150		0		1150		0		1150		1150		1150		12645

				0.5		0.5		0.5		0.5		0.5						0.5				0.5				0.5				0.5				0.5		0.5		0.5		12		13,794				1150		1150		1150		1150		1150		0		0		1150		0		1150		0		1150		0		1150		0		1150		1150		1150		13794

				0.5		0.5		0.5		0.5		0.5						0.5				0.5				0.5				0.5				0.5		1		0.5		13		14,919				1150		1150		1150		1150		1150		0		0		1150		0		1150		0		1150		0		1150		0		1150		2275		1150		14919

				0.5		1		0.5		0.5		0.5						0.5				0.5				0.5				0.5				0.5		1		0.5		14		16,045				1150		2275		1150		1150		1150		0		0		1150		0		1150		0		1150		0		1150		0		1150		2275		1150		16045

				0.5		1		0.5		0.5		0.5		0.5				0.5				0.5				0.5				0.5				0.5		1		0.5		15		17,194				1150		2275		1150		1150		1150		1150		0		1150		0		1150		0		1150		0		1150		0		1150		2275		1150		17194

				0.5		1		0.5		0.5		0.5		0.5				0.5				0.5				0.5				0.5		0.5		0.5		1		0.5		16		18,344				1150		2275		1150		1150		1150		1150		0		1150		0		1150		0		1150		0		1150		1150		1150		2275		1150		18344

				0.5		1		0.5		0.5		0.5		0.5		0.5		0.5				0.5				0.5				0.5		0.5		0.5		1		0.5		17		19,493				1150		2275		1150		1150		1150		1150		1150		1150		0		1150		0		1150		0		1150		1150		1150		2275		1150		19493

				0.5		1		0.5		0.5		0.5		0.5		0.5		0.5				0.5				0.5		0.5		0.5		0.5		0.5		1		0.5		18		20,643				1150		2275		1150		1150		1150		1150		1150		1150		0		1150		0		1150		1150		1150		1150		1150		2275		1150		20643

				0.5		1		0.5		0.5		0.5		0.5		0.5		0.5				0.5		0.5		0.5		0.5		0.5		0.5		0.5		1		0.5		19		21,792				1150		2275		1150		1150		1150		1150		1150		1150		0		1150		1150		1150		1150		1150		1150		1150		2275		1150		21792

				0.5		1		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		1		0.5		20		22,942				1150		2275		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		2275		1150		22942

				0.5		1		1		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		1		0.5		21		24,067				1150		2275		2275		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		2275		1150		24067

				0.5		1		1		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		1		1		22		25,193				1150		2275		2275		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		2275		2275		25193

				1		1		1		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		1		1		23		26,318				2275		2275		2275		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		2275		2275		26318

				1		1		1		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		1		1		1		24		27,443				2275		2275		2275		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		2275		2275		2275		27443

				1		1		1		1		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		1		1		1		25		28,569				2275		2275		2275		2275		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		2275		2275		2275		28569

				1		1		1		1		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		0.5		1		1		1		1		26		29,694				2275		2275		2275		2275		1150		1150		1150		1150		1150		1150		1150		1150		1150		1150		2275		2275		2275		2275		29694

				1		1		1		1		0.5		0.5		0.5		0.5		1		0.5		0.5		0.5		0.5		0.5		1		1		1		1		27		30,819				2275		2275		2275		2275		1150		1150		1150		1150		2275		1150		1150		1150		1150		1150		2275		2275		2275		2275		30819

				1		1		1		1		0.5		0.5		1		0.5		1		0.5		0.5		0.5		0.5		0.5		1		1		1		1		28		31,945				2275		2275		2275		2275		1150		1150		2275		1150		2275		1150		1150		1150		1150		1150		2275		2275		2275		2275		31945

				1		1		1		1		0.5		0.5		1		0.5		1		0.5		0.5		1		0.5		0.5		1		1		1		1		29		33,070				2275		2275		2275		2275		1150		1150		2275		1150		2275		1150		1150		2275		1150		1150		2275		2275		2275		2275		33070

				1		1		1		1		0.5		1		1		0.5		1		0.5		0.5		1		0.5		0.5		1		1		1		1		30		34,195				2275		2275		2275		2275		1150		2275		2275		1150		2275		1150		1150		2275		1150		1150		2275		2275		2275		2275		34195

				1		1		1		1		0.5		1		1		0.5		1		0.5		0.5		1		1		0.5		1		1		1		1		31		35,321				2275		2275		2275		2275		1150		2275		2275		1150		2275		1150		1150		2275		2275		1150		2275		2275		2275		2275		35321

				1		1		1		1		0.5		1		1		0.5		1		1		0.5		1		1		0.5		1		1		1		1		32		36,446				2275		2275		2275		2275		1150		2275		2275		1150		2275		2275		1150		2275		2275		1150		2275		2275		2275		2275		36446

				1		1		1		1		1		1		1		0.5		1		1		0.5		1		1		0.5		1		1		1		1		33		37,571				2275		2275		2275		2275		2275		2275		2275		1150		2275		2275		1150		2275		2275		1150		2275		2275		2275		2275		37571

				1		1		1		1		1		1		1		1		1		1		0.5		1		1		0.5		1		1		1		1		34		38,697				2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		1150		2275		2275		1150		2275		2275		2275		2275		38697

				1		1		1		1		1		1		1		1		1		1		0.5		1		1		1		1		1		1		1		35		39,822				2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		1150		2275		2275		2275		2275		2275		2275		2275		39822

				1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		36		40,948				2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		40948

				1		1.5		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1		37		42,050				2275		3377		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		42050

				1		1.5		1		1		1		1		1		1		1		1		1		1		1		1		1		1		1.5		1		38		43,152				2275		3377		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		3377		2275		43152

				1		1.5		1		1		1		1		1		1		1		1		1		1		1		1		1		1.5		1.5		1		39		44,254				2275		3377		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		2275		3377		3377		2275		44254
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				3		3.5		3.5		3		3		2.5		2.5		2.5		2		2.5		2		2.5		2.5		2.5		3		3.5		3.5		3		101		110,532				6551		7567		7567		6551		6551		5514		5514		5514		4456		5514		4456		5514		5514		5514		6551		7567		7567		6551		110532

				3		3.5		3.5		3		3		2.5		2.5		2.5		2		2.5		2.5		2.5		2.5		2.5		3		3.5		3.5		3		102		111,590				6551		7567		7567		6551		6551		5514		5514		5514		4456		5514		5514		5514		5514		5514		6551		7567		7567		6551		111590

				3		3.5		3.5		3		3		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		3		3.5		3.5		3		103		112,648				6551		7567		7567		6551		6551		5514		5514		5514		5514		5514		5514		5514		5514		5514		6551		7567		7567		6551		112648

				3		3.5		3.5		3		3		3		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		3		3.5		3.5		3		104		113,684				6551		7567		7567		6551		6551		6551		5514		5514		5514		5514		5514		5514		5514		5514		6551		7567		7567		6551		113684

				3		3.5		3.5		3		3		3		3		2.5		2.5		2.5		2.5		2.5		2.5		2.5		3		3.5		3.5		3		105		114,721				6551		7567		7567		6551		6551		6551		6551		5514		5514		5514		5514		5514		5514		5514		6551		7567		7567		6551		114721

				3		3.5		3.5		3		3		3		3		2.5		2.5		2.5		2.5		2.5		2.5		2.5		3		3.5		3.5		3.5		106		115,738				6551		7567		7567		6551		6551		6551		6551		5514		5514		5514		5514		5514		5514		5514		6551		7567		7567		7567		115738

				3		3.5		3.5		3		3		3		3		2.5		2.5		2.5		2.5		2.5		2.5		2.5		3		3.5		4		3.5		107		116,735				6551		7567		7567		6551		6551		6551		6551		5514		5514		5514		5514		5514		5514		5514		6551		7567		8564		7567		116735

				3		3.5		3.5		3		3		3		3		3		2.5		2.5		2.5		2.5		2.5		2.5		3		3.5		4		3.5		108		117,771				6551		7567		7567		6551		6551		6551		6551		6551		5514		5514		5514		5514		5514		5514		6551		7567		8564		7567		117771

				3		3.5		3.5		3		3		3		3		3		3		2.5		2.5		2.5		2.5		2.5		3		3.5		4		3.5		109		118,808				6551		7567		7567		6551		6551		6551		6551		6551		6551		5514		5514		5514		5514		5514		6551		7567		8564		7567		118808

				3		3.5		3.5		3		3		3		3		3		3		2.5		2.5		2.5		2.5		2.5		3		3.5		4		3.5		109		118,808				6551		7567		7567		6551		6551		6551		6551		6551		6551		5514		5514		5514		5514		5514		6551		7567		8564		7567		118808

				3		3.5		3.5		3		3		3		3		3		3		2.5		2.5		2.5		2.5		3		3		3.5		4		3.5		110		119,845				6551		7567		7567		6551		6551		6551		6551		6551		6551		5514		5514		5514		5514		6551		6551		7567		8564		7567		119845

				3		3.5		3.5		3		3		3		3		3		3		2.5		2.5		3		2.5		3		3		3.5		4		3.5		111		120,882				6551		7567		7567		6551		6551		6551		6551		6551		6551		5514		5514		6551		5514		6551		6551		7567		8564		7567		120882

				3		3.5		3.5		3		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		3.5		112		121,918				6551		7567		7567		6551		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		7567		121918

				3.5		3.5		3.5		3		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		3.5		113		122,935				7567		7567		7567		6551		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		7567		122935

				3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		3.5		114		123,951				7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		7567		123951

				3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		4		115		124,948				7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		8564		124948

				3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3.5		3.5		4		4		116		125,965				7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		7567		7567		8564		8564		125965

				3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3.5		4		4		4		117		126,962				7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		7567		8564		8564		8564		126962

