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Zagazig University 4™ Civil Year
Faculty of Engineering Sanitary Eng.
Environmental Eng . Dept. 2008/ 2009

Sheet
Wastewater Collection and Pumping
L. Discuss the following:
a) Types of collection systems and compare between them.
b} Collection system planning.
¢) Sewer appurtenances,

d) The objectives, types and shapes of manholes.
e) Sources of wastewater and wastewater flow variations.

2. Estimate the design wastewater flows (average, minimum and maximum) for
10" of Ramadan city, given the following:

- Max number of population = 500,000 capita.

- Total area of industrial districts = 1500 hectare.

- GWT is about 15.0m under land level

- Water consumption =300 L /c/d.

- Total arca of commercial district = 800 hectare.

- Storm water covers an area of 2500 hectare.

- Rain fall intensity i.= 0.1 mm/hr, and average value of run off coeif C =0.2

MNote: .
According to the Egyptian code:
- [ndustrial ww flow rate =40 - 80 m'/d/hectare.
" . Commercial wiv flow rate = 40 - 150 m’/d/hectare.

3. For a city producing an average flow rate of 500 liter/ sec, if the water
consumption in this city is 250 Lf¢/d, and the average sewage flow is about 85%
of the water consumption, determine number of population, and then calculate
the peak and minimum flow rates. (Based only on sewage flow)

4. Discuss the following:
a) Types of sewer pipes.
b) Design consideration when selecting sewer pipe materials.
c) The governing factors (design criteria) in design of sewers.
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3. A circular separate sewer 15 carrying the wasfewater flowing from a
residential area of population 50000 Capita and wastewater flow rate of
200 L/C.d {no infiltration and no rain exist). The sewer matenal has n=
0.013 and to be installed parallel to the average slope of the ground
surface which is 0.3%.

* Design the suitable sewer determining:
a- Sewer diameter
b- Flow velocity at minimum and maximum flow
conditions.

6. Find out the diameter of a main sewer carrying a flow of 800 L /s, when
running % full if the slope of the main sewer is (.25 %. Determine also the
velocity of the flow.

7. A circular combined sewer is to carry 0.28 m’/sec 'when running 3/4 full at
maximum flow conditions and 0.11 m’ /sec at minimum flow conditions.
Assuming the minimum velocity is to be not less than 0.6 m/sec and the
ground is nearly flat. determine the diameter and the suitable slope of the
sewer. Calculate the velocity at min and max conditions.

8- Design a gravity sewer to serve a population of 15000 capita with an
average sewage flow of 240 L/C.d. If the first manhole ground elevation is
12.75 m and the end manhole ground level 15 12.00 m. The distance between
the two manholes is 30 m. Find the invert level of sewer at manholes.

9- A 600 mm diameter sewer is designed to flow at 3 depth and to be
installed on a slope ensuring a 1.1 m/s velocity obtained at full depth.
Find the required slope, associated velocity and rate of discharge at the
design depth. At (d/D) = 0.67, (a/A) = 0.708, (t/R) = 1.165. (Assume
Manning's roughness coefficient “n” as 0.013 and the variation of “n"
with depth is negligible.

10. A main sewage collector 48" (1200mm) in diameter and has aslope of 0.0009
carries at max flow 800L/s. This collector joins a branch sewer 24" (600mm)
diameter and has a slope of 0.2 % with a minimum velocity of 0.50 m/s. At
what height above the invert level of the main collector should the branch
sewer enter so that during max flow {in the collector) there will be no
backing up of sewage in the branch sewer? (Illustrate your answer with
drawings).

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



11. Design the shown sewerage system and draw a profile for line A-B-C-D.
Showing ground level (GL), sewer invert level (IL), slope, diameter, depth of
excavation, and horizontal station. The design data are:

» Q1 = 100 Lisec (peak flow rate at 3/4 full).

« Q1 = 200 Lisec (peak flow rate at 3/4 full).

« Minimum flow rate will be at 1/3 full.

_Abom | 109 | 1om
' 1

)
¥

= GL = 1200

T -

g

[FF

L = 6,50 GL =600 = v 80 &L = 10,60
o q= ( ILesoo _¥
A a ® o

Gz

W

P -
(T) GL = 10.00

Qi

12, Discuss the following:

Necessity of sewage pumping.

Pump analysis ( capacity, head, and efficiency)
Pump characteristics curves.

Systemn head - capacity curve.

Pump operating point.

13. A town has a population of 150,000 capita. The average per capita water
supply is 280 Lic/d. assuming 80% of water reaches the sewage pumping
station. Determine the size of the rising main, size of the sump well and
power of the pumping unit, taking into consideration the following data:

velocity in the rising main = 1.0 m/s

the length of the rising main = 2000m

the sewage is to be pumped against a head of 18.0m

three pumps shall provided ( two carry maximum flow + one standby)

minimum time for each pump running continuously = 20 min
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L 0.030 0.449 0.068 0.225 0.301
0.14 0.042 1 0496 | 0.085 | 0.244 0.349
0.16 0.055 0.536_ ! 0.102 0.261 0.392
0.18 | 0.070 0575 | 0.121 0.278 0.436
0.20 0.088 0.615 0.142 0.285 | 0482
0.22 0.107 0.651 0.164 0.311 0.526
024 | 0.125 0.682 0.183 0.325 | 0.564 |
0.26 0.150 0.719 0.208 0.342 0.609
0.28 0.172 0.748 0.230 0.356 0.647
0.30 0.196 0.776 0.252 0.369 0.683
0.32 0.223 0.805 0.277 0.383 | 0.722
0.34 0.251 0.832 0.301 0387 | 0.759 |
0.36 0.274 0.853 0.322 0.408 0.788
0.38 0.305 0.878 0.348 0.422 0.823
0.40 0.337 0.903 0.374 0.436 0.857
0.42 0.371 0.926 0.401 0.450 0.891
0.44 0.399 0.944 0.423 0.461 0.916
0.46 0.434 0.965 0.450 0.475 0.948
0.48 0.463 0.981 0.472 0.486 0.971
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0.55 0.580 1.041 0.566 0.533 1.062
0.60 0.671 1.072 0.626 0.564 1.110
| D.65 0.757 1.098 0.689 0.597 1.153
0.70 0.838 1.120 0.748 0.631 1.185
0.75 0.912 1.133 0.804 0.667 1.207
0.80 0.978 1.140 0.858 0.705 1.217
0.85 1.031 1.137 0.906 | 0.747 1.213
0.90 1.066 1124 | 0948 | 0.796 1.192
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Zagazig University 4" Y ear Civil (2008)

Faculty of Engineering Sanitary Engineering
Environmenta] Engineering Dept Shest Mo (2)
e ———————— e

Primary treatment o=

1- discuss the following :

a) Total solids content of & wastewater and the interrelationships
of the different categories to which TS is fractioned.

b) Dissolved oxygen in wastewater.

¢} BOD (biochemicel oxygen demand).

d) COD (chemical oxygen demand).

€) The two stages (carbonaceous and nitrogenous) of the
biochemical demand to oxidize the organic matter in
wasiewaler,

2- For a city of present population of 285000 capita and average daily
water consumption of 215 lfe/d, if the rate of population increase is 2%
per year, it is required to Design;

¥ Flow reception tank.

¥" Approach channel

v Manual cleaning coarse screen

3. Calculate the settling and scouring velocities needed for the design of
grit removal chamber and then design the required grit removal chambers
(including the sizing of the proportional weir) given the following

v Grit diameter is 0.25 mm

¥ Grit specific gravity of sand particles is 2.65 and clay particles is

1.15

¥ Cp=10, f=0.03 & B=0.06

v Flow rate is 30000 m*/d
- Draw cross- section of the designed units

4- Tt is required to design an aerated grit removal chamber in wastewater
treatment plant that serves population of 150000 capita, if the average
daily water consumption is 280 L/C.

Draw plan and section elevation in one of the designed units showing all
the designed dimensions on the drawing
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Zagazig University

Faculty of Engineering

Environmental Engineering Dept

41 year Civil (2008)
Sanitary Engineering
Sheet No (2)

5. For the flow rate and BOD concentrations given in the following table
determine the volume of the required equalization basin and effect of the
flow equalization on the BOD values, note that the treatment plant
capacity is 15000 m*/d, and the plant works 24 hr per day

el
Time Flow rate, m"/ hr | BOD, ppm
12 MN -4 AM 250 320
4 AM -8 AM 375 350
BAM -12N J12.5 360
112N -4PM  |937.5 400 J
4PM -B8PM 1375 450
8PM —12MN | 500 390

6- Calculate the capacity of an equalization tank for the given data then

calculate the effluent BOD with time

Time Flow rate, | BOD, | Time Flow rate, | BOD,
m’/ sec P m’/ see ppm
12MN-2AM |0.275 225 1ZN -2PM 0.455 225
2AM -4 AM |0.150 25 2PM -4 PM 0.390 225
4 AM ~-6AM |0.100 225 4PM =-6PM 0.375 2235
6AM —-8aAaM |0.125 225 &P -EBPM 0.355 225
gAM -10AM |0.300 225 8PM -10PM |0.425 225
InAaM =12 |0.450 225 10 PM =12 MM |0.375 225

7- Design the distribution chamoer for a wastewaisr treatment plant will
serve a city of population of 200000 capita if the average daily
wastewater flow is 250 liters, given that the number of distribution
chamber outlets is five.
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Zagazig University 4™ Year Civil (2008)

Facuity of Engineering Sanitary Engineering
Environmental Engineering Dept Sheet Mo (2)
e ——— e S

8- A primary clarifier is to be designed Lo treat domestic wastewater
having 320 mg/l suspended solids and a flow of 7500 m’/d. a batch
settling test was performed using an 20 em dizmeter column that was 3.0
m long and had withdrawal ports every 0.6 m . The reduced data giving
the percent removals are as shown in the following table

- Percent suspended solids removal at given depths & time

Depth, m | 0 min | 10min | 20min | 30min | 45min G0min | 90min
0.6 0 28 43 68 70 85 88
1.2 0 18 39 50 56 - 66 82
1.8 0 18 25 34 53 59 73
2.4 0 12 i) 31 41 53 62
A0 Q a a a a a a

a data showed an increase in solids concentrations

- It is required to determine; :
1- The design detention time and the design overflow rate if 63
percent of the suspended solids are to be removed.
2- the design diameter and depth

9 - For central feed circular sedimentation tank with diameter of 35 m and
water depth of 3.0 m , if the retention time is 1.5 hr and 2 hr at peak flow
pate and average flow rate respectively ;
v Design the required outlet weir if the weir load is 250 m*/d
v Design the outlet V notch weir.
v Design the outlet channel and calculate the difference in
water level between the tank and the outlet channel.
¥ Draw cross section and plan in a central feed circular
sedimentation tank showing all pipes and details.

10 - Design rectangular primary sedimentation tank(s) in a wastewater
treatment plant that receive an average flow rate of 1.15 m*/sec , if the.
average sewage flow rate is 195 Ve/d .

- Draw cross section and plan in a rectangular sedimentation tank
showing all pipes and details
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Design criteria

RT = 60 sec
. Horizontal velocity = 0.3 m/sec
Settling velocity = N (N L
65 mesh o aparials V= 115 m/mi = s

= (.75 m/ min i

100 mesh materials Vs

(0.35) = d

=30 -40%
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Flow equalization tank
Aanall M olaall 533 g8 guimall Jandi L3 ol il (LS5 sdia chaglt v/
PEVER i cotlt dadlaall ilam g ehal o Cpeang Las Sl i sy

Objectives, Applications, and Benefits of flow equalization tanls.

