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PREFACE

The hydraulic model investigation of the pump intake and discharge
areas of the Teche-Vermilion Pumping Station was authorized by the
Office, Chief of Engineers (OCE), U. S. Army, on 18 October 1976, at the
request of the U. S. Army Engineer District, New Orleans (LMN).

The investigation was conducted during the period September 19767

November 1977, in the Hydraulics Laboratory of the U. S. Army Engineer
. -—Warerways Experiment Station (WES), under the direction of Mr. H. B.

Simmons, Chief of the Hydraulics Laboratory, and Mr. J. L. Grace, Jr.,
Chief of the Hydraulic Structures Division, and under the general super-
vision of Mr. N. R. Oswalt, Chief of the Spillways and Channels Branch.
The engineer in immediate charge of the model was Mr. P. E. Saunders,
assisted by Messrs. R. Bryant and F. L. Hebron. This report was pre-
pared by Messrs. Saunders and B. P. Fletcher.

During the course of the study, Messrs. Tom Johnson, Phil
Napolitano, Reynold Broussard, Herb Albert, Terry Miller, Kearney Shaw,
Ira Moss, and Mike Sanchez-Barbudo of LMN; Joseph Harz III and Joe
McCormick of the Lower Mississippi Valley Division; David Shaw and
Joseph P. Hartman of the St. Louis District; and John Robertson of OCE
visited WES to discuss the program of model tests, observe the model in
operation, and correlate test results with concurrent design work.

Commanders and Directors of WES during the conduct of this inves-
tigation and the preparation and publication of this report were
COL John L. Cannon, CE, and COL Nelson P. Conover, CE. Technical

Director was Mr. F. R. Brown.
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CONVERSION FACTORS, U. S. CUSTOMARY TO METRIC (SI)

UNITS OF MEASUREMENT

U. S. customary units of measurement used in this report can be con-

verted to metric (SI) units as follows:

Multiply By
cubic feet per second 0.02831685
feet 0.3048
feet per second 0.3048
inches 25.4
miles (U. S. statute) 1.609344

To Obtain

cubic metres per second
metres

metres per second
millimetres

kilometres
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PUMPING STATION FOR TECHE-VERMILION BASINS

ATCHAFALAYA RIVER, LOUISIANA

Hydraulic Model Investigation

PART I: INTRODUCTION

The Prototype

1. The proposed pumping station for the Teche-Vermilion Basins
will be located on the west bank of the Atchafalaya River in southern
Louisiana, about 3 miles* north of Krotz Springs and 15 miles east of
Opelousas, Louisiana (Figure 1). The pumping station will pump water
from the Atchafalaya River into the drainage area for Bayou Teche and
the Vermilion River and will provide supplementary fresh water to the
surrounding area, for industrial, agricultural, and municipal use.

2. The plan and profile of the proposed design are shown in
Plates 1-3. The five vertical, self-priming, wet pit, mixed-flow pumps
will individually discharge over a protective levee into a common dis~
charge basin. The pumps will be driven by horizontal electric motors
through right angle gear reducers. During the minimum Atchafalaya River
stage of 3.0 ft NGVD**, each pump shall have a capacity of 260 cfs at a
total head of 27.3 ft. During average Atchafalaya River stage at
14.26 ft NGVD, each pump will have a capacity of 280 cfs at a total head
of 18.0 ft. The pumps will be designed for siphonic operation and will
be capable of priming the siphon at an approximate flow velocity of
7 fps at a total head of 48.12 during minimum river stage conditions.
The pumps will discharge through individual 65-in. ID pipes over a
protective levee with a crest at el 44.0 ft NGVD. The 45-degree

"saxophone" type pipe outlets will discharge at an elevation of 21.0.

* A table of factors for converting U. S. customary units of measure-
ment to metric (SI) units is presented on page 3.

*% All elevations (el) cited herein are in feet referred to National
Geodetic Vertical Datum (NGVD).
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The saxophone outlets will maintain a constant pool of water in the
pipes, thereby aiding in establishing siphonic flow and maintaining the
recommended 24-ft negative pressure in the siphon crest during station
design flow of 1,300 cfs. A combination vent and vacuum breaker valve
at the siphon crest, controlled by pump start and stop, will aid in
establishing and breaking the vacuum.

3. The discharge side of the pumping station will consist of
five 65~in.-ID saxophone discharge pipes discharging into a concrete
stilling basin. Riprap protection will be provided in the outlet
channel.

Purpose of the Model Study

4, The model study was conducted to evaluate characteristics of
flow in the inlet channel, sump, energy dissipator, and outlet channel
and to develop practical modification required for improving the hy-
draulic performance of the structure. Tests were also conducted to
determine the size and extent of rock protection required downstream

from the energy dissipator.