				3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		3		3		3		3		3.5		4		4		4		118		127,999				7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		6551		6551		6551		6551		7567		8564		8564		8564		127999

				3.5		3.5		3.5		3.5		3		3		3		3		3		3		3		3		3		3		3.5		4		4		4		119		129,035				7567		7567		7567		7567		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		7567		8564		8564		8564		129035

				3.5		4		3.5		3.5		3		3		3		3		3		3		3		3		3		3		3.5		4		4		4		120		130,033				7567		8564		7567		7567		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		7567		8564		8564		8564		130033

				3.5		4		4		3.5		3		3		3		3		3		3		3		3		3		3		3.5		4		4		4		121		131,030				7567		8564		8564		7567		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		7567		8564		8564		8564		131030

				4		4		4		3.5		3		3		3		3		3		3		3		3		3		3		3.5		4		4		4		122		132,027				8564		8564		8564		7567		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		7567		8564		8564		8564		132027

				4		4		4		4		3		3		3		3		3		3		3		3		3		3		3.5		4		4		4		123		133,024				8564		8564		8564		8564		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		7567		8564		8564		8564		133024

				4		4		4		4		3		3		3		3		3		3		3		3		3		3		4		4		4		4		124		134,021				8564		8564		8564		8564		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		8564		8564		8564		8564		134021

				4		4		4		4		3		3.5		3		3		3		3		3		3		3		3		4		4		4		4		125		135,038				8564		8564		8564		8564		6551		7567		6551		6551		6551		6551		6551		6551		6551		6551		8564		8564		8564		8564		135038

				4		4		4		4		3.5		3.5		3		3		3		3		3		3		3		3		4		4		4		4		126		136,054				8564		8564		8564		8564		7567		7567		6551		6551		6551		6551		6551		6551		6551		6551		8564		8564		8564		8564		136054

				4		4		4		4		3.5		3.5		3		3		3		3		3		3		3.5		3		4		4		4		4		127		137,071				8564		8564		8564		8564		7567		7567		6551		6551		6551		6551		6551		6551		7567		6551		8564		8564		8564		8564		137071

				4		4		4		4		3.5		3.5		3		3		3		3		3		3		3.5		3.5		4		4		4		4		128		138,087				8564		8564		8564		8564		7567		7567		6551		6551		6551		6551		6551		6551		7567		7567		8564		8564		8564		8564		138087

				4		4		4		4		3.5		3.5		3		3		3		3		3		3		3.5		3.5		4		4		4.5		4		129		139,066				8564		8564		8564		8564		7567		7567		6551		6551		6551		6551		6551		6551		7567		7567		8564		8564		9543		8564		139066

				4		4		4		4		3.5		3.5		3.5		3		3		3		3		3		3.5		3.5		4		4		4.5		4		130		140,082				8564		8564		8564		8564		7567		7567		7567		6551		6551		6551		6551		6551		7567		7567		8564		8564		9543		8564		140082

				4		4		4		4		3.5		3.5		3.5		3		3		3		3		3.5		3.5		3.5		4		4		4.5		4		131		141,099				8564		8564		8564		8564		7567		7567		7567		6551		6551		6551		6551		7567		7567		7567		8564		8564		9543		8564		141099

				4		4		4		4		3.5		3.5		3.5		3		3		3		3		3.5		3.5		3.5		4		4.5		4.5		4		132		142,077				8564		8564		8564		8564		7567		7567		7567		6551		6551		6551		6551		7567		7567		7567		8564		9543		9543		8564		142077

				4		4.5		4		4		3.5		3.5		3.5		3		3		3		3		3.5		3.5		3.5		4		4.5		4.5		4		133		143,056				8564		9543		8564		8564		7567		7567		7567		6551		6551		6551		6551		7567		7567		7567		8564		9543		9543		8564		143056

				4		4.5		4.5		4		3.5		3.5		3.5		3		3		3		3		3.5		3.5		3.5		4		4.5		4.5		4		134		144,034				8564		9543		9543		8564		7567		7567		7567		6551		6551		6551		6551		7567		7567		7567		8564		9543		9543		8564		144034

				4		4.5		4.5		4		3.5		3.5		3.5		3		3		3.5		3		3.5		3.5		3.5		4		4.5		4.5		4		135		145,051				8564		9543		9543		8564		7567		7567		7567		6551		6551		7567		6551		7567		7567		7567		8564		9543		9543		8564		145051

				4		4.5		4.5		4		3.5		3.5		3.5		3.5		3		3.5		3		3.5		3.5		3.5		4		4.5		4.5		4		136		146,067				8564		9543		9543		8564		7567		7567		7567		7567		6551		7567		6551		7567		7567		7567		8564		9543		9543		8564		146067

				4		4.5		4.5		4		3.5		3.5		3.5		3.5		3		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		137		147,084				8564		9543		9543		8564		7567		7567		7567		7567		6551		7567		7567		7567		7567		7567		8564		9543		9543		8564		147084

				4		4.5		4.5		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		138		148,101				8564		9543		9543		8564		7567		7567		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		148101

				4		4.5		4.5		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		138		148,101				8564		9543		9543		8564		7567		7567		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		148101

				4		4.5		4.5		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		138		148,101				8564		9543		9543		8564		7567		7567		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		148101

				4		4.5		4.5		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		138		148,101				8564		9543		9543		8564		7567		7567		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		148101

				4		4.5		4.5		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		140		150,095				8564		9543		9543		8564		8564		8564		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		150095

				4		4.5		4.5		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		140		150,095				8564		9543		9543		8564		8564		8564		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		150095

				4		4.5		4.5		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4		4.5		4.5		4		141		151,092				8564		9543		9543		8564		8564		8564		7567		7567		7567		7567		7567		7567		7567		8564		8564		9543		9543		8564		151092

				4		4.5		4.5		4		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		4		4		4.5		4.5		4		142		152,089				8564		9543		9543		8564		8564		8564		8564		7567		7567		7567		7567		7567		7567		8564		8564		9543		9543		8564		152089

				4		4.5		4.5		4		4		4		4		3.5		3.5		3.5		3.5		3.5		4		4		4		4.5		4.5		4		143		153,086				8564		9543		9543		8564		8564		8564		8564		7567		7567		7567		7567		7567		8564		8564		8564		9543		9543		8564		153086

				4		4.5		4.5		4		4		4		4		3.5		3.5		3.5		3.5		4		4		4		4		4.5		4.5		4		144		154,083				8564		9543		9543		8564		8564		8564		8564		7567		7567		7567		7567		8564		8564		8564		8564		9543		9543		8564		154083

				4		4.5		4.5		4		4		4		4		4		3.5		3.5		3.5		4		4		4		4		4.5		4.5		4		145		155,080				8564		9543		9543		8564		8564		8564		8564		8564		7567		7567		7567		8564		8564		8564		8564		9543		9543		8564		155080

				4		4.5		4.5		4		4		4		4		4		3.5		3.5		4		4		4		4		4		4.5		4.5		4		146		156,078				8564		9543		9543		8564		8564		8564		8564		8564		7567		7567		8564		8564		8564		8564		8564		9543		9543		8564		156078

				4		4.5		4.5		4		4		4		4		4		4		3.5		4		4		4		4		4		4.5		4.5		4		147		157,075				8564		9543		9543		8564		8564		8564		8564		8564		8564		7567		8564		8564		8564		8564		8564		9543		9543		8564		157075
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				4		6		5.5		5.5		6		6		5.5		6		5.5		6		5.5		6		6		5.5		5.5		5.5		5.5		4		199		206,780				8564		12375		11447		11447		12375		12375		11447		12375		11447		12375		11447		12375		12375		11447		11447		11447		11447		8564		206780

				4		6		5.5		5.5		6		6		5.5		6		5.5		6		5.5		6		6		5.5		5.5		5.5		6		4		200		207,707				8564		12375		11447		11447		12375		12375		11447		12375		11447		12375		11447		12375		12375		11447		11447		11447		12375		8564		207707

				4		6		5.5		5.5		6		6		5.5		6		5.5		6		5.5		6		6		5.5		5.5		6		6		4		201		208,635				8564		12375		11447		11447		12375		12375		11447		12375		11447		12375		11447		12375		12375		11447		11447		12375		12375		8564		208635

				4		6		6		5.5		6		6		5.5		6		5.5		6		5.5		6		6		5.5		5.5		6		6		4		202		209,562				8564		12375		12375		11447		12375		12375		11447		12375		11447		12375		11447		12375		12375		11447		11447		12375		12375		8564		209562

				4		6		6		5.5		6		6		5.5		6		5.5		6		5.5		6		6		6		5.5		6		6		4		203		210,490				8564		12375		12375		11447		12375		12375		11447		12375		11447		12375		11447		12375		12375		12375		11447		12375		12375		8564		210490

				4		6		6		5.5		6		6		5.5		6		5.5		6		5.5		6		6		6		5.5		6		6		4.5		204		211,469				8564		12375		12375		11447		12375		12375		11447		12375		11447		12375		11447		12375		12375		12375		11447		12375		12375		9543		211469

				4.5		6		6		5.5		6		6		5.5		6		5.5		6		5.5		6		6		6		5.5		6		6		4.5		205		212,447				9543		12375		12375		11447		12375		12375		11447		12375		11447		12375		11447		12375		12375		12375		11447		12375		12375		9543		212447

				4.5		6		6		6		6		6		5.5		6		5.5		6		5.5		6		6		6		5.5		6		6		4.5		206		213,375				9543		12375		12375		12375		12375		12375		11447		12375		11447		12375		11447		12375		12375		12375		11447		12375		12375		9543		213375

				4.5		6		6		6		6		6		5.5		6		5.5		6		5.5		6		6		6		6		6		6		4.5		207		214,302				9543		12375		12375		12375		12375		12375		11447		12375		11447		12375		11447		12375		12375		12375		12375		12375		12375		9543		214302