1- objectives ilaad) _
a- equalize flow rate  Uasall Jalall o el 51 5
b- reducing variations of wastewater characteristics ;
specially organic load
$ sonll Jasll Lo gomis 5 olpall gl 5a 3 il Sl !
2- applications <liabill
Equalization of
a- dry weather flows |
b- wet weather flows
c- combined storm water & sanitary wastewater flow \

d- for mechanical treatment planis \

¢- for plants with capacity < 0.5 million galon

3- Benefits il sal
a- biological treatment enhancement
Jasdl ¢yl hjﬂéﬁ':j:&:@ujh;dﬁﬁub}ﬂ Aadleall fpeand
pH J <l 5 (g guanll
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b- improving ':.'-mtimcm;:tiu.'n due to constant hydraulic loading
rate and solids loading rate
ideall 3 pall Juma Sl Liagl 5 S0 sl Jasd) 8 3 5 s 3 ppaens
c- improve [iltration and achieve more uniform back washing
time
ot 5 Jana QU alatin 4ud Qo (pa ) (Bimg g a1 Cpuanns
d- in chemical treatment improve chemical feeding system and
chemical dosc
A8 daladl g Jana alaiy Aol SH dalladdl i

Yolume of flow egqualization tank

i padll Gada)  fotal mass curve s Bk ge A pas e A
ok g oA s sboam o il Cre 5 pugall IS Aden LTSN bl (S o
20-10 Ay paadl 5213 5% 5 theoretical volume s kil anall anss anall
. il anall e Jpaall dldal 04
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Why flow equalization volume is larger than the theoretical

volume?

N Gl S g B panll e 8] 985 A5 31 pall G155 paa
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Location of flow equalization tank
1- In line
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Primary sedimentation tank

e RO
sl sl o+ 0.6 — 0.4 ;) =
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1- réutangular tanks 8 d‘i"“‘""
 2- Circularfanks e ) _ |
L o e L) DI
| short path i Jia-1

_'...-: o el g el :.,;-L'..iu JJ.Q*—“E

o ,: E}Whﬁf:‘ﬁ_}l‘ﬁl—-‘?l&fﬁ-E

= |_ g _ _F w.;-‘. . i';_- 4
Fnct’urs affa-::tmg sl%idge vqlum ; -:-LJ-rI- e ._; M :.:

: i b - lzjs.f L;..fj AN l_,.ptfa I’

_ e A 37 .},LIJLUU-E
‘;ung;,#ﬁjuuﬂn}umuﬂhmﬁfw -3
o g st W3] o n 200 =4

P s vk
Vs - = r
t--‘;[/ []—Uc)ﬁﬂjrf-.fb
A
-L_'__wmmﬂ_ﬂ__-“—-_“_—:

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



LIS
e

t
T oy Wy o 1 WY TYAT

C?L) scanner i!'-t mahmoud ashral
titanic_ship1212@vahoo.com




PT: Laa S 5-.,-&|ML._'{' qj...-iﬂ Yaniz

/".;‘-\

= e e e ﬁﬁ-’
: ol (ool

i'“‘ﬁl--"J1| J'.“.!-U o~ e —@?‘ I-""“"-' AP (I

Baph s s G

o e T i,

scanner lgrlz mahmoud ashral
titanic_ship1212@vahoo.com




_l £T = FeNew¥ian TVe—e

T oy e N SR

. scanner lgr.z mahmoud ashral
titanic_ship1212@vahoo.com



@ Deviga  Methad  (Cirevir tak)

e

i

= vuen -

Cﬂ'—?f-'.__..——-—
—

L | =
' ;gﬂ':hhﬂ#w.i.ﬁ

L T L L

Q'ﬁ-"} B ,':—.-—--

o=

.
L ""-"'"‘“""-""-"'l'l"lll"l'h'l'.h

scanner by e sali
titanic_shipl912@yahoo.com






.["_{x ¥ f"-‘-: g

®
e

r'.-

It

B e T

Sl [I"'En»:' --j':l-ﬁurﬂﬂlf
ok :
Fdﬁ#; | L""‘I:-'L‘::" i ’:[-n
e —

USe - Pauble welr.

: titanic_ship1212@vahoo.com



L\:.Jtif : Ty e T S

M

a

#mﬂﬂa‘”

LR LU Y l anTF AT o

(:E) scanner by : ‘mahmoud ashraf
titanic_ship1212@vahoo.com



e sbart 3
ﬂumhﬂH

T aRma T AR AN TR o

B R i

scanner by : mahmoud ashraf
titanic_ship1212@vahoo.com



: i scanner lij"t mahmoud ashrafl
3 titanic_ship1912@yahoo.com



5
v

L -

T
B
'y
f
o
a
L=

8 eus

% > .
@ scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



T e—— r"{l.fs"ﬁ-

Q'IS‘ = C_—_f,_:p-—-‘”l ;-'-'-".f"'
= L'.*n-'\'?.“]w--’ﬂ.

LR T e T O

(o N T =
_—'—___-i:"‘ ¢ -
o,
1 i
t - .
(2 l‘:ﬁ.ﬁ;ﬂ by : mahmoud ashraf
SO STTR g nic)shipl?12@vahoo.com




) T e e S i
s ______...-—-—-"'_'__"_‘_'.._--‘-“-




@ E F,F | vend Channel
S Ea R

L]

e e

i
O scanner by : mahmoud ashral
titanic_ship1212@vahoo.com




: ' 1
W = g 28 Lk 2

_'i.

Ltad \1311},1.&\

l:t-lllﬂ' by : mahmoud ashral
titanic_ship1212@vahoo.com



scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



":,’h_q Hauwwoe "‘""‘"ELIH
il s
i Hal cc Cre
H" = o I ea PFM

| S, | '
So Lede f’trtm‘i‘_q B o Ly

35 = \‘“3 Ton] g

R e
- D“‘—&‘lﬁﬂ CAV C v ey LT S
*ﬁ“mr\‘f: :
B E FLIvant

Chouwa cfor 1 By

anner by : mahmoud ashral
tanic_shipl212@vahoo.com

i




Sol

E—————a

oY Q o

— e ——

AsS LAY = L. v

C\ x q—’mr « &V

~ = Lloovwo %2

2y

. 7
e .-333;}.3 ol

Bes Al e =jillc m\

L‘adﬂ'ﬂ

ﬁt'* o |

w3

ASS AT =
C-;_ = QF* AT
e '?_puuu % |- 3
|

i
W
!
th
3

L

R R = o A
-J.u.ﬁu.-:r
.'ﬂ'-"""-‘ 1 e @

e EhE

1

T by : mahmoud ashrafl
tltlnlc _ship1912@vahoo.com



Y
\l'-:'.‘l"-:l"*-'_r = ‘Iﬁ‘ Wﬂ_jt
Y
e Dty =t = L5 .S v
e ads
L C{JF ﬂ?‘uaar_.r
e A 3 Fﬂ A

(f f [ scanner by : mahmoud ashral
titanic_shipl212@vahoo.com



i

i -
l::;-.F _:?"iﬂ'u-.:q

==

o

N e Lwair A L

Ejt'g’- = mjlﬁx“Id

B = (PR

FLERTAIY o T R 5

[ ﬂ*«i ' scanner by : mahmoud ashrafl
titanic_ship1212@vahoo.com




® ety Saivmet

. =
R o | = M= b L

o B £ (o-et]) %

ﬂ € ¥ L e | E?
e =l T iasy
[urr.:- | _;54-.]
. e 'khﬁh'hﬂ S
{i—U scanner by mahmoud ashral

titanic_shipl212@vahoo.com



® sWw due PVPe

;; =& B
B e e wh e
= R e 1"""‘3 [scc

1 W : mahmoud ashral
tlt:nlt .thipl 21 2@vahoo.com



Pl

Pz a2y
:h’ {:bi_Eﬁq. | e
: =05 ek
@ "N \ak R ou¥\at Ri0es
— Q : qP ; -_;qq,ﬂ-ﬂ
N T AU rBukls
= o YT e (LS ec
s B - Nba-gine o
P: _— E—- - .__tii}.: '-"h'ul.'.t. ".-'h-'-..i
Vv oo
T

by : mahmoud ashral
titanic_ship1212@vahoo.com



@ S -—ﬁaj":{:.h““ h\.:'{f'-.\"l'r

R — ——

A
o, aEk - e B

; L'--Ji'_1.1:-""

= - T ¥

® /vﬁ t.'}';: uﬁﬂaTD\‘&E—.—J =

= 1I'“S":”|E"-- o3

0-1Lg

{ C @ scanner by : mahmoud ashral
titanic_shipl1212@vahoo.com



@' Elflvent Ql”“‘"’\t_r._

meLh = oo b e

L

Heo

1

¥ L L)
b
f'é,’j;‘ ||I scanner by : mahmoud ashraf

titanic_ship1212@vahoo.com



25

Hﬂ e d ? i e q—jt i FLQL
o R R TS
- 2 o .;,.11,1 o) T % g mual
Hs = ol % A

. 51 % o0 )b ITEIFImT keIl

3 g T L

F P Y W

i

(;""-. \l-!'tn —'xﬂ;

gzq Y a'lé.' = &~’1.5 Ve,

—
==

e —

C.'."l‘-":‘EE. T Ao a4 -:::“~ ale

A
o e 1 i T @;J
- (E__Z_J scanner by : mahmoud ashral

titanic_shipl1212@vahoo.com



@ EFflvent

Choragfersst e 5

e ——— e
i Qe
e s <Py
|
Eu.a} E 9icl
'lgl-‘rau‘t'
(A=)
WY o

_ A st (e S sl o I
L B (BT
e
= S e (_1 i fjj
! e PR )

scanner by : mahmoud ashral
titanic_shipl212@vahoo.com



- ' —_— e
y— 5 o e
s : 1 5
i N
SEC Elev
SCw= = —
Y

e

Plan

Rechen Qulal” S=dimentalisn

Vdni< -
v kT ﬁl‘,,.-
e 150 el e L 00
@ scanner by : mahmoud ashral

titanic_ship1212@vahoo.com



1.1. '-nlc_'-]-lll:{\"ﬁEIU lllq"q,r EEI:_L-;-&..MIF ‘“'-J- Y

scanner by : mahmoud ashral
titanic_shipl1212@vahoo.com



*.}i - .= I‘ --‘ =
.Hd-;ji'ul.l.,ju*w j.;dj
AT TR 20 AR EITRT

A e - ——
R B ﬁ;; ﬁ_}] e
o . .