PART II: THE MODEL

Description

5. The model (Figure 2) was constructed to an undistorted linear
scale ratio of 1:16.25. The model of the approach area reproduced the
sump, the pump intakes, about 700 ft of the approach channel, and about
230 ft either side of the approach channel center line. The model of
the discharge side of the pumping station reproduced the saxophone dis-
charge pipes, the concrete stilling basin, about 320 ft of the outlet
channel, and about 100 ft either side of the outlet channel center line.
The model limits are indicated in Plate 1. The approach and outlet
channels were molded of cement mortar to sheet-metal templates. The
stilling basin was constructed of marine plywood and the sump and pump
intakes were constructed of plastic.

6. Flow into the five simulated pump columns to the stilling basin
was provided by five centrifugal pumps; a separate pump returned the
water to the approach channel. Flow from the pump intakes to the still-
ing basin was measured with turbine flow meters; return flow from the
stilling basin to the pump intake was measured with an elbow meter.
Water-surface elevations were measured with staff gages and velocities
were measured with current meters. Pressure cells were placed beneath
the pump intakes to determine instantaneous pressure fluctuations (Fig-
ure 3). Steel rails on both sides of the model provided a reference
elevation and support for measuring devices. Pressure fluctuations and
flow rates were monitored from the operation console located adjacent to

the model (Figure 4).

Interpretation of Model Results

7. The accepted equations of hydraulic similitude, based upon

Froudian criteria, were used to express the mathematical relations be-

tween the dimensions and hydraulic quantities of the model and prototype.




a.

b. Exit from pumping station

Figure 2, The 1:16.25-scale model
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Figure 3. Pressure cell location
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Figure 4. Model operation console




Dimension Scale Relation

Length 1:16.25

Area A =12 1:264.06
r r

Velocity Vr = Li/z 1:4.03

Discharge Qr = Li/z 1:1065

Time T = Ll/2 1:4.03
r r

Manning's n n_= L1/6 1:1.59
r r

Pressure P =1L 1:16.25
r r

8. Measurements of discharge, water-surface elevations, and pres-
sure fluctuation can be transferred quantitatively from the model to the

prototype by means of the scale relations above.

10
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PART III: TEST RESULTS

Method of Operation

9. The proposed pumping station consists of five pumps separated
by divider walls in the sump (Plates 2 and 3) with undivided outlets
(Plate 4). The invert of the sump was at el -15.5 with the pump suction
bell diameter to be determined by the model study. The pumps were
manually operated with automatic monitoring of discharge from each pump.
The minimum anticipated pool is el 3.0 with a maximum elevation of 40.0.
Variation in water demand will require operation of various numbers of
pumps and consideration of all pumping combinations at various water
levels in the sump. Discharges and tailwaters from combinations of all

five pumps operating were reproduced in accordance with the rating curve

provided in Plate 5.

Approach Channel, Sump, and Pump Intakes

10. The approach channel has a bottom width of 20 ft and 1V-on-
4H side slopes up from el -15.5 to a berm on both sides at el 17.0
(Plate 2). The relatively long and straight approach channel provides
satisfactory flow distribution to the entrance of the pump sump. The
wing walls (Figure 5) convey the flow from the approach channel to the
sump and five pumps with a minimum of flow contractions and turbulence.
Photo 1la shows flow patterns in the approach channel with the water
level at el 40.0 and pumps 1, 2, 4, and 5 operating. Photos 1b and 1c
show the same pump combination with the water level at el 14.0 and
el 3.0, respectively. The surface flow patterns in Photo 1 indicate
adverse flow conditions; however, flow conditions along the bottom of
the approach channel, sump, and at the pump intakes were satisfactory.
Flow to the pumps was fairly uniform regardless of the number or combina-
tion of pumps operating and no indication of surface vortex formation was
evident. Velocities measured along the channel bottom at the sump en-

trance and downstream of the trashracks with pool elevations of 3.0,

11
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Figure 5. Approach to pump sump

14.0, and 36.0 and pumps 1, 2, 4, and 5 operating are presented in
Plate 6.

