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I, INTRODUCTION 

Project Report No. 174 

Model Study of the Van La.re 

Overflow Distribution Structure 

The. Van Lare sewage treatment £acili ties in Mon:t'oe County, New York 

must eventually receive waste from an increased number of waste effluent 

conduits. The combined flow to the Van Lare treatment faoili ties is 

limited to 230 mgd and must enter the facili ~Y through two-six-foot 

diameter conduits. Each condu.i t must carry half of the total maximum 

flow. 

A new distribution structure has been proposed by O'Brien and Gere 
Engineers which will receive waste from six effluent conduits and pass 

the flow from these conduits to the two inlet parts of the Van Lare Plant. 

The ma:x:imum. discharge of these six condu.i ts is expected to reach 600 mgd. 

The flow in excess of 200 mgd must be passed to a storm wate~ treatment · 

plant. The overflow distribution structure is to be built with its:floor 

at an elevation of 67.5 feet and with a tap elevation at 86 feet. Waste 
can be discharged by gravity from this facility ·~o both the Van Lare 

treatment facility and the storm water treatment facility. The discharge 

to the Van Lar~ treatment facility is controlled by sluice gates in the 

distribution structure. Excess flow over 200 mgd is by-passed over a 

weir to the storm water treatment facility. A seventh conduit discharge 

.flows up to 200 mgd into the distribution st:ructure downstream of the 

control weir and must go directly to the storm water prooessing.facilities. 

Because of the complex nature of the pro~osed new distribution 

structure, it was decided to conduct a physical model test program to 

determine the hydraulic performance of the struct1U'e. This :report 
summarizes the resul~s of the model tests. 
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II. DESCRIPTION OF THE MODEL 

A 1 to 12 scale model of' the distribution structure was built accord

ing to the preliminary design drawing supplied by 0 1J3rien and Gere Engineers. 

This drawing is shown in Fig. 1. .An overall view of the completed model 

is shown in Photo 1. The he:x:agonal bo:x: at the center of the photograph is 

the distribution structure to be tes·l:ied. All inflow Md outflow pipes 

attached to the structures are labeled A th:t'ough K in accordance with 

the labels shown in Fig. 1. The smaller bo:x: in the background is a tail

water control bo:x: which controls the tailwater elevations of' each outflow 

line by adjustable weirs. It is also used to measure the combined dis

charges through lines H a.nd I and lines J and K. .All supply lines 

draw water from a common overhead supply source. Flow into each supply 

line is controlled by a valve and measured by either ~ calibrated orifice 

or elbow meter. 

:Because this is a gravity flow system and flow conditions in the dis

tribution structure are of' main concern, the model was constructed and· tested 

according to the Froude law of' dyriamic similarity. Accordingly~ the model 

will simulate the flow within the .di~tribution bo:x: ve~ well but will not 

simulate the energy losses in the long supply and discha;'ge lines. Conse

quently, the head at the intake point of each discharge line was established 

by the tailwa.ter control to an elevation calculated by 0 1J3rien and Gere 

Engineers. For example, the piezometric head at lines R and I was set 

at 74 f't at the flow ra~e of' 200 mgd and the head at lines J and K was 

set at 75·7 f't at 400 mgd. Wire mesh was used in each supply line to dump 

out excess turbulence generated at the valves. This also assured the 

occurrence of' subcri tical flow in the pipe and ori tical flow at the outfall 

when the pipe was not --submerged. 

According to the· Froude law of' similarity, the measured quanti ties 

in the model may be scaled up to predict the prototype performance using 

the following scale factors, where the subscripts p and m denote 

prototype and model, respectiv~ly, 

L 
Linear Scale ratio; f = 12 

m 

L 
Velocity ratio; -1- = 12 

m 
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))is charge ratio; ~ ~ ( 12 )!>/2 

~ . F ::::; 12 
m 

Pressure X'atio; 

III. TEST BESULTS 

The model was tested aocoX'ding to the opeX'ating schedule deteX'roined 

by 0' BX'ien and Gere Engineers. This schedule is shown in Table 1 • In 

addition to the flow conditions shown in this table, an alternate set of 

flow conditions identical to those shown in Table 1 weX'e tested, except 

that the inflows at lines A and B were diverted to line c. Thus, a 

~otal of 26 flow conditions were tested. The result of each run is described 

below. 

