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Senitary.- A municipality of 80,000 inhsbitants is situsted al-
jecent to & smell stream which is rich in fish life. At low-water
stzze the stream is 50 feet wide, averages & feet deep, and the
flow ig 300 second Tfeet. This stream proceeds on to & river which
is located one day's flow downstrcam.

The municip@lity will discharge waste waiich consists solely o
domestic seﬁage. You may make assumptions for this problem. Iden
. give your source or reason therefor, |

-.J

ercn asgumption, end
Required: a) What is the domestic sewage BOD recuirement per cepite
per dey ? List any reference used, What is the total 30D in pounds
per day? b) Will plein sedimentation provide adenquate treatment

to protect the fish life in the stream down to the confluence with
the river? Skow celculations to support your ansver.

Solutions &) Domestic B0OD reQuirement: 54 g/dey/cepita (20°Q)
. Ref. Fﬁir, Geyer °Okun, 1958, v.II.
Total BODg (20° ¢) : 54%/dsy x 80,000 x 1 1b : 9515 1b/d=y

A543
b) Assuaptions:
- 3TREAM ‘ ' SEWAIE
Kl : 0.23 day™L (base;a) w K1 ¢ 0.35 dey™
Kz ¢ 0.50 day ik ' Tenp. : 20° ¢
DO ¢ 80% C Sat'n Q

W 100 gpcd
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STREAM . SEWAGE
femp. : 17° C DO : 0.0 mg/l
QS ¢ 300 cfs
BOD 1.0 mg/1

BODl/s: 1.5 mg/l

Waste flow: Q
(BoDg) (20° )

100 gped x 80,000 : 8MGD 3 12.4 cfs

54g/day x 80,000 ;
With Primery Treatment (30% Removal)

(BODb)v : 0.7 (142) : 100 mg/1
(BODl) : (BOD5)W : 100

1 - oK (5) 1 _ 4-0.35(5)

Below Discharge Point:

.o

s 121 mg/1

(DO) ml}& H 300(7.8) ~+ 12.4(0) e 7.5 mg/l
300+ 12.4 3 o
(30D )55 ¢ 300(;,5)+v12.4(121) : 6,24 mg/l
. 312.4 .
Initisl 02 Deficit DO s 9. 7 - 7.5 E 242
Adjust Rate Constents for 17° ¢ :
@) © g
K, ¢ K2 Cx 0P 0.25(1.135)177% ; 0.16 aey™t
0 m_ - . -
K, : K,2° Cx ™%, 0.50(1.024)17 20, 0.47 day™t

Calculate time, %, to Critical 0, deficit, D, (meximum)

~1 % Dy Ky -X%)

1
K, - Kl TR K, (BOD;) mix

2.2(0.47 = 0.16) ._
e 2 £ (T2 V323 dae

t 0.47
o ' 57706 tn OB
At this point the stream is gaining oxygen at a rate faster than

it is losing it and it will do so the whole distance to the river.
Hote: DO will not fall below 5.0 mg/l necessary for agquatic life.

..0!.6
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Hydraulic.- A turbine driven generator is fed throush a 30" diameter
penstock 4000 'feet long leading from a reservoir wnose water surfeace
elevation is 640 feet. In the penstock the velocity of flow is 8fps
with a Hazen-Williams coefficient C ¢ 120. The tail rasce water surface
elevation is 400 feet and residual velocity head is 0.5 feet. If

the efficiency of the turbine is 90 % snd that of the generator is 96%
how many KW of electricity can be'generated ?

§glution:<9 Write Bernouilli equation

mEECRe, 7
H%Ezé%?-*g ¢3°”V 2 ﬁ) between section 1 and 2 3
= "2 : & . + L
7 — /
2 h»meL_a Ele. woo ) ,
7 > .
A V“:o (0w erernon '\—w{,au)

3
» ®

a
From caert, for ¢ : 25.5 0 ¢ 30", L ¢ 4000' , C ¢ 120

l by | i
W, : 0, Qs AV; Q %('?’i)‘g"’"‘”“g”'w‘”"%;; hawsdual velo etly hrod = 0. 57
Q
he 3 0.71(9.9)( 4000 ) |, .o
i’ 000~ * 28.1"
The head loss at entrance to the pipe is:

2
v-_ P
h_ 3 0.5 x ‘ AIQ
e . ""—"; : Oo 50 ») o ;
2U ) é4.4 Oo5'3'

L

Wl : Total heed loss ¢ hf he : 28,1 .5 : 28.5°

Substituing these values into Bernouilli equetion :

540 - W, = 28.56 ¢ 400 .5 W, : 210.9!

fesi

Where W, ¢ Total head extracted froa system by turbine.
id

From equation : P ¢t Wh : R x Wh and 1 HP : 550'#/sec

943 HP

HP input to turbine : Quily 39,4(62.4)(210-9)
: : 550 °* 559

HP intb generator : HP out of turbine s 943(.3) : 849 UP

4P out of generator : 849(.96) : 815 HP

Jenerator outoyut 815(.745) ¢ 608 KW ANS., <«—

Soil Mechanic.- In laboratory consolidation test of sample cley
with = thickness of 1" reach 50% consolidation in 8 minutes. The
gample was drained top and.bottom. The clay layer from which the sam-
ple was taken is 26' thick. It is covered by a layer of sand through

'0.0010007
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which weter can escape 2nd is underlain by a pratically impervious
ved of intact shele. How long will the clay layer rsauire to rsach
50% consolidetion ?

Solutions Accordinz to ecquation T -

<
®
()

d
ot
!
i
i
|

Where s refers to the sample and 1 to the lsayer.
For semple Ho ¢ 0.5"  for the layer Hy : 26 feet the:

- 2
20 x 12 4
t :8}{&—-(7‘—;‘_,_7%“}(
1 9429 50 ¥ 24

(R=ference: Foundation Engineering by R.B. Peck , 1953, paze 335)
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