L :"_'-,.'.;._. __._ "L'Eﬂl\] | -.;.uI

- '-:"...':m W. ]’""-.-n-'r; L M.ﬁ‘ﬁfq

b
e 2
-

e R <

P L]‘.'S—’L_*.'j‘nhf,

= e

e skar) 5
Wl 5 kﬁ&[wl#j

il s [T T TP £

g '||II|_JI. = ?{? scanner by : mahmoud ashral
' titanic_shipl1212@vahoo.com



{] e .
IS TR | e T g
N n o B




@) sloja. o fper

' cfif-
vy s

! e (Z_EJ scanner by : mahmoud ashraf
e titanic_shipl912@yahoo.com



T

e e

m.:ag-ang.nnm_[ ' _

e p—

—— l
www.zag4allcom |
]
Gl 3 Ao Jhal — Aalal s 038 — (503 - LSl Al (o i 360 Syl e

0101772782 0105739116 'r’
scanner by ahmouwd ashral

2@ vahoo. com




=

h

Sludge treatment
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The principal methods used to process and dispose of sludge
are

1. Thickening (concentration) Ly FE
2. Conditioning (dewatering &drying) o ) " aind
sludgedt 3 oLl aes” Llad 3 bbb ods pasic <y
3- digestion weiadl
4- incineration 3
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Sludge sources, characteristics & guantities.
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7- Digested sludge (anaerobic) Ui Y Lo pagli il
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Types of thickening
flad o8 5 334 doddy 101 W Ar g

 Gravity thickening

By G damey o Hadt Jloto] 2 o (e A Dl 42 U1 L S G 2
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primary sludge
e Floatation thickening '
o o o dissolved air flotation b sl o danty ikt gy o 2
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.activated sludge processi ;- iU

« Centrifugal thickening
ook alad 3 dale pasnayy alad .,.i.,i.i'i_;it.-ii g TP RT g gL T
activated sludge process J

=i e 1A O e
a) Nozzle disk

b) Solid howl
¢) Basket centrifuges

C Grawty thickener d:&lgn
SLR=16-36 m'/m’/d-
Solids loading rate = 40-80 kg /m“/d for primary sludge

Solids loading rate = 100-150 kg /m*/d for activated sludge
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Biological treatment

Introduction
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Bacteria + organic matter _oxygen , new cells + CO, + H,0

b - \h&' o Aerobic processes are divided as

1- Suspended growth processes i s
2- Attached growth processes sl b

3- Dual processes (combined suspended and attached growth

processes) Geaids 3 glan 4 ldas

1 —Suspended growth processes i podi Siles
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A- Diffused air
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Activated sludge process description  desadi dlat Llas iy
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1- Aeration tank (reactor) i o
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Organic matter + O, +nutrients __bacteria = new bacterial cells

+
CO; + NH; + other end products
2- Final sedimentation tank ( final clarifier) — 4 o=
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3- Recirculation pipe (sludge recycle line)
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2- Tapered aeration
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Oxygen transfer rate in wastewater
55 3 prtall 0 e S S B e bz 55 Gy JLiSH Jes
el 3 3 g0 1 CpmeaSTYY

Adeg/dt =Ky, (C;—Cyp).
Where:

deg/dt = ol ao I eS8 5 3 il Jits

K. = overall coefficient of oxygen transfer = hr”'

™
C, = saturation dissolved oxygen
(4o 0 Tyl ) DA e S bl (5 g
CL= il e il s 575
(Cs—CpL) =oxygendeficit a2 ) Jsm U anjolh sV 5u8”
oxygen transfer rate Ji cund 4,2 o
g P k) Byl s
plascaly Sl3 p pdes = Lyob Al CpomenSY1 g ol e agaS” i~ ]
Sodium sulfite & cobalt chloride
2m M gl s oy i -2
k‘{:'L-} A DO 55 A s -3
Cs ot i oo s JSU Ol Lo s - 0 oz -4
semi log curve b oo (Co—CpL)  J22pz-5
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% Determinations of transfer coefficient for wastewater are usually
carried out using tap water and the results are corrected for
wastewater. The common procedure for these determinations
consist of 4 steps as follow: '

(1) Decxygenaling the water to essentially zero concentration of
dissolved oxygen by adding a deoxygenating chemical such as
sodium sulfate or cobalt chloride.

"(2) Aeraling the zero dissolved oxygen-water and measuring the
increase of DO concentration in the waler- versus the time
elapsed from aeration start. The aeration device should be
located at the test basin center.

(3) Determination of the oxygen deficil 'bﬁ,f.s_ubtraﬂlng the recorded
Do rﬂarding_a from the saturation value which is known at
different temperatures and atmospheric pressures.

{4) Plotting the (C,-C,) versus time on a semi-log graph yielding a
siraight line with a slope value equals K a.

Example 3.1
In the determination of the overall oxygen-transfer coefficient

(Kca), 150 000 gallon circular test I:raail} has been used. The
test temperature and almnﬂpherlc pressure were dj_jgand ZE.
in Hg. Tha oxgen saturation mnmnlmt:un un tl]p test"-
conditions is” 'Iﬂfz mg.!L After d‘an::xygumtlng the tast watqr
using m:rdlurn sull‘atu and: cobalt nala_ljrsl the following
mu:.reasmg of D{J wi'th lime was racnrdad Determine the value
of the overall nkygan transfar r.:c:-ufr ¢ianl {H._.}

149
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Time, min.| 0 | 10 | 20 | 30 | 40 | 50 | 60
Comg/l |0.2)/26|48|60]|7.1|78|85

Solution:

Caleulate the oxygen deficit by subtracting the
recorded DO readings from the saturation value which
is given at the test temperatures and atmospheric
pressures (10,2 mg/L), and Plot the (C;-C.) versus
time on a semi-log graph.

Time,min. 1.0 | 10| 20°| 30 | 4p _50 | 60
cLmpt |'oz|26|48|60|71]|78]|85
(Cs-CL),mg/L .10 | 7.6| 54| 4.2(3.1| 24| 1.7

g [} i [
e o

0 10 20 30 40 50 80 70 &0
' Time, min.
From the graph:

(K a) = slope of the straight line

loglo—logddl o . o b -1
ﬂ--iﬂ _'_-_.-li"
150

= =2.303
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3 solved sheet. 8. €

Zagazig University 4™ year Civil (2008)
Panlfh}l of Engl'n:r.r_ing . Sanitary Engineering
Environmental Engineering Dept Sheet No (3)
_— . — .
Biological treatment

I- Design a continuous flow stirred tank activated sludge process
to treat 0.25 m'/sec of settled wastewater having 250 mg/] of
BOD;. The effluent is to have 20 mg/l BOD or less. Assume
that the temperature 20° C and that the following conditions
are applicable:

Influent wvolatile suspended solids to the reactor are
negligible.
Feturn sludge concentration = 10000 mg/]

. Mixed liquor volatile suspended solids = 3500 mg/l.
Design mean cell residence time = 10 day.

~ Effluent contains 22 mg/l of biological solids, of which 65
percent is biodegradable.

2- An activated sludge process has a tank influent BOD
concentration of 150 mg/l, influent flow of 18900 m/d
and 15000 kg of suspended solids under zeration.
Calculate F/M ratio.

3- Find the volume of aeration tank, return sludge, excess
sludge flow rate, air quantity, and check F/M Ratio, given
the following.

Design flow is 45000 m’/d

Influent BOD is 400 ppm (raw wastewater)
Effluent BOD is 30 ppm

Effluent suspended solids is 30 ppm

MLWVSS is 2000 ppm

Return sludge S5 concentration is 12000 ppm
Mean cell residence time is 10 days
Y=065K;=006d"
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Zagazig University 4" year Civil (2008)

Faculty of Engineering Sanitary Engineering
Environmental Engineering Dept Sheet Mo (3)

e ——

4- Design a complete mix reactor with sludge recycling. The

treated waste BOD was taken 30 ppm to allow many types
of agricultures. The sclected aeration system is surface
acrator that suite the amount of duscharge: 150000 m’/d.
Given that.

Final effluent suspended solids is 40 ppm

0.65 of the effluent suspended solids is ﬂrganic matter.
BOD raw = 300 ppm

Concentration of the recycled sludge SS is 10000ppm.
MLWSS in the reactor is 2500 ppm

Mean cell residence time = 10 day

Efficiency of primary treatment in BOD removal is (.35

A final clarifier is to be designed for an activated sludge
plant treating a wastewater having a design flow of 14400

- m3/d. The design MLSS is 2500 ppm and the design

underflow concentration is 13000 ppm. The interface

height versus settling time is mentioned in the following
table.

Time (min) [0 |25 |5 |75 [10 [125 [15 [65 |

Interface

0.65 0.56
height (m)

0.5

0.4

033 [ 025 | 0.21 | 0.12

Determine the area required for thickening, area required for
clarification, and the design diameter.
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4- compression settling

In final sedimentation tank the settling is zone and compression settling
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1- Area thickening

Ag = 15 (Q+Q, ) * (tu /Hy )
2- Area required for clarification
Ac=2 Q/ YV

Where:
Vg = settling velocity for zone settling
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Attached growth processes sadll sl Siles

Fixed film processes
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1- Stationary media <t b, (Trickling filter )

2- Moving media 2 = &, (Rotating Biological Contactors )

Trickling filter
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ing filter consists of ‘
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Classification of trickling filters ik Ji St ll i

Stages
1- Single stage trickling filter i1y -,
2- Two stage trickling filter a2
Rate
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E.i:mﬁpfa:

ant BODs of a two-stage frickiing _fifter_with the
Calculate the effluent 5

following flows, BODs, and dimensions:
Q = 3.15 m*min
BODS = 280 mgiL

Volume of filter no. 1 = 830 rg:
Volume of filter no. 2 = 830 m’®

Filter depth =.2 m"

Recirculation-(filter no. 1) = 125 percent Q
Recirculation (filter no. 2) = 100 percent Q

Solution:

For the first stage:

14y 1+135
(1 +0.4r)°  (1+0.1%1.25)°

¢|, “"E_- 1

" L_ G
Ci 1+ 0,532 1“;—-‘;

290-Cq _ 1

290 . illsxﬂ'ﬂ
z —
e 830 x 1.78

C. =855 mg/L

- 1#1*

r 's. :
14r = 1#1 i
(1+0ar)?  (1+0.1x1)?

1.65

185
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Sedimentation

Types of settling e

1- discrete particles settling
J A a2 5 e ) ag LS dlain oo F bt
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whare M, = FCA0D mb in the effluent
M, = FCA00 ml in the influent (4x10” FCAO0 mL)
by = Fascal Coliform removal rate constant at lemperature T°C,
o

H = Retenplion time in days

fop i cafemlated as: ke= 2.6 x 1.19"® where Tin °C between 5 and 71°C.

%

Infcasejof a seiies of pondg, the aljove qu.]!ElﬁiﬂI\iE axpresset as follow:
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TRy (I, 1) (B, 7

1 HBLEEF_HEH rrramapd
sig 3 P dalibn ponds (angerobic, facultative, ahd
mﬁtur:’fi;irm}l given thellollowing' data ’
» Awverage fidw rate = 10000 m3/g

D of ray waste = 400 gpm
Nweran: ler te raluge = 15 "C
]
inimum winter tethperal :éﬂ“crx L8

Ummer lem = 41
Required effiuent BOD —.-:ﬂ ;@n I
Influent coliform basteria = 4 x 10? per 100 mL N
Required effluent :;::;!lfuwﬂ- bactana =1500/100 mi.
k=0, n = 4.1, and * K1 ;:,U'.EEE!I at 1_5;3:
Anaerobic pond organic load = 100 -6000 kg BOD [/ ha, d
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MIDTERM 2010

SANITARY
Q1
A) Explain the following:-
- Manhole (important, location, parts shapes& types).
- Comminutors.

- Data required for design the sewerage system.

- Pumnp static head, pump dynamic head & pump operation point.

- Brake horse power, water horse power,

- Theory of water hammer.

b) A circular sewer serves an area of 50 hea‘ar.&; that consists of

1000 residential units (8 person/ unit) and 250 |/ capita/ day

average wastewater, intensity. of rain in this area 0.10mmyhr,

impermeability factor 0.4, infiltration flow of 11 nr/ha/day is

Ex | and 1.25ha of commerdial establishment produce 16
/ha/d wastewater. Calculate the diameter of a circular sewer

when flowing full at a slope of 1-in 250. What would be the velocity

and the discharge when the same is J'E:rffﬂwfng 0.67 af Its full depth?

