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PLATE 44 

LEGEND 

PUMP 1 

PUMP 2 

D PUMP 3 

L 2 1 1. 3 2 

PUMP NO. OPERATING 

\JATER-SURF ACE EL 280.0 

LEGEND 

PUMP 1 

PUMP 2 

D PUMP 3 

1. 2 1 L 3 2 

PUMP NO. OPERATING 

\JATER-SURFACE EL 275.0 

SWIRL ANGLE 
FSI DESIGN B 

DISCHARGE PER PUMP 500 CFS 
WATER-SURFACE EL 280.0 AND 275.0 
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LEGEND 

~ PUMP I 

~ PUMP 2 

D PUMP 3 

1. 2. 3 1. 2 1. 3 2 

PUMP NO. OPERATING 

\./A TER- SURF ACE EL 290.0 

LEGEND 

~ PUMP I 

~ PUMP 2 

D PUMP 3 

1. 2. 3 1. 2 1. 3 2 

PUMP NO. OPERATING 

\./A TER -SURF ACE EL 285.0 

SWIRL ANGLE 
FSI DESIGN B 

DISCHARGE PER PUMP 650 CFS 
WATER-SURFACE EL 290.0 AND 285.0 

PLATE 45 
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PLATE 46 

LEGEND 

~ PUMP I 

~ PUMP 2 

D PUMP 3 

I. 2 I I. 3 2 

PUMP NO. OPERATING 

\.lATER-SURFACE EL 280.0 

LEGEND 

~ PUMP 1 

~ PUMP 2 

D PUMP 3 

t.2.3 t.2 1 1,3 2 

PUMP NO. OPERATING 

\J A TER-SURF ACE EL 275.0 

SWIRL ANGLE 
FSI DESIGN B 

DISCHARGE PER PUMP 650 CFS 
WATER-SURFACE EL 280.0 AND 275.0 
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EYE OF" IMPELLER 

PROFILE 

NOTE• ALL DIMENSIONS IN f"EET 
IMPACT TUBES AND STATIC PRESSURE PORTS 

DESIGN B 

PLATE 47 
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NOTE: Velocities are given in 
average values of Rv , which 

PLATE 48 

are computed as shown: 

Vw MEASURED AVERAGE AXIAL VELOCITY 
Rv • Vc • COMPUTED AVERAGE AXIAL VELOCITY 

V • 0 • DISCHARGE 
c A AREA OF PUMP coLUMN CROSS SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 285 

DISCHARGE PER PUMP 500 CFS 
PUMPS OPERATING: 1, 2, AND 3 
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NOTE: Velocities are given in 
average values of Rv . which 
are computed as shown: 

V~~, MEASURED AVERAGE AXIAL VELOCITY 
Rv • Vc • COMPUTED AVERAGE AXIAL VELOCITY 

Q DISCHARGE 
Vc. A. AREA OF PUMP colUMN CROSS SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 280 

DISCHARGE PER PUMP 500 CFS 
PUMPS OPERATING: 1, 2, AND 3 

PLATE 49 
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NOTE: Velocities are given in 
average values of Rv , which 

PLATE 50 

are computed as shown: 

R Vw MEASURED AVERAGE AXIAL VELOCITY 
v • ~ • COMPUTED AVERAGE AXIAL VELOCITY 

0 DISCHARGE 
v c • A • AREA OF PUMP COLUMN CROSS SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 275 

DISCHARGE PER PUMP 500 CFS 
PUMPS OPERATING: 1, 2, AND 3 



NOTE: Velocities are grven tn 
average values of Rv , which 
are computed as shown: 

A Vw MEASURED AVERAGE AXIAL VELOCITY 
v • Ye • coMPUTED AVERAGE AXiAl VELOCITY 

0 DISCHARGE 
Vc . "A . AREA OF POMP cOLUMN cROss SECTION 

LINES OF EQUAL VELOCITY RAnOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 285 

DISCHARGE PEA PUMP 500 CFS 
PUMP OPERATING: 2 

PLATE 51 
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NOTE: Velocities are given in 
average values of Rv . which 
are computed as shown: 

PLATE 52 

A Vw MEASURED AVERAGE AXIAL VELOCITY 
v • Vc • COMPUTED AVERAGE AXIAL VElOCITY 

V Q DISCHARGE 
c • A • AREA OF POMP colUMN CROSS SECTION 

LINES OF EQUAL VELOCITY RA TICS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 275 

DISCHARGE PER PUMP 500 CFS 
PUMP OPERATING: 2 



NOTE: Velocities are grven In 
average values ot Rv , which 
are computed as shOwn: 

n.ov 

1 

0 

R • V., • MEASURED AVERAGE AXIAL VELOCITY 
" "V;_ COMPUTED AVERAGE AxiAL VElociTY • 

0 DISCHARGE 
Vc . 'A . AREA OF POMP colUMN cRoss SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 285 

DISCHARGE PER PUMP 500 CFS 
PUMPS OPERATING: 1 AND 2 

PLATE 53 
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NOTE: Velochies are given in 
average values of Rv , which 
are computed as shown: 

PLATE 54 

A Vw MEASURED AVERAGE AXIAL VELOCITY 
v. Vc. COMPUTED AVERAGE AXIAL VELOCITY 

V 0 DISCHARGE 
c • A. • AREA OF POMP cOLUMN cROss SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 275 

DISCHARGE PER PUMP 500 CFS 
PUMPS OPERATING: 1 AND 2 



NOTE: Velocities are given in 
average values of Rv , which 
are computed as shown: 

F"LDV 
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R Vw MEASURED AVERAGE AXIAL VELOCITY 
v • Vc • COMPUTED AVERAGE AXIAL VELOCITY 