				4.5		6		6		6		6		6		5.5		6		6		6		5.5		6		6		6		6		6		6		4.5		208		215,230				9543		12375		12375		12375		12375		12375		11447		12375		12375		12375		11447		12375		12375		12375		12375		12375		12375		9543		215230

				4.5		6		6		6		6		6		6		6		6		6		5.5		6		6		6		6		6		6		4.5		209		216,157				9543		12375		12375		12375		12375		12375		12375		12375		12375		12375		11447		12375		12375		12375		12375		12375		12375		9543		216157

				4.5		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		6		4.5		210		217,085				9543		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		9543		217085

				4.5		6		6		6		6.5		6		6		6		6		6		6		6		6		6		6		6		6		4.5		211		217,997				9543		12375		12375		12375		13287		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		12375		9543		217997

				4.5		6		6		6		6.5		6		6		6		6		6		6		6		6.5		6		6		6		6		4.5		212		218,909				9543		12375		12375		12375		13287		12375		12375		12375		12375		12375		12375		12375		13287		12375		12375		12375		12375		9543		218909

				4.5		6		6		6		6.5		6		6		6		6		6		6		6.5		6.5		6		6		6		6		4.5		213		219,821				9543		12375		12375		12375		13287		12375		12375		12375		12375		12375		12375		13287		13287		12375		12375		12375		12375		9543		219821

				4.5		6		6		6		6.5		6.5		6		6		6		6		6		6.5		6.5		6		6		6		6		4.5		214		220,734				9543		12375		12375		12375		13287		13287		12375		12375		12375		12375		12375		13287		13287		12375		12375		12375		12375		9543		220734

				4.5		6		6		6		6.5		6.5		6		6.5		6		6		6		6.5		6.5		6		6		6		6		4.5		215		221,646				9543		12375		12375		12375		13287		13287		12375		13287		12375		12375		12375		13287		13287		12375		12375		12375		12375		9543		221646

				4.5		6		6		6		6.5		6.5		6		6.5		6		6		6		6.5		6.5		6		6		6		6.5		4.5		216		222,558				9543		12375		12375		12375		13287		13287		12375		13287		12375		12375		12375		13287		13287		12375		12375		12375		13287		9543		222558

				4.5		6.5		6		6		6.5		6.5		6		6.5		6		6		6		6.5		6.5		6		6		6		6.5		4.5		217		223,470				9543		13287		12375		12375		13287		13287		12375		13287		12375		12375		12375		13287		13287		12375		12375		12375		13287		9543		223470

				4.5		6.5		6		6		6.5		6.5		6		6.5		6		6		6		6.5		6.5		6		6		6.5		6.5		4.5		218		224,382				9543		13287		12375		12375		13287		13287		12375		13287		12375		12375		12375		13287		13287		12375		12375		13287		13287		9543		224382

				4.5		6.5		6.5		6		6.5		6.5		6		6.5		6		6		6		6.5		6.5		6		6		6.5		6.5		4.5		219		225,294				9543		13287		13287		12375		13287		13287		12375		13287		12375		12375		12375		13287		13287		12375		12375		13287		13287		9543		225294

				4.5		6.5		6.5		6		6.5		6.5		6		6.5		6		6.5		6		6.5		6.5		6		6		6.5		6.5		4.5		220		226,206				9543		13287		13287		12375		13287		13287		12375		13287		12375		13287		12375		13287		13287		12375		12375		13287		13287		9543		226206

				4.5		6.5		6.5		6		6.5		6.5		6		6.5		6		6.5		6		6.5		6.5		6		6.5		6.5		6.5		4.5		221		227,119				9543		13287		13287		12375		13287		13287		12375		13287		12375		13287		12375		13287		13287		12375		13287		13287		13287		9543		227119

				4.5		6.5		6.5		6.5		6.5		6.5		6		6.5		6		6.5		6		6.5		6.5		6		6.5		6.5		6.5		4.5		222		228,031				9543		13287		13287		13287		13287		13287		12375		13287		12375		13287		12375		13287		13287		12375		13287		13287		13287		9543		228031

				4.5		6.5		6.5		6.5		6.5		6.5		6		6.5		6		6.5		6		6.5		6.5		6.5		6.5		6.5		6.5		4.5		223		228,943				9543		13287		13287		13287		13287		13287		12375		13287		12375		13287		12375		13287		13287		13287		13287		13287		13287		9543		228943

				4.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6		6.5		6		6.5		6.5		6.5		6.5		6.5		6.5		4.5		224		229,855				9543		13287		13287		13287		13287		13287		13287		13287		12375		13287		12375		13287		13287		13287		13287		13287		13287		9543		229855

				4.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		4.5		225		230,767				9543		13287		13287		13287		13287		13287		13287		13287		12375		13287		13287		13287		13287		13287		13287		13287		13287		9543		230767

				4.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		4.5		226		231,679				9543		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		9543		231679

				4.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		5		227		232,640				9543		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		10504		232640

				5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		5		228		233,601				10504		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		10504		233601

				5		6.5		6.5		6.5		7		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		6.5		5		229		234,498				10504		13287		13287		13287		14185		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		13287		10504		234498

				5		6.5		6.5		6.5		7		6.5		6.5		6.5		6.5		6.5		6.5		6.5		7		6.5		6.5		6.5		6.5		5		230		235,396				10504		13287		13287		13287		14185		13287		13287		13287		13287		13287		13287		13287		14185		13287		13287		13287		13287		10504		235396

				5		6.5		6.5		6.5		7		6.5		6.5		6.5		6.5		6.5		6.5		7		7		6.5		6.5		6.5		6.5		5		231		236,294				10504		13287		13287		13287		14185		13287		13287		13287		13287		13287		13287		14185		14185		13287		13287		13287		13287		10504		236294

				5		6.5		6.5		6.5		7		7		6.5		6.5		6.5		6.5		6.5		7		7		6.5		6.5		6.5		6.5		5		232		237,191				10504		13287		13287		13287		14185		14185		13287		13287		13287		13287		13287		14185		14185		13287		13287		13287		13287		10504		237191

				5		6.5		6.5		6.5		7		7		6.5		7		6.5		6.5		6.5		7		7		6.5		6.5		6.5		6.5		5		233		238,089				10504		13287		13287		13287		14185		14185		13287		14185		13287		13287		13287		14185		14185		13287		13287		13287		13287		10504		238089

				5		6.5		6.5		6.5		7		7		6.5		7		6.5		6.5		6.5		7		7		6.5		6.5		6.5		7		5		234		238,986				10504		13287		13287		13287		14185		14185		13287		14185		13287		13287		13287		14185		14185		13287		13287		13287		14185		10504		238986

				5		7		6.5		6.5		7		7		6.5		7		6.5		6.5		6.5		7		7		6.5		6.5		6.5		7		5		235		239,884				10504		14185		13287		13287		14185		14185		13287		14185		13287		13287		13287		14185		14185		13287		13287		13287		14185		10504		239884

				5		7		6.5		6.5		7		7		6.5		7		6.5		6.5		6.5		7		7		6.5		6.5		7		7		5		236		240,781				10504		14185		13287		13287		14185		14185		13287		14185		13287		13287		13287		14185		14185		13287		13287		14185		14185		10504		240781

				5		7		7		6.5		7		7		6.5		7		6.5		6.5		6.5		7		7		6.5		6.5		7		7		5		237		241,679				10504		14185		14185		13287		14185		14185		13287		14185		13287		13287		13287		14185		14185		13287		13287		14185		14185		10504		241679

				5		7		7		6.5		7		7		6.5		7		6.5		7		6.5		7		7		6.5		6.5		7		7		5		238		242,576				10504		14185		14185		13287		14185		14185		13287		14185		13287		14185		13287		14185		14185		13287		13287		14185		14185		10504		242576

				5		7		7		6.5		7		7		6.5		7		6.5		7		6.5		7		7		6.5		7		7		7		5		239		243,474				10504		14185		14185		13287		14185		14185		13287		14185		13287		14185		13287		14185		14185		13287		14185		14185		14185		10504		243474

				5		7		7		7		7		7		6.5		7		6.5		7		6.5		7		7		6.5		7		7		7		5		240		244,371				10504		14185		14185		14185		14185		14185		13287		14185		13287		14185		13287		14185		14185		13287		14185		14185		14185		10504		244371

				5		7		7		7		7		7		6.5		7		6.5		7		6.5		7		7		7		7		7		7		5		241		245,269				10504		14185		14185		14185		14185		14185		13287		14185		13287		14185		13287		14185		14185		14185		14185		14185		14185		10504		245269

				5		7		7		7		7		7		7		7		6.5		7		6.5		7		7		7		7		7		7		5		242		246,166				10504		14185		14185		14185		14185		14185		14185		14185		13287		14185		13287		14185		14185		14185		14185		14185		14185		10504		246166

				5		7		7		7		7		7		7		7		6.5		7		7		7		7		7		7		7		7		5		243		247,064				10504		14185		14185		14185		14185		14185		14185		14185		13287		14185		14185		14185		14185		14185		14185		14185		14185		10504		247064

				5		7		7		7		7		7		7		7		7		7		7		7		7		7		7		7		7		5		244		247,962				10504		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		10504		247962

				5		7		7		7		7.5		7		7		7		7		7		7		7		7		7		7		7		7		5		245		248,845				10504		14185		14185		14185		15068		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		14185		10504		248845

				5		7		7		7		7.5		7		7		7		7		7		7		7		7.5		7		7		7		7		5		246		249,729				10504		14185		14185		14185		15068		14185		14185		14185		14185		14185		14185		14185		15068		14185		14185		14185		14185		10504		249729

				5		7		7		7		7.5		7		7		7		7		7		7		7.5		7.5		7		7		7		7		5		247		250,613				10504		14185		14185		14185		15068		14185		14185		14185		14185		14185		14185		15068		15068		14185		14185		14185		14185		10504		250613

