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CIHIAPTER 2

2.1

2.2

EXISTING SEWERAGE FACILITIES

General

Compared with the existing sewerage system in South Dhaka, the system within the study
area is relatively new.  The major parts of sewer system was constructed on 1960s and are

still expanding, while only one lift station within the area, ‘Fejigaon 1/S was implemenied on
the year of 1977.

Roughly, the Central Area, corresponding to Gulshan and Barani, is scrved by sewerage
system, while the eastera side of the study area across Gulshan Lake, namely Baridhara and

Badda, is served by on-site sanitation facilitics.

The study area belongs to MODS Zone V and these facilitics are maintained by the Zone Of-

fice.

Sewer System

According to the existing drawing, “Sewerage System, Dhaka WASA Water Supply and
Sanitation Urgent Expasasion Project, Nov. 1993, scale 1:5,0007, the total length of sewers by

pipe diameter is as follows:

Adopted pipe materials are PVC (Polyvinyl Chloride) for pipes with diameters of below

Pipe Diameter Total Length
L.800mm L hasem
300 mm 3805m

200 mm 48,055 m

Tetal 58450 m

600mm and RC (Reinforced Concrete) for 600 mm pipe.
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According 10 the Executive Officer and Annual O&M Report of Zone V Office, the present

status of sewer system is “Good.”  Although general cleaning of sewer system is carried out

once a year by local conlractors excluding accidental case, it do¢s not solve the existing {.}

chronic poor O&M status,

Pumping Station

There is one lilt station at the south end of the study area, Tejigaon 1/S.  The existing fa-

cilities are as follows:

Vacuum Pump 0.3 m*/min x 600 mmHg x 0.75 kW x 1 unit

Sump Pump G4 m’/minx 10mx 1.5 kKW x 1 unil

Inlet Gale 800mml] x 8.2 mH x 1 unit

Bypass Gate & 600mm x 8.15 mlf x 2 units

Screen Bar Screen with manual winch

1.5mW x 8.69 mH x 1 unit

Control Pancl

Water Level Indicator Float type with High/Low level switch, 1 unit

Geared Trolley Chain Hoist Manually operated 0.5 ton x 6.0 mH

Vedical Centrifugal Pump  (Pumps No.1&2) 9.1 ar/min x 12 m x 22 KW x 2 unils
(Pump No.3) 6.8 m*min x 12 m x 15 kKW x 1 unit
(Pumps No.4&5) 2.3 m’/min x 12 mx 11 kW x 2 units

Major facilities arc in operational condition excluding the following:

Vacoum Pump: Due to the lack of spare parts, pump can not be repaired. Pump can
not produce vacuum.

Pump No. 4: Bearing was broken

General tayout and structural designs of the Tejgaon L/S are shown in Figure 2.3.1 and 2.3.2,

respectively.
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Existing Design Condifions

Regarding the hydraulic calculation for sewers, Manning Formula is adopted. Flow velocity
in sewer network shall be within min. 0.6 m/scc up to max. 2.0 m/sec.

However, DWASA adopts the roughness coefflicient of 0.013 even to PVC, it should be cor-

rected as follows;

Roughness Coefficient Pipe Materials
0.010 PVC
0.013 RC, VC (Vitrificd Clay)

DWASA has at present no guideline or manual summarising such design conditions which is
indispensable for proper designing of sewerage facilities. It is therefore recommendable to
prepare the design manual to be studied by all sewerage engincers involved through the tech-

nical seminar for designing, etc.

Condition of Existing Sewerage Facility

Field Investigation of Existing Sewerage Facilities

Ficld investigalion was carricd out on the existing sewerage facilities focusing on the aclual
pumping volume at the Tejgaon 1/S, identification of leakage from the sewer network and

the conditions of manholes. The survey results are described below and presented in Figure
2.5.1.

o Operation pesiod of the Tejgaon L/S is not recorded and the present pumping volume is
therefore unknown. DWASA staff responded to the inquirics that punips were operated

only a few minutes in every morming due to the quite limited sewage flow to the lift sta-
tion.

o Field investigation to the existing sewer network revealed that main sewers in Banani
arca and Mohakhali area had leakage at each one location. These leaking points are lo-
cated at box culverls (see Photos 1 & 2) across the road along with the Banani Lake and
feaked sewage flows into the Banani Lake. These leakages were confirmed by pouring

dy¢ into the manholes upstream of the leaking points.

2-6
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Resulls of Existing Sewer Investigation

The Study on the Sewerage System in North Dhaka
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In Banani and Mohakhali areas, scum was not observed in manholes {see Photo 3) and

sewage was flowing smoothly.

In the northern part of Gulshan, manheles were filled with scum {see Photo 4) and flow-
ing conditions of sewage could not be confirmed by ocvlar inspection.  However, over-
flow of sewage from several manholes was confirmed at low elevation areas and water

tevel in manholes was assumed to be considerably high.

In the southern part of Gulshan, scum was confirmed in manholes, but its volume was
comparatively less than that in the northern part of Gulshan.  When the bamboo stick

was inserted down to the scum, it was felt that there was scwage flow (see Photo 5) in

sewer lines.

Based on the above, present conditions of the existing sewer network are summarised as fol-

lows:

0

Sewage generated in Banani and Mohakhali areas is mosily leaked from the broken part

of sewer lines and flows into the Banani Lake.

Sewage discharged from the northern past of Gulshan is stored in the sewer network un-
der stagnant conditions due to clogging of main sewers and causes to generate scum in

manholes, and overflow from manholes occurs in the low elevation area..

As a whotle, sewage collected in the existing sewer network hardly reaches the Tejgaon L/S

and most of sewage assumably flows into the Banani Lake and the Gulshan Lake at present.

Water Quality Examination of Gulshan and Banani Lakes

The existing sewerage service area confained in the proposed North Dhaka East Sewerage

Service Area is surrounded by Guishan and Banani Lakes. Water quality examination 10

grasp present conditions of aquatic environment was carried out in these lakes. Water sam-

ples were obtained from five (5) strategic locations during the ficld survey in dry season and

examined to determine BOD concentration. Sampling locations and water quality analysis

results are shown on Figure 2.5.2,

28
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2.5.3

The water qualily analysis results revealed the following facts that:
- Water poltution status in Gulshan and Banani Lakes is under serious conditions as BOD
values in § sampling points are 1anging from 185 to 265 mg/l, which is equivatent to the

influcnt quality to the Pagla Sewage Treatment Plant.

- Walcr quality in downslream (south part) of these two lakes is worse than upstream

(north part), which indicates inflow of pollution loads into the lakes.

- Water quality in Banani Lake is far deteriorated than that in Gulshan Lake, which is
deemed to be caused by inflow of raw sewage from broken sewer lines laid in Banani

arca and Mohakhali area.

- Pollution sources of Gulshan Lake are considered to be inflow of overflowing sewage
being caused by clogging of sewer line in the north part of Gulshan arca, and inflow of

raw sewage being discharged in unserved area of sewerage system located at the east
bank of Gulshan Lake.

Water Quality Examination of Downstream Rivers

It was found that the water quality of both the Gulshan and Banani Lakes deteriorated and in
ordes to grasp the extent of its influence on the downstream rivers, a water quality examina-
tion was carried out.  Both Gulshan and Banani Lakes discharge directly inte Naral River.
Further downstream, Naral River joins Balu River which flows into Lakhya River. Nine
strategic locations for collection of samples for water quality examination were chosen along
a distance of about 13.5 km between Rumpura Bridge which is at the downsiream of both
lakes and at the intzke point of Saidabab WTP along Lakhya River. The parameters consid-
ered for analysis were as follows: pH, COD, 88, NH,-N and PO,-P.

The results of the investigation are tabulated in Table 2.5.1 while the location of sampling

points and the results of the analysis are shown in Figure 2.5.3.

The resulis of the water qualily examination and the influcnce of the water pollution load

from both lakes on the downstream rivers are summarized below:

- In the water quality examination of Gulshan and Banani Lakes during dry season, dis-
cussed in the previous seclion, the BOD content was measured. It was found that at the

confluence of both lakes, the BOD concentration was 265 mg/l. At the present examina-

2-10
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tion, measurement of COD content was the main concern and at the same sampling point,
a COD concentration of 63 mg/l was determined. Based on these results, it could be in-
terpreted that the concentration of the water pollution was lower than during the dry sea-
son due to dilution with rainwaler.

As shown in Figures 2.5.3, the peak of COD, NI4-N and PO4-P concentrations occurred
al the confluence of both lakes and the values decreased along dowastream direction.
Furthermore,SS valuc is higher in Balu River and Lakhya River than in Naral River whi-
ch is located directly downstream of the two lakes. However, the observations made on
the sediment left undisturbed for a day and a night showed that the components of S5
were not organic matter due to pollution but were nearly white silty matler.

The main difference of the river condition during the wet season waler quality examina-
tion compared to the dry season was that the low lying areas were atmost flooded making
il impossible to identify the river banks. Although the pollution load of both lakes was
diluted to a grcal cxtent, the concentration of each water quality paramcter with respect
to the downstream distance shown in Figures 3-4 to 3-6 indicated thaf the influcnce of the
pollution of both lakes could spread up to the midpoint of Naral River even during the
rainy season.

During dry season, dilution with rainwater is impossible to achieve and this can lead to
higher concentration at the mouth of both lakes and consequently brings very little re-
duction in the pollution load further downstream. It is feared that the effect of pollution

may spread up {o the periphery of water inlake of Sayedabab WTP along Lakhya River.

Table 2.5.1  Water Quality Examination Results of Rivers

Sampling Data Results of Water Quality Examination
Location | Distance | Time Sample pH 88 COD | NH-N | PO/P Remark
Temp.
(km) - (C) - (mgh) | (ogh) | (mgh) | (mg/l)
No.1 Q 12:10 330 7.62 82 63 13.0 1.18 | Downstream of Lakes
No2 0.2 9:20 318 176 | 42 31 118 1.10 | Naral River
No.3 1.5 9:28 318 | 799 a1 19 450 0.48 | Nara River -
No.4 6.0 9:55 38 7.54 136 8 0.17 0.05 | Naral River )
No.5 10:00 31.8 7.53 107 5 6.13 0.00 | Balu River
No.6 7.2 10:05 31.8 7.48 151 11 013 0.06 | Balu River
No.7 I 112 10:28 30.8 1.75 280 5 0.27 0.03 | Bale River
No.8 - 10:35 310 7.86 292 4 0.37 0.05 Lakhya River
No.9 13.5 10:45 308 - 7.88 307 10 (433 007 | Lakhya River
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CHAPTER 3
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CHAPTER 3 WATER QUALITY EXAMINATION

3.1

.32

General

The 2nd survey on sewage quality and quantity was carried out during the Stage 2 field work to
obtain such data in dry season, following the st survey conducted in the Stage 1 field work in
rainy season in June to July, 1997. The 2ad survey was focused on the domestic sewage, influ-
ent and efMuent of the Pagla Sewage Treatment Plant, and rivers as public water bodies to re-

ceive the treated efftuent from the proposed sewagé treatment plants.

Water samples were taken during December 1997 to January 1998. Pretreatment and laboratory
examination of collected samples were carried out in accordance with "the Standard Method for
the Examination of Water and Wastewater” (APHA-AWWA-WPCF).