11. Pressure cells (Figure 3) were mounted in the floor of each
sump under the center of the pump suction bell. The pressure cells were
installed to give a basis of qualitative comparison between various
operating conditions and to determine the optimum bell diameter. Tests
were conducted with simulated 70-, 84-, and 100-in.-diam suction bells
over a representative range of submergence levels and combinations of
pumps operating. Table 1 shows the maximum instantaneous pressure
recorded under various hydraulic conditions indicating some improvement
with the 84- and 100-in.-diam suction bells. Plate 7 indicates maximum
pressure fluctuations relative to submergence for various flow condi-
tions with 70-, 84-, and 100-in.-diam bells. The above pressure fluctua-
tions (about *5 ft of water), measured for anticipated flow conditions,

are not considered to be of sufficient magnitude to adversely influence

12
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the performance of the pump. No significant surface vortex action was

observed with the three bell diameters for the range of sump elevations
anticipated. Test results indicated that varying the bell diameter did
not significantly affect the hydraulic characteristics of flow entering

the suction bell.

12. Tests were conducted with the 70-in.-diam bell to investigate

sump elevations lower than those anticipated. Plate 8 illustrates the
effects of pool elevations, lower than those anticipated, relative to
pressure fluctuations for various combinations of pumps operating.
Hydraulic performance was satisfactory for pool elevations as low as
-8.0 (11 ft below minimum anticipated pool of el 3.0). Pool elevations
below -8.0 produced air-entraining vortices.

13. The proposed (original) designs for the pumping station ap-
proach channel, sump, and pump intakes provide satisfactory hydraulic
flow for all anticipated flow conditions. Tests also indicated that
either the 70-, 84-, or 100-in.-diam suction bells could provide
satisfactory flow to the pump. The satisfactory hydraulic performance
observed at the inlet side of the pumping station was attributed to the
relatively long and straight approach channel to the sump, the rela-

tively long pumping bays, and the high submergence on the pumps.

Discharge Outlets, Stilling Basin, and Outlet Channel

Original design

14. The original design for the discharge outlets and stilling
basin consisted of five 45-degree, 65-in.-ID saxophone discharge pipes
discharging into a common stilling basin (Figure 6). The discharge
pipes outlet was located at el 21.0. The stilling basin's 100-ft-wide
and 20-ft-long apron was located at el 10.0, surmounted by vertical

sidewalls and terminated by an end sill. A riprap-lined transition was

provided from the 100-ft-wide stilling basin to the outlet channel. The
outlet channel consisted of a 20-ft-wide invert at el 11.8 with 1V-on-3H

side slopes to el 19.8.

15. 1Initially, tests were conducted for various tailwater

13
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elevation and results indicated that stone displacement, for a given dis-
charge, always occurred at the lower tailwater elevations. Subsequently,
tests to evaluate stone displacement were conducted at the minimum tail-
water corresponding to the number of pumps in operation. The critical
condition was one pump operating with the basin initially dry (Figure 7).
In the original design, the trajectory of flow from the discharge pipe
extended about 20 ft beyond the stilling basin (Figure 7) and failed the
18-in.-thick layer of riprap on the side slope (Figure 8). Other flow
conditions with the original design are shown in Photos 2a-2d. Velocity
measurements taken 2 ft above the channel bottom are shown in Plate 9
for various flow conditions. It appeared that it would be advantageous
to extend the length of the stilling basin and increase the size of the
riprap protection or to change the angle of the discharge pipes.
Type 2 design

16. The discharge pipes in the type 2 design contained a 90-degree
elbow; however, the trajectory of flow still extended about 4 ft beyond
the stilling basin (Figure 9). Various flow conditions are illustrated
in Photos 3a-3e. A 5-ft extension of the stilling basin (type 2-modified
design) to a 25-ft total length (Figure 10) resulted in containment of
the flow trajectory and satisfactory performance in the stilling basin
and satisfactory velocity distribution in the downstream channel
(Plate 10).
Type 3 design

17. Although the type 2 design was satisfactory from a hydraulic
standpoint, the type 3 design was investigated for economic analyses con-
ducted by the New Orleans District and indicated that sloping walls in
lieu of vertical walls around the outlet would permit considerable
savings. The type 3 design consisted of 45-degree saxophone outlets and
a 50-ft-long stilling basin with 1V-on-3H slopes on each side and back of
the stilling basin. Tests conducted with the original design indicated
that a 50-ft-long stilling basin would contain the flow trajectory from
the 45-degree outlets. The outlet channel and stilling basin side slopes
were protected with an 18-in.-thick layer of stone. The end sill was

sloped to more readily permit rock or debris to be washed out of the




Figure 7. Original design discharge channel, pump 1 discharging
{280 cfs) at minimum tailwater el 14.5 ft

Figure 8. Original design discharge channel; failure of 18~in.~thick
layer of riprap on side slope resulting from pump 1 discharging
280 cfs, tailwater el 14.5 ft
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Figure 9. Type 2 stilling basin, 90-degree elbow;
discharge 280 cfs, tailwater el 14.5 ft

basin. Photos 4a-4e show flow conditions resulting from one to five
pumps discharging 280 cfs each at the respective lowest tailwater ele-
vations anticipated. During operation of one pump with minimum tailwater
(Photo &4a), riprap washed off the side slope and into the stilling basin.
With five pumps operating and the respective minimum tailwater elevation,
there was slight movement of the stones composing the 18-in.-thick rip-
rap on the channel side slopes downstream of the stilling basin. The
stones became more stable as the tailwater elevation was increased above
the minimum anticipated.