(n=0.013). | .
/D ZA - 1w 1q/0
-7 . 177 ). VT TV
..V .. VE/ ). 1T  ATA
az: —

a) Clarify the following:- -
- The purpose of the preﬁmfnary treatment and the processes used

within this treatment stage.

- The important of the aerated grit removal chamber.

b) For the population 400000 and average wastewater flow
250l/c/d. Design the aerated grit removal chambers to separate grit
particles of 0.21mm or larger (chamber dimension, quantity of air
&quan tity of grit)?

-‘r:} Design a distribution chamber that distributes a peak ﬁaw rate of
1.5 P /sec, Over four primary sedimentation tanks.
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_ 5 - Brake horse power:

f

=1

Is the amount of real horsepower going to the pump, not the horsepower
used by the motor

Uslally Whom oy 3 90 LgSlpeay ol Wil cnd y Bl U1 o ol Ol ly il Gl 3pa57 | a
. i

BHP =(yaqh/75 n) 2
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Peak factors for Wastewater flows
{

Commercial sJ23= 1.8

Public ( schools, Hospitals, ........etc) =1.3
Industrial Slball =2.1

Infilteration = =4

1) 2 e T 2 e e 31 )
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B Inverted Siphon
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EX) An inverted siphon composed of three pipes is to be used to convey

wastewater from one side of a river to the other side. The length of the three

pipes is 250 m. The average flow interring the siphon upper manhole is 0.4
WP/sec. Find the diameter of each pipe of the three pipes, and find the head
losses through the pipes. You can use the following data.

i
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Rzl factor = 2. Suamsn
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Zagarig University Sanitary Engineering 4™ year civil
Faculty of Engineering Mid- Term exam 2006 - 2007

Environmental m DaE Time allowed an hour

¢ Neal Sketches and equations supporting your answers are essentials
*  Anemipi all guestion
Question (1)

a- Define the following:-
- Sewer, sewerage system, sewage, indicators organisms, peak hourly
flow, peak daily flow & Infiltration - Inflow

b- What do you know about the following:-

-  Pump analysis

-  Factors affecting wet — well volume

= Types of screen

- Disposal of screenings

- .The categories of grit removal facilities
c- Wastewater is collected from 35 ha. Area that consists of 400 residential
units (6 person/ unit and 250l/'c/d sewage ww flow), 0.9 ha of commercial
centre produce 13 ;' /ha/d wastewater and infiltration flow 10 ' /ha /d.
If two pumps will be cycled, alternately, 4 times per hour. Determine of the
needed wet well

Question (2)

a- A 25cm diameter sewer with an invert slope of 1 in 300 is running full.
Calculate the velocity and rate of flow when the sewer is running % full

b- State the factors which considered in selecting the wastewater treatment
and after that classify the treatment process

¢- Draw a flow diagram of a primary treatment works and state the function
of each treatment process

Good luck
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Mid term 2006 -2007

1- a) define :

1- Sewer
i Y1 a3y penall D nall shs poamd (M) Jas) 3 e Jant

Sewerage system (Collection System) i obe aef ol

3 cmaall i puall ola prant Ailaly i Al sl sl (30 48 O Bk s
Led azenill dalail (e (e g 22w
|- Separate System U eaiia Al

a- Wastewater el i juall sps
b- Storm water _U=a¥lelie
ilaiie 480 Jue oy y et slas (oo Aliaile auall i juall slie asend 48 o0
lagie J51
2- Combined System g ol
salgaSed B jUaal slie g omaall Cipuall slie praniag o3

2- Sewage
ddloalt b 2Y1 3 Lpabisnnl g oo 20 ol oo
3- Indicator organisms sl glo A ARS8 sl
S g 5 etV it B 3 g e A gl g LS LS e g 55 06
CAHSH 3,88 5 g ol Glld g gl ple plpaS Jadl 34y (ST g 0l pedl) e
coliform sl il L aSl st a5 e peas dyseia 5 gl el e dl
e Al geue 35 00 Lasgn of Saplll e (Ll bacteria

- . ' o gl )
T e s i i il it e il il el sl il il il il il i
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4- Peak hourly flow
Ofiel gl Asli (a3 el 3 L 5

5- Peak daily flow _
L VUSRS PO SR LA P (| G, (I g FRP I ST T e g
anall 2l

T s e T i s i e, i i,

6- Infiltration & inflow
Ol (re gl JYA (e b geskall B (A (5201 G el elia (pe i el pa
A (3 plally dlien, (Say 5 ()Y
1- Que=adH" .

Where:

Qine = (elef Ay Jaid a8 T J gl et B ooles 3 s
o =10 const

d= Al s

H = i)l plav 3 e pld 25501 ol ¢ 105

Y sl phisiaat oS8 gl J gkt e TGL1 Sl lall 2187 1)

2- Que= (24 -95)m>/d/ 1 km

3- Qinr=0.46 m’/d/ 1 ki 3, sl a5 con o 1 S

L T e, e e, e, e Tl el il il i el gl il T i il e e el
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1- pump analysis

v Pump Capacity: (discharge m*/sec)
o 30 Bany (o Lginin (o Ll S ¢ Agallall
v Pump head 455 3l yall Jilall (e p A8l Bandly | p2ke rdgalball Lot

v Total dynamic head (TDH) AS) Saalipall bl
e i ) 3 o gaacia n slgal pd b dpallal (oa g llnal) il g
Jniazall 8 g a1 a5l e llaall ) adla L

TDH= Static head + friction losses+ velocity head + minor losses
1- Static head (SH) Stiud) bial)

iyl g miaiall olpall prlass (G o guaiall (B (3 A
Static head = (discharge head — suction head)
1- Discharge head o)l 8 oLl s 5 aallall ) yae G o paciall 8 31 5
2- Suction head a8 oLl prdase ydsalbll ;o o guciall (3 300 58

2- Friction losses 5 suball (B SiSia¥) dauti il 3 B
(ads O ) Wsleas Lgilina o3y
V =0.355 C D*¥ 8"
Where:
V = velocity (m/sec)
C = hazen William coeff (100 - 140)

y
s
)
)
|
j:
s
)
)
)
y
|
s
|
|
‘
y
3
;
E
E
5
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D = diameter (m)
S=HGL S sult baall Jua

HL =S8 * L (s 5tall Jsk)

PR EURUARTES PRl a5 el Loisall 3 8Ll 3 b peadll (a Asa e ABDIe 2
Sy Ayl Lausall

3- Minor losses
) g oSl Jia Faalal) il 3 g Aang Jniaiall 3 280

Minor losses for any special piece = k (v'/2g)
K = constant  4ime daf L) Lals dalsd JS o} Cua Jslan 41 5 S0
friction (e 4wwiS  (minor_losses) 3yl a8 ,ill 103 1a 4 Jageadll
losses

(Minor losses = 0.1 — 0.2 friction losses)

4- Velocity head =V* /2¢g
Centrifugal pumps %2384l 53\l Zilsalkal)
Cilsinie ddls JS) an g g slaadl ad ;A Lalasid La_Sl 5 cilpallall g4 g3l el

30 5 (pump characteristic curve ) Axllll gal 33 (Hade pans I3 Aala

e g 5eli€l ate 5 Reddiedl) LilLll st y (Y1) pal gl nie puay
JuﬁJLLH‘uJﬁdJﬂ‘JIUS‘iEMLJHLFhﬁJM‘”h
(bl 41ai5) dallall paic ;_'L.p.“nt'.,ii_;hl...n!-l"

- Operating point (duty point) o 34zallall baie Jed ik Juadl (2
{E__.a_,a_,._hl._.ns_] ﬁ-l.}t:fll,:’._l:-tt. 3 t__aﬂ.__q_,h.qﬂ".__u.uc.yl_ud_hu
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2- Factors affecting wet-well volume
Jisall il ana B 855 A Jal gadl
Q-nm . Qin L-EJ}M] -1
dgadlall Jeeds Ol e 23 22
ilsallall pas g 322 -3

ilacall i gllaall aaall -4

3- Types of screens

1- Porous screen (coarse screen) :
5 S Aallall § ABLLY 3l pall jad 20358 5 a5 JHsa FlasY oo Al
Ly Bl LWl 4 aaall
2- Fine screen &

LSS S Lails g pa 6 = 2.3 el G ALl
AgY el 8 aadid

O e e () it Lete palall 08 Al ciladl il w

; dallas

ALE a0 gall u..:l..:.'!:.“_;l_l il Sl A e wiiisill @

%ujw;ﬂy;g_ﬁ:ﬁ'ig:ﬁmﬂﬁﬁn gy A
R G B U A O LIS cLaiayl dic o
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4- Disposal of screenings dladl cililis & galddl) Lis
gl paall Glalidl & Glally
Goall Ge b e
Al ATl Jal e N elall aa Lgllast 23y adall;
(bl e Bagey (SLal (M s 8 Lglany Gl 5 pall 8 g aladl

5- Categories of grit removal facilities

1- selective removal from wastewater
2- removal with organic matter
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1- Factors affecting choice of treatment processes

dadlaall cliag AR 3 50 1 Jal gl

1- Wastewater characteristics = sbdl jal o

2- Wastewater flow alyall i sl
3- Cost of treatment and land availability  5_ 5. dallaall 24lS5
oaY!
4- Consideration of upgrading of effluent standards
da jladl aluall Baga ala Baly ) ldeh 3 3aY

2- Classification of treatment processes
s Preliminary treatment Lol dslledl
« Primary treatment a8y ialladi

e Secondary treatment (biological treatment) s sl dadledl
* Tertiary treatment A0 Aadlaall
:L'l_,lhqn En.ﬂ..l'l.n..-l.“ l.::'|.1:|._-’ J'n__ﬁ:.1 1’:'?‘ i.l_,j.Ln“ n'L'_I.qj!I EJ_JGIL“TH-HL ‘_,rll'-
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Recommendations concerning the care and installation of
pumps.
el Bl y oS A lals i g il

Akl el iy -1

Wl Tl il o bl s -2

S ey 5 PN G5 -3

"_'-,-.Jﬂ'-f-"" .;.n-'l__......[]ul 3 gy ‘-4

FL'AiuL_llsJu ek ,nl"p- “-5

The main general patterns of collection systems are
classified as:

1- perpendicular pattern

2- Interceptor pattern

3- Zone Pattern

4- Fan pattern

5- Radial pattern

Factors determining the pattern of collection system.
dlaall G g a3 e gl el -]
el Aot a3 e 1_2
el ey -3
[ e o Lelis — iy ld — L50) e gtaall kel da e -4
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Types of screens

1. Porous screen (coarse screen)
2. fine screen

3. Comminutors
G e 7 ol ) Glan 3 g g ps e g poni

S pi gy el 3l dhn (3 B2 g Bl g 3l SR iy ol pAy
n_‘JU.IL..H-.!I.lC_-J:I.i:!J..'F-J..-gJ_’.'J-;JEMT!}HJqAn_HJ#UJHFJFE;Jduﬂdiﬂﬁ-!-#
e ol el Q) il

|:MI
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Zagazig University Sanitary Engineering 4" year civil
Faculty of Engineering Final Exam. January 2009
Envirenmental Enr-i. Uep Time allowed E.’ﬂ-; hr
s Neat Skeiches and equations supporting your answers are essentials
= Affempt all quesiion

» The examination includes six questions .(10) marks are allocated for each
question

Testion (1)
a- Explain the following:-

- Factors affect the quantity of sanitary sewage

- Sewer design flow

- Drop manhole

- Peak and minimum rates of flow

- Biochemical oxygen demand stages

- Hydraulic testing of sewers
b - 60 em dia. Sewer having an invert slope of 1 in 200 was flowing full.
What would the velocity of flow and discharge? What would the
velocity and the discharge when the same is flowing 0.70 of its full
depth? At (d/D=0.70) given ¢/Q=0.838, a/A=0.748
Question (2)
a- Illustrate the following:-

-. . MNecessity of sewage pumping

Toial dynamic head

- Sewage pumps are not similar to the water supply pumps
- Wet well

- Water horse power .
Objective, application& location of Equalization Facilities
- F-::-t' population 300,000 capita and average water consumption 350
Veapita/ day .Design: (a) Approach channel ,and
(b) Manually cleaned screen
Question (3)

a- Discuss the following:-
- Important of grit facilities
Advantage of aerated grit removal chamber
Factors affecting quantity of grit
Tertiary treaiment
Sludge disposal
1~ Design a horizontal flow grit removal chamber for the treatment of
municipal wastewater, The population seryed 230,000 capita, average
daily sewage 200 Veapita/day, the grit size is retained on 65 —mesh.

