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CHAPTER 8 FACILITY PLANNING FOR NORTH DHAKA

8.1

8.2

General

Facility planning at this stage will be focused on the selection of the optimum configuration
of sewerage systems in North Dhaka for the long-term development. In this respect, the al-
ternatives of sewerage systems were developed from various technical options. An in-depth
cvaluation on these alternatives was carried out during the Stage 1 Domestic Work not only
from the viewpoint of cost requirements, but also from the viewpoint of appropriateness to
the prevailing localitics. Sustainability and stability arc prerequisites to determine the opti-

mum configuration.

A study on sanitation facilities was conducted including the questionnaire survey to the resi-
dents on their sanitary knowledge and awareness, requestsfexpectations regarding the sewer-

age system and their willingness to pay.

Design Sewage Flow

The design sewage flow by sewerage zone namely, Tongi, Uttara, North Dhaka Bast and
North Dhaka West, of the target year 2020 is shown in Tablc 8.2.1 and Figure 8.2.1.

Sewage generated from resideatial areas within the Cantonment Security Zone will be re- _
ceived by the proposed sewerage system. Accordingly, any sewerage system development in
the Cantonment Area should be carried oul by the Cantonment Authority, not by DWASA,
and the outlet sewer should be connected to the trunk sewer of the planned public sewerage

in at a certain connection point(s).
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Tablc 8.2.1 Design Sewage Flow by Scwevage Zone (Ycar 2020)

Sewcrapge Zone|  Ttem Unit | Corc Arca Transitional Sub-Total Canl?nmﬂtl Total
Area Security Zone

PRI IRV I TH I ) BT D )
Popufation| person f - 39,000 | 2650001 304000 o] 3p4,000
Tongi LQ1 Jewwdayl 39001 26,500 30400¢ 0} 30400
Q2 Joemilay)  4875| 33125) 38000  of 38000
Q3 cu.m/day 6,240 42,400 48,640 0 48,640
CAwea | b f S04} st 1016 01018
Population| person | 86,000} 75000 161,000 0o 161,000
Uttara QL |ewovday) 86001 7,500 16100 of 16100
Q2 ewovdayl 10750 9375 20,125] 0] 20,125
Q3 cu.m/day 13,760 12,000 25,760 0 25,760
_Avea foha f o ses]  asn| 2230 nev0| 3
Population| person §  487,0003 314000 801,000  83000| 884,000
NodthDhaka [ Q1 [convday| 48,700 31400| 80,00|  8300§ 88400
East _ Q2 lcunday| 60,875 39,250 | 100,125 10,375 [ 110,500
Q3 cu.m/day 721,920 50,240 128,160 13,280 141,440
e | ma | 789 1,677 2,466 130]  2,59%
Population person 438,000 | 1,184,000 1.622,_()9_[! 10,006 1,632,000
North Dhaka | Q1 |cumvday|  43800| 118,400 162,200 1,000 | 163,200
West Q2 Jeunvdayl  s4750| 148000 202,750 1,250 | 204,000
Q3 cu.m/day 70,080 189,440 259,520 1,600 261,120
A | ha | 2320 aas2|  eged|  1220] 7,984
Population| person | 1,050,000 | 1,838,000 [ 2883000 93,000 | 2,981,000
Total | O |eunvdag| 105000{ 183800| 288800|  9300| 298,100
Q2 cu.m/day 131,250 229750 351,000 11,625 372,625
__ Q3 ovovday] 168000]  2901080| as2080| T1ass0 476,960

Note: 1) Q1: Design Average Daily Flow
2) Q2: Design Maximunm Daily Flow
3} Q3: Design Maximum Hourly Daily Flow
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8.3 Conditions and Design Criteria
8.3.1  Conditions for Facility Planning
‘The conditions in formulating the master plan for the North Dhaka Scwerage System are as

follows:

- The target area for the above-mentioned sewerage master plan is limited to North Dhaka

only and the existing scwerage service area in South Dhaka is excluded.

- The sewerage facility plan will be examincd per every sewerage zone,
The facility plan will be prepared targeting gravily sewers with diamelers of more than
500 mm, which is defined as the trunk sewers in the mastcr plan, and smaller sewers will
be eliminated from facility planning since the construction cost to install such pipes is
almost identical to any sewerage system that would be finally selected.

- Only the pumping stations to be constructed on the trunk sewers mentioned above will be
included in the master plan.

8.3.2 Design Criferia

(1) Sanitary Sewer

1) Design capacity of sewer

Design maximum hourly sewage flow is applied to designing sanitary scwers.

2) Allowance for sewer capacity

An allowance is made for sanitary sewer capacity as shown below.

Table 8.3.1 Allowance for Sewer Capacity

Diameter of Sewer Allowance for Sewer Capacily
200 - 600 min 100%
700 - 1,500 mm 50 - 100%
1,650 - 3,000 mm 25 - 50% | |
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3) Delermination of size and slope of sewer
Manning’s formula is adopted for gravity sewers and Hazen Williams” formula for

Pressure sewers,

0 Manning’s Ferawla (for Gravity Pipe)

Q=AV
?
k]

-

Voo lR

N

-

where, @ : flow rate (m' /scc)
A : cross - scclional arca of flow (m?)
V: flow veloeity (i / sec)
# : roughness cocfficient
R : hydeaulic mean depth (m) = A/ P
P : wetled perimeter {m)
{ : gradient

Regarding the roughness cocfficient, the values of “n” shall be 0.013 for clay pipe,
reinforced concrele pipe and cast-in-place reinforced conerete pipe, and 0.010 for

polyvinyl chloride pipe and fibre reinforced plastic mostar pipe.

O Hazen Williams' Formula (for Pressure Pipe)

=4V
Y = 084935-C-R°® - 1°%

where, Q : flow rate (m> / sec)

: c1oss - sectional area of flow (m?)

: flow velocity (i [ scc)

: flow velocity coefficient (C = 110)
: hydraulic mean depth (m) =4/ P

: wetted perimeter (1)

: hydraulic gradicnt (2 / L)

i @ friction head loss

- Oy T

4) Restrictions on flow velocity and gradient
The design velocity in sewers shall gradually incrcase downstream.

Design velocity of sanitary sewer: 0.6 to 3.0 n/scc



5)

0)

7

8)

Kinds of sewers
Scwers are required to be of materials and stracture strong enough to withstand con-

linuous external pressuee, although they not required to have such geeat strength L

against internal pressure except for specific cases. The kinds of sewers are summa-
rised below.

- For gravity pipe
Reinforced concrete pipes: more than 500 mm
Polyvinyl chloride pipes: 200 mm - 450 mm
- For pressure pipe

Steel Pipe

Minimum pipe diameter

The minimum pipe diameter shall be 200 mm for sanitary sewers.

Minimum earth cover

The minimum earth cover shall be 1.0 m for sanitary sewers.

Manhole
The manhole should be installed at the end of each pipeline and at any place of

change in pipe diameter, junction of pipes and change in verlical or horizontal align-

ment. Conditions for the installation of the standard circular manhole are summarised

below,

Table 8.3.2 Standard Circular Marhole

Type

Manhole Size - Pipe Diameter to Be Connecied with the Manhole

at Starting Point at Intermediate Point at Junction Point

¢ 900 mm lcss than 600 mm | less than Q')600 mm | fess than ¢ 450 mm

11 ¢ 1,200 mm N.A. less than & 900 mm | less than ¢ 600 mm
i ¢ 1,500 mm N.A. less than ¢ 1,200 mm | less than ¢ 800 mm
[\Y ¢ 1,800 mm N.A. less than ¢ 1,500 mm | less than ¢900 mm

Table 833  Interval of Manhole Placement

Pipe Diameter Less than Less than " Less than Less than More than
p ¢ 300 mm G600mm | ¢1000mm | $1,500mm | $1,650 mm @
Maximum : _
Interval S0m 75m 100 m 150 m 200 m
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9) Connection of sewers at manholes

The conncction of scwers at the manhole where the sewer pipe diameter changes or

where (wo or more sewers join; in other words, the adjustmient of a step belween up-

stream and downstream pipes, is basically made so as to fit two pipe crests.

