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GOLD CREEK, EARLY STAGE III

SUSITNA RIVER STREAMFLOWS EXCEEDED 6% OF THE TIME AT
GOLD CREEK, EARLY STAGE III

SUSITNA RIVER STREAMFLOWS EXCEEDED 6%, 50% AND 97% OF
THE TIME AT GOLD CREEK, LATE STAGE III

SUSITNA RIVER STREAMFLOWS EXCEEDED 97% OF THE TIME AT
GOLD CREEK, LATE STAGE III

SUSITNA RIVER STREAMFLOWS EXCEEDED 50% OF THE TIME AT
GOLD CREEK, LATE STAGE III

SUSITNA RIVER STREAMFLOWS EXCEEDED 6% OF THE TIME AT
GOLD CREEK, LATE STAGE III

SUSITNA RIVER STREAMFLOWS EXCEEDED 6%, 50% AND 97% OF
THE TIME AT GOLD CREEK, LATE STAGE III

SUSITNA RIVER STRE&~FLOWS EXCEEDED 6% OF THE TIME AT
GOLD CREEK, LATE STAGE III

SUSITNA RIVER STREAMFLOWS EXCEEDED 50% OF THE TIME AT
GOLD CREEK, LATE STAGE III

SUSITNA RIVER STREAMFLOWS EXCEEDED 97% OF THE TIME AT
GOLD CREEK, LATE STAGE III
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FRAZIL ICE UPSTREAM FROM WATANA
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DEVIL CANYON
RESERVOIR

o

\
WATANA BORROW SITE MAP

BORROW SITE F

BORROW SITE C

LOCATION MAP

f
.~ ...

SCALE

D~~54__iii~ MILES
SCALE C .

BORROW/DUARRY SiTE

NOTE,

PROPOSEI:' SOURCE OF IMPERVIOUS
MATERIAL IN ALL THREE PROJECT
STAGES.

2. PROPOSED SOURCE OF AGGREGATE AND
FILTER MATERIAL IN STAGES I AND:m:..

3. PROPOSED SOURCE OF ROCKFILL IN
STAGE m ONLY.

4. REQUIRED EXCAVATION~ WILL SATISFY
ALL STAGE I ROCKFILL REQUIREMENTS.

2 MILES
~~;;;;;;;;j

F!GURE E.2.4.1
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~-i

PORTIONS OF BORROW SITE LIE WITHI N THE PROPOSED
DEVIL CANYON RESERVOIR LIMITS.

4. PHOTO TAKEN AUGUST, 1981.

3. CONTOUR INTERVAL 25', TRACED ANDIOR REDUCED FRGM
REFERENCED BASE MAPS.

5. BORROW SITE E IS A POTENTIAL SOURCE OF
FILTER MATERIAL ANO CONCRETE AGGREGATE.

SCALE

2. MATERIAL LIMITS BASED ON FIELD EXPLORATION, MAPPING
AND AIR PHOTO INTERPRETATION. FINAL LIMITS OF
BORROW MATERIALS SUBJECT TO RESULTS OF DESIGN
INVESTIGATIONS.

----- BORROW SITE LIMIT

LEGEND----

°o
~

'"N
k
uJ

°o
0.

'"N....
W
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~
0 0 0 0
0
0

0 0 °.,; ° 0. 0
..., ~. '" g
.... ..., ...,
w

.... .... k

W. w

N 3,224,000 -+-
i

REFERENCES: BASE MAP FROM COE,I978 -1".200' WATANA TOPOGRAPHY, SHEET 6 a 11 OF 26
R aM,1981-1"' 400' DEVIL CANYON RESERVOIR MAPPING,FlIGHT
5 (6-B),MANUSCRIPT 2

COOROINATES IN FEET, ALASKA STATE PLANE (ZONE 4 )

WATANA
BORROW SITE E

FIGURE E.2.4.3
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AUGUST 1958 FLOWS

FILLING SEQUENCE I, AUGUST 1958
FLOWS -WATANA MINIMUM STORAGE
CRITERIA VIOLATED

FILLING SEQUENCE 2, AUGUST 1958
FLOWS- WATANA CAPABLE OF
ABSORBING HYDROGRAPH

NOTES:

I. WATANA FLOW ASSUMED TO BE 84 % OF
GOLD CREEK FLOW.

2. RESERVOIR FILLING CRITERIA EXCEEDED
WITH SEQUENCEQ)

3. NEGLIGIBLE CHANGE IN DAM HEIGHT
DURING FLOOD EVENT

4. MAXIMUM RELEASE AT WATANA 31,000 CFS
(COMBINED POWERHOUSE AND OUTLET
FACILITY DISCHARGE).

..QL

®-----

5 10 15

AUGUST

20 25 30

FLOW VARIABILITY AT GOLD CREEK
DURING WATANA FILLING

FIGURE E.2.4.4
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PROJECT. TEMPERATURES FROM MAY THROUGH SEPTEM8ER
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WATANA RESERVOIR
SUMMER OF FILLING

OUTFLOW TEMPERATURE AND ICE GROWTH
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NOTES:

1. CLIMATOLOGICAL AND
HYDI10LOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPEI1ATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGE 2 OF 3 STAGE
PROJECT

4. AVERAGE WEEKLY VALUES

5. E-VI FLOW REQUIREMENTS

6. TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
JANUARY - MARCH SHOULD
BE USED WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER (SEE RIVER ICE
SIMULATIONS)

7. DEVIL CANYON DRAWDOWN
OF 50 FEET-2 LEVELS OF
SHUTTERS

LEGEND

SIMULATED NATURAL
TEMPERATURES

SIMULATED TEMPERATURES
PHASE 2 OF TWO STAGE
PROJECT (FOR COMPARISor

SIMULATED TEMPERATURES
STAGE 2 OF PROPOSED
PROJECT
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NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGE 2 OF 3 STAGE
PROJECT

AVERAGE WEEKLY VALUES

E-VI FLOW REQUIREMENTS

TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
NOVEMBER-MARCH SHOULD
BE USED WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER (SEE RIVER ICE
SIMULA TlONS)

7. DEVIL CANYON DRAWDOWN
OF 50 FEET-2 LEVELS OF
SHUTTERS

LEGEND
SIMULATED NATURAL
TEMPERATURES

SIMULATED TEMPERATURES
PHASE 2 OF TWO STAGE
PROJECT (FOR COMPARISO

----- SIMULATED TEMPERATURES
STAGE 2 OF PROPOSED
PROJECT
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LEGEND

- SIMULATED NATURAL
TEMPERATURES

--- DEVIL CANYON DRAWDOWN OF
50 FEET, 2 LEVELS OF SHUTTER
-PROPOSED PROJECT

FOR COMPARISON WITH

----- DEVIL CANYON DRAWDOWN OF
9 FEET, 2 LEVELS OF SHUTTER~

--- DEVIL CANYON DRAWDOWN OF
50 FEET, 3 LEVELS OF SHUTTEF

NOTES:

1. CLIMATOLOGICAL AND
HYDBOLOGICAL DATA
PEBIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGE 2 OF 3-STAGE
PROJECT

4. AVERAGE WEEKLY VALUES

5. E-VI FLOW REQUIREMENTS
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NOTES:

12 J A
1. CLIMATOLOGICAL AND

L HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE

10 J I ,
MATCHING POLICY FOR

"V MULT1-LEVEL INTAKE

"
' ,

" "- '/,~ 1 3. STAGE 2 OF 3-STAGE
II "\ PROJECT
I,
I I \ " '\ '

D ' I ....,\ 4. AVERAGE WEEKLY VALUES

8
' I [. ' " f

E ' 'I \ I
\\ f:'y 5. E-VI FLOW REQUIREMENTS
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6. TEMPERATURES SIMULATED
, - ... \\

R
• / • I.

t I
BY SNTEMP FOR PERIOD

'/ "'\\ \ ' ' I DECEMBER-MARCH SHOULD

E 1'\/ ~' \. ,\ \. BE USED WITH CAUTION AS

6
\\ AN ICE COVER MAY EXIST

E I · '\ \\ '4,\ ON RIVER AND SNTEMP

S \
DOES NOT SIMULATE

I
TEMPERATURES UNDER AN

J / \
ICE COVER (SEE RIVER ICE

C
SIMULA TIONS)