				5		7		7		7		7.5		7.5		7		7		7		7		7		7.5		7.5		7		7		7		7		5		248		251,496				10504		14185		14185		14185		15068		15068		14185		14185		14185		14185		14185		15068		15068		14185		14185		14185		14185		10504		251496

				5		7		7		7		7.5		7.5		7		7.5		7		7		7		7.5		7.5		7		7		7		7		5		249		252,380				10504		14185		14185		14185		15068		15068		14185		15068		14185		14185		14185		15068		15068		14185		14185		14185		14185		10504		252380
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				Revised Spill Pattern below - No change for spill levels of 292 Kcfs
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				5.0		8.0		8.5		11		13		16		19		22		25		25		22		19		16		13		11		8.5		8.0		5.0		510		464,343				10504		15939		16798		20934		24105		28748		33410		38261		43473		43473		38261		33410		28748		24105		20934		16798		15939		10504		464343						4.4140895979

				5.0		8.0		8.5		11		14		16		19		22		25		25		22		19		16		13		11		8.5		8.0		5.0		512		465,900				10504		15939		16798		20934		25661		28748		33410		38261		43473		43473		38261		33410		28748		24105		20934		16798		15939		10504		465900						4.4140895979

				5.0		8.0		8.5		11		14		16		19		22		25		25		22		19		16		14		11		8.5		8.0		5.0		514		467,456				10504		15939		16798		20934		25661		28748		33410		38261		43473		43473		38261		33410		28748		25661		20934		16798		15939		10504		467456						4.4140895979

				5.0		8.0		8.5		11		14		17		19		22		25		25		22		19		16		14		11		8.5		8.0		5.0		516		468,999				10504		15939		16798		20934		25661		30292		33410		38261		43473		43473		38261		33410		28748		25661		20934		16798		15939		10504		468999						4.4140895979

				5.0		8.0		8.5		11		14		17		19		22		25		25		22		19		17		14		11		8.5		8.0		5.0		518		470,543				10504		15939		16798		20934		25661		30292		33410		38261		43473		43473		38261		33410		30292		25661		20934		16798		15939		10504		470543						4.4140895979

				5.0		8.0		8.5		11		14		17		20		22		25		25		22		19		17		14		11		8.5		8.0		5.0		520		472,130				10504		15939		16798		20934		25661		30292		34997		38261		43473		43473		38261		33410		30292		25661		20934		16798		15939		10504		472130						4.4140895979

				5.0		8.0		8.5		11		14		17		20		22		25		25		22		20		17		14		11		8.5		8.0		5.0		522		473,718				10504		15939		16798		20934		25661		30292		34997		38261		43473		43473		38261		34997		30292		25661		20934		16798		15939		10504		473718						4.6481754688

				5.0		8.0		8.5		11		14		17		20		23		25		25		22		20		17		14		11		8.5		8.0		5.0		524		475,406				10504		15939		16798		20934		25661		30292		34997		39950		43473		43473		38261		34997		30292		25661		20934		16798		15939		10504		475406						4.6481754688

				5.0		8.0		8.5		11		14		17		20		23		25		25		23		20		17		14		11		8.5		8.0		5.0		526		477,095				10504		15939		16798		20934		25661		30292		34997		39950		43473		43473		39950		34997		30292		25661		20934		16798		15939		10504		477095						4.6481754688

				5.0		8.0		8.5		11		14		17		20		23		26		25		23		20		17		14		11		8.5		8.0		5.0		528		478,943				10504		15939		16798		20934		25661		30292		34997		39950		45321		43473		39950		34997		30292		25661		20934		16798		15939		10504		478943						4.6481754688

				5.0		8.0		8.5		11		14		17		20		23		26		26		23		20		17		14		11		8.5		8.0		5.0		530		480,790				10504		15939		16798		20934		25661		30292		34997		39950		45321		45321		39950		34997		30292		25661		20934		16798		15939		10504		480790						4.6481754688

				5.0		8.0		10		11		14		17		20		23		26		26		23		20		17		14		11		8.5		8.0		5.0		533		483,300				10504		15939		19308		20934		25661		30292		34997		39950		45321		45321		39950		34997		30292		25661		20934		16798		15939		10504		483300						4.6481754688

				5.0		8.0		10		11		14		17		20		23		26		26		23		20		17		14		11		10		8.0		5.0		536		485,810				10504		15939		19308		20934		25661		30292		34997		39950		45321		45321		39950		34997		30292		25661		20934		19308		15939		10504		485810						4.6481754688

				5.0		8.0		10		12		14		17		20		23		26		26		23		20		17		14		11		10		8.0		5.0		538		487,407				10504		15939		19308		22531		25661		30292		34997		39950		45321		45321		39950		34997		30292		25661		20934		19308		15939		10504		487407						4.6481754688

				5.0		8.0		10		12		14		17		20		23		26		26		23		20		17		14		12		10		8.0		5.0		540		489,004				10504		15939		19308		22531		25661		30292		34997		39950		45321		45321		39950		34997		30292		25661		22531		19308		15939		10504		489004						4.6481754688

				5.0		8.0		10		12		15		17		20		23		26		26		23		20		17		14		12		10		8.0		5.0		542		490,550				10504		15939		19308		22531		27207		30292		34997		39950		45321		45321		39950		34997		30292		25661		22531		19308		15939		10504		490550						4.6481754688

				5.0		8.0		10		12		15		17		20		23		26		26		23		20		17		15		12		10		8.0		5.0		544		492,096				10504		15939		19308		22531		27207		30292		34997		39950		45321		45321		39950		34997		30292		27207		22531		19308		15939		10504		492096						4.6481754688

				5.0		8.0		10		12		15		18		20		23		26		26		23		20		17		15		12		10		8.0		5.0		546		493,647				10504		15939		19308		22531		27207		31843		34997		39950		45321		45321		39950		34997		30292		27207		22531		19308		15939		10504		493647						4.6481754688

				5.0		8.0		10		12		15		18		20		23		26		26		23		20		18		15		12		10		8.0		5.0		548		495,199				10504		15939		19308		22531		27207		31843		34997		39950		45321		45321		39950		34997		31843		27207		22531		19308		15939		10504		495199						4.6481754688

				5.0		8.0		10		12		15		18		21		23		26		26		23		20		18		15		12		10		8.0		5.0		550		496,814				10504		15939		19308		22531		27207		31843		36612		39950		45321		45321		39950		34997		31843		27207		22531		19308		15939		10504		496814						4.6481754688

				5.0		8.0		10		12		15		18		21		23		26		26		23		21		18		15		12		10		8.0		5.0		552		498,429				10504		15939		19308		22531		27207		31843		36612		39950		45321		45321		39950		36612		31843		27207		22531		19308		15939		10504		498429						4.8875426624

				5.0		8.0		10		12		15		18		21		24		26		26		23		21		18		15		12		10		8.0		5.0		554		500,164				10504		15939		19308		22531		27207		31843		36612		41685		45321		45321		39950		36612		31843		27207		22531		19308		15939		10504		500164						4.8875426624

				5.0		8.0		10		12		15		18		21		24		26		26		24		21		18		15		12		10		8.0		5.0		556		501,899				10504		15939		19308		22531		27207		31843		36612		41685		45321		45321		41685		36612		31843		27207		22531		19308		15939		10504		501899						4.8875426624

				5.0		8.0		11		12		15		18		21		24		26		26		24		21		18		15		12		10		8.0		5.0		558		503,526				10504		15939		20934		22531		27207		31843		36612		41685		45321		45321		41685		36612		31843		27207		22531		19308		15939		10504		503526						4.8875426624

				5.0		8.0		11		12		15		18		21		24		26		26		24		21		18		15		12		11		8.0		5.0		560		505,153				10504		15939		20934		22531		27207		31843		36612		41685		45321		45321		41685		36612		31843		27207		22531		20934		15939		10504		505153						4.8875426624

				5.0		8.0		11		13		15		18		21		24		26		26		24		21		18		15		12		11		8.0		5.0		562		506,727				10504		15939		20934		24105		27207		31843		36612		41685		45321		45321		41685		36612		31843		27207		22531		20934		15939		10504		506727						4.8875426624

				5.0		8.0		11		13		15		18		21		24		26		26		24		21		18		15		13		11		8.0		5.0		564		508,300				10504		15939		20934		24105		27207		31843		36612		41685		45321		45321		41685		36612		31843		27207		24105		20934		15939		10504		508300						4.8875426624

				5.0		8.0		11		13		16		18		21		24		26		26		24		21		18		15		13		11		8.0		5.0		566		509,841				10504		15939		20934		24105		28748		31843		36612		41685		45321		45321		41685		36612		31843		27207		24105		20934		15939		10504		509841						4.8875426624

				5.0		8.0		11		13		16		18		21		24		26		26		24		21		18		16		13		11		8.0		5.0		568		511,383				10504		15939		20934		24105		28748		31843		36612		41685		45321		45321		41685		36612		31843		28748		24105		20934		15939		10504		511383						4.8875426624

				5.0		8.0		11		13		16		19		21		24		26		26		24		21		18		16		13		11		8.0		5.0		570		512,949				10504		15939		20934		24105		28748		33410		36612		41685		45321		45321		41685		36612		31843		28748		24105		20934		15939		10504		512949						4.8875426624

				5.0		8.0		11		13		16		19		21		24		26		26		24		21		19		16		13		11		8.0		5.0		572		514,516				10504		15939		20934		24105		28748		33410		36612		41685		45321		45321		41685		36612		33410		28748		24105		20934		15939		10504		514516						4.8875426624

				5.0		8.0		11		13		16		19		22		24		26		26		24		21		19		16		13		11		8.0		5.0		574		516,164				10504		15939		20934		24105		28748		33410		38261		41685		45321		45321		41685		36612		33410		28748		24105		20934		15939		10504		516164						4.8875426624