A. Minimum Flow Condi tiona 

Photos 2 and 3 show the :minimum flow conditions, Min. 1 and Min. 2, 

X'espectively. The low flow condition fills only the tX'apezoidal part of 

the flow channel in the structure as desired. The wateX' surfaces are 

relatively tranquil and the elevations of 71 ft and 73 ft can be observed 

in Photos 2 and 3, respectively. 

B. Average Flow Condi tiona 

·Photos 4 through 7 show the four average flow conditions listed in 

Table 1 • Fifty mgd inflow each was imposed on lines A and B for all 

four cases. In addition, 15 mgd inflow was added from line E to con-

- . sti tute A 1 flow condition. The outflow was equally divided between 

lines H. and I. Photo 4 shows that the flow in the distribution box 

was relatively smooth. The water surface in the box was at elevation 

72.5 ft.- An A2 flow condition was obtained by adding 50 mgd from line D 

to the A.1 flow condition. This gave a uniform surface elevation at 73 ft 

as shown in Photo 5. The outflow was spread evenly between lines H and 

I. For the A3 case, the flow from line E was increased to 80 mgd and the 

flow in D reduc~d to ~ero. The flow in lines H and I became 90 mgd 

each. The water surface level in the control structure remained nearly 

equal to 73 ft. This flow condition is shown in Photo 6. The flow 
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condition, .A4, was obtained by reducing the outflow .at lines H and I 

to 75 rogd each and 30 rogd was passed through lines J and K. To 

accomplis~ this the sluiqe gate on lines H and I must be lowered·to 

reduce the flow in these lines and raise the water surface sufficiently, 

76 ft, to cause the overflow of 30 mgd· over the weir. The flow over the 

weir can be seen in Photo 7• A slightly increa~ed elevation at the down

stream end of the weir was due to the momentum of the inflow crossing the 

basin. 

0. Peak Flow Conditions 

Seven peak flow conditions were examined in the model, according to 

the schedule of Table 1. The results for the water surface conditions 

axe shown on Photos 8 to 14. 

Peak flow condition 1 (P1) as shown in Photo 8 had a flow of 100 ~ 

from each of lines A and ]., 80 mgd in line lll, and 120 mgd in line F. 

The outflow was adjusted to give 100 mgd each in lines H and I by means 

of the sluice gates. Two hundred mgd flowed over the weir and out from 

lines J and K. The water surface downstream of the weir was below the 

crown of condu.i ts J and K. 

Peak flow condition 2 (P2) required the same inflow as P1 above. 

However, the sluice gates on lines H and I were further lowered to 

reduce the flow in these lines to 75 mgd each. The flow in lines J and K 

increased to 250 ·mgd. The water level in the box rose to 77.5 to cause 

250 mgd to pass over the weir. Photo 9 shows the water surface conditions 

of P2. 

The maximum flow condition was simulated dur~ peak condition 3 (P3). 

The inflow was as follows: A := B = 100 mgd, E = 80 mgd, F := 120 mgd, and 

G := 185 mgd. The heavy water usage in other facilities of the Laboratory 

at the tiine of this test reduced the available head so that the total flow 

of 600 mgd was reduced to 585 mgd. For this reason, two alternative com

binations of discharges, each combination adding up to a total of 585 mgd, 

were tested. For the first alternative, lines H and I discharged 

100 rogd each and lf.nes J and K a total of 385 mgd.. In this case the 

water surface elevation was 78 ft upstream of the weir and 77 ft down

stream of the weir. The flow condition is shown on Photo 10. For the 
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second alternative, the flow through H and I were reduced to 92.5 mgd 

each in order to maintain an overflow of 200 mgd so that the flow through 

lines J and K had a tptal of 400 mgd. This second alternate flow 

condition was also satisfactory. 

