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15/3 Factors Effecting Water Hammer 4glall 48)hall e 355l Jalsall 1/5/2-3
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65/3 Instruments s3aY) 5/4/5-3
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:Networks of Wastewater and Storm Water QA.A\

Gleadlls bl e s Jiliall clehasind e $lsm Gl (e 483
il 3g3n Gan Aadlgll sagaad) syl ddjal) c:h: Ghliey dylaill shlidly dalsl)
b4 ol el
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L;%,M}A ol S leailly Caulally Gandl) Jleef gpan oo
Y] oaall Lelee dalaly Olaa daay Capall sl
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AV Gl o a3 ) beaily Calailly (andll Jleel aen

e

. Emergency maintenance 45Ul Lilbuall -k
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Aial) ol bt lawY @iy gAY cladll Ao Je i o dasadal) dalaial) Ry yay
ALLE dalual) o dgyeall dslecall olya) cpad alials (Ko Y IR

Duration of design storm 4iareaill 3 haall dalyinl 00 =1

Aphal sbudl Capai GlA Ko inel)l aaailly adiad Ay FBAL shall i) 33 A
AS i) Gapall Gl g dliadial)

®
:Design period dramaill 34l 6
Loy ASAl (gpualll dpapanail) Caypaill Y ara ) deaddly Juadal) cay e (gylaal)
A 30 — 25 on bzl (A giaad) A3ally 4y al) Dlpall Jleel e I

Storm water gullies JUacy) (gHlae 40l ) adaud) ol slie J g2 Ml —¢
[ 4
oalsal desiy 1ot Calin e qaati Aie () paall G Akl ) DL alal

el Cipall sl (glae AE (s alal o Alatidll el she (glae lSud (S
conmal) Cipall 4805 ) ddppais oadandl sl ol Jalis 5y (A< jiiial)

wage aall Caypall ol —ca
[ d

| ]
Gleluall 3laliag ay)laill glalially daled) cilaadlly ‘é,m@m Glaladin) e ddlasall ol o
coaall Gl aaagil dgan (e Aadlgll 5 ganall 3yl Ayl
Qorm water run-off  sdand) ol olis =3

) OBl Al e iy fhad) e a Ja8 s oA e AAsd) el ol s
. :
* AT el cbilall el

Vacuum Jaa i) Lﬁjh‘“ :XSA.ua QL.J\ JLL\AS“ blﬁ.& tjm e ‘;A-\:\A &)AS ua_)i)_“ GL“ uJ.c
Sewer System

e

Combined system & juliall allail) -l
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:Separate system Juadiall sl —(

e Chypesi A0 (o Almite adad) gl slae Chypesi A0 4 00585 (glaal) Sl Gl
el Ylail sall Gpeal)

Cana)ll J8la o Hgeasall gLl (mje Sla s :Street net width &)Ll (e dla  —a
cadllay 8 el LSl Sy (olg cpialalal)

Symbols and Abbreviations <jpaiially 3

Symbols and Abbreviations of Civil and 4l 4xisall Jle¥) A cpaiially 3 1/4-1

Municipal Works 3
[
‘ >
el | el Ll | @
il patidallg

Lahaall cilagleall alas bil)a GIS Geographical mation System 1

Lol (aye Lila SW Net Street \Y 5

Lol (e dlal ) Calil SWL :Lej? of Street Width, L 3

L ‘@m\ A GQLA ‘;L“)M SaE) SWM MgdaTe Third of Street Width, L 4

Ll me dlaal a] il SWR‘ ‘R)ghtThird of Street Width, L 5

LS gLl e TSWY | Total Street Width, L 6

il ) Canajll o lall L}_\L'JL ) milgt\g:tyvl\zlﬁfr:mﬂ Third near to the |~
L gl pae °

ila e ) Cana ) & @) Wi Walk Way Internal Third far from 8

the Net Street Width, L

Sl Gl Wm Walk Way Middle Third, L 9

Ww Walk Way Width, L 10
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Symbols and Abbreviations of ASuilCially Aty uel) Jlasy) P Clpaially jsa 2/4-1
Hydraulic and Mechanical Works

ML il 28t o Mass density, M/L° 1
Mg/L3 ‘2‘:‘3).)&\ B Y Weight density, |\/|g/L3 9)
% oo li<I) n Efficiency, % L3 y

=
sy egailall Jue 4 B Screw inclination angle, degree d

120 cadaiadl dalo A Cross sectional area, L° \ 5

DL el ddais CP Chute flow point 6

Lol kil d Circular diameter, L = 7

ang e cISiAY) Jalaa f Friction facto;, En-it 353 8
YY) s FP Filling point ~ 9

aalay) LIV mliee Gl GRP i d Polypropylene 10
Legeall g i) h 11

HP c:\:\ﬂ 1) 73)331\ H.P. v ower, H.P 12

A e sl HDPE o _[¥Jh Density Polyethylene 13

Al A8l ‘uu\ A JAL-.A k D Kinetic energy loss coefficient 14
' L“.—U-}ff‘ Jsh L ) Pipe length, L 15