				5.0		8.0		11		13		16		19		22		24		26		26		24		22		19		16		13		11		8.0		5.0		576		517,813				10504		15939		20934		24105		28748		33410		38261		41685		45321		45321		41685		38261		33410		28748		24105		20934		15939		10504		517813						5.1331545654

				5.0		8.0		11		13		16		19		22		25		26		26		24		22		19		16		13		11		8.0		5.0		578		519,601				10504		15939		20934		24105		28748		33410		38261		43473		45321		45321		41685		38261		33410		28748		24105		20934		15939		10504		519601						5.1331545654

				5.0		8.0		11		13		16		19		22		25		26		26		25		22		19		16		13		11		8.0		5.0		580		521,389				10504		15939		20934		24105		28748		33410		38261		43473		45321		45321		43473		38261		33410		28748		24105		20934		15939		10504		521389						5.1331545654

				5.0		8.0		11		13		16		20		22		25		26		26		25		22		19		16		13		11		8.0		5.0		582		522,977				10504		15939		20934		24105		28748		34997		38261		43473		45321		45321		43473		38261		33410		28748		24105		20934		15939		10504		522977						5.1331545654

				5.0		8.0		11		13		16		20		22		25		26		26		25		22		20		16		13		11		8.0		5.0		584		524,564				10504		15939		20934		24105		28748		34997		38261		43473		45321		45321		43473		38261		34997		28748		24105		20934		15939		10504		524564						5.1331545654

				5.0		8.0		11		13		16		20		23		25		26		26		25		22		20		16		13		11		8.0		5.0		586		526,253				10504		15939		20934		24105		28748		34997		39950		43473		45321		45321		43473		38261		34997		28748		24105		20934		15939		10504		526253						5.1331545654

				5.0		8.0		11		13		16		20		23		25		26		26		25		23		20		16		13		11		8.0		5.0		588		527,942				10504		15939		20934		24105		28748		34997		39950		43473		45321		45321		43473		39950		34997		28748		24105		20934		15939		10504		527942						5.3859932967

				5.0		8.0		11		13		16		20		23		26		26		26		25		23		20		16		13		11		8.0		5.0		590		529,789				10504		15939		20934		24105		28748		34997		39950		45321		45321		45321		43473		39950		34997		28748		24105		20934		15939		10504		529789						5.3859932967

				5.0		8.0		11		13		16		20		23		26		26		26		26		23		20		16		13		11		8.0		5.0		592		531,637				10504		15939		20934		24105		28748		34997		39950		45321		45321		45321		45321		39950		34997		28748		24105		20934		15939		10504		531637						5.3859932967

				6.0		8.0		11		13		16		20		23		26		26		26		26		23		20		16		13		11		8.0		5.0		594		533,508				12375		15939		20934		24105		28748		34997		39950		45321		45321		45321		45321		39950		34997		28748		24105		20934		15939		10504		533508						5.3859932967

				6.0		8.0		11		13		16		20		23		26		26		26		26		23		20		16		13		11		8.0		6.0		596		535,379				12375		15939		20934		24105		28748		34997		39950		45321		45321		45321		45321		39950		34997		28748		24105		20934		15939		12375		535379						5.3859932967

				6.0		9.0		11		13		16		20		23		26		26		26		26		23		20		16		13		11		8.0		6.0		598		537,085				12375		17645		20934		24105		28748		34997		39950		45321		45321		45321		45321		39950		34997		28748		24105		20934		15939		12375		537085						5.3859932967

				6.0		9.0		11		13		16		20		23		26		26		26		26		23		20		16		13		11		9.0		6.0		600		538,790				12375		17645		20934		24105		28748		34997		39950		45321		45321		45321		45321		39950		34997		28748		24105		20934		17645		12375		538790						5.3859932967

				6.0		9.0		12		13		16		20		23		26		26		26		26		23		20		16		13		11		9.0		6.0		602		540,387				12375		17645		22531		24105		28748		34997		39950		45321		45321		45321		45321		39950		34997		28748		24105		20934		17645		12375		540387						5.3859932967

				6.0		9.0		12		13		16		20		23		26		26		26		26		23		20		16		13		12		9.0		6.0		604		541,984				12375		17645		22531		24105		28748		34997		39950		45321		45321		45321		45321		39950		34997		28748		24105		22531		17645		12375		541984						5.3859932967

				6.0		9.0		12		14		16		20		23		26		26		26		26		23		20		16		13		12		9.0		6.0		606		543,541				12375		17645		22531		25661		28748		34997		39950		45321		45321		45321		45321		39950		34997		28748		24105		22531		17645		12375		543541						5.3859932967

				6.0		9.0		12		14		16		20		23		26		26		26		26		23		20		16		14		12		9.0		6.0		608		545,097				12375		17645		22531		25661		28748		34997		39950		45321		45321		45321		45321		39950		34997		28748		25661		22531		17645		12375		545097						5.3859932967

				6.0		9.0		12		14		17		20		23		26		26		26		26		23		20		16		14		12		9.0		6.0		610		546,641				12375		17645		22531		25661		30292		34997		39950		45321		45321		45321		45321		39950		34997		28748		25661		22531		17645		12375		546641						5.3859932967

				6.0		9.0		12		14		17		20		23		26		26		26		26		23		20		17		14		12		9.0		6.0		612		548,184				12375		17645		22531		25661		30292		34997		39950		45321		45321		45321		45321		39950		34997		30292		25661		22531		17645		12375		548184						5.3859932967

				6.0		9.0		12		14		17		21		23		26		26		26		26		23		20		17		14		12		9.0		6.0		614		549,799				12375		17645		22531		25661		30292		36612		39950		45321		45321		45321		45321		39950		34997		30292		25661		22531		17645		12375		549799						5.3859932967

				6.0		9.0		12		14		17		21		23		26		26		26		26		23		21		17		14		12		9.0		6.0		616		551,414				12375		17645		22531		25661		30292		36612		39950		45321		45321		45321		45321		39950		36612		30292		25661		22531		17645		12375		551414						5.3859932967

				6.0		9.0		12		14		17		21		24		26		26		26		26		23		21		17		14		12		9.0		6.0		618		553,149				12375		17645		22531		25661		30292		36612		41685		45321		45321		45321		45321		39950		36612		30292		25661		22531		17645		12375		553149						5.3859932967

				6.0		9.0		12		14		17		21		24		26		26		26		26		24		21		17		14		12		9.0		6.0		620		554,884				12375		17645		22531		25661		30292		36612		41685		45321		45321		45321		45321		41685		36612		30292		25661		22531		17645		12375		554884						5.6470589366

				7.0		9.0		12		14		17		21		24		26		26		26		26		24		21		17		14		12		9.0		6.0		622		556,694				14185		17645		22531		25661		30292		36612		41685		45321		45321		45321		45321		41685		36612		30292		25661		22531		17645		12375		556694						5.6470589366

				7.0		9.0		12		14		17		21		24		26		26		26		26		24		21		17		14		12		9.0		7.0		624		558,504				14185		17645		22531		25661		30292		36612		41685		45321		45321		45321		45321		41685		36612		30292		25661		22531		17645		14185		558504						5.6470589366

				7.0		10.0		12		14		17		21		24		26		26		26		26		24		21		17		14		12		9.0		7.0		626		560,167				14185		19308		22531		25661		30292		36612		41685		45321		45321		45321		45321		41685		36612		30292		25661		22531		17645		14185		560167						5.6470589366

				7.0		10.0		12		14		17		21		24		26		26		26		26		24		21		17		14		12		10.0		7.0		628		561,830				14185		19308		22531		25661		30292		36612		41685		45321		45321		45321		45321		41685		36612		30292		25661		22531		19308		14185		561830						5.6470589366

				7.0		10.0		13		14		17		21		24		26		26		26		26		24		21		17		14		12		10.0		7.0		630		563,403				14185		19308		24105		25661		30292		36612		41685		45321		45321		45321		45321		41685		36612		30292		25661		22531		19308		14185		563403						5.6470589366

				7.0		10.0		13		14		17		21		24		26		26		26		26		24		21		17		14		13		10.0		7.0		632		564,977				14185		19308		24105		25661		30292		36612		41685		45321		45321		45321		45321		41685		36612		30292		25661		24105		19308		14185		564977						5.6470589366

				7.0		10.0		13		15		17		21		24		26		26		26		26		24		21		17		14		13		10.0		7.0		634		566,523				14185		19308		24105		27207		30292		36612		41685		45321		45321		45321		45321		41685		36612		30292		25661		24105		19308		14185		566523						5.6470589366

				7.0		10.0		13		15		17		21		24		26		26		26		26		24		21		17		15		13		10.0		7.0		636		568,068				14185		19308		24105		27207		30292		36612		41685		45321		45321		45321		45321		41685		36612		30292		27207		24105		19308		14185		568068						5.6470589366

				7.0		10.0		13		15		18		21		24		26		26		26		26		24		21		17		15		13		10.0		7.0		638		569,620				14185		19308		24105		27207		31843		36612		41685		45321		45321		45321		45321		41685		36612		30292		27207		24105		19308		14185		569620						5.6470589366

				7.0		10.0		13		15		18		21		24		26		26		26		26		24		21		18		15		13		10.0		7.0		640		571,172				14185		19308		24105		27207		31843		36612		41685		45321		45321		45321		45321		41685		36612		31843		27207		24105		19308		14185		571172						5.6470589366

				8.0		10.0		13		15		18		21		24		26		26		26		26		24		21		18		15		13		10.0		7.0		642		572,926				15939		19308		24105		27207		31843		36612		41685		45321		45321		45321		45321		41685		36612		31843		27207		24105		19308		14185		572926						5.6470589366

				8.0		10.0		13		15		18		21		24		26		26		26		26		24		21		18		15		13		10.0		8.0		644		574,680				15939		19308		24105		27207		31843		36612		41685		45321		45321		45321		45321		41685		36612		31843		27207		24105		19308		15939		574680						5.6470589366