It is significant to note that the water surface disturbance was 

reduced as the outlets from lines c, D, -E, and F were partly submerged and 

the outflow velocity from these lines was reduced from critical to sub

critical as the water level in the structure partially submerged the 

outlets. 

For peak flow condition 4(P4), conduits A and B each delivered 

100 mgd; E delivered 80 mgd; and F delivered 120 mgd. The outflow from 

the structure was 75 mgd from H and 325 mgd through J plus K. Photo 11 

shows the water surface for the P4 condition. The water surface elevation 

upstream of the weir was 77 ft and 76 ft downstream of the weir. The water 

surface was not quite level along the length of the weir. There was a 

slight pile-up of water ne~ the downstream end as can be seen in Photo 11. 

Peak flow condition 5 (P5) is shown on Photo 12. The inflow from A 

and ] conduits was 100 mgd each and that from oondui ~s E and F were 

90 mgd and 180, respectively. The outflow from conduits H and I was 

100 mgd each. The remaining 270 mgd flows out through conduit J plus K. 

The disturbance to the flow over the weir due to the cross-flow from E 

and F is very evident. No adverse operating condition was envisioned 

from this, however. 

Peak flow condition 6 (P6) refers to peak flow in conduits H and I. 

The inflow was 75 mgd each from conduits A and ] and 80 mgd from 

conduit E. TJ:Us gives an outflow through conduits H and I of 115 mgd 

each. The water surface elevation in the diversion structure was 75 ft 

and a maximum hydraulic gradeline of 74· 08 in the conduits H and I. 

This flow condition is shown in Photo 13. 

Peak flow condition 7 (P7) is shown on Photo 14. The inflow was 

60 mgd each from lines A and :B, 80 mgd from line E, and 100 mgd from 

line F. The outflow from lines H and I ·were limited to 100 mgd by 
~ 

throttling the slUice gates. The remaining 100 mgd was forced over the 
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weir and discharged through lines J and K. 

D. Special Flow Conditions 

1. Unbalanced Flow Conditions in Conduits A and ] 

Because of a problem in the existing control strUcture, the 

inflow from the two conduits may not be equal· at all times. [l:wo 

sets of unbalanced inflow conditions, (QA::: 120 mgd, ~ ::: 80 mdg) 

and ( QA ::;:: 80 mgd, ~ ::: 120 mgd), were tested. The resulting water 

surface conditions are shown in Photo 15 and Photo 16, respectively. 

Flow measurement taken at the orifice meters indicated no detectable 

changes in lines H and I. This means the flow rate through the 

two outflow pipes are mainly dete~ned by the friction and the 

average available head but not sensitive· to the tu:r'bulence or the 

secondax.y currents generated by the unbalanced inflows. 

2. Weir Performance 

The performance of the overflow weir was examined in detail · 

for a maximum flow condition. The maximum total inflow used in the 

tests was .585 mgd instead of the 600 mgd requested due to the pre-
-

viously mentioned capacity limitation. The difference in the flow 

was so small that its effect on the weir performance should be 

negligible. The sluice gates at lines H and I were throttled 

to allow ·the discharge through each of them to be equal to 92.5 mgd 

so that 200 mgd would flow over the weir. The inflow from line G 

was equal to 200 mgd. This gave the water surface elevation of 78 ft 

upstream. of the weir and 77. 2.5 ft downstream of the weir. .A1 though 

there was some flow pile-up occurring near the downstream end of the --weir, the overall flow was quite satisfactory. The water surface 

condition is shown in Photo 17. 