L‘Q;jhl\ d}lﬂ Screw length, L 16

sem A e-g“"L ’I\/IPP Maximum pumping point. 17

N

Lecnsall ilall 1 t&b "NPSH Net Positive Suction Head, L 18
i ) Ns Specific speed, rpm 19

P Pressure, Mg/L* 20

PPR Poly Propylene Pipe 71

PVC Polyvinyl chloride. %)

Q Volumetric flow rate, L/T° 23

T Time, T 24

TP Water touch point 75

\ Flow average velocity, L/T 26
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Symbols and Abbreviations of Electrical Works 4xily ¢Sl Jlasy) o Clpaidally jsas 3/4-1

aagiall Ll AC Alternating Current 1
Al sel) ) cbbﬁ ACB Arial Circuit Breakers 2
S agal) alaie AVR Auto Voltage Regulator .
Al ) @) Al pall BS British Standards o
cngie] Al e Q) el deal el BSEN British adoption of E
= & Anas¥) Al 5l standards >
Gpllag ) Apuld diual e
Ll elal duey &) aaall CENELEC European  Commijt for
’ Slialsal o i Electro-technigal 6
a0l eS| Standardiz‘ation 7
Sl N CT Current Transformers 7
) g Loy DAT 0 Tape
e L DC urrent 9
‘;.@:}“ il 32 C‘L\ﬁ ELCB P h Leakage Circuit Breakers 10
bliia g 5o SI1 (3805 EMGQ lectromagnetic Compatibility 11
Alle o A HRC High Rapturing Capacity 12
el agal) \/ High Voltage 13
ool Cans ¢ duoeilly Akl AC Heating, Ventilation and Air
sloell 2SSy ¢ Ll // - Conditioning 14
il ST iaetie o) o IEE Institution of Electrical
Oxlesl) Cputigall Lo 8 Engineers 15
e SN e o s o< .. IEEE Institute of Electrical and
= s sluedl ’ ) Electronics Engineers 16
el 3850 ST bl dial IEC International Electro-technical
sl 4Ll i Commission 17
IEC cilialsall 15850 o inleal) IP Ingress Protection 18
98- 2
adsal) dalaial) ISO International Organization for 19
e j Standardization
aizidl 2eall LV Low Voltage 20
AFTIRUEIR ck‘ﬁ MCB Miniature Circuit Breaker 21
4 A il 35531 oL MCCB Molded Case Circuit Breaker | 9
b gl A0ED e o ligSl g 6”53 NEC National Electrical Power Grid 24
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Symbols and Abbreviations of

Electrical Control Works

Gty g B lagad

Jusl B chuaiidly sl 4/4-1

N

Cayil) | Gl paidally ga)l) AV allaadll | @
glite Ll AC Alternating Current 1
‘1@“/95)5)* 3k CIS Centrifuge / velocity 2
Aalaal 4 523800 5501 CCTV Closed-circuit television . 3
e Lo DC Direct Current d
TR " HIU Human Interface Unit
Gypidl dgalsll sas N S
G)s/d'ah I/0 In/Out 6
- PO IEEE Institute of Electrical and
Sl g iV o Ly S A
i s oluesl) fuva 2ga Electronics Engineers /
fuladl hlidl A<us LAN Local Area Net‘gvor‘k7 3
At y]) A8l 3asl) MTU Master Terminal @hit 9
Dadll 3yl Ko mee 10
Aalaall Jaiall dgals das) olp 11
zae ik PLC rammable Logic Controller 13
s e A lal) sasl) RTU Remote Terminal Unit 14
5 alomy x LT SCAD Supervisory Control and Data
48,31 3yl A slaiar 10K ) P Y
e e Acquisition 15
bl 3l
'
il ol Edl-,ﬁ\ :FD Variable Frequency Drive 16
fakaiiall e 48Ul aae o UPS Uninterruptable Power Supply 17
VIS Variable speed
18
Gkl 5-1
32all) 4:@\ 5 \c.qua)buj\ pe U_\Qb Mg cébﬂ\ :\'J)JG"“; u.ﬁAc_LA;@M}JAS\ KT é.\.’aﬁ
led S Bl Cillalidly Clasaey Wle Leds M s Al gl Wl ALY
* P . =
Lo sl @l ae gl Al agill gt Wy Wia o) WS Zagaall slele L) &yl
i 8 dalad) daliadl) 4
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A8 L

ad) oliag Aauall Cipal) ol (gslae CilSu
Part 11, Networks of Wastewater and Storm Water