Type 3-modified
(recommended) design

18. At a meeting between representatives from the U. S. Army
Engineer District, New Orleans, the U. S. Army Engineer Division, Lower
Mississippi Valley, and the U. S. Army Engineer Waterways Experiment

Station, it was decided to adopt the type 3 design with a few minor

17
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18




I ACHEY SR s

modifications. The possibility of riprap failure was reduced by extend-

ing concrete paving up the side slopes around the stilling basin and
increasing the riprap thickness and stone weight on the downstream chan-
nel side slopes from 18 to 24 in. and 292 to 691 1b wmax , respectively
(Figure 11 and Plate 4). The paving on the stilling basin side slopes
was terminated at the upper edge by a ledge to prevent stone from rolling
onto the slab. Model tests of the type 3-modified design indicated that
paving around the stilling basin should extend to el 14.5 on the rear
slope and to el 17.0 on the side slopes and that the 24-in.-thick riprap
(wmax = 691 1b) on the channel side slopes was stable for all anticipated
flow conditions. Bottom velocities and current directions for various
flow conditions are indicated in Plate 11. Flow characteristics in the
recommended design were identical with those observed for various pumps
operating in the type 3 design (Photo 4). The recommended design

(Figure 11) was considered to provide satisfactory hydraulic performance
and adequate stone protection for the range of anticipated flow condi-
tions. Although the recommended design is not as hydraulically effective
as the type 2 design because of the reverse currents in the stilling
basin (Plate 11), it was recommended because of the cost savings realized
from the sloping walls around the stilling basin in lieu of the vertical

walls.

ks s
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PART IV: DISCUSSION

19. Hydraulic performance of the original design inlet channel
and sump was satisfactory for all anticipated sump elevations with var-
ious numbers and combinations of pumps operating. This was attributed
to the relatively long and straight approach channel to the sump, the
relatively long pumping bays, and the high submergence on the pumps at
the minimum anticipated sump elevation. Tests conducted to investigate
various size bell diameters indicated that for the range of bell diam-
eters evaluated, there was no significant difference in the performance
of flow entering the suction bell.

20. Hydraulic performance of the outlet structure and stability
of the riprap in the outlet channel were improved by the addition of
minor modifications developed during the model study.

21. Tests results indicated that the critical hydraulic condi-
tions occurred with one pump operating and the basin initially dry. Flow
exiting from the 45-degree saxophone discharge outlet passed over the 20-
ft-long stilling basin apron and impinged on the invert of the riprap-
protected exit channel, resulting in displacement of the stone. Similar
results were observed with a 90-degree saxophone discharge outlet.

22. The jet was contained in the basin and satisfactory stilling
basin performance was obtained with the 45-degree outlets by lengthening
the stilling basin from 20 to 50 ft.

23. 1In the interest of economy, it was desirable to investigate
the hydraulic feasibility of replacing the stilling basins vertical side-
walls and rear walls with sloping (IV on 3H) walls. Tests results indi-
cated that hydraulic performance with the slopes was satisfactory; how-
ever, tests also indicated the necessity for pavin; the slopes to reduce
the possibility of rock sliding into the stilling basin. Should stones
occasionally enter the basin, the end sill was sloped to facilitate
their removal by hydraulic action in the stilling basin. Model tests
also revealed that the riprap thickness and size on the exit channel side
slopes should be increased from 18 to 24 in. (Wmax from 292 to 691 1b)

to ensure rock stability for all anticipated flow conditions.

21



Table 1

Maximum Pressure Fluctuations for Various Bell Diameters,

Pool Elevations, and Combinations of Pumps Operating

Discharge per Pump, 280 cfs

Bell Diameter Pool Elevation Maximum Pressure Fluctuation
in. ft NGVD ft
70 3.0 3
6.0 1.6
16.0 1.4
,E 21.0 2.0
| 26.0 4.0
E ) ‘ 36.0 2.4
84 3.0 0.8
l 14.0 1.1
36.0 0.6
100 3.0 1.9
l 4.
36. 0
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b. Pool el 14.0

Photo 1. Surface flow pétterns, pumps 1, 2, 4, and 5
operating; discharge 280 cfs per pump (sheet 1 of 2)
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Photo 1 (sheet 2 of 2)
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a. One pump discharging; minimum tailwater el 14.5 ft

b. Two pumps discharging; minimum tailwater el 16.8 ft

Photo 3. Flow conditions with the type 2 design;
discharge 280 cfs per pump (sheet 1 of 3)




C.

d.