10) Side-pipe at manholes

A side-pipe should be installed inside the manhole to protect the boltom and sidewall

from erosion, when the difference in level between the inlet and outlet pipes is more

than 0.60 m. The manhole structure with a side-pipe inside is shown below.

o

==

Joiwa Tor taside

. 1
Sidepipe

FacdBaag — "]

Irside Sigepipe —— f-§»

Mare hun 0 02

!_ Mo than 1 Ha J

Figure 8.3.1 Manhole Structure with a Side-pipe Inside

(2) Pumping facilities
1) Basic type of pumping station

The type of a pumping station depends on the design sewage flow, of which the rela-

tionship is shown in Figure 8.3.4 in general.
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Table 8.3.4

Chart for Selection of Pumping Station Type by Pesign Flow

Design Flow | {m*fmin)
lem 06 15 kR4 5.0 W00 104
1 | J i ] |
Mankole Type
Simplified Type
Type of Pumping Statiorn S ———
Standard Type
I
Geit Chamber None Sand Pit Sand Pit Standard Gril Chamber
Grit Removal None Sand Pump | Sand Pumg Buckei Conveyor
Scicenings Removal None [SEL DR Automati
Coaveyor Nose Cage Containes Hopper
Standby Genesator None None Yes Yes
Decdorization None None Nene Yes
Pumpisg Dia.{mm) 65 80 100 | 100 3 150 | 150 ] 200 § 250 | 300 | 350 { 400
P Nos. standbyy | 2003 | 2(1) | 2Q0) | 301} | 3(1) | #1) | 4(1) | 4(1) | 405} | 40} | 4(D)

Standard Type I Pomping Station
a. Design Flow:

b. Standard ¥low-Sheet

| Ietea Pipe I

More than 20.0 m*/min

]
[ Tnlel Gate I r Tekes Gate

¥

1 1
*
[ Cearse Scrsen [ Coarze Screen

Screcaingy Coaveyer ]

+

! 3
[ Grit Chamber I—’ r Gt Chamber

Giis Conveyes I

+

l i
¥
| Fine Seecen I Fine Screce

Screeslmgs Comveyer I

| }

| Dkt Gase ] | QailetGate

LT

L ]

Pump Welf

Sasitazy Sewagz Pamp

= = —— — —— -
,i Discharge I
e e e — —




¢. Condition

Generally more than fwo grit chambers should be installed and the overflow rate

3
K

thercof is around 1,800 n131|112°day to remove the non-putrefaclive inorganic
matler with diameters of more than 0.2 mm.

d. Schematic Diagram

Haslng Rosm
T Fi.
Padlag hsom Ehirk Xaca
B Cround Fir.
Cooand Lived ] l I I
TRERNEIT
Beicoe | Lok Colieclor
]
| Cansie Sireeq Susment F¥. Gatlel Cale
1 . o
, ' Fine Screes
Tuki Pige M
AN
[ {iek Chamber \ Frag Wed

Standard Type Il Pumping Station
a. Design Flow: 6.0 - 20.0 m*/min
b. Standard Flow-Sheet

Brpast Channel Talet Cate
Siop Log ]Q————'l
Stap Log

| Elee Sereca I—DI Screeslag Copreper l
l Fiet Screcn I I Gri Chember H Grit Capveyer I

—— e —

——— - —
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¢. Condition
Gencerally onc prit chamber with a grit conveyor and one bypass channel should )
be installed. The overllow rate of a gril chamber is 1,800 m'/m®: day to reniove &)

the non-puteefactive inorganic malter with diameters of more than 0.2 mm.

d. Schematic Diagram

r I
Havling Roora Eltciric Rovm

Greand Level Gropnd Fir.
Il 1

Latel Gate

atbdLLE I

StapLog  Fise Screen Oalet Gate g o0 egin
Telet Pipe g
E; Grit Cusmdber
Pomp ¥Well

Simplified Type Pumping Station
a. Design Flow: 1.5 - 6.0 m¥/min
b. Standard Flow-Sheet

[ lalel Pige |

| 1atea Gale |

gmm -
I Fine Sticcn ——*-D-: Hauled by Contalner ete. :

T

[ Pemp Well l
1 f-____-_____'i
l Sanitary Sewage Pemp l—d‘ Diseharge 1
1

———— e . — ——
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¢. Condition

Generally, the sand pit and finc screen should be installed.

d. Schematic Diagram

Graund Level

Intci Gale

Tofet Pipe

Hauling Ruem

Fleckrfe Ruam

Geooad Fr,

Coarse Screen

1

Grh l"?llﬁbu

Basement Fir,

M

il
" Peop Well

ol

Manhole Type Pumping Station

a. Design Flow:

Less than 3.0 m*/min

b. Standard Flow-Sheet

Intel Pipe

Pump Well

) 4

Sanitary Sewage Pump

¢. Condition

The pumps are installed inside a manhole.
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d. Schematic Diagram

Greand Ll —

R ot T T— A
¢
Tokt Pipe
7 EW.L
S] 1-W.L
O

2) Design sewage flow

Design maximum hourly sewage flow is used for designing the pumping station.

3) Pump type
The submersible pump should be used for the pump.

4) Number of pumps

More than two pumps should be installed including the staadby pump.

5) Pump size

The suction diameter of the pump is given by the following equation:

v

where, D : suction diameter (mm)
Q : discharge quantity (m” / min)
I : velocity at sunction (m / sec)
V value is in the range of 1.5 to 3.0 m/ sec.

The minimum suction diameter of the pump is 80 mm considering the operation and

maintenance.
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6) ‘Total pump head
The total pump head is calculated by the following cquation:

3
F

H=h +h, +h,
where, II': total pump head
h,: actvat pump head
h: head toss of pressure pipe
h,: residual velocily head of discharge pipe and head loss around pump

by, Residual Velocity Head of Discharge Pipe

%\?’/I PIANTT

Gravity Flow Pipe

Aoy Heod Loss Around Pump

I

ha:Actual Pump Head

fo=hg,t by,

kyHead Loss of Pressure Pipe
e I (generally 1.510 2.0m)

... dransportation Distance

Figure 8.3.2 Total Pump Head

7) Shaft power
The shaft power of a pump is calculated by the following equation:

_ k70 H
L
where, L : shaft power of pump {(kw or PS)

k : constant (0.163 for iw and 0.222 for PS)
Q: discharge quantily (m® / min)
“H : tota) head of pump (m)

¥ : bulk dénsity of wastewater (y = 1)

1 : efficiency of pump

L
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8.4
8.4.1

Sclection of the Optimum Sewerage System

Alternalives of Sewerage System

(1) Considerations for Alternatives Nevelopmeidt

The basic conditions in developing the allernatives of sewerage systems are deseribed

below.

1} Sanitary Sewer System

2)

The sewer system is in principle designed with gravity flow. The lift pumping station
is installed in consideration of difficulty in construction when the excavation depth to
install teunk sewers reaches to 8 meters. The pumping station will be installed in such
a case that the outgeing pipe therefrom is forced to ran upward resultantly to the

destination due to the topographical condition.

The pumping station is also required at the place near the zone boundary zon¢ wherc
all sewage from each sewerage zone will be collected since cach proposed treatment
plant site is isolated from the sewcrage zone and will be reclaimed to protect the
plant from floeding. The pressure pipes from such pemping stations will be dual in
case of involvement of 1he traditional area taking into account the phased construc-
tion, that is to say, the pipes to pump sewage (1) from the cote area where will be in
service first and (2) from the transitional area where will be in service in the future.

