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. Original Gate:Assembly on'North Orifices
11-18 Photo Taken at Collection Channel -

" Seme criffoes ahieat o be closef.to'wal die to removal of
cancrete. . K : o

Gate Assembly to South Orifices 11-14
" Added in 1999 Modifications

i Cylinder s larger creating longer Yavel distance for jet
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Sealed South Onf' ices U Its'15-18 -

Addition of Gates and, Aclualors wuuld make thesi Grifices usable
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‘B2 Orifice lmprovemients’ “
o Hlstory Dt

= DSM Constructlon 1982

» Twenty eight- 12" diameter orlflce r|ngs operatmg wtth

: clean jets (8.9-12.6. ¢fs each or 250-350 cfs range)

ST Dlsturbances |nd|cator of debns blockage ’

_ = FGE Studies 1983-1991 :

“'» DSM Improvements 1999 .

» Added:12'more orifi ces (total 40), replaced 127 orlflce

: plates W|th 13" for moreflow.to channel R

o Modmed DSM Collectlon Channel ‘Control’ Wei a
Dewatenng Facility to'i improve channel &wall -SCr @

v Nelocities (10:4:14.7 cfs each or'456-486:cfs. rang
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G BZ Or|f|ce lmproveme ‘ts,
H|story

. Post DSM Improvements '1999+ -

> Forty 13" diameter orifice rin
-disturbed jets when there

S Newly opened’ orifices striking gate h smg

--» Toomuch flow for DSM critefia ol
oe-Field: Testlng/Constructlon 2000-2002

> Replaced 13”.with 12'5/8” orlflce rlngs .

' » DSM criteria met (reduced ﬂow) but
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B2 Onﬂce lmprovements
; Hlstory o
= F|eld Testmg 2006 - :
» Demded air demand for jet the prlmary problem for
hlgher Forebay Elevations
o Testéd orlflce ring sizes; 117 o 12 % :
:»11” ring on north orifices best separatlon between Jet
and tube (more spacef/air to maintain clean jet)
: i»'SoUth orifices have, larger Cyllnders increasing length -

< Jets con51stently disturbed and striking gate housmg S
; especnally forlower Forebay Elevat|ons : :

. Recommendatlon ’
. lncrease ‘tube size from 15%1017.75" to allow mare air *
lncrease onfce ring dlameter 12 5/8" to 13" (1999 demgn).
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BZ Orifice Improvements
Fleld Testlng 2006 FB EL 3,.6 ft.

12C N Orifice R|ng-11” e
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~ B2 Orifice Improvements
FieldTes' ing 2006 FB EL=73.6 ft.

*‘Best North Orifice=12C - > ‘ BestSou’tﬁOrl ce~12C
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, BZ Orifice Improvements, o ‘ 82 Orlflce Improvements
Slte V|S|t 2011 FBEL=71.9f : L Hlstory

North Orifice = 11A: " South Orlflce 11A \ = Improvements Study begins 2008
O ’ » Suggested 2006 recommendations — Increase tube

diameterand decrease orifice ring diameter :

» Resiiting design would |nten‘ere with current
attraction lighting

» PNNL study indicates that W|th the current Irght tube
configuration "...light sources produced light levels
below. effectlve minimum luminance values noted in
the literature.”

» Recommend alternate I|ght source — llght nng :
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B2 Orifice Imprdvements R ; ‘ B2 Orifice Improvements -
McNary Lighting Study : : McNary Lighting Study
. Protype Light ng mstalled at McNary Gatewell - "’ Light Ring in Lab: Lighf Ring Wate.;?es't
2010 o Bt s R

.= PIT Tagged flsh released and analyzed ;JaSsage.
times via PIT. Trap .

= ‘Found.increased OPE W|th ngher Lux li ;htlng
C-tests”

. Passage beneflts aII speC|es but effect w’as_ '
greater on'Sockeye and CH1's - g

= No impacts with Increased Turbldlty :

=
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B2 Orifice Improvements i & B - BZ Orifice Improvements
» McNary Lighting Study: b . . Current Study
Installing Apparatus e L|ghtVrs|b|e Frorn Deck S = Letter Report Ob]ectlves

» Determine Purpose/Scope of Work - :
> Deflne Problem and Design Criteria .~
> Suggest Reasonable Alternatlves

> Come: up With Evaluation Criteria and Rank by
Importance

“» Select Best Alternatlve Based on Evaluatlon Cnterla
> Prowde Desrgn for Chosen Alternative