Water sampling and examination were undertaken by local consultants under the day-to-day su-

pervision of the Study Team.

Sewnge Quantity/Quality Survey

A sewage quantity and quality survey was carried out to grasp the present pollution load and to
establish the design sewage quantity and quality. The location of survey points are shown in
Figure 3.2.1 to 3.2.2 and a summary of survey results and analysis method is described in Ap-
pendix 3.2.1.

3-1



LI

5

R SR
(s om0
SLLNGRE )
1'5‘_?&‘92@ &
E;.;J-;—- R - ::'5

‘
IGndig s

S

N 3

[ Stam Area |
ED e

&[ Turag River{downst

SN el I Comedes A{/»I TR ¥
Figure 3.2.1 Loacal Map of Sampling Points (1)
The Srzfdy on the Sewerage System in North Dhaka

3-2



| DYRY( yroN ut E&w&“%ﬁ?ﬁh 2yz uo Apmis 2y
¢ () syurog Sundureg jo degy w20y 7°7°¢ 9031y

WY T
o 1] XY 0T BT oIl
D ammen - e B i
RN ey 0007 o o % 321 T ;
i ! R HEE ) — /
£ g5 | [ o |
! 4 ...m...v“ w.A | L. o @, R
1 » o ]k
[ wi BT

| 1 1k h
: il " AL
Lo "." HE R ] :
.t D wemlL G L =7 :
F g SR - <14 :
s ¥ EEL N R\ _

L3 ¥ 4 l/

;
!
J
* ) I
!
\
i
L

e -
POILTELE INeOY

L] i

i

!

i

!

H
amad Iepumavn i e e
-:-q;"';r“r-..--......--

it S SELEELLEEESES
Wwoyd

)

1

[

1]

]

1]

[

]

1

1]

]

H

LU ALL

e
af]

P E LIV LRSS

L] L}
[To- L g uo“uﬁ."u,.u axnyng

2
n'
g
Toe ! 3
ol b Poe il et
! __“_ m..m eniyy 2! m“v\uaq!i w
w] L o
I "..mv.." il..aulbl
i H
L T I
LI L
. e
oAt
"

“ouma
-~

'i-----.....-, erpssaunana
f-ar-scrsvsalossiasnsnnevsna

- 1 Lol
R Y

S N

1.3




3.2.1  Contents of the Survey

(1) Domestic sewage quantity/quality survey

)

2)

3}

4)

Survey points
Survey points were selected from three (3) different types of housings namely, detached
house, apartment house and slum housings. One (1) point was chosen from cach type;

thus a total of three (3) points were selected as foltows:

s Independenthouse @ Concord, Gulshan-2
+  Apartment house : DIT Colony, Uttara
¢  Slum house . Palpara ghat, Mirpur

Prior to the sclection of survey points, the sewer/channel installation status was investi-
gated. Survey points were extracted from the points where the number of houses or

population served by the specific sewet/channel could be certified.

Survey date
Rainy Seasen Dry Season
Individua! house 28,29 Jun,, 1997 11,12 Jan,, 1998
-Apar{mcm house | —2—§:26 Jun., 1997 3, 4 Jan 1998
[ Slum housing 29,30 Jun., 1997 2, 3%an, 1998

Method of sewage flow measurement and sampling
Sewage flow was calcutated by measuring the fime until specified container was filled
up. Collected sewer in the container was utilised for sewage quatity survey.

Analysis items of sewage quality survey
On-site and Jaboratory analysis items werc as follows:
s On-site : Sewage flow, air temperature, sewage temperature, pH '
o Laboratory : DO, BOD, COD,SS, Cl, T-N, T-P, Coliform group bacteria

(2) Domestic sewage quantity/quality survey

1)

Type of industrial wastewater and survey point

¢  Wastewater from textile and dyeing factory :  Tongi
»  Wastewater from pharmaceutical factory :  Tongi
o Mixed wastewater At the outlet of truck sewer, Tongi

O



2) Survey date
24 June, 1997

3) Sampling method
Wastewater ftom textile/dyeing and phannaceutical factories was taken at the outlet of

discharge pipe to the drainage channel. Mixed wastewater was sampled af the drainage

main outlct at the Tongi River,

4) Sewage quality analysis iteins
On-site and laboratory analysis items were as follows:
+  On-site : Sewage flow, air temperature, sewage temperature, pH
e laboratory : DO, BOD, COD, S8, Ci, T-N, T-P, Coliforin group bacteria,
and heavy metals (Cd, Hg, As, Pb, Cr, Cu, Zn, and Ni)

(3) Sewage quantity/quality survey in the Pagla sewage treatiment plant
1) Survey point
¢ [Influent :  Grit chamber

¢ Effluent :  Outlet of facultative lagoon

2) Survey date
Rainy season: 26, 27 June 1997
Dry season: 28, 29 Diecember 1997

3) Method of sewage flow measurement and sampling
The sewage flow was calculated by multiplying the velocity and the sectional area of the
channel or outlet chamber. Velocity was reckoned by the float method, measusing the

time float flows down a certain distance. Sewage sampling was done by ladle.

4) Sewage quality analysis items
The on-site and laboratory analysis items were as follows:
¢ Onssite © Sewage flow, air temperature, sewage temperature, pH
e Laboratory : DO, BOD, COD, SS, Ci, T-N, T-P, Coliforrn group bactesia,
and heavy metals (Cd, Hg, As, Pb, Cr, Cu, Zn, Ni)



(4) Water quality survey for receiving water body

1) Sorvey point

i

Buriganga River

A waler quality survey was carried out in the Buriganga River, the receiving waler
body of ¢ffluent from the Pagla STP. Two (2) sutvey points were set upstream and
downsteeam of the effluent discharge point of Pagla. The China - Bangladesh
Friendship Bridge, 1.5 km away from the discharge point, was selected as the up-
stream point, the other point was set 0.5 km downstieam of the discharge point.

Turag Rivet
Two (2) sampling points near the Mirpur Bridgs (downstream) and near the Dhaka

Botanical Garden {upstream) of the proposed discharge point for treated effluent
from the sewage treatment plant.

Balu River

One (1) sampling point, upstream from the confluence point of the Balu River and
the Lakhya River.

[akhya River

One (1) sampling point, downstream from the confluence point of the Balu River
and the Lakhya River.

2) Survey date

Rainy season: Buriganga River 26 June 1997

Dry season:  Turag River  Upstream 31 December 1997

Downstream 30 December 1997
Balu River 2 January 1998
{.akhya River 3 January 1998

3) Sampling method

River water was taken by a sampler from the middle of the river.

4) Water quality analysis items

On-site and laboratory ana!ysis items were as follows:

*

On-site : Air temperature, water temperafure, pH
{aboratory : DO, BOD, COD, 88, Ci, T-N, T-P, Coliform group bacteria,

3-6
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and heavy metals (Cd, Hg, As, Pb, Cr, Cu, Zn, and Ni)

(5) Shudge composition analysis

1) Swvey point

s Sewage sludge

s Septic tank sludge
2) Survey date

o Sewage sludge

¢ Septic tank sludge
3} Sampling methed

o Sewage sludge

s Septic tank studge

4) Sludge analysis items

Sludge tagoon in the Pagla STP, inlct point (1) and
farthest poiut from inlet point (1), total two (2) points
Eight (8) septic tanks in Uttara area

27 June, 1997
24 June, 1997

Bottom studge was taken by ladle
Ditto

The analysis items wete as follows:

Water content, SS, VSS, heavy metals (Cd, Hg, As, Pb, Cr, Cu, Zn, and Ni)

3.2.2  Results of the Survey and Analysis

(1) Domestic sewage quantity/quatity survey

Susvey results of domestic sewage quantity/quality are summarised in Table 3.2.1.



Table 3.2.1

Survey Results of Domiestic Sewage Quantity/Quality

Water

Flow | Atom pH | DO [ BOD |CcOD| S8 | TN | TP FC Cl
Description Rete | Temp. | Temp. PN

] Umin) | (C) | () () eam | oph | el | gl | (g | (oph) | 100mD) | (e
Ind Max. | 86 3161 311| 77| 490 42 115f 350 16| 07 I.le(): 115
House ¢ Min | 381 2701 267| 74| 15[ 2 7 651! 06| 05]5810'] 13
81 Ave. | 58| 293| 288| 761 25 21 550 113 o8] 06] 46x10° 89
g Aoyt Max 61| 355| 345| 80| 30| 130| 345]| 10| 071 04 3.3x10° 42
‘3‘; nﬂm Mia. 05| 297| 294| s2f wil 10| 20 401 0.1 0.1] 5.0x10" 11
.5 A 380 3314 324 71| 23 40| 93 ss| 06] 03] Loxigf 20
Stum [ Max | 75} 330} 320] 1041 32 70] 195 74| 05| 05 g;u_o‘: 43
House | Min | 12] 260| 265) 98 11 41 15| 55| 6 04 1'2‘1-0, 18 |
Ave 501 200 20.1{ 100] 22 29 80{ 64| 03 0.5} 5.3x10 33

Ind Max | 82| 200) 225] 75| 11| 288| S78) 350 3161 465 |.3.\:10: 139
House |Min 7] 25| 40| 68| 09 3l 621 110} 197 231 9.2x105 93
a T | Ave sof 160] 185 721 10 19y 383 236| 278] 33.6] 72.6x10 110 |
,% Aprunt | Max, 76| 250| 240| 807 36| 49 1530] 560 262] 49.1 j_?xl{): 31
House  |MHD 6] 130 1251 721 08| 115} 354 70} 124| 14.9| 4.5x10 22

g [ Ave 47| 80l 210] 75| 231 221 683 258 219] 327 3.0x10° 25
Slum Max 160 220] 245 75| 13| 394| 681 130] 265 797 |.4me 1
House | M2 10| 140] 1950] 73] 08] 204| 352 50| 21.7) 225 4.6x10 28
Ave 93| 185] 225] 73} ni| 308} 532 93| 236] 461} 29x10° 53

1) Domestic sewer flow

Survey points were selected from the area where the sewage is composed of domestic

miscellaneous sewage, such as kitchen, washing, bathing and shower sewage, ot efflu-

ent from septic tanks. The sewage flow fluctuations at each survey point are shown in
the preceding Figures 3.2.3 and 3.2.4.

140
Flo 15
Rat 10
el/
mi

n)

. {—o— tnd Homse  —3— Apt House —a— Stun Housing }

Figure 3.2.3

Measuring time

Fluctuation of Domestic Sewage Flow (Rainy Season)
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Figure 3.2.4  Fluctuation of Domestic Sewage Flow (Dry Season)

a. Rainy season
Every survey point indicated a majority of sewage flow during the daytime and
hourly fluctuations corresponding to lifestyle of the contributing households. Dur-
ing the night time, about 20 to 40 I/min of sewage flow was observed, i.e. 24:00 at
independent houses, 06:00 and 22:00 at apartment houses and 04:00 and 22:00 at

slum houses; these sewage flows were considered to be caused by the inflow of

non-domestic sewage.