The pump equipment of the pumping station will be arranged to cope with such

phased demand,

The generated sewage from the residential area in Cantonment Area, which is ex-
cluded from the planning area of sewerage scrvice, will be connected to the proposed

public sewerage system at two (2) connection points set up in North Dhaka Sewerage

Zone.

Sewage Treatment Plant

As for the sewage trealment plant site, five sites as shown in Figure 8.4.1 were se-

lected through the compfehensive consideralion of the following matters:

- to locate the plant as near the sewerage zoné as possible, to install trunk sewers
with gravity flow as much as possible and o consiruct and maintain the plant
economically.

- to locate the plant near the public water body (o discharge the treated sewage.

- toassure the enough site necessary for the trealment process to be adomed.
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- to have less residents near the site and to casily harmonise the surrounding envi-
fonment,
- to be safe from flooding caused by rise in water level of the river during the rainy

s¢ason.

As it is difficult to identify the detailed plant sites and design fundamentals at this
stage, the treatment process is assumed to be the same wastcwater stabilisation pond

process as that of the existing Pagla Sewage Treatment Plant.

Sewerage District
In principle, the ground level of study area declines from north to south. Thus, upon
planning the integration of sewerage service zone, sewage treatment plant shall be

allocated in southern service zone to adopt the gravity sewer at maximum.

The sewerage facilities shall be implemented in order of the priority. Since there are
four (4) sewerage zones in the Study Area with a vast service area, phased project
implementation will be needed. According to the implementation priority of the zone,
it might take long time for the sewerage development within the zone. To cope with
the time lag of project implementation of each zone and the future social conditions,
and also to avoid excessive capital cost investment, the trunk sewer from each zone

to the sewage treatment plant shall be installed respectively.
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s
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Sewage Treatnient Plant
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Figure 8.4.1
Location of Selected Sewage Treatment Plant Site

The Study on the Sewerage System in North Dhaka
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(2) Development of Alternatives

In accordance with the basic conditions mentioned above, nine (9) aliernatives of sewer-

age systems were developed by combination of four (4) sewerage zones. Alternatives are

summarised in Table 8.4.1 and sewerage facilities by alternatives are shown in Table

8.4.3.
Table 8.4.1 Qutline of Alternalives
Scrvice Area Alle;:;alh‘o Service Area 1 Service Area 2 Service Area 3 Service Area d
77{5;;(\3‘" o T N - T
Arcas No. 1 Tongi Utlara North Bhaka West | Nonh Dhaka East
No.2 Tongi, Uttara North Dhaka West { North Dhaka Bast |
3 Service No. 3 Uttara, North Dhaka West | Tongi Notlh Dhaka Fast
Areas ~_No.4 Uttara, North Dhaka East Tongi Notth Dhaka West
Nosth Dhaka West,
No.3 North Dhaka East Tongi Ultara i
Tongi, Uitara,
No. 6 North Dhaka West North Dhaka East - -
2 Service Uitara, North Dhaka West,
Areas No-7 | North Dhaka East Tongi T ;
Tongi, Uitara,
No. § North Dhaka East North Dhaka West
1 Service Tongi, Uttara, North Dhaka
Arca No-9 | West, North Dhaka Last ] ]

8-17



Table 8.4.2

Oudline of Sewerage Facilitics by Alternatives(i/3)

___ Alternative No.

Alternative 1

Alternafive 2

Alternative 3

Moo of Service Area

4

(ha)

Design Sewage Flow
{cu.miday)

Scwesage Zone

_Populaion (persan)

.. Noith Bhaka West

k)

3

o 1632,000

Q2=204,0600

Service Area 1

Lengih of Trunk Sewer

Required STP Site

...NumberofPS |
_..Capcityof STP |

14.2 km

Q1=163,200

Qd=261120 e

Q1=163,200
Q2=204,000

4

163,200 cu.m/day 163,200 cu.m/day

157 ha

Noith Dhaka West
Lolewome 4

B s MU

6
179,300 cu.vday

154 ha

169 ha

e 12193000 ]
Q1=179,300
Q2=224,125
Q3-286,880

Design Sewage Flow
(cu.m/day)

.. Sewerage Zone

__Population (person) |

2

Lo Areatha

L339

. NorthDhakaFast 1 .

. 388000

884000

Q1=88,400
Q2=110,500

Service Area 2

Capacily of STP

Lengthof Trunk Sewer |
. NumberofPS |

4

Q3=143440 |

88,400 cu.m/day

Qi=88,400
Q2-110,500
o 32141,490

Q1=88,400
Q2=110,500

v QI21LAOQ

18'4 km [ETTTERSPESIRPTIEAEN

4

Required STP Site

97 ha

88400 cumiday

_North Dhaka Fast |
834000 .

97 ha

Sewerage Zone

TN

Population {person)

Design Sewage Flow
{cu.m/day)

Service Area 3

. Capacity of STP

Lengih of Trunk Sewer |
Lo NumbecofPS |

Q2=20,125

2

Qi=16,100

e 3225060
SR 1.1 N o

304,000

Q1=46,500
Q2=58,125

5

16,100 cu.m/day

L.Q3EnA0

Q1=30,400
Q2=38,000

Q3=48640 .

.. 36,500 cu.o'day 30400 cumfday

2

Required STP Site

25ha

58ha -

42ha

‘ tongi |
T l'M3 P RTR Y NP

e IBI e

Design Sewage Flow
{cu.m/day)

Service Area 4

Required STP Site

Q1=30,400

o Numberof PS |
o Capacity of STP |

Q238,000
Q3

2
30400 cu.nvday

42 ha
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Table 8.4.2

Gutline of Sewerage Facilitics by Alternatives(2/3)

Alternative No.

~_Alternative 4

Alternative 5

Alternative 6

Service Area 1

_No. of Servicg Area

Sewerage Zone

Design Sewage Flow
{cu.m/day)

ot o ads L

...Xopulatien(persony | 1045000 1

3

3

2

Noinh Bhaka Fast, Uttara

Q1=104,500
Q2=136,625
Q32167200

Length of Trunk Sewer |

4

P11 ha

1043500 ce.miday |

North Dhaka West, Nonh

L S

316,000

North Dhaka West, Tongi
e 853
2,097,000

Q1=251,600
Q2=314,300

e 337302,560
NSO S

231 ha

Q1=209,7060
Q2-262,125
Q3=335,520

432 km

191 ha

Service Area 2

... Fopul

{cu.m/day}

Number of PS

Desipn Sewage Flow

L
1,632,000
Q1=163,200
Q2=204,000

s

Required STP Site

o Capacity of TP |

157 ha

North Dhaka West |

Laanenize )

163200cu.m/day | 16,100cu.mfday |

Q1=16,100
Q2=20,125

25ha

Q3 =25.7w””'" m—reananann

v o

..North Dhaka East
3,329

Q1=88,400
Q2=110,500
Q=16

88400 cum/day
97 ha

Service Area 3

{cu.m/day)

Sewerage Zone

_Area (ha)

Design Sewage Flow

304

e JOOBL e f
UL . ST, W

Tongi

Q1=306,400
Q2=38,0000

B a1\ U

4.8 km

fjgﬂ‘lbﬂ of PS

2

Required STP Site

42 ha

040 cumiday |

Q1=30,400
Q2=38,0000

42 ha

.....y.....304'm TP PP PRSI SEN e

e ITABLAO e

30400 cunvday i ,

Sewerage Zone . ) )

Araghs) : - i

. i "
g Design Sewage Flow

N (cu.m/day) - - .