T
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Question Four

1] Write short notes about:
» Trickling flter classification.
» Predominant microorganism in the trickling filter and its role in the
treatment.
The advantages of recirculation in the trickling filter.
Non conventional treatment and its types.
s Configeration of pond system.

les domestic wastewater characteristics,
following: T

Cﬂnc&ntraﬁé;l: T
ppm
BOD 195
sBOD 94
CoD 465
=CO 170 |
on 80 |
~| 158 . 220
VsS - 200
Question Five

1)} For a ;:it'_l.r of a future population of 500,000 capita and average daily
wastewater flow rate of 180 liter/capita, it is required to design rectangular
primary sedimentation tank and their distribution chamber. Given that the

raw wastewater sample BOD is 350 ppﬁ and the 55 is 500 ppm. The design
shall include the following ltems:

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



» Primary treated effluent :.‘Jiar_aﬁ_ter!stics.
« Inlet and outlet structures and pipes
+ Sjudge hopper and pipe.

2) Draw cross section and plane in one of the designed units showing the
dimensions, levels, and the reactor sludge collection mechanisms.

. Question Si

1) Design continues flow stirred tank activated sludge process for a city of 500,
000 capita and average water consumption of 250 liter/capita day. The raw
wastewater samples BOD and ;55 are 350 and 500 ppm respectively. The
required final effluent BOD and S5 are 30 ppm. The primary sedimentation

* tank retention time is 2.75 hours at average flow rate. The design shall
include the return sludge and wasted sludge flow rate, the required oxygen,
and air supply. The following conditions are applicable:

Mean water temperature is 20 °C, )
Enfiuic st v50 10 the aeration tanks ure negliyible.
Return Sludge MLSS is 13,000 ppm.

MLVSS inside the reactoris 2400 ppm

» Mian cell residence time = 10 day

» Y=0.65

s ksa=0054dt1

» Hydraullc retention time = 0.25 day

» Organicload is 0.55 kg_wﬂwmﬂ day

2) Draw plan and ¢Foss section in one of the designed units showing the reactor
dimensions on the drawing
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Final 2009
Q1) a- Explain the fnl'iuﬁriug:

1- Factors affect the quantity of sanitary sewage,
i pall S5 55 2 el

: f.,.pé.l'l.;-.!i...!'u.-;:- -1

MDA s 2

Rogaadlia-bdi =3

(= o= Sl il By bislaidl 4
' ATTBYTRTRTIN
(a1 gty 2l e 608 e =6

2- Sewer design flow.

o stball adn g e o ST el Ol sl sk o
1- Domestic ((....... « cleidims ¢ o) ple = 5l = 5y oo '
2- Industrial s
3- Infiltration e
4- Storm water a1 ol
et bl s lan o e JS oo B ) S e S e L

1- Domestic

Q,;=(0.8-0.9)Qu S
Q. = 40 —1500 m’ /ha .d Pr:

2- Industrial gt
Q;=40-80m* /ha . d
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3- Infiltration =/
Que=adH” .

Where:
Qinr = o] Ay Bl o o5 Lol w2 sl i
o =10 const
d= Ay ik
H = 5l plaw g o gld 35 b1 ol g LT )
LY YLl plisaat 58 ke J e s AR e glald i 13

Qunf= (24 - 95 )m*/d/ 1 km
Or

Q=046 m>/d/ 1 km &t b oo e 1 J5

i
4- Storm water P
Quem=240C1IA
Where:
Qutorm = ¢ p o) S
C= (Jyir dy poipnlt e 5 aildl 2l o dozny ol

[ = (hel [ ooy st Lo pie LS Ja 2
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I-r - 1
3- Drop manhole

IO g o e 5 L i bl
bl il ol

Fonu bl

'IJ::-EE: El

4- peak and minimum rates of ﬂun_r

V0> ~
> 50" Tl
=

> hr

3oL e Bl e ay o  alr Bl WY g Dl sl B il
A poad ey e Vol 3 Q= 0.85 Q) w1 S
T g
1- Dry weather flow  ( jlsl i g ¥) St okt sl O adl
: s gl B i il s 58 Y B gi pas o
Minimum dry weather flow, 3w -l O e ol
Qmi]-J:mi:ﬂfﬂcmr*Q“ ;*.-nli-ﬂ'""a r__[f_',_.Jr

et

N

& N
Min factor= ©- 1 \f o=

|
A s S e e e S €
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Maximum dry weather flow 2w bl O o il
Qmax = Peak factor * Q,,

P b ek P = il
£ = or P (o5 gl )
Dayg Y

2- Wet weather flow i il O e

Minimum wet weather flow kol bl 3 oz 40l

QminE Qmin dwf T Qst-nm:
maximum wet weather flow kbl O3 a7 _abl

Qmu__' Qnmdwf + QEIDI!I‘I‘[

5- Biochemical oxygen demand stages

a1 o S Aty o0 3 g g1 By guanlt S0 58T g

(carbonaceous) s S Jeelil o sl Ny Led pt S a1

o M day o 3 (NItrOZENOUS) g gl Jool ot gl Gt Lgad o 3300 A 1

e iy o0 S o 10 =5 B ds¥

4 rage T Nitregonoys
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6- H ulic testin EWe
ST A ey el 3l pd e el o
Water test
(«by isiiy lower manhole 4= Jidh o Jatian o -1
a5 Tl gl L 2 abay el o3 b sz -]
et gt e Ao 3 85 g 2 (2 = L2y e p B )y 5 gl oy -2
Ll s i g By gkl Lo
sl UL..:‘]'I AP (g [ N gy Bale aloe Wl oy =3
B I L
| o ol Olais W (2 =5
15 mm / lcm diam / 100 m length (for small sewers)
60 mm / lem diam / 100 m length (for large sewers)
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Q 2) a- Mlustrate the following.

1- Necessity of sewage pumping.

w3 el slon gy B} U

Y oY 3 B el e pb o

I e e e e T 3 et s =]

eliiyl .,.-.,]Li;_,_.,i.#-l..:.al.,_.‘f;_l.,u-_'l ..I""T' I.Iﬁlll-"-"" JEJGML}-FFQ&_F-—'LLIJJHJ;]“J"E
W by e et oy R e e ghtdi =3

Apeaetdd LIS g LN e s g e s 3 ey die =5

2- Total dynamic head.

v Lotal dynamic head (TDH) iS5 (Soataddi Jaial
._-,—l""-—--J-'*-"'I b il ._J-"'I:Hr-'_:-" R -I.J-I-I:i_}-._...'un']'-;a o gllall Jnalall yu
daiialt (3 s Y il
TDH= Static head + friction losses+ velocity head + minor losses

1- Static head (SH] et Jaiialt
i g il oLl e Gy o petll g B
Static head = (discharge head — suction head)

I—DiSGhﬂTgEhead L'.ﬂ_;j-1;;'!|.m|:.h-ﬂ_’4,-|hu_,}£ ,_;u.q.,..l_:.....ll,;:l. il gyn
2- Suction head J-hﬂu;;!:wch«_}%-ﬂnmuﬁﬁﬁrﬁlq.jfdlﬁ

1. Friction losses 5l § S84 b hadall J il
(pedy 03k ) Dolas Uil o3y

v =0.355C D*¥ 8"
Where:

-:h—.—_._-_#'__# -
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A
V = velocity (m/sec)
C = hazen William coeff (100 - 140)
D = diameter (m)
S=HGL 5,4 8 L.
HL =8 * L (3, J &)
3- Velocity head =V* /2g
-....A,l-u:-ﬂ -;_,_j...-l.l|_|_.,.ar.1_|.|t':|_.,}- q._.:_,.lhi'l_':u_.dﬁ,l_l';..al..dl_.,.a
4- Minor losses
el g DSl fa Gl adadll 2 gow g Tonct haheiall 3y A3LEH
Minor losses for any special piece =k (v'i2g)
Where:
K =constant s Ged U dsbe aai 7 0F o Jglor & y ol
friction losses -+~ (minor losses) %pull il ded doop oyl 5
(Minor losses = 0.1 — 0.2 friction losses)
‘ I
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3. Sewage pumps are not similar to the water supply pumps.
cal-.lh'-m-uﬁ:i-'ﬁ‘ﬂ'Hha.a;ﬁa@ff;ﬁwwfuﬂdﬁlhvégawﬂ
035 0 e My e el g b 23 V) P R il eles 0f =1
wltﬂﬂﬁﬁuﬁiq@ldﬁiﬁﬁw|
Jl.u.,n..-_._u...-i-.-;E\,r.'.h:gL;u-',,I,,.aJ-nj.;um-Ja.alqu..;rtLp‘_;J;ﬁq,.h.@ul—E

.varinus types of pumps that are commonly employed for
sewage pumping are
& bl ol ) gttt Sl Sl L=l g 1yt

1- Centrifugal pumps % & 3 i Jal

.
2- Reciprocating pumps  %»: 7
3- Pneumatic ejectors or air pressure pumps i e
4- Screw pumps Al
Centrifugal pumps Ji —» gwall Dl cllad 3 Lhisza g lept g it 1
il U it O O gty o) 387 230Ny B Ml i pen g o S 7 Y
h ' 4
i___-__-__—.———————__ =
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L
4- Wet Well, j=bt 2

Wil y ol oin batlall ae doels y IAGYI ot e Aeali Sl e o gl ) 2
hm‘m&jdﬂhﬁ'ﬂ#ﬁﬁ|rﬂjpJl:ﬂ::#wlwd!}ﬁluidﬁﬁ
i Oy Adieal] ol S0 e 0% Jell el 06 Able lalls wolallall oSS 15
Oy Sq of ot Jli 20 O oy oalle lallall cits” 13 W s o das el s A

.[.,:_,J'L.L.S“-.-;:i,..lhllt.b;..}h}:{w

wet Well

1.I1

LW

Wik well only weX & dry well

._——-r—_-_-_._

b ol g 3 25 @ oy Sn
Qour 3 Qin om0 -1
allall Joats il o sae =2
el e g 32 =3
FHI ?"Jer""'“ -4

. _ al
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5- Water horse power

3 @ W
iy ==

i

6 -Objectives, applications and location .of equalization
facilities.