E. .A1 ter:nate Inflow Conditions 

It was requested by O'Brien and Gere Engineers that the effect of 

replacing the inflow from conduits A and E with conduit C be 
' 

examined. The s~e tests were made as specified in Table 1 with conduits 

A and ] closed and an equal amount of flow passing through C. The 
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results are shown in Photos 18 to 30. The results of this series of 

tests are essentially the same as that of the other series in every 

respect except that the~e were more-surface disturbances and pile-up of 

water at the downstream end of the distribution structure due to the 

greater flow velocity and the coherence of the jet near the water surface. 

This ~s believed to be caused by (1) concentration of flow in one pipe 

and (2) relatively higher elevation of line C as compared with lines 

A and B. 

IV. COHCLUSIONS .AND RECOMl\lEJNDATIOHS 

The model performed quite satisfactorily for the series of flow 

conditions tested. There are a few minor possible problem areas for 

which some improvement may be made. These are as follows. 

A. Ventilation of the Overflow Weir 

A long weir sealed at both ends as ,proposed has a tendency to flutter 

at a particular flow rate. This fluttering is a nuisance and occasionally 

may cause structural damage. It can be prevented by ventilation of the 

nappe. The exact amount of necessary flow rate is difficult to calculate. 

It appears that a 1 ft diameter pipe at each end of the weir would be 

sufficient for the purpose. The vent should have its air intake at a 

sufficiently high elevation to prevent being flooded at all times. 

B. Weir Height and Flow Control 

The proposed weir height of 76 ft requires a considerable amount of 

throttling at the intakes of lines H and I in order to force overflow 

when inflow exceeds 200 rogd. (This condition assumes that the frictional 

and other losses estimated for the entire lines H and I are correct.) 

If so desired, the weir height could be lowered to 74-1/2 ft or thereabouts 

in order to reduce the throttling requirement at lines H and I; that is, 

some flow in excess of 200 rogd may automatically overflow without throttling. 

However, this must be done with caution because it would also reduce the 

controllability of the flow. That is, if the weir is too low and the 

friction in lines~ H and I too high, then· it would not be able to dis-r 
charge 200 rogd through these lines. 
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c. Floor Elevation 

There is an advantage to keep lines J and K completely s~b

merged during an overflow period. This would require lowering of the 

pipes and the floor on the downstream side of the weir by about 6 ft. 

This amount can be reduced to the extent that the weir height elevation 

in the stop distribution structure could be raised. 

D. Water Surface Disturbances 

It can be seen from the photographs of the model in operation that 

the surface disturbance is reduced as the conduits C, D, E, and F are 

more submerged. The raised tailwater reduces the velocity of discharge 

and hence reduces the surface disturbance. It mqr be beneficial to lower 

the inflow pipes as much as the geometry pe~~ts. 
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LIST OF FIGURES, TABLES AND PHOTOGRAPHS 

Figu:re 1 Drawing of th~ overflow distribution structure supplied by 
O'Brien and Gere Engineers, Inc. 

Table I Operation conditions supplied by O'Brien and Gere Engineers, 
Inc. 

Photo 1 Completed 1/12 scale m~del of overflow distribution structure. 

Photo 2 

Photo 3 

Left to right in foreground conduit G, D, c, B, A, E, F. 
Conduit K in left background. 

Minimum flow condition 1 in the model conduit. A = 25, J3 = 25, 
E::::: 5, H = 27.5, and I= 27.5 mgd. 

Minimum flow condition 2 in the model flow conduit. A= 25, 
J3::::: 25, D = 50, E = 5, H = 52.5, and I= 52.5 mgd. 

Photo 4 Average flow condition 1. Inflow in model, A::::: 50,~.= 50, 
E::::: 15 mgd, Outflow, H = 57.5, I::::: 57.5 mgd. 

Photo 5 Average flow condition 2. Inflow to the model,' A= 50, J3 = 50, 
D = 50, E = 15 mgd. Outflow, H = 82.5, I::::: S2.5 mgd. 