Based on the above survey results and actual number of houscholds in the survey
area, the per capita sewage flow was estimated at 467 Iped from independent
houses, 249 Ipcd from apartment houses, 249 Iped from slum houses, and an avera-
ge of 306 lpcd (for details, refer to Appendix 3.2.1). These figures are all larger
than the actual water consumption.

b, Dry season
Sewage flow fluctuations in a day show a similar tendency. Although it was
anﬁéipatcd that sewage flow in dry season is less than that in rainy season, only
independent houses showed such sewage flow, while apartment houses and stum
houses showed targer sewage flow,

Per capita daily sewage flow was estimated based on the above mentioned survey
results as follows (for details, refer to Appendix 3.2.2):

- Independent house 400 Ipcd

- Apartment house 305 tped

39



Slum houses 463 tped
- Average 397 Iped

These survey results in both rainy season and dry season are considered to be influ-

enced by inflow of surface/groundwatcr.

2) Domestic sewage quality
a. Rainy season
The analysis results of domestic sewage quality were evaluated in comparison with

cxamples of Japan, as shown in Table 3.2.2.

Table 3.2.2 Example of Rural Sewage Quality in Japan

ftem| pt | DO |BOD [COD| 8§ | TN | T-P | FC cl
(MeN
Location () _| (wgn) | (mgN) | (me) | (mgA) ) (mgh) | (mgh) | 1100m)) | (meA)
A City 6.9 1 nel ssp 3y 3| 37 -| 108
B City 13 Je 4o 1] w12 - 103
C Town 75| 23} 46| 28 15[ 103] L6} 20000] 92

Table 3.2.2 exhibits example analysis results of wastewater where no sewerage
system exists. Water samples were collected from drainage channcls wherein do- @
inestic sewage and effluent from septic tanks are discharged.

- The high pH values (9.8 to 10.4) measured in the stum house area were not
caused by normal daily life patterns and were therefore deemed to be caused by
the inflow of wastewater other than domestic sewage.

- BOD, T-N and Chloride are quite low.

- 88 and COD wete comparatively high, especially the SS of domestic sewage in
the independent house area, which had a maximum of 350 mg/fl and an average
of 173 mgA. The COD of domestic sewage was examined by means of KMnO,
(potassium permanganate) method in Japan and was about half of the BOD fig-
ure. The COD analysis in this Study was conducted by means of K,Cr,0y
{potassium dichromate) and general!y'showed had values approximately dou-
ble of the BOD figure. The analysis results in this Study showed that COD is
higher than the BOD at an average of 2.5 fimes.

As a whole, the drainage channels receiving domestic sewage and effluent from @
septic tanks in each survey area were deemed to have inflows of surface water
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ran-ofT during the rainy scason. As a result, some waler quality indices weee

affected in terms of ditution and additional loading of SS occurred.

Dry season

All pI1 values measured in the dry season were within normal limits (2.1 to 8.0).

Other water quality indices show relatively higher results than the rainy season; SS

was 1.5 to 5 times higher, Cl 1.2 to 1.6 times higher; BOD, COD, T-N and T-P were

5 to 10 times higher. If the sewage flow in the dry season is less than the rainy sea-
son, these high values might be interpreted as reasonable. However, the flow rate

measurement resulis at apartment houses and stum houses showed lower volumes

than the rainy season and were inconsistent with water the quality analysis results.

Resultant from these survey results, the per capita daily pollution load was estimat-
ed at 7.1 gped for BOD and 31 gped for 88 in the rainy season and 100 gped for
BOD and 74 gped for SS in the dry season. These were considered unreatistic val-

ues.

(2) Industrial wastewater quality survey

The results of industrial wastewater quality survey are shown in Table 3.2.3.

Table 3,2.3  Analysis Results of Industrial Wastewafer

item gz:os Temp.| pH | DO | BOD J COD| 8§ | TN | T-P (:{gm
Factories ‘ C)"' {H) | ) .(ms'_’f) {mg/l) (ﬂ?s-fl) {mgf) | (mgM) | (mgh) /100m}
Textile/Dyeing 305 372 10.7 0.6 146 260 227 4.1 031 11,000
Pharmaceutical 327 319 56 14 200 319 150 1.} 0.6] 65,000
Mixed Sewage 325 35 101 0.5 180 380 298 0.5 9.2{ 13,000

Items] CL Cd Hg As Pb Cr Cu Zo | Ni
Factories (mgh) { (mg/D | (mg) | (mg/l} | (mph) | (mp/T) | {mpA) | (mp/)) | (me/)
Testile/Dyeing 160 0.02 0.0}] <003 <001 6.028 101 0.04 15
Pharmaceutical i3 0024 <001 005 <0.01] 0020 119 0.05 0.04
Mized Sewage 160) 0.03 0.03 018} <0.01] 0021 117 0.07 20

The analyéis results of the industrial wastewater and the mixed sample show simitar water

quality characteristics. A remarkable difference was seen in the pH values from the tex-

tile/dyeing samples and the mixed industrial wastewater showed alkaline conditions of
pH>10, while pharmaceutical wastewater was acidic at pH 5.6.
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The typical industrial wastewater quality of dyeing and pharmaceatical industiies in Japan is
exhibited in Table 3.2.4. When the survey results and these examples are compared, T-N
and T-P* are relatively smaller than the Japanese examples, while the rest of the water quality

indices were within the nomal range.

Table 3.2.4 Typical Industrial Wastewater Quatlity in Japan

Indices| pH BOD COD S8 T-N TP
Esctories -} (mgh) | {(mgh) | (mgh) | (mgl) | (wef)

Dyeing 3-11 10-350 300 | 20-250 25 10
Pharmaceutical 2-11 40-2,500 317 |200-600] 80-100 | 10-20

These industrial wastewater qualities of BOD, COD and SS were about 10 times greater
than that of domestic sewage and the Buriganga River. It was similar to the sewage inflow-
ing at the Pagla STP. Although the national regulation requires the installation of wastewa-
ter treatment facilities at factories, there seems to be no particular treatment facilities in-
stalled/operated and appropriate measures are required to prevent further environmental
poltution in the Tongi River.

When referred {0 the "Standard Values for Industrial Effluent” of Bangladesh, the analysed
industrial wastewates exceeded the standards for pH, DO, BOD, COD, 88 and coliform
group bacteria.

(3) Sewage quantity/quality survey in the Pagla STP.

The results of sewage quantity/quality survey on influent/effluent of Pagta STP are shown in
Tables 3.2.5 and 3.2.6.

1)} Inflow sewage volume

The hourly fluctuation of inflow sewage volume measured 6 times a day (4-hour inter-
val) is exhibited in Figure 3.2.5.
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Figure 3.2.5 Hourly Fluctuation of Inflow Sewage Volume at the Pagla STP

TFable 3.2.5  Influent and Efftuent Quality of Pagla Sewage Treatment Plant
in Rainy Sesson
ftem Flow Rate | Atom, | Water | pH DO BOD | COD S8 T-N T-P
Time Temp. | Temp. .

Sample (cumwhr) | (C) | (C) | () | (wgM) | (g} | (ngn) | (me) | (mg) | (mgM)
JHe0f 34801 225) 233) 85| 020 1500 144 370f 060| 044
L7001 7260 245| 250) 81| 040] 3l0f 432] 180 066 035
Me0 |  g160)  255| 265| 821 033 900 1368 380| 047 038
15:00] 7,740} 252( 265( 79 045] 2901 s04) 350} 032 041

Influent | 19:00| 8160 | 245| 260| 82| o052| 39| 720 330| 1.00| 038]
23:00 6180 240| 255 g1 o030] 1ol 283] 270| o030] 045
Max. | 8160|2551 265] 85[ o352] 900l 13681 380 100| o045
Min, | 3480 | 225| 233] 790 020 o[ 144§ 180} 030{ 035
Ave, 6830 | 244| 255 82| 040| 328] 5761 313 036] 040

Effuent 1,500 | 255] 260 88| o042] 2321 576 90l 0.5 035

Item FC q Cd Hg As Pb Cr Cu Zn Ni
Time {MPN )

Sample 100mi) | (mgfi) | (mgM) | () | (mg) | (mpA) | (mgn) | (mgA) | (mg) | (mgA) |
300 80xi0® 701 003 003] <005 <001f <001| 037| 004| 009
00| 9sxiot) 904 o003} o002| <00s| <oo1l 006 053] 009f 120
o] 3smaofl 00| 0| oo2| <oos| <001 oje|  032| “o0s| 1s0
| 15:00]  60x10°| 80} 601) 002 0107 <001| <001| 133| 009|003

Influeat | 19:00)] 52x10° 80 o001 0.02| 010{ <001| <001| 154] 00s| 100
23:00|  50x10° 701 001] <001| <0.05] <0.01{ <001} 212 007| 007
Max. | eox10°| 100 o003} o003] o010} <001] oto) 212f 009| 180
Mie, } 50x10°[ 701 001| 0.02] <005} <001] <001} 032| o004 003
Ave. 2 8x10° 82] 002] o002 010]| <001| o008| 104] 007] 070

Efflueat 4.0x10* 801 003] o004] <00s5]| <001} o10] o0s8] oes] 250
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Table 3.1.6 Influent and Effluent Quality of Pagla Sewage Treatment Plant
in Dry Season

Ttem Flow Rate | Atom. [ Water | pH | DO | BOD | cop | ss | =N | T .
Time Temp. | Temp. - 3
Sample | (comtn) | (C) | (C) | (| (mgh) | (mgh) { (mgh) | (mpA) | (meh) (mg))

00| 5080| 270| 260| _7i| 120] w36} 20| 30| 5801 75

0| 3s20| T28s] eS| Ces| o4} 18] s39) 3200 ss1) 70

oo | Tsaso| 280) 260 69| 0sel 221f 3.50) 4704 5931 75

C1:00| 5740 280 260] 681 069 5691 832 9601 574 65

Influent | 19:00| 4,520 260| 240| Sof o080] 210 6601 380} 486| 80

23:00 59201 260| 280 70| o72| 316 2100f 310| 435) 70

Max. | s740 285 2se|  7H| 1207 S69f 3520f 960 593 )

“Min. || 3520| 260| 240] 591 edl 1364 2901 3004 4354 63

Ave, ag72| 2131 250) 67| ©070| 267 1,157f 457] 3.7 73

Effluent | 10:00 1,407 | 265| 220 76| 2300 181 196 95| 313 83

(Pump | 14:00 12491 270 240 70| 110 130] s8] 180l 353 175

Chamber) | ygi00| 1317 210} 220 g2 t4aof 124] 392] 125] 309 75

Efflueat | 11:00 - - - 79| 410 70| 102 22| 2ns 12

éﬂﬁﬁ) 11:00 . - - 79| 380 66 26 47| 263 10

Item FC Cl Cd Hg As Pb Cr Cu Zo Ni

Time | (MPN , )

SampleN] /100ml) | (rgA) | (mg) | ()| (mgM) | (mg/M | (mgh) | (mg/) | (mgf) | (meh) |

ao0f 2‘_Ix_10 T 131] 0050 0020 <001| 034) 002]| 16] 14] 025
00| 30xm " 325 0070) 0040] o002 034| <0o1| 48] 09} 006
“ie0| T3ax10*| T ri6 | o04a| 0025 | oor| eszl<opr}  dsi L1} 042
Ciso0 ) 33xi0°| 127 0050 | o020 <oorl 057 <001] 311 09} 003
ofuent | 19:00 |32-10x10° ] 142] 00171 0015| <001} o0s4| oot] 16; 15| 004
ool 2oxiof| T2z 0035 | 0030] <o0o01] 042] <001 20| 13| 00
Max. | 20x10°|_ _142| o070| 0040| o002]| 057) 002§ 48 LS| 025

“Min. | 30x10°| t16| o017 G0t5| o001} 034 o0t] 15| ool oot

Ave. 1.1x10° 127 o090 | oo030| 002| o04s| 002 2.4 12] 049
Effluent | 10:00 1.5x10° 133 oo43| 0030] 001 023] 0.0l 6.2 12| 003

(Pump | 14:00 2 5x10° 94 god4s| 0030 <oo1| o030 002 2.1 05| 008
Chambet) | 18:00 2.4x10° 138 | 0048} 0025} <001 0.35] 001 1.9 06| 002

a. Rainy season
The hourly fluctuation of the inflow sewage volume showed that about 8,000
cu.m/hour was seen dunng daytime, while 3,500 cu.m/hour was recorded at 3:00 of
midnight. The hourly average sewage inflow through the day was about 6,830
cu.mvhour, which is equivalent to 164,000 cu.m/day. However, the actual inflow
volume in a day was far less than this figure since the operation of the lift pump at
the treatment plant was suspended dusing the night due to the decrease of sewage

flow.