1- objectives sl
a- equalize flow rate  damld Jolifi 3 adl O31x
b- reducing variations of wastewater characteristics
snecially organic load '
| 6 gaall Jas) Lo gt g oLl ol ) ot Y1
2- applications <.kl
Equalization of
a- dry weather flows

b- wet weather flows
c- combined storm water & sanitary wastewater flow

d- for mechanical treatment plants
e- for plants with capacity < 0.5 million galon

Location of flow equalization tank
i.-b..:ﬂ'l- Ayl ge 2l s

preliminary treatment 3 Al An
biological treatment iyl ki J5 5 primary treatment .l b lall dn

(9 J.
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1- In line

el Je B Byl ge O OIS sl 03
1- Characteristics of wastewater ol el
-+~ Characteristics of collection system  swah o pall sl ponst pllai ool y
3- Type of treatment i ¢ &

Location of flow equalization tank

ki

po i)\ e

2- Off line
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Q 3) a- Discuss the following.

1- Important of grit removal facilities.
QU B3 3Py Ju i D) D6 5pm i
S 3 o pn S o ek -1
el gl it pk =2
oo ol cadd s e (cement action) wiis g 3 i Al 1l padd =3
o=
Wil e Jlo Ji Y sludge B as Jlis paad -4

2- Advantage of aerated grit removal chamber,

et e g2 JUs UG B2 e B gy JU 0 W30 30 R 2 2

el i Js y it S Syl Bl Lgalisnat 2 -1

2oalh ettt W3 BOD 0 Ua 52 S0 af a3 o 2 ol 3 ol pe oo o2 =2

Ji head wss-3

Al o gl et 2] -4

ST ol e A . ighai Jay o e b g o1 b 3y et =5

dame st Jlo A 3 Sl S o) B 3 S -6

3-.2 actors affecting quantity of grit. =i
Ju St g s Ju e J 331 Lt el
1- Type of collection system. (s 5 Jonice) moemch plls ¢ ¢
2- Climatic conditions =il O, &0
3-Soiltype 3 4¢ ¢
4- Condition of sewers and grades Ws. y jagyi b gas i~
5- Types of industrial wastes gFluall bl g iyl
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4- Tertiary treatment.

-

iy Al gelt el by U el ol s ol o A e o 1 AN 25
ielys g el g A0t a8Y oUW el pisad g ot el Bage ) el J e S g
il (55 iy it

5- Sludge disposal :
B el sl 3 (g paal 215l ar""‘"""'-;r"._r"l"'ﬂ"r'-i
8 peink S By guinall 34 ) plioan sl y Cacdendly =51
(A bl ) bty ol S0 5 MM e 8 =2
i) e Gl aJ gD 34 -3

e 3l g el pd lall il ey Ul

g3l el Gl 3 caully ]

S s e 2

Al dalali ol e U] gl e Uhsis] oy g ol LD
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Q 4) 1- write short notes about.

1- Trickling filter classification.
el Mo
Stages
1- Single stage trickling filter sasiyis .

2- Two stage trickling filter pkem e
Rate

@IS gl on s Sp0obl ol me ol oA b iy
B SO - T e
Low (standard rate) aesce o
[ligh rate 4 Jua

2- predominant microorganism in the trickling filter
and its role in the treatment.

oA e 3 el g s 5 LSO Al g sldiaas i otssd
LEL‘"-.J"'-"LMJ*;#P by oty Lol bl el o0 5 Ml e e LSl e i gt _
Rt 35 i 5 L0 iy 10 g S S0 555
Sl sl 5 Ml e e SN Do o s YO yRguly analad ok
0SS L o o el S ago oyt il QI el i
1Y 5 ST Ll Y 5 i pdadianadhe JLM Fiapmmalt ga s adlps Vil s dgp el s
e e e v B b e Jad oo 2 5 el sni J UL

':LW'
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3- The advantages of rec_irculatiun in the trickling filter.
plo Ylidep il
S gy aall Jud b otalilh ki olis 5 shock Toads bl M -1
(Gl a3 SSJJ;J:J"'&»“%; s =2
b3t e SV 58 5003
:J,.ut:ﬁm"mg—i
A 3 it B8 W -5 :
ooyt g SNd il L 5o LE1-6
pmlyoals iy 0aa sl sg -7 ‘
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1. Anaerobic pond 45 @Y i
ol s ] aileVl dallall Ll LIS g g pialt Judd L psed

2, Facultative pond 42373 _
'q,;.’.;..g.". ,'-'I_:1| st Jﬂen_.,.l-_"..ll- FE T pbomi ;
3- Maturation pond  zlal i
y

1
l 4- Configuration of pond system

I,;_.b:i,.lldiﬁp'l..a.iﬂ Pt
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Jan 2008

Neat Skelches and cquations SUpporting your answers are cssentials

E}utstiﬂn (1) |

}‘;1- Define, what is meant by:

;"'ﬂushing tanks - Sealed sewage pipe -Rising main - Water hu:.uner

- élud ge thickening - Sludge stabilization

b- Explain the following:

- Patterns of ;::r.:rll;:r::tmn systems

- Longitudinal section of sewer line

- Hydraulic testing of sewers

- The importance of BOD test |

€- The main sewer was designed to serve an arca of 5 km® with an average
population of 200 ]ﬁcr;gm'hcttarc, the average rate of sewage flow 15 350
L/capita/day. The maximum flow is 60% in excess of the average sewage flow,,
ogether with the 14in fall equivalent of 10 mm in 24 hours, ali of which are o iy
If the sewer having an invert slope 1 in 500, calculate discharge and the velocity 5§
flow? What would be the ';rnlcrcity and discharge in the previous sewer when thessdf
same is flowing 0.20 and 0.80 of its full depth? Corument about your answer. Firig)
: the mjnimum velocity and gradient required to transport coarse sand of 0.1 mm?j.%
diameterde specific gravity of 2.65 through a sewer 30 cm diameter, assume k -"ﬂ
,T=0.012

dD [a/A |[wV | aQ
[02 0143 0.615 | 0.088

=

0.8 ]0.858 | 1.140 [ 0.088
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.'ﬂ‘-‘-’ can make analysis to the pump?

| _.. e aim of preliminary treatment.

t For pupu]nnu" 750,000 capila and average water consumption 350L/capita/day.
required compiete dtm;n of bar rack screen.

Siestion (3)

3. Discuss the c:l:ljec.rh:ts; arid applications of flow equalization basins.

- From 90,000 n’/day wastewater as a peak flow, design Llu:_ grit removal chambers
-; ich required for separating grits of specific gravity 2.55, particle diameter

25mm, (Surface lﬂﬁdiﬁg rate = 1440m*/m*/d)

: estion Four (17%)

& Discuss briefly the following items.

E An existing sewage treatmentplant has four pnm&ry clarifiers each of dimnatcéi: 22
5 and sewage depth of 2.8 m. The population scrﬁéd by ﬂu’s plant in the fixture will.
{ 500,000 capita and the per capita daily sewage flow will- be 220 liters. Determine
e number of additional clarifiers (i nééded)to meet thc.j_jﬁtﬁm requirements and
tisfies the design criteria when one unit is out of services. Then design the clarifier
linlet, & outlet pripes, weir, sludge hopper and nﬁlu&:.P_t channel. .

. Draw cross section and plan of one of the desi gﬂedﬁns

uekticn Five (16 %) '

E Discuss hm:ﬂy the fcalIuwmg :

aj The theory of BOD removal i cunvémfbnal activated sludge process.

) The different aeration system used in the activated,sludge process.
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2. Design the aeration tanks-including air requirements for a conventional activaies

sludge sewage treatment plant given the following data:

Served population 450,000 capitafy
Average sewage flow 220 1/c/d _
BOD load of raw sewage : 60 g/capita day
BOD primary treatment efficiency 40% K
Reaquired Total effluent BODs ' 25 mg/1
|_Total effluent suspended solids (containing 70% VS5) | 20 mg/i
Cell residence time (sludge age) 124
Maximum organic load 63 kg BOD/m™:
 MLSS concentration in the aeration tank 2000 mgfl .
MLSS concentration in the return sludge 5 10000 mg/1 4
Cell yield coefficient, g MLVSS / gBOD; 0.6 o
Endogenous decay coefficient. 0.06 d" 3
Percent oxygen to air by weight 23.2 |
Air density 0.1201 kg/m” -

Question Six (17 %),

1. A trapezoidal channel with bottom width of 0.3 m and sides slope is 1:1, if the
longitudmal bottom stupe is 0.5 %.

Calculale the velacity and depth of water in the chianne] if the flow rate is 55 litéifEg
second. If the total depth of the channel is 0.3 m and the Manning's coefficient isill
0.12. What is the discharge that makes the channel overflow?

2. A final clarifier is 10 be designed for an activated sludge wastewater treattnen o
plant serving a city of 250 000 capita and average daily sewage flow of 200 litertpsr
day. Batch settling test have been performed using a culture of acﬁvﬁf:ﬂ sludge. . Tha
MLSS of the tested wastewater was 2000 ppm, and the design underflow requiré2
concentration is 10,000 ppm. The test rcsul.Lr. is shown in the following table;

Settling Time, hours [0 [ 0.1 |025]05 | 075 |1 [1.25 | 1.5 | 1.75 14
Interface height,cm | 75 | 65 |54 |43 |33 |26 )21 (17 |14

1t is required to design the number and dimensions of the final clanifiers.
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4. Design the required anacrobic ponds that serve 50,000 capita with daily average
wastowater How ol TEO Bier per capita. Given the Bl bowings;

BOD of raw sewage is 500 ppm

allowable arganic load is 5000 kg BODYha day.

k-6,mn48

Then caleulate the efMuent BOD.

You may use the following formula

|: ==

. kg
O, = LANE, - 5@ ~11sX,0

L_Jﬂ,g
R

T T
- HEL]'EI"H]

.J:'P'-I
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£agarg Universit Sanitary Engineering 4" vear civil
Faculty of Enginecring Final exam Jan. 2007

Environmental Eﬁ EL Tirme allowed { 3 | hours

*  Neal Skeiches and egquations :uppw'lm; VORF @RIWErS are £xsentials
*  Anempt all guestion

Question (1)
a- What do you know about the following:-
- Total solids contents
- Pans of manholes
Data required for sewerhige system design
Feak and minimum wastewater flows & Flow :ﬂm.pnn:nm
Categories of grit rtmmraj tacilities
_ahi s required to lift 120000 m fday { Javerage wastewater discharge),

-ctermine the number of pumps which are used and the discharge of each
LTS

e li's required to find the diameter and slope of sewer ,if the average
- thscharge which reach the pipe 8500 ;' /day , 0  equal half (& and
¢}, double O

{Juesiion (2)
a- Explain the following:-
The steps of construction sewage pipeline
The water test and ajr test
Sewage pumping station site consideration
Control sections in grit removal chamber
b- State the factors which considered in selecting the wastewarter treaunen:
processes and after &:m classify the weatment process

e-For ) 100,000 y," /day. design approach channel, manually cleanid
screen & check the head losses through the bar rack
@Eegnag {3}
Ew: reasons:-
Using of fine screen -Using of activated sludge altematives -
Recireulation of the portion of effluent to wrickling filter - Unloading
__ Phenomena in fixed film - Two or more pumps and two sources £5 of power are
needed in (P.S.) - Important of using baffles in oxidation pond
b- For the 125,000 population, average water consumption 280 Veapita /day,
if the charactenstics of raw sewage’ : Sﬂﬂppnf S5, 300ppm ED‘.D, sqlid
percent in primary sludge 4% & primary sludge Epﬂ:lr ic gravity is (1.03) . i

15 required to give complete design for a circular primary settling tank(s) &
“eleulate the effluemt BOD, SS.
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(uestion (4)
a- Define the following:-