Photo 6 Average flow condition 3· Inflow to the model, A= 50, J3 = 50, 
E ::::: SO mgd. Outflow, H = 90, I ::::: 90 mgd, 

Photo 7 Average flow condition 4. Inflow to model, A= 50, J3 = 50, 
E = SO mgd. Outflow, H = 75, I = 75, J+K = 30 mgd. 

PhotoS Peak flow condition 1. Inflow to model, A::::: 100, J3 = 100, 
E = So, F = 120 mgd. Outflow, H = 100, I = 100, J+K = 200 mgd. 

Photo 9 Peak flow condition 2. Inflow to model, A = 100, J3 = 100, E = So, 
F = 120 mgd. Outflow, H = 75, I = 75, J+K = 250 mgd. 

Photo 10 Peak flow condition 3· Inflow to model, A= 100, J3 = 100, 
E = SO, F = 120, G = 185 mgd. Outflow, H = 100, I.= 100, 
J+K = 3S5 mgd. 

Photo 11 Peak flow condition 4· Inflow to model, A= 100, J3 = 100, 
E::::: SO, F = 120 mgd. Outflow, H = 15, I = o, J+K = 325 mgd. 

Photo 12 Peak flow condition 5. Inflow to model, A= 100, J3 = 100, 
E = 90, F = 1SO mgd. Outflow, H = 100, I = 100, J+K = 270 mgd. 

Photo 13 Peak flow condition 6. Inflow to model, A= 15, J3 = 75, 
E = So mgd. Outflow, H = 115, I = 115 mgd. 

Photo 14 Peak flbw condition 7· Inflow to model, A= 60, J3 = 60, 
E = SO, F = 100 mgd. Outflow, H = 100, I = 100, J+K = 100 mgd. 



Photo 15 

Photo 16 
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Photo 17 

Photo 18 

Photo 19 

Photo 20 

Photo 21 

Photo 22 

Photo 23 

Photo 24 

Photo 25 

Photo 26 

Photo 27 

Photo 28 

Photo 29 

Photo 30 
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Special flow condition 1. Inflow to model, A~ 120, 
B = 80 mgd. Outflow, H = 100, I = 100 mgd. 

Special flow pondi tion 2. Inflow to model, A= 80, B = 1'20 mgd. 
Outflow, H = 100, I = 100 mgd. 

Special flow condition 3· ·Inflow to model, G = 200 mgd. 
Outflow, J+K = 200 mgd. 

Minimum flow condition 10. Inflow to model, 0 = 50, E = 5 mgd. 
Outflow, H = 27.5, I= 27.5 mgd. 

Minimum flow condition 20. Inflow to model, 0 = 50, D = 50, 
E = 5 mgd. Outflow, H = 52.5, I= 52.5 mgd. 

Average flow condition 10. Inflow to model, 0 = 100, E = 15 mgd. 
Outflow, H = 57.2, I= 57.2 mgd. 

Average flow condition 20. Inflow to model, 0 = 100, D = 50, 
E = 15 mgd. Outflow, H ,;, 82.5, I = 82.5 mgd. 

Average flow condition 30. Inflow to model, 0 = 100, E = 80 mgd. 
Outflow, H = 90, I = 90 mgd. 

Average flow condition 40. Inflow to model, 0 = 100, F = 80 mgd. 
Outflow, H = 75, ~ = 75, J+K = 30 mgd. 

Peak flow condition 10. Inflow to model, 0 = 200, E = 80, 
F = 120 mgd. Outflow, H = 100, I = 100, J+K = 200 mgd. 

Peak flow condition 20. Inflow to model, 0 = 200, E = 80, 
F = 120 mgd. Outflow, H = 75, I = 75, J+K = 250 mgd. 

Peak flow condition 30. Inflow to model, 0 = 200, E = 80, 
F = 120, G = 200 mgd. Outflow, H = 100, I = 100, J+K = 400 mgd. 

Peak flow condition 40. Inflow to model, 0 = 200, E = 80, 
F = 120 mgd. Outflow, H = 75, I = O, J+K = 325 mgd. 