Design Fundamentals and Principles asaaill S PRCAPY VR E)

[ J
Sewerage Networks Types (A4S idall 4pdy A< idially Aluadiall) (g jlaal) Sl gldf 1 /1—2‘7!
[2]¢[1] (combined, separate and semi-combined) \%)

L A peadly Daanall slaad) Jrans £58 Cun e Lli] (glaall ol Sl oL
Qi sas i) auh AUall ga Gl alas elila el il sUaily Jaaiiall oUail) Lea o

[ d
L 4

gand e Al sy Apauls liaidies Glagg AP e o clealusly s el
d.kl_u\j :\_Dlaﬂ\ élau\j (:\T}.\S.ud\ LBLL\AS\) dJL\AJ\ e 4alinial) @443\ &_9)43\ bL}A u.i)m:\j
aeliall hliadl e daldnidl old) Cayypat Lalss ‘_‘,A}\)JJ ccliall Ghalidly dalad) chlaadl)

330 L) Cilay )
Y ole Cappeail Al sl Dlast canll by 05 -9
laysns et Glly oanall Capeal) slaay dalis 25l Lashas
Ul A sl el il Jap o ) ¢ anall Gyl

SR PN S

N Gl lsiladl aall Copall ClSus 340 apanal & el g Juaiiall alaill -
Canall LaBofe vy Loy )l el (e eims bl el (3 3S5 HUadY) Lgd Ldlid ause

Lyl
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Combined system & i&all aUail) 2/1/1-2

Elsh o slaaY) slue Caypaiy areadl Baals Aaal) L gylaal) 3803 06 o olina alaill 134 ]

Ayjlaall glalialy Jlial) e dalsiall sall Cayeall olus Caypuals arand S cdipaall cilalug

pasaiy Wl (1/1/1-2) & 35 L slehe ae deluall hlidl dabdl cloxall Ghlic

Jsda 3lia) HUasY) sl il (el cla s canlil Jays Uil sy dgeluall Bl

ol L Lty A8l i bl ) (dphadl glaall 8 ) aladl ) sl .y

s el Cipeal) oliey Luals 3yl gl (s Galal o bl Sl ol cdlyass v

Sl el caa st il Ly ol ASasal (glaall A s paleal Il sn D
Al bgha e ual ald e A4Sl Al e )

U@@w@%auu@dqﬂmmg@wgm@ﬁ-

15 (- _ - , ® »
&) (a_w/l/l/l 2) waj | )

Semi- combined system &l igall 4l aUsil) 3/1/1-2

‘_bh.d\ o aalangl) ‘:A.»Aj\ &J).sAS\ ol @AA:\S w‘) PLNR :*.I.JJA!\
it S e e liall Ry Aalell clas) i T

055 o iy aladl) 13 ]
L slalially (LSl (3laliall)
U P LA L@_ﬁ. aal) e lial e HUadYl ol aseaty
o) el Ayysean llailaal aall Cipall CUSIRNIGE, sl b Mdihe e alail) la—c
S eyl g Akl daual) 283) 3 Y) (PP (S/1/1/1-2) sladl b adl Hlid)
Jlall 1l Lo dy
Leveling Requirements and Soil 5\::33\ alpady Alfgshll el cldbia 2/1-2

),

/

Investigation

[1] Leveling (& selall gesall 1/2/1-2

A il gually adl
Dasally 335 lele Gabiad) aall i) aveail) Ll cllabad) adies —0
G5 B A iVl Ol aa (&l o ead @lad elia (S LSl el
e LAY dl e () Cunlio o8 i 2y e sl Lgilas 2 lede Cyal
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IS saaly adalig «Joh 250 J< aaly Cismia G ah Ve @hlls golsdll Ghlua slas sk
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>

o

Soil Investigatiof?a il <lias 2/2/1-2

d)smeLSOOyLs&u\LMeSS J4 .10 s 8yin g cdumpanil) A0EN Jola
Gt LT i (ady Led sl xasall 200 ¢ u;&yj\ adgall &l Aigne el —c
Loyl

S L PER I NS SN\ SVATIE -SRI g

[5].[4].[3] Pathways of Sewera Networks' Lines @l A8l Jaghad ciljlsa 3/1-2
Types of Sewag€ mrk Lines . aal) Cipall sl 48l Jaghd glsil 1/3/1-2

L e ) Gopall ol gylae @lSad Jaghadd ) g )il

OSyidiall IS5 Aol (e Apadll sluall 45l aiall Cayall ol collector pess Jaa -
O s 4asal Slas A ) Adal s lally aal) Cajpeall dandy
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el Cayall ol 456 ale 600 — 500 G sl sykad sl Capall sliad main o) s -
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Oo el b it slall @l S g St (e aall Cipall sl 4 Iy 50