S

b.

Dry sgason
Houtly fluctuation was evident in that the daytime sewage inflow is within the range
of 5,000 to 6,000 cu.nvhr, while the night-time flow decreased to 3,500 to 5,000

cu.w/hr,

The average hourly sewage inflow was calculated at 4,870 cu.m/hr, which is about
70% of the inflow of the rainy season. The same tendency was also seen in the ac-
toal performance data from 1996. The sewage inflow in December and January

was about 60 to 70% of the sewage inflow in June.

2) Inflow sewage quality

a Rainy season

The highest BOD value of 900 mg/l was observed at 11:00, while the rest of the day
showed 110 to 390 mg/l. The overall average of BOD was of 328 mg/l and the av-
erage BOD excluding the data at 11:00 was 214 mg/l. COD measured at 11:00 was
also as high as 1,368 mg/l.

S8 was within the range of 180 to 313 mg/l and average was 313 mg/l, while pH

ranged from 7.9 to 8.5 with an average of 8.2 at relatively alkatine side of raw sew-

age.

T-N was within the range of 0.3 to 1.0 mg/l with an average of 0.56 mg/l. T-N
concentration in raw sewage of separate sewer system in Japan is about 30 mg/t and
the T-N measured in this Study in about 1/50 of Japan.

T-P was within the range of 0.35 to 0.45 mg/l with an average of 0.40 mg/l.
Japanese examples of T-P are few milligrams per litre and T-P measured in this

Study is about 1/10 of Japanese examples.

The example data of heavy metals in the influent of sewage treatment plants in Ja-
pan are summarised in Table 3.2.7.
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Table 3.2.7  Example Data of Heavy Metals of Tafluent
at Sewage Treatment Plants in Japan

Tadex 5
Item Cd Hg As Pb Cr Cu Zn Ni

Mazimum | 0.00222{0.00087| 0.0025| 0.088] 0.0045 0.038| 0.290| 00074
“Minimum | 0,00010/0.60014] 0.0006 _0.001| 0.0002} 0014 0100} 0.0002
“Average_ | 0.00083(0.00045| 00012} 0014 0.001s| 0.023| 0142] 0.0029
No. of Data 25 33 25 28 29 28 36 14

Pb and Zn of the analysis results were lower than the above Japanese examples,

while other heavy metals were 10 to 100 times higher than the Japanese examples.

With regard to As concentration, four out of the total 6 samples were tower than the
minimum limit of examination at 0.05 mg/l, while the remaining two samples
showed 0.1 mg/l.

Dry season

BOD showed high concentrations in the daytime at 569 mg/, as experienced in the
rainy season. The average BOD was 267 mg/l and the data varied from 136 mg/i to
316 mg/l. Excluding the daturs of 569 mg/], the remaining data showed an average
of 206 mg/t, which was almost equivalent to that of the rainy season.

SS was within the range of 300 to 960 mg/l and its average at 457 mg/l was about

1.5 times of the average value in the rainy season.

An average pH was 6.7, which was 1.4 lower than that of rainy season. Measured
data varied from 5.9 t0 7.9.

T-N values were within the range of 43.5 to $9.3 mg/1 and its average was 53.7
mg/1, which was about 100 times higher than the rainy season and similar (o the raw

sewage of separate sewer systems in Japan,
T-P values varied from 65 to 80 mp/l and showed an average of 73 mg/l. The

average value was about 200 times higher than the rainy season and about 1¢ times
higher than the Japanese examples.
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teavy metals showed the following results:

- Pband Zn in dry scason were 10 times larger than that of rainy season which
was lower than Japanese example, while Ni was 1/10 of the rainy season,

- Other ifems in heavy metals were more or less similar resulis.

- Asshowed 0.01 and 0.02 mg/1 in a total 6 samples.

- Asawhole, all items of heavy mietals were 10 to 100 times higher than Japanese

examples.

Taking into account that the sewage inftow in the dry season was about two-thirds
(2/3) of the rainy season, the SS and Cl of the diy scason were one and one-half
(3/2) times higher than the rainy scason. On the other hand, the BOD in the dry
season was similar to rainy season and the COD in the dry season was about double
the rainy season vatues. T-N and T-P in the dry season were five (5) times and 200
times higher than that of the rainy scason, respectively. However, no particular
reason on large difference of T-N and T-P between rainy season and dry season

could be found from these survey results.

3) Eflluent quality

Effluent quality in rainy season was as follows:

pH 8.8,

BOD 232 mgA,
COD 576 mp/l, and
sS 90 mg.

Both BOD and COD in the effluent are more or less similar to that of the influent. Even

if treatment efficiency is taken into account, the effluent quality is deemed to be high.

With regard to SS (90 mg/l in the effluent) showed a 71% removal efficiency over the

average figure of the influent (313 mg/l), but it was still considered a high concentra-

tion.

The average figures of three samples obtained in the dry season were pH 7.9, BOD 145
mg/l, COD 472 mg/l, and SS 133 mg/l. When compared with the same data of the
rainy season, the SS of the dry season is relatively high, while the rest of the water

quality indices were fow.
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The above-mentioned unrealistic results were assumed to be caused by the floatation of
sediments from the botiom of the pump pit at the discharge pump station. Especially
during the dry season, dischaige pumps are operated very seldom and accumulated
sediments are floated by the pumps® suction force. In addition, during the operation of
discharge pump, the inflow velocity of treated sewage from the facultative pondinto the
pump pit is quite fast and a considerable amount of sediments from the facultative pond
is assumed to be brought into pump pit.

Additional water sampling during the dry season was carried out at the end of the
facultative pond, which is the entrance to the pump pit when the pump is not operated.
Two additional samples showed 70 and 66 mg/} of BOD, 102 and 96 mg/l of COD, 42
and 47 mg/l of SS, respectively, A visual observation of the collected samples gave the
impression of better effluent quality than the said analysis results in terms of turbidity
and SS content.

Concentration of heavy metals in effluent varied in comparison to that in influent, but

drastic difference was not seen.

(4) Water quality of receiving water body

Water quality analysis results of receiving water body are shown in Table 3.2.8.

Table 3.2.8  Water Quality Analysis Results of Recelving Water Body

ftem | Atom. | Water | o | DO | BOD | COD | 8§ | TN } T-P FC

Temp. | Tewp. : MPN

Sampting Point ) | (C) O ] @e | mgh) | (meM | (med | (mgh) | (mgM) | /100mD
Buriganga | Upstream 2457 240} 88| 101 18] sS4l 60l 022| 022] 25x10°
| River Downstream 245] 250| 85| 99 18 52] 50| oso| o020] eox10®
U 1000 | 220) 230) 82] 18 21 64| 651 851 30] 10x10
ﬁfwﬂ 1400 | 230| 245] 83| ‘68 12| 160] 70 87} 20] 15x10¢
Turag 1800 | 2101 20| 820 63 7] 28] 65| 52| 251 Lexiof
River Down. 1000 | 220} 2101 81} 501 261 160} 903 62 _25] 2.5«0*
aream | 1400 1 2301 240] 8.1 5.7 18 96| 05| 79] 32] 1.Ix104
o D {1800 | 20s| 2151 s8] 55 32| 140 70! 73l 30] 2.3x10
tooo | 20s| 200) 82| 59 251 108 210 64| 70| 1500
Balu River 1400 | 210 210l 83| Te2l 30| 32| 120f ss| e8] 1.7xi0!
i 1800 | 2001 200] 80l 60 24| 6] 1ol 70| 66| 1ox10°
1000 | 200] 210} 82| 58 22| 36| 140 77} 35| 80x10
1.akhya River t4.00 | 220] 25| 83} s4a] 2 32] 280| 82] 40| 75x10
18.00 | 2000 20s5] 83 57 30 32 90! 67| 30| 6oxio!




Table 3.2.8

Water Quality Analysis Results of Recelving Water Body (Continued)

e

B

‘Cu

2)

“-‘-—_ {tem Ci Cd He As Pb Cr in Ny
Sampling Point (mg) | {mg) | (mpA) | (mpM) | (mgM) | {(mgM) | (mgd | (mpd) | (ma)
Buriganga | Upstream 501 0010 <001 | <00Y ] <0.00 0.10 106 007 0.10
River | Downstream _40) 0030} <001} <00)] <001} ©010| 037 0.04 0.03

Up. 10:00 | 1141 0045 | <001 | <001 | 030} <0.01| 028] 03] <0.01
stfm 1400 | 121 0038 <001 | <001 | 025) <001} 0.17] 04! <001
Furag 11800 | 108] 0052]| <00t <001 | o30] <001| o30| o6 o001
River Down- 10.00 126 0030 <0.01] <0.01 0281 <001 | 030 06| 002
streamn 14.00 11.7] 0052 | <001 | <0.0} 031 0.01 0.42 0.7 0.04
17 Fsoo | 38| 0070 <001 <o0t| 030] oetl 037 o3| o0
10:00 87| 0076 002 | <00} 025 0.02 0.25 0.3 0.02
Balu River 14:00 78| 0070] 001 <001] o34| 02| oI5| 06{ <001
. 13:00 89] coso| ocoz| <001 023] <00t o010 09| o001
1000 | 921 0080 <001 | <001 012]<00t| 035] 03] <00l
Lakhya River 14.00 128 ] 0033{ <0011 <001 0.18 | <0.01 0.15 04| <001
18:00 10.1 ] 0.080 | <0.01| <001 023 | <0.(1 0.20 031 <001
1) Buriganga River
Almost no difference was observed in the analysis results between upstream and down-
stream as shown below.,
ftem!|  gop COD S
Sampling Point {mg/l) {mg/1) (mp/))
Upstream 18 54 60
Downstream I8 52 50

In other water quality indices, remarkable differences were seen on T-N as 0.22 mg/l in l
upstream and 0.8 mg/1 in downstreamn and on Cd as 0.01 mg/l in upstream and 0.03 mg/l
in downstream, respectively.

Cotiform group bacteria, Cu, Zn and Ni in downstream were higher than that in up-

stream.