Four pumps discharging; minimum tailwater el 20.6 ft

Photo 3 (sheet 2 of 3)
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e.

Five pumps discharging; minimum tailwater el 21.7 ft

Photo 3 (sheet 3 of 3)




b. Two pumps discharging; minimum tailwater el 16.8 ft

Photo 4. Flow conditions with the type 3 design;
discharge 280 cfs per pump (sheet 1 of 3)




C.

d.

Four pumps discharging; minimum tailwater el 20.6 ft

Photo 4 (sheet 2 of 3)




. e. Five pumps discharging; minimum tailwater el 21.7 ft

Photo 4 (sheet 3 of 3)




.

N
t ELECTRICAL
SUBSTITUTION P 7%
z A1 1§
| A X -
NN z \]
F = 2
N
> «
Z
[¢] § 1] ]
7 S/ WARP Iy
- i N a '
Q EL 28.0 "
z EL 28.0 2
2 24" RIPRAP ON 5
5 9" SHELL BASE EL 23.0 =
w w — 7.5 3
g JL EL|17.5
z 10N 3 PUMPING ‘o
NS N STATION G L 17.0
O X N Isl | ware N
& ! ~teLiss el |5 Si| o
S G N ) S ¢ pug = i
i S — s |z “E — '
7 -~
1 XL 1.4 & T S | B P=enisd .
| ~N-ELT8 Y 1 & Z
7 . Y < \ S
£ o - @ -
/ 1ow 3 % X 2
MODEL LIMITS N -
S 8|
© -
~ e
-~
w




8" RIPRAP ON 6+
SHELL BASE

ELECTRICAL
SUBSTITUTION

<
Z
Is1
hi =
» 4 Q
= (&) EL 40.0 -
O, -~ u
:q N
-
_5 L) ’ O
S > s
=~ ~ o WARP EL 36.0
\ 7
EL 28.0 a
EL 28.0 2z V4 n
o 3 >
- EL_Z_J-O_ —~ [’ MODEL LIMITS % %
L EL|17.5 1~ ¥ &
EL 17.5} y X
1PING o h\, v P S
- Y <
ITION X EL 17.0 _/ [ g,( ( \_'E-L 17.0 %‘r
=== ~ ) l -
[ ——— | =t i
_Q(
VY'
v
) R
17.5 Ny
O
o A
] A
-l
w

GENERAL PLAN OF
PROJECT

PROPOSED DESIGN
SCALE
100 0 100 200 FT
HHi —




\
N
EL 39.0
10N 4 4 10N ¢
P2 o
M'Af 10 0

EL37.0

~N—EL 45.0

-
———sl—r—r—é,ro‘_lo_—rk
st f
2 Y Y 2,‘_
o k8 ¢ -
Z ~J
L 45.0
EL198 . ° w
/1— ) o T
sty ---F —edo—me < ——— =z =3 | . Y gnpmpnpy _ a
T ———t-==- —--—-———j— -1&-'@1 g BN SR -
el Il 1 K E—— Y R —— n
4" RIPRAP ON < —_——T [ Spmptiety F Sy S S A YT [l S s X 2 =% = -
6" SHELL BASEY| |5 ‘_L }L__ o ___}f T LoN6—H T _ n,_l ST 'SHEET':{. A
Z 3 =31t H-—-1---t1 STA 2212 + 52 L.5.3 4 CI' T3-PILE '_’_”:l -
EL18- | (8 1 L. mner FRER e L LT LT L Re=SIPHON 54— o a——o—a
] - E' 10.0 R N %_I BREAKE Q-H- - =
4 S e R == mm=s oy ZGHE@T— S e 77
- \‘”j ELeso | - O
. F
]| s o, 20" - 0
A,
3t + YR 3 o
nd 8 g
by - 1 ON 4 Q
5 N 3 ¢ %
- < - Z 10N g
2 w
\
[~ EL 39.0
f EL 370
100 . 0~ \10- .0
PLAN
€ LA HWY 105
WEST LEVEE
103+ . 0" ! 162' - 0- ?
SIPHON
BREAKER
| . EL 45.0
EXISTING GROUND | EL 28.0

EL 1.8

24" RIPRAP ON
6" SHELL BASE

PIPES

5 - 66"