				8.0		11.0		13		15		18		21		24		26		26		26		26		24		21		18		15		13		10.0		8.0		646		576,307				15939		20934		24105		27207		31843		36612		41685		45321		45321		45321		45321		41685		36612		31843		27207		24105		19308		15939		576307						5.6470589366

				8.0		11.0		13		15		18		21		24		26		26		26		26		24		21		18		15		13		11.0		8.0		648		577,934				15939		20934		24105		27207		31843		36612		41685		45321		45321		45321		45321		41685		36612		31843		27207		24105		20934		15939		577934						5.6470589366

				8.0		11.0		14		15		18		21		24		26		26		26		26		24		21		18		15		13		11.0		8.0		650		579,490				15939		20934		25661		27207		31843		36612		41685		45321		45321		45321		45321		41685		36612		31843		27207		24105		20934		15939		579490						5.6470589366

				8.0		11.0		14		15		18		21		24		26		26		26		26		24		21		18		15		14		11.0		8.0		652		581,047				15939		20934		25661		27207		31843		36612		41685		45321		45321		45321		45321		41685		36612		31843		27207		25661		20934		15939		581047						5.6470589366

				8.0		11.0		14		16		18		21		24		26		26		26		26		24		21		18		15		14		11.0		8.0		654		582,588				15939		20934		25661		28748		31843		36612		41685		45321		45321		45321		45321		41685		36612		31843		27207		25661		20934		15939		582588						5.6470589366

				8.0		11.0		14		16		18		21		24		26		26		26		26		24		21		18		16		14		11.0		8.0		656		584,130				15939		20934		25661		28748		31843		36612		41685		45321		45321		45321		45321		41685		36612		31843		28748		25661		20934		15939		584130						5.6470589366

				8.0		11.0		14		16		19		21		24		26		26		26		26		24		21		18		16		14		11.0		8.0		658		585,696				15939		20934		25661		28748		33410		36612		41685		45321		45321		45321		45321		41685		36612		31843		28748		25661		20934		15939		585696						5.6470589366

				8.0		11.0		14		16		19		21		24		26		26		26		26		24		21		19		16		14		11.0		8.0		660		587,262				15939		20934		25661		28748		33410		36612		41685		45321		45321		45321		45321		41685		36612		33410		28748		25661		20934		15939		587262						5.6470589366

				8.0		11.0		14		16		19		22		24		26		26		26		26		24		21		19		16		14		11.0		8.0		662		588,911				15939		20934		25661		28748		33410		38261		41685		45321		45321		45321		45321		41685		36612		33410		28748		25661		20934		15939		588911						5.6470589366

				8.0		11.0		14		16		19		22		24		26		26		26		26		24		22		19		16		14		11.0		8.0		664		590,560				15939		20934		25661		28748		33410		38261		41685		45321		45321		45321		45321		41685		38261		33410		28748		25661		20934		15939		590560						5.6470589366

				8.0		11.0		14		16		19		22		25		26		26		26		26		25		22		19		16		14		11.0		8.0		668		594,136				15939		20934		25661		28748		33410		38261		43473		45321		45321		45321		45321		43473		38261		33410		28748		25661		20934		15939		594136						5.9173689700

				8.0		12.0		14		16		19		22		25		26		26		26		26		25		22		19		16		14		11.0		8.0		670		595,733				15939		22531		25661		28748		33410		38261		43473		45321		45321		45321		45321		43473		38261		33410		28748		25661		20934		15939		595733						5.9173689700

				8.0		12.0		14		16		19		22		25		26		26		26		26		25		22		19		16		14		12.0		8.0		672		597,330				15939		22531		25661		28748		33410		38261		43473		45321		45321		45321		45321		43473		38261		33410		28748		25661		22531		15939		597330						5.9173689700

				8.0		12.0		15		16		19		22		25		26		26		26		26		25		22		19		16		14		12.0		8.0		674		598,876				15939		22531		27207		28748		33410		38261		43473		45321		45321		45321		45321		43473		38261		33410		28748		25661		22531		15939		598876						5.9173689700

				8.0		12.0		15		16		19		22		25		26		26		26		26		25		22		19		16		15		12.0		8.0		676		600,421				15939		22531		27207		28748		33410		38261		43473		45321		45321		45321		45321		43473		38261		33410		28748		27207		22531		15939		600421						5.9173689700

				8.0		12.0		15		17		19		22		25		26		26		26		26		25		22		19		16		15		12.0		8.0		678		601,965				15939		22531		27207		30292		33410		38261		43473		45321		45321		45321		45321		43473		38261		33410		28748		27207		22531		15939		601965						5.9173689700

				8.0		12.0		15		17		19		22		25		26		26		26		26		25		22		19		17		15		12.0		8.0		680		603,508				15939		22531		27207		30292		33410		38261		43473		45321		45321		45321		45321		43473		38261		33410		30292		27207		22531		15939		603508						5.9173689700

				8.0		12.0		15		17		20		22		25		26		26		26		26		25		22		19		17		15		12.0		8.0		682		605,096				15939		22531		27207		30292		34997		38261		43473		45321		45321		45321		45321		43473		38261		33410		30292		27207		22531		15939		605096						5.9173689700

				8.0		12.0		15		17		20		22		25		26		26		26		26		25		22		20		17		15		12.0		8.0		684		606,683				15939		22531		27207		30292		34997		38261		43473		45321		45321		45321		45321		43473		38261		34997		30292		27207		22531		15939		606683						5.9173689700





Test Spill Patterns



																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		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		Discharge

																				vertical gate opening (ft.)																						(cfs)





				3		3		3		2.5		2.5		2.5		2		2		2.5		2		2		2.5		2		2.5		2.5		3		3		3		91		100,183				6551		6551		6551		5514		5514		5514		4456		4456		5514		4456		4456		5514		4456		5514		5514		6551		6551		6551		100183

				3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		4		115		124,948				7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		8564		124948

				4		4.5		4.5		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		140		150,095				8564		9543		9543		8564		8564		8564		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		150095

				4		5		5		5		4.5		4.5		4.5		4		4.5		4		4.5		4.5		4.5		5		5		5		5		4		165		174,583				8564		10504		10504		10504		9543		9543		9543		8564		9543		8564		9543		9543		9543		10504		10504		10504		10504		8564		174583

				4		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		4		192		200,287				8564		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		8564		200287

		 		Modified spill test

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

				4		4.5		4.5		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		140		150,095				8564		9543		9543		8564		8564		8564		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		150095

				4		4		4		4		4		4		3.5		4		4		4		4		3.5		3.5		3.5		4		4		4		4		140		150,169				8564		8564		8564		8564		8564		8564		7567		8564		8564		8564		8564		7567		7567		7567		8564		8564		8564		8564		150169

				4		3		3		3		3.5		4		4		5		5.5		5		5		4.5		4		3.5		3		3		3		4		140		149,761				8564		6551		6551		6551		7567		8564		8564		10504		11447		10504		10504		9543		8564		7567		6551		6551		6551		8564		149761

				4		4		4.5		5		5		4.5		4		3		2		2		2		3		4		4.5		5		5		4.5		4		140		149,478				8564		8564		9543		10504		10504		9543		8564		6551		4456		4456		4456		6551		8564		9543		10504		10504		9543		8564		149478

		Corner Collector

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

				2		2		2		0		2		0		0		2		0		2		0		0		2		2		0		2		2.5		2		45		50,077				4456		4456		4456		0		4456		0		0		4456		0		4456		0		0		4456		4456		0		4456		5514		4456		50077

				2		0		0		0		0		0		0		0		0		0		0		0		2		4		6		4		3		2		46		49,423				4456		0		0		0		0		0		0		0		0		0		0		0		4456		8564		12375		8564		6551		4456		49423

				2		3		4		6		4		2		0		0		0		0		0		0		0		0		0		0		0		2		46		49,423				4456		6551		8564		12375		8564		4456		0		0		0		0		0		0		0		0		0		0		0		4456		49423

				2		0		0		0		0		0		0		4		6		5.5		4		0		0		0		0		0		0		2		47		49,864				4456		0		0		0		0		0		0		8564		12375		11447		8564		0		0		0		0		0		0		4456		49864



				2		0		0		0		0		0		0		0		4		4		0		0		0		0		0		0		0		2		24		26,041				4456		0		0		0		0		0		0		0		8564		8564		0		0		0		0		0		0		0		4456		26041

				2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		4		2		24		26,041				4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8564		8564		4456		26041

				2		4		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		24		26,041				4456		8564		8564		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4456		26041

				2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		2		2		18		19,920				4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6551		4456		4456		19920





				2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		4		2		24		26,041				4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		8564		8564		4456		26041

				2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		2		20		22,014				4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6551		6551		4456		22014

				2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		2		2		18		19,920				4456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6551		4456		4456		19920

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

				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		2		16		17,558				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6551		6551		4456		17558











Dye Times



																						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				velocity				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		Discharge

				Deflector Elevation						7		7		7		14		14		14		14		14		14		14		14		14		14		14		14		7		7		7

																										vertical gate opening (ft.)																						(cfs)





				Test 3						3		3		3		2.5		2.5		2.5		2		2		2.5		2		2		2.5		2		2.5		2.5		3		3		3		91		100,183								6551		6551		6551		5514		5514		5514		4456		4456		5514		4456		4456		5514		4456		5514		5514		6551		6551		6551		100183



				3A		21		250						never		27.6										17.1												23.5		never												3.3

				3B		18		200						never		never										never												15.6		16												1.2

				3C		15		150						12.4		never										never												30		13.7												5.7

				3D		12.8		135						15		19										never												never		17.5												3.5



				Test 4						3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		4		115		124,948								7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		8564		124948



				4A		21		250						never		never										16.5												never		18.9												2.6