Although the effluent quality of the Paglfa STP was higher than the water quality in up-
stream of the Buriganga River, except for T-N and Cu, no significant influence to water
quality in downstream was observed, owing to the difterences of flow rates between the
Buriganga River and the effluent from the Pagla STP.

Turag River

Average values of major water quality indices in upstream were 17 mg/l of BOD, 117
mg/l of COD, 67 mg/fl of SS and 2.5 mg/l of T-N. Downstream, BOD, COD, 8§, T-P
and Cl were 1.1 to 1.5 times higher than that of upstream, while T-N was slightly lower
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than upsteeam.

Major reason on poores water quality in downstream is deemed to be caused by dis-
charge of untreated domestic scwage and industrial wastewater from Mirpur arca into
the Turag River.

1) Balu River
Average figures of three samples were 26 mg/l of BOD, 100 mg/l of COD, 147 mg/l of

58, 6.3 mg/l of T-N and 6.7 mg/l of T-P, respectively. BOD, SS and T-P in the Balu
River showed the highest values among the receiving water bodies.

4) Lakhya River

The average figures of three samples were 26 mg/l of BOD, 33 mp/l of COD, 170 mgfl
of 85, 7.5 mg/t of T-N and 3.5 mg/ft of T-P, respectively.

The "Standard Values for Water® have been established for seven (7) different water uses,
i.e. drinking water supply, irrigation, and livestock breeding in Bangladesh. Organic impu-
rities of six (6) sampling points in four (4) rivers exceeded the standard values for these
SEVEN PUIPOSES.

With regard to heavy metals, Cd, Pb, Cu and Zn in four (4) sampling points in three (3) riv-
ers during the dry season exceeded the standard values, while As at all sampling points was
below the standard vatue.

(5) Shudge composition analysis

Analysis results of sludge composition were shown in Table 3.2.9. Samples from the studge
lagoon at the Pagla STP were collected at the inflow point and the farthest location from the
inflow point. Analysis results of these two samples showed remarkable differences on ef-
fects of sludge decomposition as follows:

- Inflow point showed high organic content at 92.9% and high water content at $0%.

- ‘The farthest location frotn inflow point showed low organic content as low as 53.6%
and water content at 53.3%.

Although an effect of biological concentration of heavy metals was anticipated, the farthest
location from inflow point showed lower vatues of heavy metals than that the inflow point.
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T able 3.2.9 Analysls Results of%lndge Compagsition

Ieml g5 vgs T-N T— o ~ l[em} \letals (mrﬁ_;g)@ R

|§:rl:f}mg (mgn) (o/.) (mA) (mgfl) Cd "g As Pb Cr Cu Zn . NI‘
Pagha [No. 1+] 5330000 36| 0.062] 0.026] 028 043] 075] sa 25l se7] 2238) 4
STP [No.2*) 100,000] 9291 0050 0.031] 23| 52| 800 407] 633] 11,440] 7,060{ 390
No.3 | Tetol 4T 228 oe| asol 33y L her0l 80| 20
No.d | 120 | Lan} oe2) o 3671 4 83 8,500 250} 250

No.§ | 400 o 49 oea] o 4h o | 4l 3570 90} 4]
Septic|No. 6 150f - a4l 042l 133 2000 o] 67] 6330 270 133
Tank [No.? | 200 ~ | 1826] o070f 0| 100 300] [ 150 'so0 150} 150)
No.8 | nis| 219] 049 .1 87 A 1) es200 2200 174
No.o |” 170] | 1és| o4s|  sof us| . | - 8240 2901 118

I No. 1D 120 47105 021] 125) 83 417 A 167 10,000 290] 83

Note: No.1- The farthest tocation from inflow point of sludge lagoon
No.2- Inflow point of sludge lagoon

As reference infonmation, the above menlioned analysis resulls were compared with the Ja-

panese technical standards for utifisation of sludge as fertiliser, as shown in Table 3.2.10.

As and Cd were below the allowable limits, but Hg was exceeding the altowable limit.

Table 3.2.10  Comparison of Analysis Results and Japanese Standards

Unit: mp/kg-dry sample

Allowable Limit Analysis Results of Sewerage Sludge |
Parameter for Utilisation No. § No. 2
as Special Fertiliser 0. 0.
As <350 0.75 8.00
Cd <5 0.28 23
Hp <2 043 5.2

Note: No.1- The farthest location from inflow point of sludge tagoon

: No.2- Inftow point of studge tagoon
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CHAPTER 4 POSSIBLE RECEIVING WATER BODIES

4.1

Balu River

Comparcd to the Buriganga River and the Lakhya River, the Baly River is considered to be 2
small river. The Balu River covers the northeastern periphery of Dhaka Cily, collects water
from the Old Bhiampura River, and emptics into the Lakhya River near Demira. The Balu
River is also connected to the Tongi River. The Demra area is on the western bank of the

Balu River and the Rupgonj is on the eastern bank,

The most important characteristic of the Balu River is tidal; this characteristic becomes
dominant throughout the dry season. The tidal effect is felt not only by the upstream rivers
but also by the back flow from the downstream sivers and the Bay of Bengal as well. During
the dry season, it is only the tida} effect that causes the rivers to flow when the downstream

flow is nearly nil. The physical characteristics of the Balu River arc shown below.

Table 4.1.1 Characleristics of Balu River

Length Mean Annual Max. Mean Anaval Mean Mean Annual Min.
Around Water Level of Adja- | Water Level of Adja- | Water Level of Adja-
Dhaka Width | Bed Level | cent Flood Plain Area | ceat Flood Plain Area | cem Flood Plain Area
City WL Asea WI. Area W1, Area
(k) {m} (m+PWD) | (m+ PWD} | (sqkm) | (m+ FWD) | (sg.km) {(m+PWD) | (sq.km)
22 40-15 Oto-2 5.67 105 283 26 0.51 0

Balu River Water Quality

As 2 preface, it should be noted that most of the water quality studies carried out in Dhaka
have concentrated on the major rivers adjacent to the city {i.e. the Buriganga River) and very

few studies have been done on the smaller rivers.

The water qqatity of the Balu River is affected by its location on the periphery of Dhaka City,
as a large amount of domestic and industrial wastewater is discharged into the Balu River.
During the dry season, the sewage discharge is concentrated duc to the reduction in natural
flow of the river; accordingly the water quality condition of the river degrades considerably.

The tidal nature of the river also contributes to the poor water qualily, because the tidal el-
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fects can cause the pollutants to be moved upstream as well as downstream.  Morcover, as
only a very smati portion of the pollution load discharged into the rivers of Dhaka City is

treated, raw sewage is the norm.

The largest pollutant source to the Batu River is the combined discharge of the Paribagh Khal
and the Bengun Baria Khal. These two khals are highly enriched with seriously polluted in-
dustrial wastewater from the Tejgaon industrial atea as well as domestic sewage, Alihough
the Paribagh and Beagun khats are the largest discharge source, the fact is that neasly all do-
mestic and industrial pollutants of Dhaka City are ultimately discharged into the rivers sue-
rounding the city. A description of the pollutant toading into the Balu River from several

drainage chanaels as well as industrial areas is summarized in Tables 4.1.2,

Table 4.1.2  Discharge Pathways for Drainage Zones
Drainage Zone {Sf;f:;‘) Drainage Route .

Banabo 7.46 Bengunbari Khal/Nomai Khal/Batu River

Northeast 13.93 Northeastesn flood plain/Balu River

Bengunbari Khal i3.70 Paribagh Khal/Begunbasi Khal/Nomai Khal/
Balu River

Gulshan Banani 17.64 Gulshan + Mohakhalli/Bengunbari Khal/ No-
mai Khal/Balv River

Table 4.1.3  Domestic Pollution Loads by Drainage Zone
Drainage Zone BOD TS5 TDS - Flow
5 {lon/day) | (ton/day) } (ton/day) | {cu.m/day)
Banabo 10 10 27 14,000
Nottheast 2 2 7 20,000
Bengunbari Khal 26 26 71 37,000
Gulshan Banani 9 9 26 21,000

Souice: Browder 1992

A recent water quality analysis of the Balu River 30 feet ahead of the main discharge point of
the Tongi Paper & Pulp Mill (approximately 12 km upstream from the North Dhaka East
area) by the DOE in October 1.9'97 showed fhat pH, BOD and COD are 6.7, 2.80 mg/l and
1.98 mg/l, respectively. The wates inside the discharge drain had a pH of 6.8, 2 BOD of 2.90
mg/l and a COD of 7.30 mg/l.
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4.1.2

A dissolved oxygen {(DO) profite downstream (Chisty & Sohel, 1995) of the Tongi Khal
shows that near the Balu River the DO value rise very quickly. Tt could be snrmised that this
phenomenon is due to the dilution effect of the Balu River upstream. I this regard, it could
also be hoped that the DO level of the Baln River would be better for a significant distance

upstream of the confluence with the Tongi Khal,

Downstream of the Balu River however, where the Paribagh Khat is met, the water quality is
quite poor. During ficld visits to the area, it was observed that at the ¢bb tide period during
the dry season (at the point where the Paribagh Khal joins the Balu River), the water quality
became so poor that people avoided using the water until the next flood tide would bring

“fresh” water from downstream to disperse the polluted water from the Paribagh Khal.

In conclusion, it can be held that the Balu River upstream of the Paribagh Khal up to Lakhya
River suffers from high tevels of poliutant loading during the dry season as (o render the river

water unusable for water supply purposes.

Balu River Quantity

The Balu River is hydraulically connected with the Jarger Sitalokya and Tongi Rivers at their
downs{ream reaches in the Study Area. The Lakhya River and the Tongi River are also inter-

related with the Buriganga, Bhrammoputro and the Turag rivers.

The Bangladesh Water Development Board (BWDB) is responsible for measuring the dis-
charge of most of the rivers in Bangladesh. The gauging station of the BWDB measures both
waler level and discharge for the Balu River and the Turag River and only a water level for
the Tongi River (khal). Unfortunately, however, the discharge measurement carried out by
the BWDB was only done during non-tidat pericds. This ignores the fact that from the water
availability point of view, the dry season is the most critical period {during which the rivers

are completely tidat).

A schematic model analysis of the discharge data has been conducted al some sections of the
Batu River for some brief periods. The flow nature of the Balu River is tidal and during the
driest petiods, the net flow (i.c. the net upstream flow) is almost zero. The details of the Now

data for the Balu River are as follows:



Balu River, Branch No. 9

Width:

Bollom Level:

S0t0 75 m
1to-4m+ PWD

Driest Low Water Level: 0.75t0 1.0m + PWD
Priest IFlood Tide Peak Discharge: 25 to 35 cu.misec
Driest 13bb Tide Peak Discharge: 20 to 30 cu.mysec

Net Flow:

nearly zcio

The historical water level of the Balu River (W1.9C 7.5 Demra) from 1990 to 1991 is shown

below,

Figure 4.1.1  Water Level (in meters) of Balu River from 1990 to 1991
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4.1.3 Balu River Water Uses

Like ali rivers in Bangladesh, the Balu River is utilized for multiple purposes. In the Study

Atea, the uses are as detailed below.