¢ DISCHARGE

PROFILE

EL 44.0

€ SHEET PILE




EL 9.0 18 RIPRAP ON -
y -~ 6" SHELL BASE -
4 ACCESS BRIDGE %‘
v
/-EL 2.0 ~
WARP
EL 37.0
N ,-.Tj st
EL17.0~
o ) 3
N /
€
‘;\-/°P/ WARP
. EL 46 -
K /EL 45.0 z
o 2
2.0 -
& p—— a ,l— a o g Z&J\‘ =
< ’ Sainian -[ bt V7 = [ \IZ K
SR ===z S — o 1 EL1SS 7 ! ]
ul = f]: = 137
= = _’_i,”EgT—— 2 = =S ——— = = }/)
T ._’E_____:[ T w
I T e o __l[ FLO o
e | e IR/ SN S G
= SR = == =
—, i EL4so | 2 -0 Z S . 66" : DISCHARGE
| PIPES / :
20 -0 PUMP STATION s
3¢ 3 o
5 WARP
&
& 10N 4 ACCESS BRIDGE —__ |
10N T NEL 1707
| _EL1IS
4 f
EL 39.0 Y 4 WARP
EL37.0 “
S EL 239 ;1
p o
LEVEE PUMP STATION
SIPHON \
BREAKERE APPROACH WALL
L 45.0
] . . EL 28.0 —
“¥t- e
CinvERT T T T\ TS e INVERT .0
EL 30.2 ~—— EL 23.0
, 3
EXISTING GROUND EL 21.25
EXCAVATION LINE —
& SHEET PILE
18" RIPRAP ON
20 . 0 6" SHELL BASE PLAN AND PROFILE

PROPOSED DESIGN

SCALE
20 0 30 60
HSHHT — F—3




1.9 £l
e 4 | ¢ RAIL
¢ RAIL ~
i : — SEMIGANTRY CRANE
‘ J —1 ~
H ' g H
L4 —
| f TRASH RAKING UNIT
[ TA2)
EL 45.0 EL 45.0 L s
P [ “1 "
A ‘ KRR T .
-~ ~
i » " 4? -
' b
66" ¢ DISCHARGE
PIPE 3
N 31|
Sy 2
4 .0n

T 1T Il

'm

T\ Sun PIT
. PUML\/[:L—M.O
' D > ¥ 0

>~

~ JTTI7

7 33 TT

6’ - 6"

-~

BULKHEAD IN
CLOSED POSITION

EL-15.75

RIPRAP

— SHELL BASE

t— SECOND PLACEMENT
CONCRETE

PROFILE

19 0

2 - 0

L 21 - 0"

21 -

2'- - 0,.

L 9:-0" |




€ RAIL ~

EL 44.23

.,;

|
J

13

\._\k
ba| | - BULKHEAD IN
4] CLOSED POSITION

,—— APPROACH WALL

EL-15.75
RIPRAP
I~ SHELL BASE
———1- SECOND PLACEMENT
CONCRETE
70110 -6
T

66" - 6°
9:-0 51 6" 16'-0
N
-
[N
R A . > AR
o, LADDER L-2 —J— ik >
6;{ o \H "z M 4 o S
N [\ | H e . N

2 ¢ PUMP Y nooR
5 —E-]" | S i -./ 3 L
K (R - 5. > 1 . . I. - F g =] a——
; | == Ny ] |

(S f [TH ) . - (]
+|— [V | B 3 ™ v DO

5 B 3 \ S

-~ > N ™~ -~
. E -~ p
N j o> L

' : MW— -
.. L d . L4 s z ’ z 2 ‘,—.-' ']
N @

. < -

< ( i H 1 % M f * °°,
0 t L I

o i . D =8
- j‘\\/ ~ -
5 : W |
R ;___[_‘—'___.',_ . 1. 4 " [ . ! e i » N
] ' i ﬁ— BULKHE AD

5 o » . sLoT 5

L a -
= i - 4—H P ; 5
Q .

o I = 0
47 : / L2
(=1 ’ L
_. L_r 2 v L4 ’ { v z z L v g
] —F——— It e T E

© 4 8Nl = . . ©
47— | EINE ] °
o 2 : ; ~ . @
N L4 : - ——»¥ [a)