Ll . Jaly aﬁ% Ll

*
\ “ " - o
Types of Storm Water Network Lines J4ae3) sl MEZ&U-\‘ 2/3/1-2

= eyl Aphdl slall (gylae cplg bl ) £ 53l
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Shall ol Sl Galsal o Lpas bl alig of (5 il Legdld Loy Sl Jilaalls
clalully g lsil) culsa e desall (3l L)
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Aty dranall vl dipall glae @lSed by Al cjluddl adlse 3/3/1-2

Longitudinal Pathways of Collecting and Secondary Sewerage Networks' Lines

Mg gl e adatd ladsad g A 1/1-2 JG1 4 ) adaddl e e
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Trunk Lines Pathways .48y 4uuyll aual

)
*
’
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onlall AR 5 U

—i

=4

\Y

lad hghd @l 4/3/1-2

—
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PI g and Population Forecasting ¢Sl s yuaity Jagadl) 1/2-2

*
L

[2] Population Forecasting olSad) ass 385 1/1/2-2

daaal 0 e aall Copall sl Clupeais preaty LAl ipall sl (gilae A0 o
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Duplex Booster or Lift 4dasall ad; of zsajall Sujaill cilajially cdisal 3/4/6/11-4
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Digital Inputs 438, c3asal) 1/3/4/6/11-4

2 5] dAand Al -1
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2 22 OhA e -3
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2 51 AA -1
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hadl I —4
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3, 2,1 dacad dla -1
352 51 daaall &M/mustmj_z

2 30 3 (i =3

‘e

Intrusion or Motion 4Sa s (55 —4

6/101 g..d 22021/ » 1442 4/125



Digital Outputs 48l clasiall i/4/4/6/11-4
2 51 Aaadleny —1
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daadll Glya —1
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Local Operator 4dsall OIP Jaiadll dgaly aal A clilall ,é0 4 PLC 11 a8 -
®
xaaill Hlaall o) .Remote SCADA System ay (e JalSu 4ashia 4 Interface Panel

7

7

: L,,J:a L gealy o
SV drzmliy eluall gall o anall Cipall G cillaas 8 dexdiudl PLCY S —9
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Characteristics of Sensors cilwwadall cilialgs 5/6/11-4
455 <) Level Transmitter (g gimal) Clupa Cilumatie 4dalge 1/5/6/11-4
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SCADA Requirements 4S.ilagig¥) §asaally Jtdiilly 4,8)5al) daghiia cililhiia 9/11-4

Supervisory Control And Data Acquisition SCADA

[81],[82],[83] General Requirements dule clikia 1/9/11-4
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Operation  Juaill cibleal Retrievable g laiud AL 4,0l clbilull (4

-Trouble Shooting  mlailly ALESY) ;_MA; naly?is
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el Capal) S (e Laadll 6 gy Jpenall 2aladl 4liie Code 3 44
Bl (Sl wgall 8 5agmsal) CDlansdll Gudil iy 3y e (el Bang CDlaasa ariind —11
ol dashaia e Jeudl

6/101 g..d 22021/ » 1442 4/131




Jacs Addressolsiall Juaii g5 piall 8 deriiuall sl 4ails; haiing o) aaadl e —12
-Modification i Jhans (g1 Jagusll lld s Jasa JS Function
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Reservior blia¥l )il 8y =3
Booster Station j<ill asa 5 Duplex Lift zsasell gd)ll —4
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Lghall 6 Jla ol ey . oybinay) J8 e daad) avaad L6 alla ¥ 306Y1 ddasal) ileadd
Apsn o B sue e ol ol e cin ) Ly Ahadll ) L glon on T
Jie Contractor-Integrated Subsystems daeall AalalKiall adlaill chla slaial dliadall il \).L...qu\
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12,511 pH
40 - 15 4 s da o 3, yall
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Item Units Type of biofilter | 9
Biofilter Biotricklin
filter f

Oxygen concentration Part oxygen/parts | 100 100

oxidizable gas s ° 3
Moisture
Compost filter % 50- 65
Synthetic media % 55- 65
Temperature, optimum o 15-35
pH 6-7
Porosity 35- 50
Gas residence time 30-60
Depth of medium 1-1.25
Inlet odorous gas 0.01-0.5
concentration
Surface loading rate  // 10-100
VVolume loading rate . 0.75-1.25
Liquid application rate _|g&/m”.d
Elimination rate )
H,S g/méh 80- 130 80- 130
Other odorous ga g/m3h 20-100 20-100
Back pressu’re, X. mm of water 50- 100 50- 100
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