				4B		18		200						12.5		20.5		 		 						20.8												12.5		13.5												6.8

				4C		15		150						9.3		never										never												15.4		14.6												5.0

				4D		13		135						18.3		never										never												19.8		17.3												2.8



				Test 5						4		4.5		4.5		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		140		150,095								8564		9543		9543		8564		8564		8564		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		150095



				5A		21		250						15.1		19.2										21.2												10.9		14.8												4.9

				5B		18		200						9.2		12.4										never												14.5		8.9												8.2

				5C		16.5								12		21.7										27.2												16.9		13												6.0

		10C		5D		24		300						22.3		23.4										14.3												18.2		15.8												4.4

		10B				26		350

		10A		5E		29		400						22.5		22.8										16.8												23.6		24.7												1.5



				Test 6						4		5		5		5		4.5		4.5		4.5		4		4.5		4		4.5		4.5		4.5		5		5		5		5		4		165		174,583								8564		10504		10504		10504		9543		9543		9543		8564		9543		8564		9543		9543		9543		10504		10504		10504		10504		8564		174583



				6A		18		200						10		12										28.2												10.2		9.2												6.7

				6B		21		250						15.4		11.6										never												10		11.5												6.5

		9A		6C		24		300						27.7		22										11.4								 		 		17.5		20.7												1.2

		9B		 		26		350						 		 										 												 		 												 

		9C   		6D		29		400						24.1		18.8										11.3												18.2		30												0.8



				Test 7						4		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		4		192		200,287								8564		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		8564		200287



				7A		18		200						9		9.8										23.4				 								9.9		7.8												7.4

				7B		21		250						11.5		15.8										30.3												11.2		12.2												5.4

				7C		24		300						26.1		15.4										10.8												19.7		19.2												2.8

		8C/8D		7D		26		350						25.5		18.3										9.7												21.9		19.9												2.2

		8B		7E		29		400						25.2		15										12.1												30		30												5.1

		8A		7F		30.5								22.2		17		 		 						13.6												19.1		30.8												0.4





ERDC Sept



																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		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		Discharge

																				vertical gate opening (ft.)																						(cfs)





				3		3		3		2.5		2.5		2.5		2		2		2.5		2		2		2.5		2		2.5		2.5		3		3		3		91		100,183				6551		6551		6551		5514		5514		5514		4456		4456		5514		4456		4456		5514		4456		5514		5514		6551		6551		6551		100183

				2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		90		99,251				5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		99251



				3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		4		115		124,948				7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		8564		124948

				3.5		3.5		3.5		3.5		3		3		3		3		3		3		3		3		3		3		3		3.5		3.5		3.5		115		125,028				7567		7567		7567		7567		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		7567		7567		7567		125028



				4		4.5		4.5		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		140		150,095				8564		9543		9543		8564		8564		8564		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		150095

				4		4		4		4		4		4		4		3.5		3.5		3.5		3.5		4		4		4		4		4		4		4		140		150,169				8564		8564		8564		8564		8564		8564		8564		7567		7567		7567		7567		8564		8564		8564		8564		8564		8564		8564		150169



				4		5		5		5		4.5		4.5		4.5		4		4.5		4		4.5		4.5		4.5		5		5		5		5		4		165		174,583				8564		10504		10504		10504		9543		9543		9543		8564		9543		8564		9543		9543		9543		10504		10504		10504		10504		8564		174583

				4		5		5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		4.5		5		5		5		4		165		174,618				8564		10504		10504		9543		9543		9543		9543		9543		9543		9543		9543		9543		9543		9543		10504		10504		10504		8564		174618



				4		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		4		192		200,287				8564		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		8564		200287

				4		5		5		5		4.5		4.5		4.5		4		4.5		4		4.5		4.5		4.5		5		5		5		5		4		165		174,583				8564		10504		10504		10504		9543		9543		9543		8564		9543		8564		9543		9543		9543		10504		10504		10504		10504		8564		174583

				5		5.5		5		5		4.5		4.5		4		4		4		4		4		4		4		4.5		5		5		5.5		5		165		174,495				10504		11447		10504		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		9543		10504		10504		11447		10504		174495

				5		5.5		5.5		5		4.5		4		4		4		4		4		4		4		4		4.5		5		5		5.5		5		165		174,461				10504		11447		11447		10504		9543		8564		8564		8564		8564		8564		8564		8564		8564		9543		10504		10504		11447		10504		174461

				5		5.5		5.5		5		4.5		4		4		4		4		4		4		4		4		4		5		5.5		5.5		5		165		174,426				10504		11447		11447		10504		9543		8564		8564		8564		8564		8564		8564		8564		8564		8564		10504		11447		11447		10504		174426





Test during Sept



																						Bonneville Spillway

																										Discharge Distribution Patterns



																										Spillway Bay Number																				Gate		FB=74.0																																								Total 

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

				Kcfs		ft																				vertical gate opening (ft.)																						(cfs)



		1		200		18				3		3		3		2.5		2.5		2.5		2		2		2.5		2		2		2.5		2		2.5		2.5		3		3		3		91		100,183		FPP		6551		6551		6551		5514		5514		5514		4456		4456		5514		4456		4456		5514		4456		5514		5514		6551		6551		6551		100183

		2		250		21				3		3		3		2.5		2.5		2.5		2		2		2.5		2		2		2.5		2		2.5		2.5		3		3		3		91		100,183		FPP		6551		6551		6551		5514		5514		5514		4456		4456		5514		4456		4456		5514		4456		5514		5514		6551		6551		6551		100183

		3		300		24				3		3		3		2.5		2.5		2.5		2		2		2.5		2		2		2.5		2		2.5		2.5		3		3		3		91		100,183		FPP		6551		6551		6551		5514		5514		5514		4456		4456		5514		4456		4456		5514		4456		5514		5514		6551		6551		6551		100183

		4		250		21				2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		90		99,251				5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		99251

		5		300		24				2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		90		99,251				5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		99251

		During the testing we realize that the flow deflectors in bays 1, 2 and 3 were not set right.  Thus these test are in error north of bay 9.  We know that the 100 kcfs spill level has good juvenile fish survival.  There are some odd hydraulic behavior as tailwater is varied.  In particular we notice a transient on the spillway at a TW of 18 feet and the 14 foot deflectors.  We also looked at a flat pattern.  At a tailwater of 21 feet it looked okay but when the tailwater was increased to 24 feet it created a very large eddy on the south shore with velocities moving upstream.   See images of white board showing dye patterns.











		6		300		24				3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		4		115		124,948		FPP		7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		8564		124948

		7		350		26				3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		4		115		124,948		FPP		7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		8564		124948

		8		350		26				3.5		3.5		3.5		3.5		3		3		3		3		3		3		3		3		3		3		3		3.5		3.5		3.5		115		125,028				7567		7567		7567		7567		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		7567		7567		7567		125028

		All deflectors were verified that they were at the correct elevation.  The FPP pattern looked good.  The flat pattern created a hole along the south shore adjacent to the fish ladder.











		9		300		24				4		4.5		4.5		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		140		150,095		FPP		8564		9543		9543		8564		8564		8564		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		150095

		10		300		24				4		4		4		4		4		4		4		3.5		3.5		3.5		3.5		4		4		4		4		4		4		4		140		150,169				8564		8564		8564		8564		8564		8564		8564		7567		7567		7567		7567		8564		8564		8564		8564		8564		8564		8564		150169



		Slightly off schedule so combining rock and dye runs together.  Rock was placed in the model at 8 AM.  Rocks started to move.  Crew then went to TDA.  Rocks were allowed to move for about 3 hours.  Rocks shifted up to the ramp.  A small number of rocks ended up in the stilling basin and most of them were the pink rocks (approximately 1 foot in diameter prototype).  Dye was looked at for the FPP pattern.  Then shifted to a flat pattern.  At a tailwater of 24 feet an eddy formed on the north shore for the flat pattern (test 10) but not too bad on the south shore.  The tailwater was raised a small amount and the eddy formed on the south shore for the flat pattern (test 10).











		11		300		24				4		5		5		5		4.5		4.5		4.5		4		4.5		4		4.5		4.5		4.5		5		5		5		5		4		165		174,583		FPP		8564		10504		10504		10504		9543		9543		9543		8564		9543		8564		9543		9543		9543		10504		10504		10504		10504		8564		174583

		Rocks were placed in the model and in two hours all had moved to the ramp and some into the stilling basin.  More also moved both north and south once in the stilling basin.  Concerns have been raised about the FPP pattern at a TW of 24 feet.  There is a dead spot at the north ladder entrance.  See Test 13.











		12		300		24				4		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		4		192		200,287		FPP		8564		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		8564		200287



		Rocks were placed in the model and in two hours all had moved to the ramp and some into the stilling basin.  Generally stayed at Bays 9 and 10.  Too much energy to move south or north.  Might explain large hole at bay 9 versus other bays.  Concerns have been raised about the FPP pattern at a TW of 24 feet.  We don't think it is likely gas cap spill will be this large so going to focus what time we have on 175 Kcfs - see Test 13.