21

& | Length of Trunk Sewer

Capacily of STP . ;

Required STP Site - -
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Tablc 8.4.2

Gufline of Sewerape Facllities by Alternalives{3/3)

__Alternative No.

Alternative 7

Altevpative 8

Alternative 9

__ No, of Service Area

Service Area 1

2

2

1

Sewerage fone

oo Aathay

North Dhaka West, Norih
... Dhzka Fast and Uttara

... Population {peyson)
Pesign Sewage Flow
(cu.nyvday)
bangth of Trunk Sewe
_ Number of PS

s
Required STP Site

Q1=251,600
Q2=314,500

o] 396k

220 ha

L 231000 b

R L2250 A N

Nocth Dhaka Fast, Uttara
LandTongt

01-134,900
Q2=163,625
Q3218840

¥35ha

..} Dhaka East, Uitara and Tongl

0kM Lo

Notth Dhaka West, Nonth

© Q1=298,100
Q2-372,625
e Q32476360

Service Area 2

o Area (ha)
... Population

)

{cu.m/day)

oo Seweragedone |

Design Sewage Flow

o Numberof PS

Q2=38,000

2

_.....North Dhaka West

Q1=30,400

Q3=18640 e

1,632,000

0Q1=163,200
Q2=204,000

4

Q3=261,120 ...

Service Area 3

¢rof PS

o S2paciy of ST L

L CopscityofSTP | 30400cumvdsy | 163200cumidsy
Required STP Site 42ha 157 ha
Scwerage Jone R .
tion (person) -
Design Sewage Flow
{cu.m/day) -

Service Area 4

{cu.m/day)

Nu

Required STP Site

Design Sewage Flow

Lo Lapacityof STP -
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The facility planning was made for the sewerage system including sewers, pumping sta-
tions and a sewage treatment plant in cach sewerage district based on the design criteria
previously described, The facility plan of each alternative are presented in Figures 8.4.2

to 8.4.10.
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8.4.3

Criteria to Select the Optimun: Sewcrage System

The criteria to select the optimum sewerage system from the alternatives of Sewerage Master

Plan established in Chapter 8.4.1 are shown below:

(1) Cost efficicncy
As the construction and O&M costs of a sewerage system are huge, cost cfficiency is the
most jnportant factor. Thus, the cost clficiency of the proposed alternatives will be as-

sessed intenms of construction cost plus power consumption (O&M) cost over 20 years,

{2) Easc of O&M
The fewer the number of sewerage scrvice areas, i.¢. the number of STPs, the easier
O&M of the system will be. Further, the fewer the number of pumping stations and the

shorter the total length of the trunk sewer is, the more favourable the conditions are for
O&M.

{3) Project benefit
Large-scale capital investment for a sewerage system is inevitable due to the long-term
construction period. . However, excessive capilal investment might hinder the generation
of project benefits and hinder project implementation. Thus, efficient sewerage planning
to allow for early benefit generation will be needed and the aspects of carly benefit gen-

cration and early sewerage development will be assessed.

(4} Land availability of STP conslruction sile
The selection of a construction site for the proposed STP is very important in regards to
smooth project implementation. In the Study Area, Fand cost rises towards the south and
consequently the southern area of the Study Area would be disadvantageous for land ac-

quisition.
Sclection of the Optimum Sewerage System

The construction cost of the sewcrage system proposed in the nine (9) alternatives, the Q&M
cost and their totals are shown in Table 8.4.3 to 8.4.5, Power consumption was estimated as
an O&M cost (20 year period), corresponding to the life cxpectancy of the mechani-
cal/elecirical equipment. A detailed estimation of the construction/O&M costs is shown in

Appendix 8.4.1. Please refer to Chapter 9.4 and Chapter 9.3 for basic conditions/costs.
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Figure 8.4.11 and §.4.12 show the tendency of the construction cost and O&M cost per STP

(sewerage service area).

In teoims of the construction cost, the STP 2 plan is lowesl, followed by the STP 3, STP 1 and
STP 4 plans. Generally, if the nuember of STP decrease, the total construction cost tends (o
decrease, however, in this case, the STP 1 plan was in third place in terms of construction
cost. This is because of the increase of the construction cost for pumping stations and trunk

sewers due to the increase of their number and length.

The O&M cost will alse be higher if the number of STP decreases. This is also because of
the relationship between the number of pumping stations and STPs. If the number of STPs

decreases, the number and scale of the puniping stations will be greater and consequently, the

O&M cost will be more expensive.

Based on the selection criteria for the optimum sewerage plan, established in Chapler 8.4.2,
the aliernatives were ranked by cost efficiency (the mosl impontant factor). The results are
shown in Table 8.4.6. Alternalives 3, 4, 6, and 8 are shown as the most attractive in terms of

cost effectiveness.

Table 8.4.6 Selection of Oplimum Sewerage System by Cost Efficiency

Items Alter. 1 | Alter, 2 | Alter. 3 | Alter. 4 | Alter. 5 | Alter. 6 | Alter. 7 | Alter. 8 | Alter. 9

Ranking of
Total Cost

Further, Alternatives 3, 4, 6 and 8, chosen by the first selection, were assessed by three {3)

selection criteria, namely cost efficiency, case of O&M and project benefits.

Another criterion, the land availability of the STP construction site was excluded from this
evaluation, since there was no remarkable difference among these alternatives. The proposed
sewage treatment plants in the East and West Service Areas of the optimum plan are situated
in a swampy arca that is designated as a flood retention pond under the DMDP. Although a
considerable area will be occupied by these treatment fac'ililies, the potential usage of these
swamp arcas is deemed ot to be jeopardised since the occupancy ratio of treatment facilities
is fairly smalt compared (o the total area. Asto ease of O&M, the number of STP, the num-

bers of pumping stations and the total length of the frunk sewers were evaluated as shown

below,

834
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Figure 8.4.12 Comparison of O & M Cost by Number of STP
Items Alternative 3 Altermative 4 Alternative 6  Alternative 8
No. of Sewage Treatment Plant 3 3 2 2
No. of Pumping Station 12 11 13 12
Length of Trunk Main 48.9 km 39.4 km 60.6 km 43.2 km
Evaluation ' C A D B

As (o project benefils, early benefit generation was assessed by construciion cost and con-

struction period and alternatives were ranked in A to D.
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__ SewevageZone  Alternatived  Allernative 4 Alternative 6 Alternative 8

Tongl A A B C
Utlara A B A C
Dhaka North East A B A C
Dhaka Novth West B A B A

Evaluation A B B C

An assessment was carried out as follows:

- In Tongi, Alternatives 3 and 4 are independent service area plans, while Alternalives 6

and 8 are integrated plans with other sewerage service areas. In consideration of the con-
cept of early benefit generation (early sewerage development) in this area, the indepen-
dent plan(s) with the smallest scale facilities would be the optimum, followed by Alter-
native 6, which is an integrated plan with Uttara and North Dhaka West, and Allernative
8, in which Tongi would be served only after the comp!étion of North Dhaka East and
Uttara.
In Uttara, Alternatives 3.and 6 would be the optimuem plans since they would not be af-
fected by the project implementation in other areas. When comparing Alternatives 4 and
8, which would be influenced by the project implementation of North Dhaka East, Alter-
native 8 would be inferior as the diameter of its trunk sewer would be larger due the in-
trusion of sewage from Tongi.

- In North Dhaka East, Alternatives 3 and 6 are independent service area plans, while At-
ternatives 4 and 8 are integrated plans. Alternatives 3 and 6, with the smallest facility
scales, would be the optimum, followed by Alternative 4 (which is integrated with Uttara

only). Last is Alternative 8, with the largest trunk sewer diameter.