0 DISCHARGE 
Vc . A • AREA OF POMP coLUMN CROSS SECTioN 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 275 

DISCHARGE PER PUMP 650 CFS 
PUMPS OPERATING: 1, 2, AND 3 

PLATE 55 
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NOTE: Velocities are given in 
average values of Rv , which 

PLATE 56 

are computed as shown: 

A • Vw • MEASURED AVERAGE AXIAL VELOCITY 
v v; COMPUTED AVERAGE AXIAL VELOCITY 

Q DISCHARGE 
v c • A • AREA OF POMP COLUMN CROSS SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 275 

DISCHARGE PER PUMP 650 CFS 
PUMPS OPERATING: 1 AND 2 



NOTE: Velocities are given '" 
average values of Rv • which 
are computed as shown: 

F"Ul'J 
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R Vw MEASURED AVERAGE AXIAL VELOCITY 
v • Vc • COMPUTED AVERAGE AXIAL VELOCITY 

V • 0 • DISCHARGE 
c A AREA OF POMP coLUMN CROSS SEcTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 275 

DISCHARGE PER PUMP 650 CFS 
PUMP OPERATING: 2 

PLATE 57 
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NOTE: Velocities are given in 
average values of Rv , which 
are computed as shown: 

PLATE 58 

A Vu MEASURED AVERAGE AXIAL VELOCITY 
v. Vc • COMPUTED AVERAGE AXIAL VELOCITY 

V 0 DISCHARGE 
c • A • AREA OF PUMP coLUMN CROSS SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 285 

DISCHARGE PER PUMP 650 CFS 
PUMPS OPERATING: 1 AND 2 

• 



NOTE: Velocities are given in 
average values of Av , which 
are computed as shown: 

FLOIJ 

1 

A • Vw • MEASURED AVERAGE AXIAL VELOCITY 
v "Tc COMPUTED AVERAGE AXIAL VELOCITY 

0 DISCHARGE 
v c • A • AREA OF PUMP coLUMN CROSS SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 285 

DISCHARGE PEA PUMP 650 CFS 
PUMP OPERATING: 2 

PLATE 59 
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NOTE: Velocities are given in 
average values of Rv , which 
are computed as shown: 

PLATE 60 

R Vw MEASURED AVERAGE AXIAL VELOCITY 
v • Vc • COMPUTED AVERAGE AXIAL VELOCITY 

V • 0 • DISCHARGE 
c A. AREA OF POMP colUMN CROSS SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 285 

DISCHARGE PER PUMP 335 CFS 
PUMPS OPERATING: 1, 2, AND 3 



NOTE: Velocities are given in 
average values of Rv • which 
are computed as shown: 

n.CJIJ 
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A • V.., • MEASURED AVERAGE AXIAL VELOCITY 
v ~ COMPUTED AVERAGE AXIAL VELOCITY 

V • 0 • DISCHARGE 
c A AREA oF PUMP coLUMN CROSS SECTioN 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 285 

DISCHARGE PER PUMP 335 CFS 
PUMP OPERATING: 2 

PLATE 61 
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NOTE: Velocnles are given in 
average values of Rv , which 
are computed as shown: 

PLATE 62 

A • Vw • MEASURED AVERAGE AXIAL VELOCITY 
v "Tc cOMPUTED AVERAGE AXIAL VELOCITY 

V 0 DISCHARGE 
c • A • AREA OF PUMP cOLUMN CROss SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 275 

DISCHARGE PER PUMP 335 CFS 
PUMPS OPERATING: 1, 2, AND 3 



NOTE: Velocities are given In 
average values of Rv , which 
are computed as shown: 

1.0 

F"LOIJ 

I 

0 

R Vw MEASURED AVERAGE AXIAL VELOCITY 
v • Vc • COMPUTED AVERAGE AXIAL VELOCITY 

Q DISCHARGE 
v c • A • AREA OF PUMP cOLUMN CROss SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 275 

DISCHARGE PER PUMP 335 CFS 
PUMPS OPERATING: 1 AND 2 

PLATE 63 
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NOTE: Velocities are given in 
average values of Rv , which 
are computed as shown: 

PLATE 64 

A Vu MEASURED AVERAGE AXIAL VELOCITY 
v • Vc • COMPUTED AVERAGE AXIAl VElOCITY 

V • 0 • DISCHARGE 
c A AREA OF POMP cOLUMN CROss SECTION 

LINES OF EQUAL VELOCITY RATIOS 
PUMP COLUMN 2 

TYPE B PUMP INTAKE 
WATER-SURFACE EL 275 

DISCHARGE PER PUMP 335 CFS 
PUMP OPERATING: 2 
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SURFACE VELOCITIES IN VICINITY OF STILLING BASIN 
DISCHARGE 5,000 CFS 
HEADWATER EL 274.9 
TAILWATER EL 267.4 

NOTE • VELOCITIES MEASURED IN FEET PER SECOND 
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IV ON 3H 

MIDDEPTH VELOCITIES IN VICINITY OF STILLING BASIN 
DISCHARGE 5,000 CFS 
HEADWATER El 274.9 
TAILWATER EL 267.4 

NOTE o VELOCITIES MEASURED IN fEET PER SECOND 
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1V ON 3H 

I 
FLO'w' 

' 
EL 260.0 

BOTTOM VELOCITIES IN VICINITY OF STILLING BASIN 
DISCHARGE 5,000 CFS 
HEADWATER EL 274.9 
TAILWATER EL 267.4 

NOTE • VELOCITIES MEASURED IN FEET PER SECOND 
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