" = Plans and ‘Specifications. Phase * 2012

» Detailed Design RN ‘
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B2 Orifice Improvements_
Letter Report Scope

L) ldentrfy and recommend modlflcatrons 10 the
DSM gatewell orifice, vent tube, and gate
assembly to provide hydraullcally and-

. biologically.acceptable passage fo the DSM
channel as part of the overaII operatlon of the

. DSM system T
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B2 Orifice Improvements
Letter Report Deslgn Cntena

= Provide safe fish passage for range of forebay
elevations 71 5 10.76.5 ft. :
=-Maintain appropnate hydr Irc r|t
-operation of the DSM to include disc arge
velocmes and Jet trajectory for or|f|c o

section for fange. of fore :
765 ft : -
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BZ Orrflce Improvements
Letter Report Problem Statement

‘u Exrstmg orlflces operate as dlsturbed jets
preventing necessary detection of debris

- blockage at mtake known to be harmful to fish.

]nghtmg study at Bonnevrlle has. |nd|cated that

jcurrent attractlon hghtlng is. Iess than |deal '
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B2 Or|f|ce Improvements '
Letter Report Alternatlves

o Category 1 “Address need for addltlonal air'to

”supply airdemand at higher forebay elevations.

Category 2: Provide alternatlve means for
_monltonng orifice entrance for potentlal debns

S blockage e
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especrally dunng low forebay elevatlons

: ,Category4 Address |nsuff|0|ent Irght attractlon
«in‘conjunction with Category 120r3

~alternatives - T P 2 m
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B2 Orifice Improvements -
Letter Report — Alternative Category 1

~ “(1of2) .
- Category 1: Provrde addltlonal air supply .
> Alternative 1:1: “Add compressed airto Jet and return !
orifice ring diameter to- 13%( |st|ng 12 5/8”) .

» Alternative 1.2: Vent orifice tube throu'
tubes: and return onflce rlng dlameter
12:5/8%) ) i

» Alternative 1.3’ Recore orifices.from:16"to >= 197
increase tube size 15" to->=17.75” and: return orlflce L

L nng dlameter to 13" (exrstlng 12 5/87) .
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- B2 Onflce Improvements
Letter Report - Alternative Category 1
. 20f2 o

e Alternatlve 1 4 Reduce orifice rmg dlameter <= 27 and

open addltlonal orifices @ Units 15-18

 wWaolld, requwe modlf catron of screen cntena from fry to smolt for
- Iatter part of passage season when fry have passed .
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B2 Orifice Improvements
Letter Report AIternatlve Category 2

= Category 2 AIternatrve debris monltormg

» Alternative 2.1: Add.cameras in gatewell for wsual
|nspect|on ;

B Alfernative 2.2; Add pressure sensors across orlflce
“-.openings . i
» Alternative 2. 3 Add SOI’IIC (acoustlc) sensors across :
orifice openlngs [

c
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B2 Orifice Improvements
Letter Report Alternative Category 3

Cm Category3 Reduce jet rmpmgement

» Alternative 3.1 PartlaIIy support jet at bottomn through
fube using insert with rounded entrance to allow jet to
exit without |mpact|ng gate housmg or end of orifice
tube L e

» Alternative 3 2 Fully supportjet (fuli pipe flow) using

- insert with rounded.entrance to allowjet to exit
without impacting gate housing:orend of orifice tube

» Alternative 3:3:. Offset orifice ring vertlcaIIy upat.
upstream end arnd offset gate housing down at exit so

that jet frajectory erI not. lmpact gate housmg orend
or orifice tube
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B2 Orifice Improvements
Letter Report - Alternative Category 4

u. Category4 Address insufficient light attraction
in‘conjunction with Category 1,20r 3 S
alternatlves

» Alternative 4.1: Provide light attraction at orlflce '
entrance flush mounted with orifice rlng L

m
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- B2 Orifice Improvements
Letter Report —Alternative Evaluation Criteria
(in.order of importance)
Clean Observable Passage
= Fish Condition with-Modification
= Alignment with DSM-Criteria
= Technical Viability
= 0&M Cost
= Ease of Testing Proof of Concept.
= Construction Cost

. Other?
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BZ Orifice Improvements
Homework

= Resource Agencies:
" » Review Alternatives and provide commentsor.’
additions by Thursday & June 2011 "
» Review Evaluation Criteria and Ranking and provrde
comments or additions by Thursday 8 Jtine’ 201
= Portland District: - L
» Prepare 60% Letter Report with Agency Input_.-
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Bonneville Second Powerhouse —
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