- Asto North Dhaka Weslt, Alternatives 4 and 8 are independent service area plans, while
Alternative 6 is an integrated plan. The independent plans, Alternatives 4 and 8, would

be the oplimum, followed by Alternatives 3 and 6, the integrated plans,

Cach alternative was ranked A to D by three (3) criteria: cost efficiency, ease of O&M and
project benefit; the total point was then reckoned by the given point per ranking, A=4 point,
B=3 point, C=2 point and D=1 point. The optimum sewerage system was selected by the

highest point total and, as shown in Table 8.4.7, Alternative 4 was assessed as the optimum

plan.
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Table 8.4.7 Sclection of Optimum Sewerage System

} Teems Alternative 3 | Alternative 4 | Alternalive 6 | Alternalive 8 |
Rank | Point | Rank | Point | Rank | Point | Rank ]| Point |
Kasinessof Q&M p Cc [ 2 | A | 4 | D | 1 1 B | 3

Project Effect A 4 B | 3 B 3 1 C 2

Overall Evaluation 3 7 1 | 10 | 2o 8 3¢ 7

85 Basic Design of Sewerage System

According to Alternative 4, the design criteria for the sewerage master plan will be organised.

Name of sewerage service arca and served scwerage zones arc as follows:

Sewerage Service Area Sewerage Zone

Tongi Tongi

North Dhaka East Utltara, North Dhaka Last
:} North Dhaka West North Dhaka West

Area, scrved population and design sewage flow in the year 2020 are shown in Table 8.5.1,

while that in intcrmediate years are contained in Appendix 8.5.1.

S
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Table 8.5.1 Design Sewage Flow by Sewerage Service Avea (Year 2020)

Sc\'\eragc Newerage Zond  Item Unit |Core Arca Transitional Fotal Canlcnl‘mtnl Total
Service Avea 1. . Asea Securily .
B CAwa |oba | st} 8920 1,083 o 1oen
Population) parson | 39,0001 265,000 4 304,000 O 303,000
Tongi Tongi Q1 jewavday 3,900 26500) 30400( 0 30400
202 eunvday 4875 | 33,125 38,000 0] 38000
Q3 |eunvday] 6,240 42,400 | 48,640 0| 48640
B Area foba o sosf sl netel o of 1,016
Population) person | 86,000 [ 75,000 161,000 0} 161,000
Vttara Q1 cu.nyday 8,660 7,500 16,100 1] 16,100
Q2 cu.ny/day 14,750 9,375 20,125 0] . 20,125
North Dhaka Q3 lunvday 13,760 12000 | 25,760 0| 25,760
East JAra | ha 8631 L3I 2239f 0 1,090 3,329
Population} person | 4870001 3140001 801,000|  §3,000] 884,000
NorthDhaka| Q1 jun'day 48700) 31,4001 80100( 8300 88400
Bast | Q2 lewndayl 60,875 39,2501 100,125 10,375 110,500
Q3 Jeunvdayl 77,920 50,240 | 128,160 13,280 | 141,440
At R 1372 L8B3 32351 0 1090) 4345
Population| person 573,600 389,000 | 962,000 83,000 { 1,045,600
Total Q1 comfdayl 57,3001 38900| 96,200 83001 104,500
Q2 fewmday  7H625| 48,625 120,250 10,375 | 130,625
Q3 [eunvday] 91,680 62,240 | 153920 13,280 | 167,200
Areawﬂ ha - 739 1,677 2_,4_66 u_m‘l}{) o 1,5796
Popufation] person | - 433,000 | 1,184,000 11,622,000 10,000 | 1,632,000
North Dhaka| North Dhaka| QL leonvday) 438001 118400] 162200}  1,000! 163,200 ®
West West | Q2  |oumvday] 54750 148000 202,750 1,250} 204,000
Q) |eunvddayl  70080|  189,440] 259,520 1,600] 261,120
e | ha | 2312 ass2) eea| 20| 7984
Population| person | 1,050,000 [ 1,838,000 | 2,888,000 93,000 | 2,981,000
Tolal QF  |eunwdayt 105,000 183,800 | 288,300 9,300 | 298,100
Q2 feunvday] 131,250  229,750) 361,000 11,6251 372,625
Q3 Jewnvday] 168000 294,080 | 42,080 14,880 476960

Note: 1} Q1: Design Average Daily Flow
2)Q2: Design Maximum Daily Flow
3) Q3: Design Maximum Hoorly Daily Flow

8.5.1 Scwer System

Figure 8.5.1 shows the gencral tayoul of sewerage system. A detailed facility plaa of the
collection system, sewage ftow calculation and sewer profile are shown in Appendices 8.5.2,

8.5.3 and 8.5.4, respectively.

In the sewerage facility design in the master plan, the targel was for trunk sewers with G
diameters above 500 mm; in the sewerage system development plan, the adoption of an in-

terceptor sewerage system will be examined with the goal of rapid sanitary environmeatal



improvement and construction cost reduction.

An interceptor sewerage system is similar (o a combined sewer system. In both systems, the
sewer receives sewage and storm water. In an interceptor system, domeslic grey water and
septic tank efftuent, which presently flow into the existing storm drainage gutters and are
then discharged to the channels or rivers nearby together with storm walter, will be separated
from storm water by storm overflow chambers and diverted to the sewer pipe connected o
the sewage treatment plant. The criteria for thie adoption of an interceptor system are as fol-

lows:

Storm drainage system, namely gutters and channels, is already completed

1

There is no dry weather flow intrusion, such as spring water (which does not require

treatment),

Effluent point of the drainage system is near ta the trunk sewer.

Service area is densely populated.

The proposed service area shall be free from the influence of backwater from the receiv-

ing water bodies,

Upon the examination of the adoption of the said system, the most important of the above-
mentioned criteria is the “area shall be free from the influence of back water”. The back flow
of storm water from storm overflow chambers should be avoided fo prevent adverse influ-

ences, such as sewage overflow, upsiream of the service area.

The river water level in Buriganga River is shown in Appendix 8.5.4. Since the data shows
that the highest water level in rainy season is approximately 7.0 m, an interceptor system can
be adopted to the areas with ground elevation above 7.0 m. These areas correspond (o the
Core Area in North Dhaka West Sewerage Service Area. The remaining criteria was satisfied

in the Core Area and thus, the interceptor system is applicable in this area.

However, a small-bore sewerage system that mainly collects effluent from septic tanks has al-
ready compicted in this area. The existing storm drainage channels collect domestic grey
water and both sewage types are discharged into the surrounding swampy area. As shown in
Chapter 5.4.2, the existing small-bore system has enough capacity to receive domestic grey
water in addition the septic tank waste. Therefore, a grey water connection to the existing
system would be effective and less expensive than the introduction of an interceptor system.

Accordingly, an interceptor sewerage system will not be adopted in the sewerage service area.
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The Study on the Sewerage System in North Dhaka
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8.5.2

Sewage Treatment Plant
(1) General

Tn Dhaka City, there is only one sewage treatment plant, In this respect, it is indispen-
sable for designing sewerage system to take into account the technical level of personnel
1o be charged with the operation and maintenance of the sewerage system as well as the

capability of operating organisation,

In some countries, it is often observed that effluent from the treatment plant is same as
raw sewage, owing to several reasons, sucit as a lack of knowledge and experience on the

part of the relevant personnel, lack of spare pacis, budgetary constraints, ctc.

The design of a sewage Ireatment plant is therefore intended to altain sustainability not
only from the viewpoints of both technical design and manpower capabitity, but also

from the view point of lower operation and maintenance costs.
{2) Preliminary Selection of Sewage Treatment Methed

There are many well-developed and popular sewage treatmeat methods, such as:
- Conventional Activated Studge

- Extended Aeration

- High Rate Trickling Filter

- Rotating Biological Contaclor

- Oxidation Ditch

- Aerated Lagoon

- Stabilisation Pond

A comparison of scwage (reatment methods is shown in Table 8.5.2.
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The following critcria are applicd in this Study 1o select the most appropriate treatment

method:
- Easc of O&M (operation and maintenance) Q)
- Low construction/O&M cost
- Less power consumption
Applicability for target trcated effluent quality
- Available land for the STP

- Dnvironmental impact
‘Table 8.5.3 exhibits the gencral comparison of the above mentioned treatment methods.