Peak flow condition 50. Inflow to model, 0 = 200, E = 90, 
F = 180 mgd. Outflow, H = 100, I= 100, J+K = 270 mgd. 

Peak flow condition 60. Inflow to model, 0 = 150, E = 80 mgd. 
Outflow, H = 115, I = 115 mgd. 

Peak flow condition 70. Inflow to model, 0 = 120, E = 80, 
F = 100 mgd. Outflow, H = 100, I = 100, J+K = 100 mgd. 

! 
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TABLE I. Operation conditions supplied. by D':Brien and Gere Engineers, Inc. 

Min Min Avg Avg Avg Avg Pk Pk Pk Pk Pk 

(i) ® G) @ G) ® G) ® Q) @ ® 
25 25 50 50 50 50 100 100 100 100 100 

25 25 50 50 50 50 100 100 100 100 100 

0 0 0 0 0 0 0 0 0 0 0 

0 15-50 0 15-.50 0 0 0 0 0 0 o· 
.$ 

5 .5 1.5 1.5 so so so 80 80 80 90 

0 0 0 0 0 0 120 120 120 120 180 

0 0 0 0 0 0 0 0 200 0 0 
I 

27.5 35-52 • .5 57-5 6.5-S2.5 90 7.5 100 75 100 . 7.5 100 

27.5 35-52 • .5 .57-.5 6.5-S2 • .5 90 7.5 100 7.5 100 0 100 

0 . 0 0 0 0 JO 200 2.50 400 325 270 

NOTE: In the f'uture Lines A & ]3 may be abandoned and. the f'low from those lines 
would be carried by Line C. Testing should. also incorporate this 
possible change. .All flows in million gallons/day. 

Pk 

® 
75 

75 

0 

0 

80 

0 

0 

11.5 

11.5 

0 

Pk 

(j) 

60 

60 

0 

0 

80 

100 

0 

100 

100 

100 
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Drawing of the ove:rflow distribution structure 
supplied by 0 1:Srien and Gere Enginee:rs, Inc. 



Photo 1 - Completed 1/12 scale model of overflow distribution 
structure. Left to right in foreground conduit G, D, 
C, B, A, E, F. Conduit K in left background. 





Photo 2 ~ Minimum flow condition 1 in the model conduit. A ~ 25, 
B = 25, E = 5, R = 27.5, and I= 27.5 mgd. 

Photo 3 ~ Minimum flow condition 2 in the model flow conduit. 
A= 25, B = 25, D = 50, E = 5, R ~ 52.5, and I = 52.5 mgd. 





Photo 4 - Average flow condition 1. Inflow in model, A== 50, :B == 50, 
E == 15 mgd. Outflow, H == 57.5, I== 57.5 mgd. 

Photo 5 - Average flow condition 2. Inflow to the model, A = 50, 
:B =50, D = 50,·E = 15 mgd. Outflow, H ~ 82.5, I= 82.5 mgd, 

r 
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Photo 6 - Average flow condition 3· Inflow to the model, A ~ 50, 
] ~ 50, E ~ 80 mgd. Outflow, R ~ 90, I ~ 90 mgd. 

Photo 7 - Average flow condition 4· Inflow to model, A = 50, 
] = 50, E ~ 80 mgd. Outflow, H ~ 75, I~ 75, J+K ~ 30 mgd. 





Photo 8- Peak flow condition 1. Inflow to model, A~ 100, ~ ~ 100, 
E ~ 80, F ~ 120 mgd. Outflow, H ~ 100, I ~ 100, J+K ~ 200 mgd. 

Photo 9 - Peak flow condition 2. Inflow to model, A ~ 100, ~ ~ 100, 
E ~ 80, F = 120 mgd. Outflow, H = 75, I = 75, J+K = 250 mgd • 

• 





Photo 10 - Peak .flow condition 3· Inflow to model, A~ 100, B ~ 100, 
E ~ 80, F ~ 120, G ~ 185 mgd. Outflow, H ~ 100, I ~ 100, 
J+K ~ 385 mgd. 