4 / \ I _~ .., I LEGEND

\ "/ --- DEVIL CANYON DRAWDOWN OF,
)/';)

50 FEET, 2 LEVELS OF SHUTTER

2 J \ \
-PROPOSED PROJECT

FOR COMPARISON WITH

\f\-:\
I ..,,/ ----- DEVIL CANYON DRAWDOWN OF

jA..t,._,/I /A
9 FEET, 2 LEVELS OF SHUTTERS

0 I

--- DEVIL CANYON DRAWDOWN OF
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50 FEET, 3 LEVELS OF SHUTTEF
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NOTES:

12 J I \ 1\ I-l. CLIMATOLOGICAL AND. . HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

INFLOW TEMPERATURE

10 . J " I; !\ / HI' I\~. p' I 4 J\ L
MATCHING POLICY FOR.. I .. MULTI-LEVEL INTAKE

STAGE 2 OF 3-STAGE
PROJECT

AVERAGE WEEKLY VALUES
D

~t'\.'\V \
• I -I

8 \;
E E-VI FLOW REQUIREMENTS

G I I

TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD

R / ~ NOVEMBER-APRIL SHOULD

E \
BE USED WITH CAUTION AS

6 / AN ICE COVER MAY EXIST
E ON RIVER AND SNTEMP

S I DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER (SEE RIVER ICE

C I: I , 1.11 "I I SIMULAnONS)

4
LEGEND

--- DEVIL CANYON DRAWDOWN OF
50 FEET, 2 LEVELS OF SHUTTER:
-PROPOSED PROJECT

2 J \ , . JI L FOR COMPARISON WITH..
----- DEVIL CANYON DRAWDOWN OF

9 FEET, 2 LEVELS OF SHUTTERS

- - - DEVIL CANYON DRAWDOWN OF
--- - 50 FEET, 3 LEVELS OF SHUTTEIi
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NOTES:

1. SIMULATIONS WERE MADE FOR
FINAL STAGE OF TWO-STAGE
PROJECT (SAME AS STAGE 110
FOR STAGE II ENERGY
DEMANDS AND ILLUSTRATE
TEMPERATURE DIFFERENCES FOR
WET, DRY AND AVERAGE FLOW
CONDITIONS
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,.- . /' .." '\ 2. SIMULATIONS WERE MADE FOR'r'· ",,'~ CASE C FLOW REQUIREMENTS

'........ " \. PRIOR TO APPLICANTS
'. \"" DEVELOPMENT OF CASE E-VI •

,\. THIS DOES NOT AFFECT VALIDITY

\' ~. OF COMPARISON
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1/,,/" WEATHER CONDITIONS:

/
/ 1982 AVERAGE FLOW

/ , -'-'- 1981 HIGH FLOW

, ,,-'lr"-' - - -- 1974 LOW FLOW>'/
" -"-"- 1971 AVERAGE FLOW

12

11

10

9

- 80
~

w 7
a:
::>
t-
« 6
a:
w
0-
~ 5
w
t-

~
4

«
w
a: 3
t-
UJ

2

1 5

SUSITNA RIVER TEMPERATURES AT
RIVER MILE 130 WATANA AND DEVIL
CANYON OPERATING

5045

WATER WEEK

4035

MAYo ~ I, , i , I I i ~UN,E i 'I ~U~Y, I, I A,UG, ,I, ~ _. I' I I I ,- ~,' • 1_
30

FIGURE E.2,4.177



12

11

10

9

- 80e.
7w

a::
:::>
I-

6

fj) ~!
c:(
a::
w
0-

5~
w

/' .l-

I4
~
c:(

/
w

3a::
I-
(J) ..