Table 8,53  Comparison of Sewag'e Treatment Methods

Treatment Method Operation | Maintenance Cost Power

Conventional Activated difficult difficult high largé

Extended Aeration difficult difficult high large

Trickling Filter fair fair high fair

Rotating Biotogical Contactor fair difficult fair fair

Oxidation Ditch fair fair fair fair @
Aerated Lagoon easy fair low less

Stabilisation Pond easy casy low none

As highlighted in the above lable, the oxidation ditch, aerated lagoon and stabilisation

pond methods could be selected as appticable and subject to further study.
(3) Comparative Study of Sewage Treatment Method

1) Trealment methods to be studied
‘The following three treatment methods are further evaluated to select the most opti-
mum method:
- Oxidation Ditch
- Aerated Lagoon
Stabilisation Pond
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2)

Treatmenl process
Sewage treatment of the said three methods consists of three processes. Al firsl,
sand/grit in sewage is scttled in the grit chamber and floating substances are caught

by screens.

Secondly, sewage is divided and daily average flow or flow at dry season is led to bi-
ological treatment process, such as oxidation ditch, acrated lagoon or stabilisation
pond, and in this process, organic substance is removed by the activities of acrobic
and anacrobic bacteria and algac, In some processes, it is required to sellle these

bacteria or sludge in sedimentation tanks.,

Then, the excess quantity, which is considered as storm walter, flows into a storm

water settling tank (o remove further suspended materials by sedimentation,

Thirdly, disinfection by chlorination or sun light will be donc to reduce bacteria, such

as coliform.

The flow diagrams of these three methods are shown in Figure 8.5.2,
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3} Design calculation

The design calculations were carried out and their resulls are summarised in Table
8.5.4.

a.

Power consumption

Among the three methods, only the stabilisation pond does not require any clec-
tric power for treatnient, while the acrated lagoon method needs power for the
acrators in the lagoon and chlorination in the disinfection tank, and oxidation
ditch method requires power for acrators in the ditch, sludge collectors, shudge

pumps and chlorinatoss.

The estimation of power consumption (excluding power for offices and in-plant

lighting) is as follows:

- Oxidation Ditch approx. 3,369 kW
- Acrated Lagoon approx. 2,244 kW
- Stabilisation Pond approx, 0 kW

The stabilisation pond method does not require any power owing to abseace of
mechanical equipment. The oxidation ditch consumes 46% more power than the

acrated lagoon.

Area requirement

Since the stabilisation pond method uses the nalural activily of bacteria, the
treatment efficiency is relatively tow and a large area is required, On the other
hand, the aerated lagoon and oxidation dilch methods require less area because
acrators are used to accelerate the activity of the aerobic bacteria.

The area requirement of the three methods are:

- QOxidation Ditch approx. 22 ha
- Aerated Lagoon approx. 43 ha
- Stabilisation Pond approx. 214 ha

Construction cost and D&M cost
The rough construction and O&M costs of the three methods is estimated as

shown below:
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Unit: TK 000

| ftem Oxidation Ditch  Aerated Lagoon  Stabilisation Pond
’ Consiruction Cost 2,190,401 §12,540 300,438
Land Acquisition Cost 154,000 301,000 1,498,600
_ Sub-total 2,344,404 1,113,540 1,798,438
~ O&M Cost 1,718,180 1,179,440 0
Total 4,062,584 2,292,980 1,798,438

(US$ 92,897,000)  (USS 52,432,000)  (USS 41,124,000)

In this cost estimate, land acquisition cost is assumed at 700 ‘taka (16.00 US
dollars) per square meter. The electricity required for the operation of the fa-

cilitics was estimated as part of the O&M cost over a period of 20 years.
In a cost comparison of the construction cost, including the site acquisition cost,
the acraled lagoon is the cheapest, while in terms of the total cost, including

O&M cost, the stabilisation pond is the mosi economical,

d. Reliabitity of treatment

The oxidation ditch method is flexible in regards to the fluctuation of sewage
ftow and quality by virtue of its long reactor tank retention time {approximately
24 hours). The aerated lagoon method, meanwhile, is much more flexible due to
its longer retention time in ils complete and partial mixing lagoons (approxi-
mately 3.5 days). The stabilisation pond method is even more flexible due to its
longer retention time in ils anaerobic, facultative and maturation ponds (ap-

proximately 14 days).

The aerated lagoon method uses acrators, which entail less mechanicalfelectrical
equipment than the oxidation ditch method, which has aerators, studge collectors,
sludge pumps. In situations where there are equipment problems, the sewage
trcatment in the oxidation ditch method wilk be affecled more seriously than the

aerated lagoon method.
e. Difficully of operation and maintenance

; The oxidation ditch method is inferior (o the stabilisation pond method and aes-

ated tagoon method in terms of operation and maintenance due to the following
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reasons;

- The oxidation ditch method requires more mechanical/electrical equipment,
which also necessitates more maintenance for proper operation,

- The oxidation ditch method requires sludge treatment in its daily operation,
which consists of sludge removal, thickening and drying and requires additional

manpower for the sewage treatment.

f. Conclusion
The stabilisation pond method is recommended for this particular project in view
of ils superiority in power consumption, construction and O&M costs, as well as
its ease of O&M.

(4) Design of sewage treatment plant

b

2

Sewage treatment plant

The stabilisation pond method will be adopted for the proposed STP. However, this
treatment method requires a large site area and this contributes to significant land ac-
quisition costs and/or difficulty in land acquisition. Thus, an efficient design will be
needed to minimise the required area for the smooth project implementation, This
method was adopted, in a modified form, at the existing STP (Pagla). At the Pagla
STP, they utitise a primary sedimentation tank as an anaerobic pond; they also oper-
ate a chlorination tank instead of a maturation pond. In this modification, the adop-
tion of chlorination will not cause any inconvenience regarding sewage treatment,
however the anaerobic decomposition effect belonging to an anacrobic pond can not
be expecied in & primary sedimentation fank. Nevertheless, in terms of BOD and 88
removal rate, which are 44.7% and 56.2%, respectively, there will be no problem

with the treatment system.

By adopling this modification, the site area can be considerably reduced compared
with the standard stabitisation pond method. Further, in terms of O&M, there will be
no difficulty since this modified method is used at Pagla, Thus, this modified

method will be adopted for the proposed STP in this study.