- Suspended growth processes, attached growth processes, compiete
retenuon lagoons, stratification in stabilization ponds&Comminutors™ -

b- The settling curve shown in the following diagram was obtained for an
activated sludge with an initial solids concentration 4000 mg/ L. determine

the area required to yield a thickened sludge concentration of 12000 mg/L
with a total inflow 4000 ,," /day . in addition determine solid loading rate

and averflow rale

0.7

0.6 -
0.5 -
0.4 -
0.3 -~
0.2 -
0.1 -

0.0 S R S R
0 20 40 60 '80 100 12C

Settling time, min

interface Helght, m

Question (5)
a- Discuss the following :-
- factors that affecting treatment in stabilization pond
—~* Sludge treatment processes and disposal methods
- The uouble in the actuvaied sludge reatment methods
b- Calculate the final effluent BOD in 2 two stages high rate trickling
filter, gi\rl:n the following data:-discharge 100 liter/sec, filter volume is
950 py” filter depth 2m , recirculation is 1.75 times the flowrates & sertled

wastewater BOD is 300 ppm
GOOD LUCK
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-8 S -
-)20.‘4 = Sion=
agazig University . saritar;,:.f!';gingp.ﬁng /A 4™ vear civil
aculty of Engineering Fipzl Exam 2005 — 2006
Znvironmental Eng. Dept.  Time allowed (3) br T i

« Neat Skeiches and equations supporting your answers are essenilals
s _Attempt all question :
Question (1)
a- Discuss the following:-
&= Parts of coliection system
e Pump analysis _ _
Velocity controlled Grit Removal analysis, control sections
<~ Advantage of acrated grit removal chamber
P! The raising main of diameter §0 cm carry wastewater to sewage
treatment plant. Qave (200) Usec, Qmax (230) Veec &Qmin( 150) Usec.If

collection system is separate, it is required to design suitable screen
,check head losses
Question (2)
a- What do you know about the following:-

¢~ Location df Equalization Fagilities

& Inlet & outlet in sedimentatiog tank (circular & rectangular)

= ‘methods of removing sludge from sedimentation tank

C  Tertiary treatment '
b- Retention period of primary settling tank varies according to
subsequent treatment, explain the ﬁ}llt:-wing?fF or the 72000 population,
average water consumption 250 Veapita/day, if the characteristics of
raw sewage : 400ppm 55 ,300ppm BOD, solid percent in-primary
sludge 4% & primary sludge specific gravity is (1.03), Ftis required to
give complete design for a circular primary settling tank(s)
Question (3}
a — Write short note on the fellowing:-

-~ The effect of temperature on the biological treaiment

/if » Sin ipdes, mean cell residence time

- Quantity of return sludge

- Moadification of the conventional activated sludge
b — The analysis of the raw sewage in activated sludge sewage treatment
plant is 300mg/l BOD&3S0 mg/l S8. If the desired effluent quality is 20
mg/l BOD& 20 mg/l S8, it is required to draw a complete flow line —
(wastewater& sludge) in this plant, demonstrate the balance of each
treatment unit(BOD,COD&SS) , retention time in aeration tank.

Faollow
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Question (4)

a = Explain the followino:-
= Classification of artached —growth processes
- Trickling filter and process déscription
- Classification of trickling filter

b —A two stage high rate trickling filter is used to treat (3500) m’ fday
AVErage m_gni::iEa.l wasie having a B{}D} of 300 mg/l .The desired
effluent quality is 20 mg/l ef B[, - If both of the filter depths are to

I:-e {6 ft) and recirculation ratio is 2:1, take into your consideration
Ei By using NRC equatior: design the reguired filter, alsp check

: \-'ﬂluml‘:l.‘rm organic loa dmgw, waste water hydraulic loading rate.
T O Gt

PR

a- Clarify the following:-

-  The activated sludge final clarifier design parameters

- . Problems which affect the efficiency of the aeration tank
b- It is required to design » continuous flow stirred tank activated
sludge process to treat an average flow rate of (167) 17 sec. of settled
sewage having Iﬂﬂu.lgﬂ'BGD. The effluent is to have 20ppm BOD, 20
pprm S8, Take into your consideration the following data:-

. Temp:mturem !E‘ ﬂ' =10d ,¥ =065, kd (. Djd
» Return sludge S5 concentration is 18000 mg/l

+ MLWVSS concentration is 3000 mg N T75%o0f 55 :ﬁ'urgﬂnu: matter
Question (6) e ——

::i-E:p]am the fi ctors lhﬂl. aﬂ'&m treatment prﬂcess m sfahahzntlcm pnﬂd

Retenﬁﬂn time = .'i_lla}_s-
Qave = {»',".ﬂ]mxllmn’l id ay
lnﬂuwtﬂﬂﬂi} 300 1:||m'i '

A’F’mttr I:¢mp;,;-—-15£- , Summer temp. =35 4
Orga :c‘lnnd_:i 2000 kg BOD/ ha /day

- E..-"’ Jf'.: =014 at 15 CT'-.“: --:4.3.

is required to determine

Grood Luck

scanner by

: mahmoud ashral

titanic_ship1212@vahoo.com



Ffﬁrll.. Lo b

| -a

. R 543
Vele ¢y  conivolied G- # 2

Ng - o AN

Ve 2 “"”:ﬁlﬂ" a —
eV f:";} Ll g lipall g JaBl g
S VS Ci_,__-—J ¥, e— A
Efir X e PU o gy o) p )

-5
ij[uﬁ-(’%'f5&1
N B w
3]

V) a4 .
‘““‘th gﬁ'{i; ——g

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



Contral sechsn =
q_ﬂsﬁz_—; 5 . e 1
a.-f’,-"\ PIVFBLN o g1 gt o

y\iwjr*lﬁf:._..ﬁi’*"‘_')

ol les)) ,JW‘J \{}-""‘J s\

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



Q?rf--—“{ 49
F’ﬁ = =
v \*
= e N
S g = Z d 4 d

FAR W U-rh{ r =-g L I o
;-uﬂ. -
B < S
Y £
\'f'-r_h!"

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



2 - &
— i

f ek & A LT N PN sed § reman~d oM dade TasE
c:_':_j‘.-ﬂ;:ﬂ-y! ‘—r-‘_‘_-"-"’_,.-ﬂ-l'll" fhjjd'?f{_;.lwl_a‘-’

C‘.::' < ;1.‘4" EULM..'{-

": //‘ mﬂTitb \,
. ==\
F'l.l.-..r"- {ﬁ‘lt_r -l._'l_‘_‘-_ _c_lw

ﬂ-u’r'l.v_.r

tetel ot

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



2- %
—

Reton Tion  Porvol A Py s
.t-'_____'IF‘ oy =3 s L ( evdiny g E,Uhjtﬂ.ﬂ---.

£ 5 o W

; B

G:\.'-,.rm o=

F = FLees £

wie = =5 Ljcid
2.8 ¢ Ws e PAA
BoD = Zo= £IM
Ssvd farcet = 4 7o
gsr = s 3 Tl

. Ce mflede ,5}"'&..]1'_'3:& t i revivr

S —

E-‘;.mL
C:PE-H' - ,:,.Ss‘-‘bﬂ-PﬂP ..HLJ-"Q

—_ o ¥ 5 F::?Eﬂﬂﬂ 230

- [ A— e

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



bi'alﬁﬂf(‘L TTJWT e
ﬂ,s-j_)-'-‘\ oty oA <

WA AR
"”,/J AN ) 5N ~

axj',\ &
o il e w0 B
,,.,f: f e ) o | o

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



& o ‘-:]FL'I VA

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



8D = paslN-om38) | Beeb £ 195 (1-o9) mun.iu.;_-e 3
ol R E.,u == T 1945 ? F %n%..m
_M-w- ..l..mm__mﬂ —_m.._u-w..wmu A.*Iﬁ.hm-_w g aﬂ.".\ 217 h._r_...__u.__m\u ﬂ_ _ﬂ rﬂﬁﬂfgw
ﬁubn.ﬂ.muu 2 - Y2t-d €.24-4 = g5 eﬁ,hu
DEHEY Se e ER CoD £ Seo PPMEZ
m&. ,w.._.. #.l = o = 2
ol o @_
7 TS ©. 3.6 (£ @ | .
@ - b llj
E @ — l b " ‘?_
=4 5 I

®

.m.,__.n,;u Lone L.Fm___.PT...
tn  Activded sldge

Plant

pl mz ’u 3.'-.|I1uu.~:um

titanic :-illi



RYSURCY R0 =

E‘b“‘ Df? - ﬁu..-.-" la.ru-f:'?'-"*""h?'f
Pl = oLy settded westaws

Bre 129 I'c*J.]J_ TM

__Ef;ﬂif‘— r~ o135 |
e MJ}_'E-H"JU‘
o i
E_é_'____f_ . O w g T
C ol -r],-m M&J-'}f-u‘ff

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



Mi.lmfn

g s = RPN
¥ 3 = Te 2 2 d= 1§
-y = & 2
el N, = Ya i
—s DeX3 % Bl T <= ST

;ﬁ;\ == f:"w.

= Check -
Hyd Losdes yade

cal
e o
51. = E't_
Ce - Ex™
Cy —Ce ~
C F

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



E_::"":______ ) C
3 e

o v-Ce = //—C;c.-
i \ ﬂ'--“*“\)—;’f-ﬁ
=l B e
-&‘{ N :____..--"' r_-h'L
- T
Plr = A
CP ye C‘]'. 1|_____.-"’"
i, e
L= s
B Vo= T ke
s o
=
P I S—

- A% r""‘*g L""*T'

o Jo

T scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



S , Eu.ﬂ',ur'l' _ ﬂ,‘:l.j ‘bé'-‘fﬂh'l'

- g T g g S s

€ —

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



Debus - =

Vo kg Be

-6 5

|
A
\

1 + &+<b "‘ld

Be w Haby » 4 ( _j",,-j‘j

)K.;

<

Wy

o

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



l

3
Qr.,-' hese=is 10 p
Se e €M
B o = 3:‘.‘ Ef}h
S-S.‘-JT = &= FE“
[
Ly < e == ¢¢
g x BB G0
Ec = = d
ga =R
_y
ed 0% (S d
Db 19 pord = =
C_E:'LL::‘ . Wl

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



?._'E—E.".,ﬂ II'.L.-{ Vvl v hade - A e foal Ao fyai -

- —

.\.\"“h-.
i

X '-"L"‘-, IF}IHI

SN RS

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



|

sl & e il s El=le
? s [L= &5
LT —Q
O- — >O< =~
3 F5 Lise 2 | FS Lise
e
S
Given - _
e
Npuig = BF e
Bage § a6 mtie
QAN T8
D’F,ﬂl
d-—-'-"-". o 33
Bl
= i 29 ~—

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



ax
:;!'\'-\-r-h': e L— = a-3\
i s 31 = L
bFJ\"L
q‘-""‘""“ . ; -....-.j.l'rjl:t
Heie. = -1
d-t 'ﬁ‘ru\_?a.h:
e ——
J_.-m.l.ﬂ, o 45 o Vi, = IiI-T*
Cgod F Vevu
Y _"“‘" = JuB pa l3ec
fult F \- 1.3
prye
&P
—————

Oeun
.-—ij"" = oo- :ll-'-f' ""'-15‘:-'7—
NEJ\'*JE-“ > -

."\j'l?,'u:\ :&"" +T — \- ¢ ) e lse

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



LR

&

71

-5

gor-0

£ 0P

gL
6l

__ﬂ_.n._

700

LEw-"

