CENWP-EC-HD







DATE 16 March 2003

DRAFT

MEMORANDUM FOR THE RECORD

Subject:
Trip Report for Bonneville Spillway 1:55 Physical Model, Phase II Deflectors

1. Introduction:  

Date:
Trip Dates 04FEB2003-06FEB2003

Location:   ERDC-CHL, Bonneville Spillway 1:55 Physical Model 
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Photo of 1:55 model



Section of spillway, pre deflector

Phase I deflectors were installed at Bonneville Spillway in 2002 and biologically evaluated in 2002.  Prior to the model trip, biological results suggested that the spill patterns developed for the new deflectors and Bonneville Spillway configuration can be improved.  In particular unusual survival results were achieved at 75 Kcfs spill at both high and low tailwater and the spill pattern associated with high spill appears to be causing adult delay.  The model trip provided Portland District and Regional Participants the opportunity to observe the flow conditions in the model.  The trip coincided with an agency trip on the Dalles General Model and agency personnel participated in model observations on an intermittent basis.

Personnel:


Ebner, Laurie CENWP-EC-HD


Higa, Nathan CENWP-EC-HD

Buchholz, Robert CENWP-EC-HD


Ahmann, Martin CENWW-H-D

Schwartz, Dennis CENWP-PM-E


Peters, Rock CENWP-PM-E

Clugston, Dave CENWP-PM-E

Preslan, Bill ERDC-CHL-MS


Fredricks, Gary

Lohrs, Tom




Rainey, Steve

 


Conditions:  

2. Objectives:

1. Observe the 75 Kcfs spill pattern under rising and falling tailwater.

2. Make minor changes to the 75 Kcfs spill pattern to see if the eddy formed downstream of bay 6 can be eliminated or reduced (if warranted and during model observation it was determined not necessary).

3. Observe shoreline velocities for spill flows of 110 Kcfs and up.

4. Determine if new spill patterns will be developed.  (Minor modifications or new spill patterns, not needed.)

5. Develop timeline for spill pattern work.

6. Finalize how the spill patterns will be documented.

7. Develop a strategy for developing flood flow spill patterns.

8. Finalize the Scope of Work/Plan of Study.

3. Trip Notes:

1. A meeting was held Tuesday morning to discuss the model trip objectives and draft agenda.  This led to discussions on the 2002 biological results for the balloon tag study and delays associated with adult passage.

2. During previous discussions of the Balloon Tag study the conversation focused on the following result: Estimated 48 Hour Survival Rates.  These results suggested that survival rates associated with 75 Kcfs spill needed further investigation.  Thus the model visit was an opportunity to observe hydraulic conditions associated with the 75 Kcfs spill pattern at all tailwaters.  But during the discussion attention was also focused on two other sets of results, Fish Recapture and Injury Rates-Spring, Fish Recapture and Injury Rates-Summer.

	Fish Recapture – Spring High Tailwater

	
	75 Kcfs
	Gas Cap

	
	Bay 14
	Bay 16
	Control
	Bay 14
	Bay 16
	Control

	Released
	135
	170
	169
	253
	254
	259

	Alive
	96.3%
	93.5%
	100.0%
	97.2%
	96.5%
	94.6%

	Dead/assigned Dead
	2.2%
	4.1%
	0.0%
	1.6%
	1.2%
	1.2%

	Unknown
	1.5%
	2.4%
	0.0%
	1.2%
	2.4%
	4.2%


	Fish Recapture – Summer Low Tailwater

	
	75 Kcfs
	Gas Cap

	
	Bay 14
	Bay 16
	Control
	Bay 14
	Bay 16
	Control

	Released
	208
	185
	198
	250
	250
	249

	Alive
	80.3%
	84.3%
	84.8%
	84.4%
	88.4%
	83.9%

	Dead/assigned Dead
	14.9%
	12.4%
	14.1%
	12.0%
	10.0%
	14.9%

	Unknown
	4.8%
	3.2%
	1.0%
	3.6%
	1.6%
	1.2%


	Injury Rates

	
	Spillbay

	
	14 (7 foot Deflector)
	16 (14 foot Deflector)

	
	75 Kcfs
	Gas Cap
	75 Kcfs
	Gas Cap

	High Tailwater
	3.0%
	1.6%
	8.0%
	2.0%

	Low Tailwater
	9.8%
	1.4%
	9.8%
	0.9%


The live recapture rates of the control fish under Gas Cap-Spring, 75 Kcfs summer and Gas Cap-Summer identified some concerns about the balloon tag test protocol.  In addition the injury rates highlighted concerns at the 75 Kcfs spill condition.  A potential test protocol concern was identified in the release mechanism for the balloon tagged fish.  This discussion helped clarify what needed to be looked at in the model.