Photo 11 - Peak flow condition 4• Inflow to model, A= 100, B = 100, 
E = 80, F ~ 120 mgd. Outflow, H = 75, I ~ O, J+K = 325 mgd. 

n 





Photo 12 - Peak flow oonaition 5. Inflow to moael, A= 100, ~ = 100, 
E = 90, F = 180 mgd. Outflow, H = 100, I = 100, J+K = 270 mgd. 

Photo 13 - Peak flow conaition 6. Inflow to moaei, A= 75, ~ = 75, 
E = 80 ~a. Outflow, H = 115, I = 115 mga. 





Photo 14- Peak flow condition 7• Inflow to model, A~ 60, ~ ~ 60, 
E ~ So, F ~ 100 mgd. Outflow, H ~ 100, I ~ 100, J+K ~ 100 mgd. 

Photo 15- Special flow condition 1. Inflow to model, A= 120,] = 80 mgd. 
Outflow, H = 100, I ~ 100 mgd. 
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Photo 16 - Special flow condition 2. Inflow to model, A~ 80, ] = 120 mgd. 
Outflow, H = 100, I = 100 mgd. 

Photo 17 - Special flow condition 3· Inflow to model, G = 200 mgd. 
Outflow, J+K = 200 mgd. 
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Photo 18 - Minimum flow condition 10. Inflow to model, 0 ~ so, E ~ S rogd. 
Outflow, H ~ 27.S, I~ 27.S rogd. 

Photo 19 - Minimum flow condition 2d. Inflow to model, 0 ~ SO, D ~ So, 
E ~ S rogd. Outflow, R ~ S2.5, I ~ 52.5 rogd. 
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Photo 20 - Average :flow condition 1C. Ini'low to model', C :::: 100, E :::: 15 mgd. 
Outflow, H:::: 57.2, I:::: 57.2 mgd. 

Photo 21 - Average :flow condition 2C. Inflow to model, C = 100, D :::: 50, 
E = 15 mgd. Outflow, H:::: 82.,5, I :::: 82.,5 mgd. 





Photo 22 - Average flow condition 30. Inflow to model, 0 = 100, E = 80 ~d. 
Outflow, H = 90, I = 90 rogd. 

Photo 23 - Average flow condition 40. Inflow to model, 0 = 100, F = 80 rogd. 
Outflow, H = 7,, I= 75, J+K = 30 rogd. 
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Photo 24 - Peak flow condition 10. Inflow to model, 0 ~ 200, E = 80, 
F ~ 120 mgd. Outflow, H = 100, I ~ 100, J+K = 200 mgd. 

Photo 25 - Peak flow condition 20. Inflow to model, 0 = 200, E = 80, 
F ~ 120 mgd. Outflow, H ~ 15, ! =·75, J+K ~ 2$0 mgd • 

• 
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Photo 26 - Peak flow oonaition 30. Inflow to moael, C = 200, E = 80, 
F = 120, G = 200 mga. Outflow, H = 100, I = 100, J+K = 400 mga. 

Photo 27 - Peak flow oonaition 40. Inflow to moael, C = 200, E = 80, 
F = 120 mga. Outflow, H = 15, I = o, J+K = 325 mga • 
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Photo 28 ~ Peak flow condition $0. Inflow to model, a ~ 200, E ~ 90, 
F ~ 180 mgd. Outflow, H ~ 100, I ~ 100, J+K ~ 270 mgd. 

Photo 29- Peak flow condition 60. Inflow to model, C = 1$0, E =.80 mgd. 
Outflow, H = 11$, I = 11$ mgd. 

} 

D 



_______ .. ,.j.__ __ 



I 

Photo 30 - Peak flow condition 70. Inflow to model, C = 120, E == 80, 
F = 100 mgd. Outflow, H = 100, I = 100, J+K = 100 mgd. 