Studge treatment plant
When planning the sludge treatment method, both final disposal and reuse method
should be considered. For instance, in the case of land reclamation, the disposed

sludge volume shall be minimised (o extend the life of the disposal site, In case of
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rcuse, the conditions required will be different according to the vsage purpose. The

applicable sludge treatment methods for reuse purposes are shown below:

Agricultural reuse: Thickening=>Dewatering= Drying

Construction material:  Thickening = (Digestion) = Dewatering =2 Incineration
=>»Materialise

BEnergy reuse: Thickening=>(Digestion, Dewatering) = Fuel

Land Reclamation: Thickening= Digestion=>Dewatering=Incineration

In this plan, studge lagoon + drying (agricultural reuse) method will be adopted for
the following reasons:

= High and stable temperature

s Surrounded by agricullure area

* Financial capacity of the project implementation agent is small

Facitity design
Appendix 8.5.6 shows the capacity calculation of North Dhaka Last, North Dhaka
West and Tongi sewage treatment plants. The outline of major facililies for each
STP is described in Table 8.5.5, 8.5.6 and 8.5.7 respectively. ‘The layout plan of ¢ach
STP is shown in Figure 8.5.3, 8.5.4 and 8.5.5.
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"Table 8.5.5 Outtine of Tongi Sewage Treatment Plantl. General

I. General

Name: Tongi Sewage Treatment Plant
Location: Tongi Paurashava

Sile Arca: 50.0 ha

Land Use: Swamp Arca

Scrvice Population 304,000 persons

Scwerage System: Scparatc systcm

Sewage Treatment = Grit Chamber + Primary Scdimentation Tank +

Treatnient Method: .
Facultative Pond+ Disinfection Chamber
Studge Treaiment = Sludge Lagoon

Receiving Water Body: Tongi River

Design Sewage Flow Rate  Unit: m¥/day

ftem Scwage Flow
Daily Averape 30,400
Daily Maximum 38,000
Hourly Maximum 48,640

Design Sewage Effluent Quality

Walter Influent Efflucnl Total
Quality (mg/) (mgl) Removal
Index Ratio (%)
BOD 200 40 80
SS 200 100 50
2. Trealmmenl Flow
aflow —p} LinPump |-—p) SeenUi Loyl psy. |op F’";,’f:f“ » Dg':;‘;::“
Sludge
Lagoon
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3. Qutline of Major Facilities

Facility Dimension No. of Capacily
_ Facility ]
Grit Chamber Horizoatal Flow Type 4 Suiface 1.0ad: 1,737 m¥m® x day
WI0nmxL70mxD06m o ‘
Primary Centrifloc Sludge Scraper 4 Deteation Time: 1.8 hr.
Sedimentation Tank BlomxD3Sm Overflow Rate: 47 m%¥m? x day
Facultative Pond Fmbanked Rectangular Pond 8 Retention Days: 5.9

WImxL20mxD1.5m

BOD Area Load: 238 kg BOD/Ba x day |

Disinfection Embanked Rectangular Pond 2 Retention Tinwe : 15 min
Chamber WimaL1l6mxD20m
Shudze Lagoon Hmbanked Rectangular Pond 8 Retention Days : 106 days

WSimxLIOOmxD10m

1. General

Name;

Location:

Site Arca:

Land Use:

Scrvice Population
Scwerage Systen:

Treatment Method:

Table 8.5.6 QOutlinc of North Dhaka Iast Sewage Treatment Plant

North Dhaka East Sewage Treatmient Plamt
Dhaka City, Baidertek District

120.0 ha

Swamp Arca
1,045,000 persans
Scparalé system

Scwage Treatment

= Grit Chamber + Primary Sedimentation Tank +

Faculiative Por)d+ Disinfection Chamber

Sludge Treatmoent = Sludge Lagoon

Receiving Water Body: Balu River

Design Sewage Fiow Rate  Unit: m*/day

ltem Scewa ge Flow
Daily Average 104,500
Daily Maximum 130,625
Hourly Maximum 167,200

Design Sewage Effluent Quatity

Water Influent Efflucnt ~ Total
Quality (mgh) {mg/A) | Removal
Index Ratio (%)
BOD 200 40 80
SS 200 100 50
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2. Treatment Flow

X
h 4

. : o) ScreentGrit | _ Facultative | Dbsiofestlon | Distharge lo
Tnflaw ¥| LiftPump 4 Chlm&r1 ¥ PST Pend —l Chambar | » Balu River

Sludge
Lagoon
3, Outline of Major Facilitics
Facility Dimension No. of Capacity
Facility
Grit Chamber Horizontal Flow Type 4 Surface Load: 1,742 m¥m? x day
W20mxL120mxDO0.6m
Primary Centriftoc Studge Scraper 8 Detention Time: 1.8 b,
Sedimentation Tank G2imxD35Sm Overflow Rate: 47 m’/m® x day
Facultative Pond Embanked Rectangular Pond 8 Retention Days: 5.8
W200rxL330mxDI15Sm BOD Area Load: 238 kg BOD/ba x day
Disinfection Embanked Rectangular Pond 2 Retention Time : 15 min
Chamber WilmxL25mxD20m
Sludge Lagoon Embanked Rediangular Pond 8 Retention Days : 110 days
WImx L1B0mxD1.0m

"Table 8.5.7 Outline of North Dhaka West Sewage Treatment Plant

1. General

Name: North Dhaka West Scwage Trcatment Plant

Location: Dhaka City, Diabari District

Site Arca; 180.0 ha

Land Usc: Swamp Arca

Service Population 1,632,000 persons

Sewcrage System: Separate system

Treatment Method: Sewage Treatmenl = Grit Chamber + Primary Sedimentation Tank +

Facultative Pond+ Disinfection Chamber
Sludge Treatment = Shudge Lagoon
Recciving Water Body:  Turag River
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Design Sewage Flow Rate  Unit: m¥/day

R —

i Ttem | Sewage Flow

| Daily Average 163,200
Daily Maximum 204,000
Hourly Maximum 261,120

Design Sewage Effluent Quality

Watcr Influent Efftucat Total
Quality {mg/) (mg) Removal
Index Ratio (%)
BOD 200 40 80
§8 200 100 S0
2, Trealment Flow
Screen/Grit Facultative Disinfection Discharge to
laffow —p LiR Pamp |— ¥ (‘r::mber —M PET I--h Pond ¥ (?hmber "% TungRiver
Sludge
Lagoon
3. Outline of Major Facilities
Facitity Dimension No. of Capacity
- Facility
Grit Chamber Horizontal Flow Type 4 Surface Load: 1,801 mfm? x day
W2SmxLi4SmxD0.6m '
Primary Centrifloe Sludge Scraper 3 Detention Time: 1.7 hr,
Sedimentation Tank @26mxD35m - Overflow Rate: 48 mm' x day
Faculiative Pond Bmbanked Recfangular Pond 8 Retention Days: 5.9
W20 mxL40mxD15Sm BOD Area Load: 235 kg BOD/ha x day
Disinfection Embanked Rectangular Pond 2 Retention Time : 16 min
Chamber WiISmxL30mxD20m
Studge Lagoon Embanked Rectangular Pond 8 Retention Days 1 106 days
WItmxL270mxD1.0m
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8.6
8.6.1

8.6.2

Pretreatment Facility for Wastewater with High Pollution Load

Need for Pretreatment Facility

In maost countries wherein public scwerage systems are being operated, there are particular
legistative set-up associated with certain technical standards and appropriate technologics to
handle wastewater with high pollution load as well as toxic/hazardous substances. These ar-
rangements are enforced not only to protect sewerage system from anlicipated damage caused
by such wastewater, bul also to prevent any secondary environmental pollution causcd by the

efflucnt and excess sludge discharged from sewage treatment plants,

Damages and/or hazards to a sewerage syslem may be classificd into the following catego-

rics:

- Corrosion of concrete pipes and structures by highly acidic wastewater,

- Deterioration of biological treatment process by the exteeme biochemical characteristics
of wastewater {including high organic pollution load),

- Biological concentration of toxic/hazardous substances in imicro-organisms and sewcrage

sludge.

In this subsection, the pretreatment facilities used to remove such excessive pollutants at
factories and establishments will be discussed, mainly looking inte the major types of indus-

tries and commercial establishments, which are presently operated ia the Study Area.

Recommendations on the pertinent legislative arrangements will also be prepared to help

regulate those prospective pollution sources.
Major Types of Pollution Sources

The following types of industries are identified mainly in Tongi Indusirial Estate:
- Textile dying,

-~ Synthetic detergent manufacturing,

- Pharmaceutical and chemical products manufacturing,

- Dy battery manufacturing,

- Poultry,

- Food processing, and

- Tanning.
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Other major sources of high pollution load are:

- Slaughterhouse,

- Large scale restavrant, and

- Plating factory.