3. During 2002 a 12-hour delay was noted for the Cascade Island ladder when spill exceeded 110 to 115 Kcfs.  Previous years of biological data is being evaluated to determine if 2002 was unique or if similar trends were observed for high spill years.  The impact of this delay is unclear but the goal of the model trip was to observe the model and hypothesize possible causes for the delay.

4. On 04FEB2003 the following flow conditions were observed (2002 spill patterns)

	Spill
	Forebay Elevation
	Range of Tailwater

	75 Kcfs 
	74 ft NGVD
	12-14 ft NGVD

	110 Kcfs
	74 ft NGVD
	12-15 ft NGVD

	125 Kcfs
	74 ft NGVD
	18 – 25 ft NGVD


75Kcfs:

· Dye released in bay 16 tended to move south to the training wall between bays 17 and 18

· Dye released near reference/control release site appears to be far enough downstream to provide a reference release for bay 14 and 16

· Dye released on the south side tends to interact with high rock and dye releases on the north tends to move straight out

· Juvenile injury rate for spillway bay 16 under low tailwater is inconsistent with the flow characteristics observed in the model

· Shoreline velocities were similar to those presented in the table provided by Martin Ahmann

110 Kcfs

· Flow would circulate on the bottom back towards the baffle blocks

· Shoreline velocities were approximately 10 fps (similar to the table provided by Martin Ahmann)

125Kcfs

· Dye relased out of north and south bays tended to move straight out

The following recommendations and observations were developed on this day of testing:

· No recommended changes to spill pattern at this time

· Balloon Tag Study

1) Move study to the north and reduce recapture issues associated with high rock.

2) Reference/control locations appears okay

3) Consider changing the release mechanism (injury rates associated with small gate opening), at lease evaluate the hydraulic conditions fish are being released into

· Shoreline velocities are high but appear acceptable.  Other potential causes of adult delay were hypothesized, including TDG levels and aerated flow near the fishway entrances.  TDG was ruled out during the discussion, but some TDG data for the spillway channel is presented in attachment 1.  

· On Wednesday 05FEB2003 the following flow conditions were observed:

	Spill
	Spill Pattern
	Forebay Elevation
	Range of Tailwater

	135 Kcfs Spill
	2002
	74 ft NGVD
	18 ft NGVD

	150 Kcfs
	2002
	74 ft NGVD
	18 ft NGVD

	50 Kcfs
	2002
	74 ft NGVD
	18 ft NGVD


135 KCFS

· Shoreline velocities and transect velocities near high rock are similar for the 2002 spill patterns and the baseline (no Phase I deflectors and previous spill pattern).

150 Kcfs

· Significant plunging flow for center bays but dye release looked okay

50 Kcfs

· The dye release at end bays exited the spillway environment and dye released in center bays stalled

5. Close out meeting was held Wednesday afternoon with the following recommendations:

· Keep current spill patterns

· Modify 2002 Balloon Tag Test

· Document 2002 Spill Patterns, attachment 3 is a draft of the proposed modeling effort

· Document erosion concerns in final Phase I Deflector Model Report

· Develop new Spill Patterns for high flow events with the following criteria: shoreline velocities near the spillway 10 fps or less to minimize erosion and minimize flow circulation bottom back into stilling basin.  

6. On Thursday the draft model effort was developed.  It is proposed to initiate the documentation of the 75 Kcfs while the scope is finalized.

4. Attachment 1 TDG data:







SIGNATURE








Engineer, Hydraulic Design Section

Technical Review, Approval:
___________________

CF:


Martin Ahmann’s trip report
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