L 3 H ' —_
] /' »
- n s -
L. - PRRE . e e 8 N\ p — r ]
TRASHRACK (TYP.)A
© PUMPS

SECTION B

INTAKE STRUCTURE
PLAN AND PROFILE
PROPOSED DESIGN

SCALE
5§ 0 s 10 15 F¥

PLATE 3




‘ g
-
¥
l.. -+
WA
'" J Qihh IMNN
qu /. /\\
L /_ Y -
l A
£ WIT
- g |2
i
HE No AL~/ — s >
-— w0 = 0§ w0 - 0§ - o
Dass v - R TE
(=]
ELYZ) v vura —" 13 ro
—3 . . T
- = 2 ¥
o J = X
Duavoy 3 — ¢ 2 \/
= > Z
s's 1
_ P ~ B
_ ; - = 861 13
2 o 5\~ T
—— .\ -—
%2 Vo.: 13 gvisdos | <
_ 0°81 73 77vM dOL ? ? 9
g
p. Y.
J )\
\ +I¢:0H —
+ 7 Zew i3 2y
N\
T Y T YT 7Y Y a\E 1 e
3l3 > .g.avoy 3 HE NO Al <
W o An. o
2|+
Ty
&




e e e e s W s AP T A S At ———" e e . - B e P memmiens e e e e e e e

N9IS30 335040¥d
371408d ANV NY1d
= HHBH
JYNLIONYLS 13771N0 Ly g
Jv DS
V NOILJ3S
|
wE =1 w9 " . 9E wE = Pl w0 - 0§
|
W06 :QI.N
NOILYAVIXI 40 SLIWIT
_ =\ 1] $°8 73 —
i P oo
—a 0’01 13 ~
- e g~ 2
S3did s&rL3 o 370H NIVHG 3 9
o
59 :\\\ 11 ) 3SVE TIIHS .9
-+ 3 WNMQQ.ZWIM ..M 0°tz 13 NO dV¥dIY w#Z
~ — o5z 3 vadid nre
69z 13
el [o}] w
3v oS
= F—Tmp
14 Ov Ot o2 [+]} (]
NVY1d
AY v
A N -d.avoy 3 — HE NO Al 7 3
z D D S/ G S v
7/ G Wy
Y Y S 6913 NS

1

HE NO AL

Wil e S1

/ /
) |

~

PLATE 4




137100 NI 3AHND ONILYY

14 8°LL 73 LY3ANI 1INNVHO 1371N0
00 + S2€ NOILVYLS HY3IN T13INNVHO

oovt

S42 ‘3ADUVYHISIO

0001 008

008! 0091
r

T T

SdWnd § ¥04 13
‘ML WIWINIW

SdWnd ¥ 404 13
‘ML WNWININ

dWnd | 404 73
‘ML WNWINIW

SdWNd Z 304 13
‘ML WOWININ

SdwWnd € 404 13
‘ML WNWINIW

vi

9

-1}

[£4

ve

GAON 14 “TANNVHD JONYAIANOD NI 39VLS

e

PLATE 5




y—'|b
T
e

—

I

3
|
WATER-SURFACE EL 36FT

@)

el [@l{|| &

L

LU

I

K] L
WATER-SURFACE EL I4FT

ol Tl el l@]l|| l®
| T— i

Ll

111

|

WATER-SURFACE EL 3 FT

VELOCITY |

SCALE

(] ) 2 rPs

BOTTOM VELOCITY DISTRIBUTION
PUMPS 1, 2, 4, AND 5 OPERATING
DISCHARGE 280 CFS PER PUMP

PLATE 6

PO




ds G Gl 7 vy o

dANd Y3d S4D0 082 3IDYVHOISIQ
ST1138 WVIG-NI-00! INV ‘-p8 -0L

NOILVA3I3 100d SA
NOILVNLONTd 38NSS3Ydd

7738 WVIA-NFOOI

WALV 40 L334 ‘NOLVALINT WS
o & e ¢ o § ¥ € & [

<

o

QADN 14 ‘NOLVAIIZ 004

o
~

ot

7738 AVIA-NI-bE

WALV 30 L3133 ‘NOLWALINTS JWNSSING
. 3 ° < L4 2

S N

;:

s
T
] i
1. i I ql—l \
j A A‘n
o
—+ —o2
]
R - — e e
— - .
IT\% L I e L1
|
j#ﬁ* + g L‘I.,flkfl?.l.,lﬁn
T
! g | o

GADN L4 ‘NOILVAZII 100d

ONIIVEILO Sdmnd SO
SNOLLYNIGNOD SNOIVA HLIM QINIVL
-@0 NOILYALDINYS mwNNiIXww Jdv
QILVDION SNOILYNLINT S 3uNSS Ida  FLON

Xy DAY

—_—

17138 WVIQ-NI-OL

WALV 0 1334 ‘NOLIVNLOINTY JOESING

or . 1 ] L L ] s 1 4 € 2 t 05
T T T T T i
P
.
% P
L
j W 4 e s
! I | . .
AR N
W -
- ;
! 4 } p e e i T
7 —— $
| ¢
-+ — e e e on:d
| —tn -
| :
| -4
T#‘[I..u\lTTl.lo - - ;nn
|
i i ;
,.v||,,+‘o . } N Tn
: W :
f; .. * D e e [ 13
| e
* I i .. TLOO