		13		400		29				4		5		5		5		4.5		4.5		4.5		4		4.5		4		4.5		4.5		4.5		5		5		5		5		4		165		174,583		FPP		8564		10504		10504		10504		9543		9543		9543		8564		9543		8564		9543		9543		9543		10504		10504		10504		10504		8564		174583

		14		400		29				5		5.5		5		5		4.5		4.5		4		4		4		4		4		4		4		4.5		5		5		5.5		5		165		174,495				10504		11447		10504		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		9543		10504		10504		11447		10504		174495

		15		400		29				5		5.5		5		5		4.5		4.5		4		4		4		4		4		4		4		4		5		5.5		5.5		5		165		174,461				10504		11447		10504		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		8564		10504		11447		11447		10504		174461

		16		300		24				5		5.5		5		5		4.5		4.5		4		4		4		4		4		4		4		4		5		5.5		5.5		5		165		174,461				10504		11447		10504		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		8564		10504		11447		11447		10504		174461

		17		300		24				5		5.5		5		5		4.5		4.5		4		4		4		4		4		4		4		4		5.5		5.5		6		4		165		174,393				10504		11447		10504		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		8564		11447		11447		12375		8564		174393

		18		300		24				4.5		5.5		5.5		5		4.5		4.5		4		4		4		4		4		4		4		4		5.5		5.5		6		4		165		174,376				9543		11447		11447		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		8564		11447		11447		12375		8564		174376



		Trying to see if we can develop a modification to the FPP spill pattern that would be acceptable at a tailwater of 24 feet.  Started at 175 spill and a tailwater of 29 feet but didn't really like the pattern.  Too large of eddies on both shores.  So modified the pattern to Test 14 and it looked really good on the north shore but too large of eddy on the south shore.  Added a bit for more flow in 16 (Test 15).  This looked good at 29.  Then went to 24.  North side still okay but too much plunge at bay 18 tended to carry too much flow from 17 down deep.  Reduced bay 18 and added it to bays 15, 16 and 17 (test 17).  Liked the results at south shore and did a modification of it at north shore (test 18).  This looks pretty good at a TW of 24 feet.













Table 1

		Table 1 - Bonneville Spill Test Week of September 18th, 2017

																				Bonneville Spillway

																								Discharge Distribution Patterns



																								Spillway Bay Number																				Gate		FB=74.0																																								Total 

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

				Kcfs		ft																		vertical gate opening (ft.)																						(cfs)



		1		200		18		3		3		3		2.5		2.5		2.5		2		2		2.5		2		2		2.5		2		2.5		2.5		3		3		3		91		100,183		FPP		6551		6551		6551		5514		5514		5514		4456		4456		5514		4456		4456		5514		4456		5514		5514		6551		6551		6551		100183

		2		250		21		3		3		3		2.5		2.5		2.5		2		2		2.5		2		2		2.5		2		2.5		2.5		3		3		3		91		100,183		FPP		6551		6551		6551		5514		5514		5514		4456		4456		5514		4456		4456		5514		4456		5514		5514		6551		6551		6551		100183

		3		300		24		3		3		3		2.5		2.5		2.5		2		2		2.5		2		2		2.5		2		2.5		2.5		3		3		3		91		100,183		FPP		6551		6551		6551		5514		5514		5514		4456		4456		5514		4456		4456		5514		4456		5514		5514		6551		6551		6551		100183

		4		250		21		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		90		99,251				5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		99251

		5		300		24		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		2.5		90		99,251				5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		5514		99251



		6		300		24		3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		4		115		124,948		FPP		7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		8564		124948

		7		350		26		3.5		3.5		3.5		3.5		3		3		3		3		3		2.5		2.5		3		3		3		3		3.5		4		4		115		124,948		FPP		7567		7567		7567		7567		6551		6551		6551		6551		6551		5514		5514		6551		6551		6551		6551		7567		8564		8564		124948

		8		350		26		3.5		3.5		3.5		3.5		3		3		3		3		3		3		3		3		3		3		3		3.5		3.5		3.5		115		125,028				7567		7567		7567		7567		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		6551		7567		7567		7567		125028



		9		300		24		4		4.5		4.5		4		4		4		3.5		3.5		3.5		3.5		3.5		3.5		3.5		3.5		4		4.5		4.5		4		140		150,095		FPP		8564		9543		9543		8564		8564		8564		7567		7567		7567		7567		7567		7567		7567		7567		8564		9543		9543		8564		150095

		10		300		24		4		4		4		4		4		4		4		3.5		3.5		3.5		3.5		4		4		4		4		4		4		4		140		150,169				8564		8564		8564		8564		8564		8564		8564		7567		7567		7567		7567		8564		8564		8564		8564		8564		8564		8564		150169



		11		300		24		4		5		5		5		4.5		4.5		4.5		4		4.5		4		4.5		4.5		4.5		5		5		5		5		4		165		174,583		FPP		8564		10504		10504		10504		9543		9543		9543		8564		9543		8564		9543		9543		9543		10504		10504		10504		10504		8564		174583



		12		300		24		4		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		5.5		4		192		200,287		FPP		8564		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		11447		8564		200287



		13		400		29		4		5		5		5		4.5		4.5		4.5		4		4.5		4		4.5		4.5		4.5		5		5		5		5		4		165		174,583		FPP		8564		10504		10504		10504		9543		9543		9543		8564		9543		8564		9543		9543		9543		10504		10504		10504		10504		8564		174583

		14		400		29		5		5.5		5		5		4.5		4.5		4		4		4		4		4		4		4		4.5		5		5		5.5		5		165		174,495				10504		11447		10504		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		9543		10504		10504		11447		10504		174495

		15		400		29		5		5.5		5		5		4.5		4.5		4		4		4		4		4		4		4		4		5		5.5		5.5		5		165		174,461				10504		11447		10504		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		8564		10504		11447		11447		10504		174461

		16		300		24		5		5.5		5		5		4.5		4.5		4		4		4		4		4		4		4		4		5		5.5		5.5		5		165		174,461				10504		11447		10504		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		8564		10504		11447		11447		10504		174461

		17		300		24		5		5.5		5		5		4.5		4.5		4		4		4		4		4		4		4		4		5.5		5.5		6		4		165		174,393				10504		11447		10504		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		8564		11447		11447		12375		8564		174393

		18		300		24		4.5		5.5		5.5		5		4.5		4.5		4		4		4		4		4		4		4		4		5.5		5.5		6		4		165		174,376				9543		11447		11447		10504		9543		9543		8564		8564		8564		8564		8564		8564		8564		8564		11447		11447		12375		8564		174376
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		Q, cfs		TW, ft

		0		0

		48		5

		100		10

		150		15

		200		18

		250		21

		300		24

		350		26

		400		29

		450		31

		500		33

		550		35

		600		36.5

		141		14.1

		166		15.96

		191		17.46

		216		18.96

		241		20.46

		266		21.96





Flow Distribution

		Q		TW		Misc		B2CC		B2		B1		Spillway

		Kcfs		ft		Kcfs		Kcfs		Kcfs		Kcfs		Kcfs

		141		14.1		7		4		30				100				Min Total Rive and Min TW given Spill

		251		21		7		4		140				100				Max Flow through B2

		351		26		7		4		140		100		100				Max Flow through B1

				 

		166		16		7		4		30				125				Min Total Rive and Min TW given Spill

		276		22.5		7		4		140				125				Max Flow through B2

		376		27.5		7		4		140		100		125				Max Flow through B1

				 

		191		17.5		7		4		30				150				Min Total Rive and Min TW given Spill

		301		24		7		4		140				150				Max Flow through B2

		401		29		7		4		140		100		150				Max Flow through B1

				 

		216		19		7		4		30				175				Min Total Rive and Min TW given Spill

		326		25		7		4		140				175				Max Flow through B2

		426		30		7		4		140		100		175				Max Flow through B1

		241		20.5		7		4		30				200				Min Total Rive and Min TW given Spill

		351		26		7		4		140				200				Max Flow through B2

		451		31		7		4		140		100		200				Max Flow through B1
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Discharge Distribution Patterns

Spillway Bay Number Gate FB=74.0

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

Kcfs ft vertical gate opening (ft.) (cfs)

1 200 18 3 3 3 2.5 2.5 2.5 2 2 2.5 2 2 2.5 2 2.5 2.5 3 3 3 91 100,183 FPP

2 250 21 3 3 3 2.5 2.5 2.5 2 2 2.5 2 2 2.5 2 2.5 2.5 3 3 3 91 100,183 FPP

3 300 24 3 3 3 2.5 2.5 2.5 2 2 2.5 2 2 2.5 2 2.5 2.5 3 3 3 91 100,183 FPP

4 250 21 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 90 99,251

5 300 24 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 90 99,251

6 300 24 3.5 3.5 3.5 3.5 3 3 3 3 3 2.5 2.5 3 3 3 3 3.5 4 4 115 124,948 FPP

7 350 26 3.5 3.5 3.5 3.5 3 3 3 3 3 2.5 2.5 3 3 3 3 3.5 4 4 115 124,948 FPP

8 350 26 3.5 3.5 3.5 3.5 3 3 3 3 3 3 3 3 3 3 3 3.5 3.5 3.5 115 125,028

9 300 24 4 4.5 4.5 4 4 4 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 4 4.5 4.5 4 140 150,095 FPP

10 300 24 4 4 4 4 4 4 4 3.5 3.5 3.5 3.5 4 4 4 4 4 4 4 140 150,169

11 300 24 4 5 5 5 4.5 4.5 4.5 4 4.5 4 4.5 4.5 4.5 5 5 5 5 4 165 174,583 FPP

12 300 24 4 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 4 192 200,287 FPP

13 400 29 4 5 5 5 4.5 4.5 4.5 4 4.5 4 4.5 4.5 4.5 5 5 5 5 4 165 174,583 FPP

14 400 29 5 5.5 5 5 4.5 4.5 4 4 4 4 4 4 4 4.5 5 5 5.5 5 165 174,495

15 400 29 5 5.5 5 5 4.5 4.5 4 4 4 4 4 4 4 4 5 5.5 5.5 5 165 174,461

16 300 24 5 5.5 5 5 4.5 4.5 4 4 4 4 4 4 4 4 5 5.5 5.5 5 165 174,461

17 300 24 5 5.5 5 5 4.5 4.5 4 4 4 4 4 4 4 4 5.5 5.5 6 4 165 174,393

18 300 24 4.5 5.5 5.5 5 4.5 4.5 4 4 4 4 4 4 4 4 5.5 5.5 6 4 165 174,376

Table 1 - Bonneville Spill Test Week of September 18th, 2017

Bonneville Spillway