*  Domestic:
* Livestock:
» Irrigation:
* Industriak:

» Navigalion:

bathing, working, drinking (when shallow wells go dry) washing, etc.
often the only source for livestock watering in the project area
small-scale only

few small-scale enferprises

major transport route for people and goods in Dhaka year-round
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4.2.2

Tongi River (Khal)

The Tongi River is siluated atong the southern boundaty of the Tongi Poutashava. In actual-
ity, the local people call it the Tongi Kha! duc to the river’s small width and length (around
14 km). In facl the river acts as a connecting canal for the Turag River in the west and the

Balu River in the east. The characteristics of the Tongi River are as follows:

Table 4.2.1 Characteristies of Tongi River

Length Mean Anauval Max, Mean Annual Mia.
Around Water Level of Water Level of
Dhaka Width Hed Level Adjacent Flood Plain Arca Adjacent Flood Plain
City Area
(k) {m) (o + PWD) wI, WL Wi
{m + PWD) (m + PWD) (m + PWD)
6 30-75 -l1to-4 5.58 2.59 D44

Tongi River Quality

An investigation was carried out on the Tongi River in 1995 (during the dry period) by Rez-
wan and Sohel. The resulting DO profi.lc for the dry period showed that along the entire
reach of the Tongi River, the DO value is below critical levels. This is a strong indicator of
deleriorating water quality. Tt can be assumed that this is due to the industrial wastewater

being discharged from the Tongi industrial estate.

Tongi River Quantity

The quantity of the Tongi River is nearly zero during the driest periods, as shown in several
ficld experiments done for the Emergency Water Supply Project under the WB. The findings

of the study revealed the following:

* Widih: 30-75 m

¢ Bottom Level: 0.2t0-2+PWD

+  Driest Low Wafer Level: 060 0.9 m + PWD
*  Driest Flood Tide Peak Discharge: 8 10 12 cu.m/fsec

*  Driest Ebb Tide Peak Discharge; 5 to 10 cu.m/sec

¢ Net Flow: Nearly zero



42,3  Tongi River Watey Uses

The Tongi is used for the following uscs:

Domeslic: The water use of the Tongi River for domestic purposes is
common both during the rainy and dry seasons. These uses are
mainly confined to bathing and cleaning work.

Commercial/industrial: River water is used for the cleaning of garages, vehicles, cle.
and other industrial cleaning work.
Navigation: A vital role in the transportation network of the area as it is one

of the main connecting routes between the eastern and western
portions of Dhaka City.

lirigation ‘There are no major irrigation projects bordering the Tongi River
and small-scale vegelable and rice farms utilize the water from
the river however.

Water Supply: There are currently some proposals to use water from the down-
stream of the Tongi River, near the Balu River, as parnt of a sur-
face water supply scheme. The flow and geometry of the river
make this fcasible only in dire circumstances.

43 Turag River

The Turag River has a total length of 75 km and flows near the northwestern boundary of
Dhaka City. It collects its water from the Bangshi and ends in the Butiganga. The river
flows along the boarder of the Mohamadpur, Duripur, Digun areas. The characteristics of the

Turag River are shown below.

Table 4.3.1  Characteristics of Turag River

Length Mean Annual Max. Mean Annual Min.
Arcund Water Level of Adjacent Water Level of Adjacent
Dhaka Width Bed Level Flood Plain Asea Flood Plain Area
City WL WL WL
(km) {m) (m + PWD} § (m+PWD) (m + PWD) {m + PWD)
20 50-150 -Tto -3 5.67 2.80 0.77

4.3.1 Turag River Quality
The river qualily and the circumstances of the Turag River is much the same as found in Sec-

tion 4.1.1 Balu River Quality. Below are the results of the December 22, 1997 DOE test near
the Olympic Textile factory.
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TIC Chtoride 1 Ta | wwbid. ] ss | Do | nob | cob | Tewp. |

pH (£¢Sicm) {mp/1) {mgA) | OTUNTY) | (ogh) | (mgf) | (mgA) (g | O |
13 - - -

72 305 126 26 16 10 o

Turag River Quantity

From the schematic mode! of the river, analysis has shown that the Turag River’s flow is tidal
in nature during the dry season and that the net flow has been nearly zero during the 1984-
1994 period. The BWDB conducted a study by April 1, 1991 downstream of the Turag near
the Mirpur bridge. It was found that the water volumes were 4.2 million cu.m (2.1 + 2.1)
during the ebbing periods and 5.1 million cu.m (-2.9 -2.2} during the flooding periods. The
net volume upstream was -0.9 million cu.m during a 24 hour period. The mean flow value

was calculated at -10.4 cu.m/sec.

Due to the tidat cycle characteristic of the river, the mean water level was found to increase
during the measurement period and therefore the progressive storage built up in the river

channel can occur only if the flooding volume exceeds the ebbing volume.

The mean value of the oscillaling volume during a tidal cycle {12 hours) was assessed in the
range of 2 to 2.5 million cu.m and the possible value of the peak discharge are +100 cu.m/sec
during the ebbing flow and -150 cu.m/sec during the {looding flow.

Turag River Watér Uses

The water uses of the Turag River are much the same as Section 4.1.3 Balu River Water
Uses.

Buriganga River

The Buriganga River encompasses the southwestern periphery of Dhaka City. 1t originates

from the Dhalerwari River north of Dhaka and meets it again south of the cily. The Turag

River empties into the Buriganga just west of the Dhaka urban arca. The upstream area of



44.1

the Buriganga Rives, above the conflucnce with the Turag River, is used to contribute sub-
stantially to the flow of the Buriganga. Recently, however, this portion of the river has silted

up during the driest months and now the flow of the Turag River is the main source of the

Buriganga River.

Buriganga River Water Quality

The quality of the water in the Buriganga River is deterioraling duc to the increasing pres-
sures of urbanization and indusirialization in the Dhaka area. The river reccives the dischar-

ge of domeslic, industrial, agricultural and other wastewater

One of the major sources for the poltution of the Buriganga River are the large number of
tanneries (around 2060) located in the Jigkatola area and the Razur Bazar in Dhaka. These
tanneries use morte than 200 chemicals, including several types of acid, preservative lime, so-
dium chloride, chromium, etc. The drains, manholes, lakes, canals, ¢tc, have been contami-
nated by the tanneries’ effluent. Effluent discharging into a river has an acceptable limit for

BOD of 5 mg/l. Tannery effiuent contains BOD levels of between 7 mg/fl and 35 mg/t.

However, the water quality analyses conducted by the DOE in 1992 found that, in general,
the water qualily parameters of the Buriganga River were within acceptable levels. In the
study conducted on the Buriganga water qualily over the period of 1984 to 1992, it was found
that the water qualily had deteriorated only slighily but that the total solid concentration for
both the dry and wel seasons has been steadily increasing. The DOE, for its pawt, asseits that

the capacity of the rivers in Bangladesh to absorb and dilute pollutants is quite large.

The miost tecenl water quality studies conducted to date from 1997. Some representative
samples are shown below. Please note that TA represents total alkalinity. Also please note

that these samples were taken during the dry season.

Horizontally 35 feet ahead of side point of Buriganga River near Chandnighat at 4 feet depth
on September 4, 1997,

ol iC Chloride TA Turbid. 58 DO BOD COD | Temp.
(1 S/cm) (mgh) | (mg?) | ATUNTU) | (mgfi} | (mg) | (mgh) | (mgh) 1 CO)
69 125 5 76 40 0.1 7.0 29 |30




llnriznnh]ly 30 fect ahead of the discharge point for the Pagla ST on September 7, 1997,

| “Chloride | TA | Temid. | ss | 0O [ Bop | con [ Temp.
(,th’gm) (mg)l) gy ] GTUNTUY [ (mgly | (mgdy | (mg/l) | (mgd) G
130 ] 56 | 130 ] 0.1 5.5 2.7 29

Matin drain of Pagh STPon Stptm\bcr 7, 1997.

N EC “Chloride | TA | Tubid. | ss | Do | BOD | <OD | Temp.
._E_._ (#8km) (mgd)_ | (mghy ) GIUNIUY | () | (mgh) | (gl | (o) | CO)
6.7 140 7 68 15 02 [T 09 | 360 29

i vC Chioride | TA | Tutid. | Ss | DO | BOD | COD | Temp.
P (£¢8/cm)y (mp/h) (mg/) | QTUANTUY | (mgd) | {mg/h) | (mg/h (mg/h) ¢Cy
7.2 - 8.5 90 28 < {1 6.6 3.6 29 .

Main drain of l;a/aningh Tannery on Qctoher 19, 1997

" EC | Chloside | TA | Terbid. ss | po | BoD | cob | Temp.
PRl ustem) | (o | o) | 0Tumtyy | gy | eem | oem | oem | o)
8.4 . 130 [1@oe | 4w 59 o | 10 | 728 | 30

(N~otc: Chromium was found at 1.8 mg:II)

The consuitant Browder {(1992) conducted a water quality survey by choosing seven moni-
toring stations along the Buriganga River to evaluate. All seven stations were monitored aver

a one year period. The cesults are illustrated below.,

The figure in this table shows that the Buriganga expericnces severe waler quality problems
during the dry season. During the “lean flow” period (May), the DO is below the generally
accepted minimum standard of 4.0 mg/l from Teazaribagh in Pagla. During the “high flow”

period (July}, the situation is better due to the greater dilution capacity of the rain-swollen

rver.



Table 4.4,1 Buriganga Water Quality Sinwmary Data

T ) Locations
Chandni
Paramcters Miipur | Hazaribagh [Ghat Watee| Biwta | Dholai | Fricadship | Pagls | Month/
Bridge | Tannery Areal  Tntake | Terminal| Khal Bridge STP | Year
Point

DO (me/l) 80 37 20 X4 1.0 - 32
[C (micro-Sfcm) - 425 360 325 azxs . 260 | May-91
Coliforms (#/100 ml) - 2,500 12,000 - 95,000 - 6,600
10D (mg/l) : 2.8 10.0 . - - a5
DO (mg/h) 6.3 64 6.0 6.0 6.0 - 60
EC (micro-Sfem) - M 93 93 95 - 96 | Ju1-91
Coliforms (#/100 mi) - 240 1500 730 360 . 60
BOD (mgA) - 1.2 1.3 0.9 0.9 - 1.3
DO (mg/l) 1.6 6.8 68 11 6.7 6.4 7.0
EC {micro-S/cm) 69 80 83 80 81 89 &0
Coliforms (4100 ml) | 1,460 1,000 6,000 3,000 | 5,000 2400 | 7,000 | Oc1-91
BOD (mg/M) 1.6 14 1.6 20 1.9 15 1.3
SS (mg/l) 5 13 16 16 18 18 20
TDS (mg/l) 60 63 65 66 66 63 68
DO (mg/l) 8.5 7.2 6.0 4.6 1.2 30 6.6
EC {micro-5/cm) 220 290 300 310 830 300 310
Catiforms (#/100 ml) - - - - - - - Feb-92
BOD (mg/) 20 42 27 ) 710 7.0 10.0
SS (mg/h) 26 29 27 30 192 39 36
TDS (mg/l) 192 206 212 220 624 210 222

4.4.2 Buriganga River Quantity

From a hydraulic point of view, the Buriganga is a complex river. It is interconnected with
other rivers, including the Baly, the Dhalerwari, the Kaliganga, the Lakhya, the Tongi and the
Karanatalia, and also is affected by the tidal effects of the Bay of Bengal during the dry sea-
sons. The Buriganaga River has a total lengfh of 17 km {(as measured by a rotameter on a
1:50,000 scale spot image taken on February 27, 1989). Average width of the river around
Dhaka City is nearly 500 m,

Generally, the flow of the Buriganga River is non-tidal during the wet scason and fidal during
the dry season. However, if the back water effect is strong and the upstream flow is small,
the Buriganga will occasionally become tidal even during the wet season. The tidal range of
the river is not high, with a maximum range of 0.75 m at Millbarak (1992-93). | This range

vartes slightly each year.
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A mean monthly flow measurement of the Buriganga River has nol been carried out by the
BWDB. However, a special investigation was carried out at the Kamreanzin char (island)
upstream of the Millbarack gauging stalion over the period of January 4, 1991 to February 4,

199}, The resuelts are shown below,

*  During two cbbing periods, the total volume of water was (4.6 + 4.4) = 9 million cu.m
* Total velume of watcr during the two flooding petiods was (-0.6-6.4) = 13 million cum
*  Batance of volume (upstrcam) was -4 miltion cv.m over 24 hours '

+  Mean flow value was -40.3 cu.mfsec

The mean value of the oscillating volume during the tidal cycle (12 hours) was assesscd to be
in the range of 5 to 5.5 million cu.m and the possible value during the ebbing flow and -400
cu.m/sec during the flooding flow. The net flow of the Buriganga River during the investi-

gation period was likely to be zero as it was during the dry season.