PLATE 7




2 *
1 o —t
. Q
>
1 3
£ 2
- L
= .- od
£ L -
'—
s
w _—.'L
d -4
J
§ "
-6
-8 4
-10
o) 1 2 3 4 s 6 7 8 9 10
PRESSURE FLUCTUATION, FEET OF WATER

MIN AVG MAX

NOTE: PRESSURE FLUCTUATIONS INDICATED
ARE MAXIMUM FLUCTUATION 0OB-

TAINED WITH VARIOUS COMBINATIONS
OF PUMPS OPERATING

PRESSURE FLUCTUATION
VS POOL ELEVATION

70-IN.-DIAM BELL

DISCHARGE 280 CFS PER PUMP

PLATE 8

FUYRRTID) S




dANd ¥3d S4D 082 3IDHVHOSIA 14 £12 13 ML ‘ONILVHIdO §-| SdNd 14 902 13 ML ‘ONLIVHIdO ¥-I SdNNd »
NOIS3Q TTVYNIDIHO

TINNVHD 398VHOSIA
NI S3ILID0T3A WNOLLO8

.._..oljnlnlo v 0 T ALIDOT3IA

3v3S

713 ML 'ONILVYIHO €-1 SdNNd 14991 13 M1 'ONILVHIHO 2 ONV | SdNNd 9 14SPl 13 M1 "ONILYYIdO | dNNd ®




dANd ¥3d S4O 082 39Y¥VHISIQ
NOIS3a Q313IQON-2 3dAL

T3INNVHD 39d8VHOSIA
NI S3ILI0073A WNOLLO8

S4s® 0 ¥ T 0 2 ALIDOIIA
3TV

[

14 081 73 M1 ‘ONILVH3JO €-1SdNNd >

k]
g g o d

13 212 13 ML ‘'ONILVYH3dO S -t SdNNd ¢

14991 73 ML 'ONILVYIJO 2 ONV | SdNNd ¢

14 902 13 M1 'ONILVHIHO -1 SdiNNd »

14Svt 13 ML 'ONILVY¥3dO | dNNd ®

4
g 0 00

T ST R

PLATE 10




dWNd ¥3d S4O 082 3IDYVYHOSIA L4 £12 13 ML 'ONILVHIdO S-I SdWNd » 14 902 13 ML ONIVHIMO ¥-1 SdNNd »

(NS1S30 G3GNINWODIIY) ‘. -
Q3131IQ0N-€ 3dAL \ I
A3INNVHD 398VHOSIA o

NI S3ILID0T3IA KWOLLiO08

[ e f
Sd4® 8 ¥ T 0 T ALIDONIA

37vOS

PLATE 11

14 061 73 ML 'ONILYYILO €-1 SdANd > 14991 73 ML 'ONILVH3dO 2 ANV | SdNNd 4 14S'pt 13 ML "ONILVHIHO | NN ©

. e L. RN _ o e
- N - . P J i Fir’b.?.}h a | s i el Y. PR GRS S ——— - . i




.

- ’*’f‘-.’

In accordance with letter from DAEN-RDC, DAEN-ASI dated
22 July 1977, Subject: Facsimile Catalog Cards for
Laboratory Technical Publications, a facsimile catalog
card in Lidbrary of Congress MARC format is reproduced

below.
1

Saunders, Peter E

Pumping station for Teche-Vermilion Basins, Atchafalaya
River, Louisiana; hydraulic model investigation / by Peter E.
Saunders, Bobby P. Fletcher. Vicksburg, Miss. : U. S. Water-
ways Experiment Station ; Springfield, Va. : available from
National Technical Information Service, 1980.

21, [11) p., [81 leaves of plates : ill. ; 27 cm. (Tech-
nical report - U. S. Army Engineer Waterways Experiment
Station ; HL-80-6)

Prepared for U, S. Army Engineer District, New Orleans,
New Orleans, Louisiana,

1. Channel flow. 2. Hydraulic models, 3. Pumping stations,
4. Teche-Vermilion Basins, 1. Fletcher, Bobby P., joint
author. TI. United States. Army. Corps of Engineers, New
Orleans District. III. Series: United States. Waterways Ex-
periment Station, Vicksburg, Miss. Technical report ;
HL-80-6.
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