8.6.3 Legislative Arrangements

At presenl, there are no particular regulation and wastewater quality standards to handle in-

dustrial wastewater for the operation of sewerage service in Bangladesh.

In the abscnce of such regalation, DWASA does not posses any authority neither to prevent
toxic/hazardous industrial wastewater from being discharged into the sewerage system, nor to

regulate the acceptable streagth of wastewater quality for the sewerage system.

The following table presents the Japanese regulation for industrial wastewater allowed to be

discharged in the sewer network prescribed on Sewerage Act Enforcement Ordinance.

Table 8.6.1  Japanese Regulation on Industrial Wastewater Quality @
to Discharge into the Sewer Network

- Items Allowable Limit
1. Temperatpre 45T B
i_pl_{__ Yo | S R e OF B
Tnon o e b 65071@/( S
‘4 Susp{;ndcd Solids N I 606 nig/l -
S. lodine éonsump!;on R 220 mg/l
6. Normat Hexane Extacts 77T  Mineral Ol 5 mg/l
e | Fally OQil. 30mgh
7.T-N o - 240 mg/l
_é_’—i-?’ e e L _iz_m_énﬁ,
T 7‘75mgﬂ‘ I
10. Coppe}'énd its Compounds . 3m/L -
11. Zinc and its Compounas T ] Sﬁ{g;]
12, Ionand its Compounds Gsolwble) | T Tijpm
13. Manganesc and its Compounds (soluble) N T YT
14, Chromium and its Compounds - zZmgt
15. Fluorine and its Gompoun—ds" - - 15meA
16, Cadmivmond its Compounds |7 omgl |
17. (,yanlc Compounds 1 mg/l
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8.6.4

Table 8.6.1

Japanese Regulation on Indusirial Wastewater Qualily

=

to Discharge into the Sewer Network (Cont’d)

23. Alkyl Mercury

ftems Allowable 1. imit
18, Organic Phosphoric Compounds _— ) _7_;" - - lmgh -
19, Lead and its Compounds 0.1 mg/]
?gl{exavalenl Chrommm Compoun&s I "'ﬁ_f_s"i{fg_ﬂm -
21. Arsenic and its Compounds Otmgl
22, Mercury, Alkyl Mcrcury and olhcr Merwr;al Cdm;idunds 0005 mgﬂ o

Not D»Icctcd

24, PCB 0.003 mg/]

25. Tnchloroethylene S Oiﬁlg}]“ o
26. Tenachloroethylene . i o o ) 61’&@" N i
27. Dichloromethane T T 2mgt
28. Chlorine Tetraoxide - ) 0"05;1—1:{;'/]— )

29. 1.2-Dichlorcethane - - 0.04 mg/l -
30, 1.1-1 ﬁazﬂig;octhylcne _ o R OE;ﬁgjl— _

31. Cis-1.2-Dichloroethylene T o4t
2. 1.1, I-Trlchloroelﬁgfé S . 33]&71*77 o
33, 1.1 2-Tr1chloroelha1{e ) ) 0.06 mg/l

4. 1.3-Dichloropropar{e o ) . 002:;15;1 o
35. Thiuram T o 17 006mg1
36. Simazine I - 0.03 mg/l

37. Benthiocarb - o 02mgl
38.Benzene ' _ 0.1 mg/l

39. Selenium and its ComrEpounds ) I Y X mg/l 7

Under the Environmental Protection Act of 1995, effective June 1, 1995, the Department

of Environment (DOE) has the tegal authority to perform as per rule against any person

or group if hefthey do something, which will create an environmental hazard by any

means or activities. Thus, the DOE shall perform the role of the relevant legistative ar-

rangement, including establishment of the above-mentioned regulation of wastewater

discharged to sewers,

Typical Example of Prefreatment Method for Industrial Wasfewater

There are various kinds of pretreatment methods corresponding to the characteristics of in-

dustrial wastewater. The following table exhibits typical example applicable to the existing

industries identified during the Stage 1 Field Work.
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Table 8.6.2  Typical Peetrcatment Methods ef Industrial Wastewater

Type of Wastewaler Quality Major Treafment
Indusiry pw | Bob [ ss €OD ™ | wp Substal?ces Method
. o) e | mgn | g | eny | mgn | Removed
SASM B
. . Chenrical
xlite Dy ~ ~ 202350 300
Texlile Dying 3~H | 10~350 5 25 10 Clarification
, Oil Sepasation
Synthetic — ~ 2060~ 150~ ~ ~ Neutralisation
Detergent 211 200400 2500 2000 13725 40~80 Phenol Floatation
Pharmaceutical Organi
and Chemical 2~11 | 48~2000 | 70~600 - §0~100 | 10~20 | B
Products olution
CN20~200 | Chemical
Dry Battery 1~12 | 300~800 | 30~150 - - - Crd0~150 Treatment
Cu, Cd, Zn Neuiralisation
Drying Bed (Sun-
\ - light)
Poultry F:
oultry Farming 2000 3500 1450 600 100 Excreta Drying Bed (Heating)
Composting
200~ Soluble Pro-
Food Processing | 6~8 | 300~600 | 100~300 50~80 10~15 tein
400 \
. Oils
Recirculating
. 500~ 400~ 100~ Cu ;
T: A~ Eat] A
snning ™10 a0 3000 | 2000 | 20010V guichige 3‘:‘3"?“
rganic
6.2~ 800~ 1200~ . _ _
Slaughter House 75 2000 1600
Large-scale _ —~ —~ _ _ . : .
Restaurant 10~900 | 20~800 Segregation @
Matting Factory i~2 - 30~150 | 10~200 - - Electrolysis
Note: -- indicates no data available; others are standard values

8.7 Sanitation Facilities

(1) Overview of sanitation provision
As part of the implementation of sewerage system development toward the master plan
target year of 2020, all households and public/private facilities are planned to have either

access o the public sewerage system or on-site treatment facililies.
Households in the core area will be given the first priority to avail themselves of sewer-
age service in the shortest time possible, while those in the transitional area will be

served by a sewerage system through the staged implementation of the project.

The rest of the households situated in the on-site treatment area will, on the other hand, @

remain unsewered at least up to the year 2020 under this Master Plan. Thus, these
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houscholds will be required to install individual on-site treatment facilities or to develop
cluster-wise community sewerage system for combined treatment of nightsoil and grey

1
i waler.,

In applying on-site treatment facility, those houscholds will be required (o ascertain tech-
nical and legislative requirements (o be established by respective government authoritics

to maintain the desicable level of living and surrounding environment,

Septage removed from respective houscholds is planned (0 be accepled at the sewage
treatment plant of DWASA.

(2) On-site treatment in the iransitional area
The existing houses and public/private facilities generally have flush toilets and septic
tanks. These existing facilities will be allowed to use these facilities until such time as
the access to the sewerage service becomes available. Hawever, any rerovation of
structures including loilet facilitics, may be required to have provision for the preliminary

arrangement of their plumbing for reconnection to the sewer network in the near future.

Any new house/building to be built in this area during the master plan period will be re-
quired to folow the provisions for building permission as described in Chapter 7 so as to
connect with the sewer network when the time comes. Parlicularly, separate plumbiag
for rainwater and wastewater is prerequisite to avoid the reconnection of in-house piping

afterward,

{3) On-site treatment area
Households to be situated in lower population density locations in (his parlicular area

shall have individual septic tank or similar facilities.

Households to be situated in a cluster will have an option to develop a small-scale com-
munily sewerage system for combined treatment of nightsoil and grey water to attain

better living conditions.

Public/private facilities having dining and toilel facitities and aparimenis shall also have
% package-type domestic scwage treatment facilities to treat both nightsoil and grey water.
In this respect, pﬁvate developers for apariment housing will be obliged to have provi-

sion for such on-site treatment facilities in their application for buitding permission.
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