2

WEATHER CONDITIONS
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- - -- 1974 LOW FLOW

- .. _ .. - 1971 AVERAGE FLOW

NOTE:

1. SIMULATIONS WERE MADE FOR FINAL
STAGE OF TWO STAGE PROJECT
(SAME AS STAGE III) FOR STAGE II
ENERGY DEMANDS AND ILLUSTRATE
TEMPERATURE DIFFERENCES FOR
WET, DRY AND AVERAGE FLOW
CONDITIONS DOWNSTREAM OF
TALKEETNA.

2. SIMULATIONS WERE MADE FOR CASE
C FLOW REQUIREMENTS PRIOR TO
APPLICANTS DEVELOPMENT OF
CASE E-VI. THIS DOES NOT AFFECT
VALIDITY OF COMPARISON.
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NATURAL

CASE C INFLOW TEMPERATURE MATCHING

CASE C WARMEST WATER MULTI-LEVEL INTAKE

CASE C WARMEST WATER EL. 1800 & MULTI-LEVEL INTAKE
\

CASE C WARMEST WATER HIGH INTAKE TO D.C. CONE VALVES

NOTE:

SIMULATIONS WERE MADE WITH CASE C
FLOW REGIME BEFORE APPLICANT ADOPTED
CASE E-VI. THIS DOES NOT AFFECT VALIDITY
OF COMPARISONS BETWEEN DIFFERENT
MULTI-LEVEL INTAKE OPERATING POLICIES
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NOTE:

SIMULATIONS WERE MADE WITH CASE C
FLOW REGIME BEFORE APPLICANT ADOPTED
CASE E-VI. THIS DOES NOT AFFECT VALIDITY
OF COMPARISONS BETWEEN DIFFERENT
MULTI-LEVEL INTAKE OPERATING POLICIES

NATURAL

CASE C INFLOW TEMPERATURE MATCHING

CASE C WARMEST WATER MULTI-LEVEL INTAKE

CASE C WARMEST WATER EL. 1800 & MULTI-LEVEL INTAKE
\

CASE C WARMEST WATER HIGH INTAKE TO D.C. CONE VALVES
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4. AVERAGE WEEKLY VALUES

----- SIMULATED
TEMPERATURES E-VI
FLOW REQUIREMENTS
PROPOSED PROJECT

--- SIMULATED
TEMPERATURES E-I
FLOW REQUIREMENTS
(FOR COMPARISON)

5. DEVIL CANYON DRAWDOWN
OF 50 FEET - 2 LEVELS
OF SHUTTERS

LEGEND
- SIMULATED NATURAL

TEMPERATURES

NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MATCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGE 2 OF 3 STAGE
PROJECT
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SIMULAT!!.O 8U5ITHA
RIVER TEMPERATURI!S

IIIV!!.R MILE 130
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5. TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
DECEMBER -MARCH SHOULD
BE USED WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER

6. DEVIL CANYON ORAWDOWN
OF 50 FEET- 2 LEVELS
OF SHUTTERS

LEGEND

SIMULA TED NATURAL

TEMPERATURES

----- SIMULATED
TEMPERATURES E-VI
FLOW REQUIREMENTS
PROPOSED PROJECT

- - - SIMULATED
TEMPERATURES E-I
FLOW REQUIREMENTS
(FOR COMPARISON)

NOTES:
1. CLIMATOLOGICAL AND

HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT 1982

2. INFLOW TEMPERATURE

MA TCHING POLICY FOR
MUL T1-LEVEL INTAKE

3. STAGE 2 OF 3 STAGE

PROJECT

4. AVERAGE WEEKLY VALUES',"" ' '
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----- SIMULATED
TEMPERATURES E-VI
FLOW REQUIREMENTS
PROPOSED PROJECT

- - - SIMULATED
TEMPERATURES E-I
FLOW REQUIREMENTS'
(FOR COMPARISON)

5. TEMPERATURES SIMULATED
BY SNTEMP FOR PERIOD
NOVEMBER-MARCH SHOULD
BE USED WITH CAUTION AS
AN ICE COVER MAY EXIST
ON RIVER AND SNTEMP
DOES NOT SIMULATE
TEMPERATURES UNDER AN
ICE COVER (SEE RIVER ICE
SIMULATIONS)

LEGEND

-- SIMULATED NATURAL
TEMPERATURES

NOTES:

1. CLIMATOLOGICAL AND
HYDROLOGICAL DATA
PERIOD MAY 1981-SEPT.
1982

2. INFLOW TEMPERATURE
MA TCHING POLICY FOR
MULTI-LEVEL INTAKE

3. STAGE 2 OF 3 STAGE
PROJECT

... 4. AVERAGE WEEKLY VALUES
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NOTES:
1. STAGE II SIMULATION BASED ON CASE

E-VI FLOWS, STAGE:II ENERGY
DEMAND, INFLOW MATCHING
TEMPERATURE POLICY

2. NATURAL CONDITIONS NOT SIMULATED
UPSTREAM OF RM 140.

3. 3000 cfs REPRESENTS TYPICAL WINTER
FLOW UNDER NATURAL CONDITIONS
AT FREEZE UP'

LEGEND:

--- NATURAL CONDITIONS
_._. STAGE II OPERATING

• NATURAL SLOUGH BERM ELEVATION
SEE TABLE E.2.4.23
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.SIMULATED RIVER ICE CONDITIONS
STAGE ILvs. NATURAL

1981-82 WEATHER CONDITIONS
CASE E-VI FLOWS .
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NOTES:
1. STAGE III SIMULATION BASED ON CASE

E-VI FLOWS, LATE STAGE III ENERGY DEMAND,
INFLOW MATCHING TEMPERATURE POLICY

2. NATURAL CONDITIONS NOT SIMULATED
UPSTREAM OF RM 140.

3. 3000 cfs REPRESENTS TYPICAL WINTER
FLOW UNDER NATURAL CONDITIONS
AT FREEZE UP.

LEGEND:

--- NATURAL CONDITIONS
___ • LATE STAGE III OPER AT1NG

• NATURAL SLOUGH BERM ELEVATION
(See Table E.2.4.23l

---- EARLY STAGE III OPERATING

FIGURE E.2.4.275

SIMULATED RIVER ICE CONDITIONS
STAGE III vs. NATURAL

1981-82 WEATHER CONDITIONS
CASE E-VI FLOWS
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NOTES:
1. SIMULATIONS BASED ON LATE STAGE III

ENERGY DEMAND, INFLOW MATCHING
TEMPERATURE POLICY.

2. 3000 cfs REPRESENTS TYPICAL WINTER
FLOW UNDER NATURAL CONDITIONS
AT FREEZE UP.

LEGEND:

--- CASE E-1 FLOWS
'------CASEE-V1 FLOWS

• NATURAL BERM OVERTOPPING
ELEVATION (See Table E.2.4.24l

FIGURE E.2.2.276

SIMULATED RIVER ICE CONDITIONS
STAGE III

1981-8 2 WEATHER CONDITIONS
CASE E-1 vs. CASE E-VI
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PHOTOGRAPHS
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FRAZIL:-~~~~
ICE

-~-_.~--------- ----

PHOTO E.2.2.1 FRAZIL ICE UPSTREAM FROM WATANA

NATURAL
LODGEMENT
POINT---oil

PHOTO E.2.2.2 ICE COVER DOWNSTREAM FROM WATANA SHOWING
NATURAL LODGEMENT POINT

,.
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PHOTOS E.2.2.5
E.2.2.6
E.2.2.7
E.2.2.S

PHOTO E.2.2.3 SLOUGH 9 APPROXIMATELY 3500 FEET
UPSTREAM FROM SLOUGH MOUTH,DECEMBER 1982

...............~oii!--MOUTH
SLOUGH SA

PHOTO E.2.2.4 SLOUGH 8A FREEZE-UP, DECEMBER 1982
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PHOTO E.2.2.6

PHOTO E.2.2.7

PHOTO E.2.2.5 SLOUGH 8A NEAR LRX -29 LOOKING UPSTREAM

PHOTO E~2.2.6 SLOUGH 8A
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PHOTO E.2.2.7 SLOUGH 8A SHOWING FLOODING DURING FREEZE-UP

PHOTO E.2.2.8 ENLARGEMENT OF PHOTO E. 2.2.7 SHOWING
TURBULENT FLOW