£2 L0

A

mahmoud ashral
pl1212i@vahoo.com

scanner by :

titanic shi



d -
.- =5 L
P, =2 N &
. o8 = welF #EI°
s T 65 ~
P =3 =T
\ \ke) i
G
o —
a Fé5
3.5 %

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



T (1= i\j-;) [
]I{-L.':'r
-
36 e e
?"IJ,-: .
. .'_S - O a0 5 _* '=.|-|.5

245 C - )¢(10)

L"-L-—‘-'.J

=
I'h—
!’ﬂ
L]

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



(S Gn =¥ )
_TﬁD “Fk = L T ‘F;.*fjw,ﬁ 145'&,?.

ek

= o \: \r"i-
poef WddER T L B
- M\ [J‘;‘ iy 3
\ _ _ e -
ctls? (f'.__r-"—”']‘r -J.J'PJ' : " ﬁlw\ ;
Lx-ﬂ.}.#f B < o
V"L
.___-.-"-

" 4
b,
o

\¢*

- ol
il
?.
o
1]
~
\o

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



Bolp o = -T2 ¢F

._:}.__' Rl pfﬁ?\
[f e e

Bolyr= &= een

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



E"“‘Qn

\ .
S d
2 L= ) .
e —
) S o€ Sy

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



1a23 C"iﬂ{, =
—
————

38 o~ \g e

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



5
T
‘E_/s/\\ ‘L ‘ \_/—/L
gA 0 Fied vk Ci2ed
LY b =

,.-. Tt £/ Ked
oy g
i

\N\“w-,,__‘__h \/

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



O

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



"1__..:!--'-'\\\ ——
iy 20
— e
5 & &, B = W
1 'J‘if*z_ " —
l} "1_.'—""- I"..ul'l 1"!";_ il

N
R

5T % = o ,,:]-q_ — {"_:E__"""-_-_

Ce i
= O——@’—C}“—
—

= g

: g:-._.-:ﬂ____
(;x-:.""'r Vo +o—

scanner by : mahmoud ashral
titanic_ship1212@vahoo.com



.
(o th) URewd -~ Pevy

Goea)




—&\Ewn

gaxi =| ! 1
I—' ‘Uni\ﬂtﬂlt}' tln far uﬂlﬂt Iﬂ; ;_1\4';:” ‘::_'::l
Faculty of Englosering Ti==| Fxam wlay 2095

Envirozr-2>ntal Eop. Dep
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~Answer all quu'r.'m: =
-Assume agy minlog Cata

- wer with fign T diapram

Question(]) .
& Discuss the following

- Recommendation conceming tie care and installaton of pumps.

« 'The different locations of manholes in sewcrage systiem & need 1o
d:opmanhuh :

'« Wastewater flow variation

- Hydraulic testing of sewers pipes

‘b~ Calculate the diameter of a circular vitrified clay graviry sewer which
‘will just carry 0.08 cu. m/see when flowing full at slope | in 15 @For this
pipe ,what would the velocity &discharge when the same is flowing 112
and 2/3 of its full depth. given the following:-

4D q/Q A
B TN | - U .| §
0.5 039 080
ﬁE 054, 0.83
'JE 0.85 1.01
a-Explain the following:-
Rﬂmﬂmg&indofiﬁmuﬂhsunhwﬂnuthu
subsequent treatment sieps.
- The theory of sedimentation &factors affecting.design
- The intermittent settling tank.

- Faitors affecting sludge volume in primary sedimeatation tank.
b- It is'required to give a complete design for a circular primary

sedimentation tank(s) for a treamment plant treated industrial wasis , given
the following data:-

Influent $.5 800 p.p.m
Influent BOD 800 p_p .m
Population equivalent 64000
BODY ons person = 70gmi/day-
The maximum flow is 2.7 the average flow
¢~ Design a distribution chamber that distributc a peak flow rate of
1.50 cu. m/s over four primary sedimentation tank.
Quegtion(3)
a- Define ,what 15 meant by:-
- Anoxic denitnfication
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= Recirculation and state its advantages

- Compression seitling & zoos setiling
b--An aeration tank on the diffused msystm::mumﬁsmcu m Iday
of the sewage having BOD of 200 mg/l. Determined the:-

- Volume of the aeration tank ,if the design eriterion is 1 cu. m. for 333
go. of BOD, in the efluent sewage to the tank.
. = Volume of the acration tank ,if the suspended solids content of the
mixed liquor is 2500mgA, and the BOD |:tnb¢4-ﬂgm per 100 gm of

suspended solids.
- period dhmﬂnnjlli sludge occupies 25% of the ar.nm:m rank.

rmﬂlﬂwﬁmmMmmdﬂmnwmmnmﬂ
including the line of sludge treatmant and take into your coasideration that
the required treated effluent is to have less than 10mg/l $5&10 mgd BOD
,state the removal ratio of 55 &BOD after cach meaiment s1age ?
b--Write shoft note oo the following:- |
- Methads dmﬂ:mﬂ;wuwmwmmcm:‘:lmgﬁhcr
Cnnuﬂmhﬂhﬁnn
R e Y, T Sy,
= Solid flux & scum
e~Calculate the'final effluent BOD in-a rwo stages high ratg wickling
* filter given the following-
_flow 5250 Vs, Volume of filter= 900 cu .m , senled sewage BOD
300p.p.m , recirculation 1.5 &filter Aepth=2m

—_—id e

'rl,.“..r o '_.-_r"
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Faculty :  Feculty of Engincering Mid-Term Exam Date Nov 2010
Academic year = 2010 Exam Time(Hour) : 1:15
Mo of parts -
Course Name  :  Sanitary Engineering (2] No. of pages : |
Course Code :  ENE4QL Mo, of Questions ¢ 2
| Department :  Ewvironmental  Enginsering E.E!?E_uiuer:ily Full Mark : 1D

o Neat sketches and equations supporting vour answers are essential
s Aifempi all guestions

i : westion (1) (5 points
Whee do vou know about the following?
Rules of developing sewer lay-out plan.
Inverted siphon.
Typical longitudinal section of sewer line,
Necessity of sewerage pump stations.
Types of pump station and its requirements,
The power of the driving anit to be installed on the sewage pumping station.
Water hammer theory in wastewater force mains,
Biochemical oxveen demand (BOT) stages.

Aiam of preliminary freatment.

W R B R % B OR BB

Fine sereemn.

Question (2) (5 points)
“  Find out the diameter of the main sewer, carrying a flow of {800 Lisec.) when flowing full.

Determine also the velocity of the flow when running 0.77 full if the slope of the main
sewer is {1 in 4040),

D /A 0
0.7 0.748 |0.838

0.8 0.858 |0.988

*  The horizontal flow grit removal design to serve pnpulﬁtinn 200,000 & average wastewaler
250 Veapita/ day. Tt is required the following:-
Cheeck the horizontal velocity at Qs Dave® Qaas «

.

If ==(1- i arcian Jf ) chose a =0 .75 feet. Find out the control weir
i

h
caleulation,
Good luck
e e e - Page O of 1
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Faculty ¢ Fuculty of Engincering Final-Terrm Exam st : Jilnﬂ-li.:'"
Academic year : 2011 Exam Time(Hour) : 3

— Mo, of puris R
Course Name ¢ Sanuary Enginecring (2) “@_ Mo, of papes )
Course Code : ENE401 S Mo, of Questions @ 6
DE:F'.BI‘!'I'I'IET“ : Bevirosnwanal  Linginosding Lapgueiy UHJ"I"UI"SiI:r' I'ull Mark .: fah

*  Neal skeiches and equativns supporting your answers are essential
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- What do you knew abont the following?

¥ Energy dissipaters.

¥ Inverted siphon.

*  Pump station reliability.

b- For a population 100,000and average wastewater 270 I/ capita/ d, design on inverted
siphon of a total length 80, to be provided for a 100 em. diameter sewer. Check the
difference in levels between the inverts of the inlet and ontlet manholes.

€ =A main sewage collector [200mm diameter, slope = 0N and carries at maximum Now
800 Vsee. If the branch sewer 600mm dinmeter, slope = .25 with minimum velocity 0,50
mfsec. joint with it. At what height above the invert level of the main collcetor should the
branch sewer enter o thal during maximum Now in main collector there will be no
backing up of sewage in the branch sewer?
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Caestion (21 {10 poinfs)

a-Write short nofe about the following:-

*" Purpose of preliminary treatment of sewage.

«  Characteristics of sludge produced during wastewater treatment plant.

b- A bar rack with 1- inch openings is used to screen wastewater arriving at the treatment
plant in a circular sewer with diameter 1200mm , n =0L013slope = 0.00064. The maximum
carrying capacily is four times the average dry weather flow. Find the size of the steel bars
that makes up the rack, the number of bars in the rack, and head loss for dry weather
conditions.

Question (1) (10 poinis)

a-Diseuss the following:-

¥ The advantage of aerated prit chamber,

*  Factors which considered in selecting the wastewater treatment processes.
b= Find the minimum velocity and gradient required to prevent settling of coarse sand
pariicles of (1.5) mm tliap‘u:&r and specific gravity of 2.70 through a sewer 60 cm diamcler.

Assume i = 0.04, and [ = 0.02.

€- The horizental flow grit removal chamber design o serve population 100,000&average
wastewaler 300 Veapita/ day. It is required the following:-

¥ Check the horizontal velocity at Quun » Qaves & Qe
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Question Four (22 %)

I. A final clarifier is to be designed for an activated sludge
wastewater treatment plant serving a city of 100,000 capita and
average daily sewage flow of 247 liter per day. Batch settling test
have been performed using a culture of activated sludge. The ;
MLSS of the tested wastewater was 2500 ppm, and the design |
underflow required concentration is 12,000 ppm. The test results is
shown in the following table;

Settling Time, hours |0 [0.1{0.25]0.5[0.7501 [1.25]1.5[1.75]2
Interface height, cm |?5 65 [54 l43 |33 2621 |17 |14 |12

It is required to design the number and dimensions of the final
clarifiers.

2. Draw cross section elevation and plan for one of the designed units.

3. Using the settling curves in the following figure, determine the
overall removal of solids in a sedimentation basin (flocculent
settling) with a depth equal to the test cylinder and a detention
times ranges from 20 to 40 min. The total depth is 2.5 m.
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Ouestion Five (14 %)

1. The following data were prepared as tests results for calculating the .
oxygen transfer rate for two diffusers. It is required to calculate the '
oxygen transfer rate for both of them if the saturation dissolved |

oxygen is 10 ppm at the test temperature. Then select the type you ‘

prefer,

. Time, | Dissolved Oxygen, ppm | 5
min Type A Type B i
0 0.0 0.0 |
2 1.5 2.0 '
5 34 4.2 i
10 5.6 6.5 !

20 8.0 8.8

2. Write brief notes about wastewater sludge dewatering and drying
systems. |

Question Six (14 %)

1. Design the required maturation ponds for a stabilization wastewater

treatment plant considering the following data;

Served Population is 20, 000 capita
Average sewage flow is 150 Ved |
Per capita BOD is 60 g/d
Raw wastewater FC is 3X107/100 ml
Required effluent FC is 1000/100 ml
Retention time for anaerobic ponds is 3 days
Retention time for facultative pond is 18 days
Minimum winter temperature is 8 °C
Maximum summer temperature is 40 °C
Average winter temperature is 15 °C

& & & % ¥ & =8 % 8 &

2. Illustrated using drawings different arrangements for sedimentation i
tanks inlet and outlets to avoid short circuits and dead zones).

Best Wishes
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