The extreme water level recorded of the Buriganga River during the period of 1968 to 1989
was as follows;

*  Jowflow: 242 mPWD at Millbarack

«  High flow: 7.36 m PWD at Millbarack (9/89) and 6.82 m PWD at Hariarpara (9.25 km

downstream)

Buriganga River Water Uses

‘The Buriganga has been an important feature in the lives of the people of Dhaka City for

many years. The river is used for a wide variely of purposcs.

Domestic: The Chandnighat Water Treatment Plant utilizes water from the Buriganga
to provide polablé water to the older part of Dhaka. The Chandnighal plant
began operation in 1878 and has since been périodically upgraded (current
treatment capacity is 39.1 million liters per day) as it coatinues to function.
Tn addition, the Buriganga is used extensively for 'washing, cleaning, bath-
ing and other related purposés by the poor of Dhaka City. The pollutants
found in the river water expose them to health hazards but their available

waler sources are limited and they often have little choice.



Agriculturak:  There are no large-scale irrigation projects in the project area, but the river
is used for vegelabte gardens, cte. which draw water on a limited scale.
‘There are no fture irrigation systems reported by the B\WDB,

Navigation:  The rives traflfic on the Buriganga is sigaificant. Around 55 cargo vessels
of 3-4 m draft and 300 passenger vessels of 2-3 m draft plying the river
daily. Tn order to maintain the river’s transport capacity, the Baogladesh
Inland Water Transport Awthority (BIWTA) carrics out dredging work

along selected strctchies of the river.

Dholai Khal - Gevani Khal

There are a number of drainage khals {canals}) which run through Dhaka City and drain into
the rivers that surround the city. Among these, the Dholai Khal is considered enc of the main
sewage drains of the older and humid part of Dhaka City (the central and castern part of the

city) and drains into the Buriganga River.

The Dholail Khal meets with its (wo main tributaries, the Gerani Khal and the Dehdulal Khal,
which originate from the castern part of the city. ‘The Gerani Khal begins in the northeast
parl of the city and flows in a southwesterly direction up to the Dayagong railway bridge.
The Debdudal Khal begins in the sowtheast part of the city in Dholaipar and then flows in a
noithwestesly direction until it meets the Gerani Khal just east of the Dayagong railway
bridge. From its confluence point, the Dholai Khal flows in a southwesterly direction until it

reaches the Narinda Pumping Station.

Sewage from the older part of Dhaka City {e.g. Nawabpur, Bangshal, Chowk B'a;'.ar, Fulbaria
and the Universily) follow a piped drainage system to the Narinda Pumping Station, where
the waste is accumulated into a circular pond. ‘The sewage is then pumped into the Dholai
Khal during the rainy season and through a sluice g:élle of the pord during the dry season.

The waste water is then conveyed to the Buriganga River by the khal.

The arca surcounding the Narinda P/S was dry during the field reconnaissance and was
strewn with garbage/refuse. Two of the delivery pipes at the P/S at the discharge point had
developed large holes. The circular intake pond at the suction side of the pump house was

filled with dried mud and covered by weeds.
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4.5.2

Based on a fickd reconnaissance, the Dholai Khal seems fairly wide at the upstrcam side, near
the old railway bridge, where a gentle flow of shallow blue-gray water could be observed.
Both sides of the khal are covered with watcr hyacinth white the middle portion is free of
such growth. Deuse undergrowth covers the baaks of the khal up to the Dayagong railway
bridge. Downstream of the bridge, the wastewater folows a zigzag course due to partial
blockage of the khal, Ncar the railway bridge, the khal is targely free of water hyacinth, The

width of the khal varies from 30 to 50 m, while the depth ranges from S to 15 m.

I3hotai Khat - Gerani Khal Quality

The water of the Dholai Khal is blue-gray with black sludge. The waste mainly contains do-
mestic wastewater, septic sewage, sanitary wasle, and industrial waste. Along the embank-
nment of the khal, slum dwellings are common. These dwellings commonly dispose of their
tliquid and solid wastes into the khal. A water quality analysis performed by the DOIL on
August 17, 1989 returned the following resulis:

H EC Chloside TA Turbid, S8 DC BOD COPD | Temp.
P U qusremy | qugy | oy | avumsoy | cogny | (gt | qme) | gty | O
1.0 650 79.5 236 70 70 0 50.0 0 32128

During the dry season, the water of the khal is not utilized. During the rainy scason, some
use might be made of the khal’s water on a very limited scale. The polluted nature of the

khal means that it is used mainly as a waste receptacle.

Dholai Khal - Gerani Khal Quantity

The leagth of the Dholai Khal is 4 km, with a lotal catchment area of around 16.8 sq.km. It is
difficult to estimate the discharge of the khal but the flow could be roughly assumed to be 0.2
1o 0.3 cum/sec at the railway bridge. Trom the Narinda P/S the khal becomes larger and

deeper, wilh an increased discharge capacily of perhaps 0.5 cu.m/sec.
Relention reservoirs, such as ponds and ditches occupy several hectares in the area of the

Dhotai Khal. These ponds and ditches are covered with water hyacinth and appear to be

shallow (around 1 m); slum dwellings surround these water bodies. Due to the degradation
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of their storage capacities, such ponds/ditches do not acl as storit walcr reservoirs.

Dholai Khal - Gerani Khal Water Uses

During the wet season the khals are used for many of the same uses as the rivers meationed
above. Daring the dry seasen however, the water quality of the khals deteriorates to a level

that inhibits the local residents from using the khals for anything other than a conveniem

wasle disposal area.
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CHAPTER § SEWERAGE SYSTEM PLANNING

5.1

52
521

General

During the previous stage of the Study, the Master Plan for North Dhaka Sewerage System
covering the Study Area of 20,850 ha was formulated with a target year of 2020 including the
on-site treatment of domeslic sewage. Within this context, a sewerage system plan was pre-
pared to cover the total sewerage service area of 6,764 ha consisting of three sewerage service

areas, namely Tongi, North Dhaka East and North Dhaka West,

The Priority Project for the subsequent feasibility study was then identified. This prioriiy pro-
ject would focus on the Core Area of the North Dhaka Fast Sewerage Zone in the North Dhaka
Sewerage Service Area. The target area of the feasibilily study was set fosth to 2005.

A feasibility study was carried oul to develop a readily applicable preliminary engineering
design for the financial arrangement of a detailed design and its actual implementation. The
sewerage facilities included in the feasibilily study were the trunk main and major sewer lines,

sewage pump slations and a STP,

Design Fundamentals

Study Area and Target Year

The composition of area coverage in the North Dhaka East Sewerage Service Area is show in
Table 5.2.1. The North Dhaka East Sewerage Service Area consists of two sewerage zones,
namely Uttara and North Dhaka East, Each sewerage zone is further divided into the Core Arca
{for priority implementation of sewerage service) and the Transitional Area (secondary priority

to be implemented in the fulure).

The feasibility study érea was then delineated to cover the Core Area (1,938 ha) of the North
Dhaka East Sewerége Zone. This study area is composed of 868 ha of built-up area and 1,090
ha of the Cantonment Security Zone. The location of the feasibility study area is shown in
Figure 5.2.1.
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Fable 5.2.1

Avrca of North Dhaka Sewerage Service Area

Unit: ha

Sewerage Core Area | Transitional .
Zone R P D Arvrca Total
Urban Area | Cantonment Sul)_-_to_lglw -
North Dhaaka Fast 868 1,090 1,958 1,371 3.329
__Total 1,372 1,090 2462 1,883 4,345

522 Design Population
The design population of feasibility study arca as adopted in the Master Plan for North Dhaka
Sewerage System is shown in Table 5.2.2.
Table 8.2.2  Design Population of North Dhaka Sewerage Service Arvea
Unil: area in hectare, population in person
Target Sewerage Core Area Transitional -
i Item e e Total
Year Zone Urban Area | Cantonment | Sub-Total Arca
Avea 504 0 504 312 1,016
‘J‘lara PR ,‘.._.........H T | e o LoILE TRTPPPER PPy R TR e T PR IELL TR ERRTP - e
~ | Poputatien 0 860001 75000 161,000
M/P | North Dhaka | . 1090 LS8 3T 3329
2020 | East | ) 83,000 | 570,000 314,000 | 884,000
Yol 1,090 2,462 1,883 4,345
ota
Populatien 573,000 ___ 83,000 656,000 389,000 | 1,045,000
Area S04 0 504 512 1,016
Utta ra ETP SRR . S e ) F R e L IS SFTPERTAITMETFIRTTTERITRETIPPRISPRTES IEEEFEERTIRRR S P
Population | 80,000 _ 0] 80,000 65,000 145,000
/S | North Dhaka y Area | Joso) 98y L BATLL 332
2005 East Population 00 70,000 | 456,000 236,000 692,000
otal Area 1,372 1,090 2,462 1,883 4,345
ofa
Population 466,000 70,000 536,000 301,000 837,000
5.23 Design Sewage Flow

‘The per capita sewage flow was established in the Master Plan stage (o adopt a uniform figure

throughout the three Sewerage Service Areas in the North Dhaka basced on the current water

supply plan. The per capila sewage flow in the target years and their intermediate years is

shown in Table

5.23.




Table §.2.3 Per Capita Sewage Flow by Year
e B B o __Unit: Iped.
¥/S Mip
Item

2000 2005 2610 2015 2020
Design Average Daily Flow | 8 | 95 | 100 | 100 | 100

Design Maximum Daily Flow 1 105 1 115 | 125 1 125 1 Qo>
| Design Maximum Hourdy Flow | 135 | 145 | 160 | 160 | 160

The design sewage flow in the North Dhaka ast Sewerage Service Area was estimated as

shown in Table 5.2.4. According to this estimation, the design average daily sewage flow in

the feasibility study arca witl be $7,000 co.m/day in the year 2020 (Master Plan target year) and

43,320 cu.m/day in the year 2005 (Feasibility Study target year). These figures are also illus-
trated in Figures $.2.2 and 5.2.3 for the years 2020 and 20085, respectively.

2: Maximum Daily Flow
Q3: Maximum 1 lourly Flow
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Table 5.24 Design Sewerage Flow of North Dhaka East Scwerage Service Area
Phase l::rgcl Sewcrag Item Unit | Core Area |Cantonment] Sub-Total Fransitional Total
Year | e Zone Area
Arca h 504 0 504 512 1,016
Population| pcrson 86,000 Q 86,000 75,000 161,000
Ullara Q1 cu.m/day 8,600 0 8,600 7,500 16,100
Q2 |cunvday| 10,750 o| 10750 9375 20,125
Q3 |cunyday 13,760 0 13,760 12,000 25,760
Arca ha 868 1,090 1,958 13711 3,329
North |Population| person 487,000 83,000 | 570,000 314,000 ) 884,000
MIP | 2020 | Dhaka 01 Jcum/day 48,700 8,300 57,000 31,400 88,400
Kast Q2 |cunvday| 60875 10,375 | 71,250 39250 | 110,500
Q3 jeu.nvday 77,920 13,280 91,200 50,2401 141,440
Arca ha 1,372 1,090 2,462 1,883 4,345
Population] person 573,000 83,000 | 656,000 359,000 | 1,045,000
Total Q1 |cvavday] 57,300 83001 65,600 38,900 | 104,500
Q2 lcumfday 71,625 10,375 82,000 48,625 | 130,625
Q3 |cu.w/day 91,680 13,280 104,960 62,240 | 167,200
Arca ha 504 0 504 512 1,016
Poputation] persan 80,000 0| 80,000 65,000 | 145,000
Ultara Q1 cu.m/day 7,600 0 ~1.600 6,175 13,775
Q2 [|eunvday 9200 of 920 7475|1667
Q3 cu.nyday 11,600 0 11,600 9,425 21,025
: Arca ha_ 868 1,000 1958 1371 3328
| North {Population| person | 386,800 70,000 | 456,000 236,000 | 692,000
IS | 2005 | Dhaka Q1  [cumiday 36,670 6,650 43,320 22,420 65,740
East Q2  |co.m/day 443901 8050 52,440 21,140 79,580
] Q3 cu.nvday 55,970 10,150 66,120 34,220 | 100,340
f Arca ha 1,372 1,096 2462 1,883 4345
Population] pcrson 466,000 70,000 | 536000|  301,000) 837,000
Total Qt jeumiday 44,270 6,650 50,920 28,595 79,515
Q2 |cumvday| 53,590 8,050 | 61,640 34,615 96,255
Q3 lcum/day 67,570 10,150 77,720 43,645 121,365
Note:  Q1: Average Daily Flow

2
n‘f-



T = i (\
O / Utéara
T Core Area ] I,;/ Sewerage Zone
. Ii.‘ e e s —on i
Area: S0dha ! Arca: 1,036ha
Popte.: 86,000 ] Fopu.: 161,000
Q1= 8600cu.miday , Q1= 16, 100cum'day

Q2= 10,750cu. mAlay

Q3= 13,760cu.m'day Q220,15 cumiday

Q3= 15,760cumiday

i o
I Y
|
]
)
E‘\Q-.\ Transitional Arca - -
L \\ Arca: %12ha North Dhal\f:i Eas{
Y Popu.: 75,000 Sewerage Service Area
N W Ql= 7500cu.m/day :
: - Q2= 9315cumiday Area: 4,345ha
. ) Q3= 12,000 cu.miday Popu.: 1,045,000
\ Q1= 104,500cunvday i
\ Q2= 130,625cu.m/day
\\ Q3=167,200cu.mn/day
)
¥ |
v
[
i
\\'.
i
9.
JL
— '//
v Transitional Area
i
] Y Area: 1,37 1ha o -
L 1{{ Popu: 314,000 North Dhaka East
g 1 Q= 31,400cu.m/day Sewerage Zone
] \ Q2= 39,250cu.m/day
Core Area f { Q3= 50,240cu.m/day Arca: 3,329ka
{Cantonment Z.onhe) v Popu.: 884,000
Arca: 1,050ha / ‘ Q1= 88,400cu.m/day
Popu.: 83,000 ¥ ‘ % Q2=100,525cu.m/day
Q1= 8300cu.m/day / % Q3=141,410cu. m/day
Q2=10,375cum/day |{/ N
Q3= 13,280cum/day i \

Core Area %

Area: §68ha N
Popu.: $87,000 b
1| Q1= 48,7060cumiday | |
Q2= 60.875cu.m’day h

4 LEGEND
Sewerage Service Area
Core Arca

Canlonment Zone

Figure 5.2.2
Design Sewage Flow of North Dhaka East Sewerage Service Area (Year 2020)

The Study on the Sewerage System in North Dhaka

5-5



i

1
N\
3
Foa

- N
o - Utiara .
o Core Area | Sewerage Zone | ;
Arca: S0fha Avca: 1,016ha
Popu.: §0,000

Popu.: 145,000
Q1= 7,600cu.mday

Q= 9.260cu.m/day
Q3= ll.ﬁOchkmfda‘\' :

Q1= 13,775cu.m/day .
Q2= 16,675cu m'day ¢
Q3= 21,025cu.m/day -

N—

Transitional Arca : - N

vear 512ha North l_)hakz.l East
Popu.: 65,000 Sewerage Service Area-
Qt= 6,175cu.m’day *

Q2= 7.475cum/day Area; 4,345ha

Q3= 9,425cu.m’day Popu.: 837,000

Q1= 79,515cu.m/day
Q2= 96,255cu.nvday
Q3= 121,365cu.m/day

\
i
il
i
1l
i
i
a /:
= -——’_—‘/’.
r/r' Transitional Area
Area; 1,371ha
l’f' 11| Popu.: 236,000 Ni_)l‘ﬂl Dhaka East
- 111 Q1= 22 420cu.m/day - Sewerage Zone
’ \ Q2= 17,140cu.m/day
T Core Art:a Q3= 34,220cu.m/day Area: 3,32%ha
~ (Cantonment Zone) Pogu.: 692,000
\;__:\ Arca: 1,0%0ha Q1= 65,M0cu.n/day
w‘\\%_ Popu.: 70,000 ) Q2= 79580cu.m’day
ar_-___\:‘__::; Q= 6,650cu.m!day Q3=100,340cum!day

Q= 8,050cu.m/day
Q3= 10,150cu.m/day

."1‘ Core Area :
; | Area: 368ha %
' i | Popu.: 386,000 b
‘ i 1 Qi=36670cumday | !
" £ ] Q2= 44,3%0cu.m/day 1{
l i Q3= §5,970cum/day i,
= —‘“—;_—1,_.‘_-_—_:“:2 _—..='\1‘c7>j— ‘
. . i ‘
s f ,
= - i |
- : - )
’ B o i |

LEGEND

asmmewem: } Sewerage Service Area

Core Area

Canfenment Zone

N
Figure 5.2.3

Design Sewage Flow of North Dhaka East Sewerage Service Avea (Year 2005)
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5.3.2

Conditions and Design Criteria

Conditions for Sewerage Facility Planning

Prior to proceeding with the sewerage facility planning, the following conditions were prede-

termined as planaing fundamentals in the feasibility study:

{1} The Feasibility Study shall be limited within the Study Arca of the Master Plan as deter-
mincd in the Scope of Work for the Study. ‘The relevant matters reganding to the South
Dhaka Sewerage System, such as the effective utilisation of the ¢xisling sewerage system,

wauld therefore taken up in Chapter 14 Emergency Praject for North Dhaka East.

(2} The feasibitily study area, the Core Arca of the North Dhaka Fast Sewerage Zone, includes
the Cantonment Security Zone {1,090 ha). Owing lo the nature of this restricted military
establishment, it was assomed that the sewerage facility plan and its implementation be
undertaken by the military authorities and would be excluded from public investments,
Acceptance of domestic sewage from the residential areas within the Cantonment Security
Zone was, however, considered at (wo (2) connection points of the main sewers in the

course of the Feasibilily Study.

(3) The Core Area of the North Dhaka Sewerage Zone has an existing sewer network (654 ha).
The facility plan of this particular arca shall be prepared on the basis to provide supple-
mentary pipes to asgment the existing main sewers to cope with the planned sewage flow

in the year 2020 (Master Plan target year).

(4) The facility plan in the feasibility study would be carricd out in due consideration of the
overall plan presented in the Master Plan:
- toaccemmodate the design sewage flow of the Master Plan for sewer lines, and

- tomeet with the design sewage flow of the feasibilily study for pump stations and STP.

(5) The sccondary main sewers in the feasibility study would be defined as sanitary sewers
under gravity flow having diameters of 300 mny or larger and their layout indicated in the

facility plan.

{6) Pump stations were also planned at locations that would be connected with main sewers
(diameters of 300 mm or larger).

Design Criteria



{1) Scwer

Refer to Chapter 8.3.2 of the Master Plan.

(2) Pump station

Refer to Chapter 8.3.2 of the Master Plan.

(3) Scwage treatment plant

1) Freatmenl method

The oplimum sewage treatment method was identified to be the stabilisation pond

method during the course of the Master Plan prepasation. A commonly applicd se-

quence of this treatment method is illustrated below.

E\_naembic Pond ] ~»| Facultative Pond | ~>{ Maturation P(_l_[‘_lCL‘

A description of each treatment facility in stabilisation pond method is given below:

Anacrobic pond
Raw sewage will pass slowly in this pond, which is quite decp. Most of the sus-

pended materials will be scttled in this pond. Organic substances in the sewage

and setiled materials will be converted at near the bottom layer into inorganic sub-

stances through anacrobic decomposition processes and further concentrated.

Depending on water temperature and retention time, about 40% te 60% of the

BOD loading in raw sewage will be removed at this stage.

Gencrally, the effective depth of the pond ranges from 2.5 m 1o 5.0 m, while the

retention time ranges from one (1) day to five (5) days.

Facultative pond
A facultative pond is, in conlrast to an anacrobic pond, shallow to allow photo-

synthesis by algae and to treat organic substances in sewage by aerobic decompo-

sition.

The comman effective depthis 1.5 mto 2.0 m.
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- Maturation pond

A maturation pond is mainly used te remove pathogenic germs. The temoval of

s
g

such micro-organisms takes place through a combination of several natural condi-
tions in the maturation pond, such as scdimentation, a shortage of nutricnts, ul-
traviolet radiation (sunlight), high tempcerature, high pH, pathogens and antibiotics

to be generated and disposcd by some living organisms, and death by life-cycle.

Retention time is generally three (3) days to 10 days, depending on the number of
micro-organisms in the inflow sewage and treated sewage and on the temperature,

elc.

T the application of stabilisation pond method to the feasibility study, the commen se-

quence of leeatment process was modified upon evaluvation of the actual pecformance

at the Pagla STP that:

- The anacrobic pond for sedimentation and anaerobic treatment was replaced with a
primary sedimentation tank, and

- The maturation pond for disinfection was replaced by the application of a ¢hlorine

disinfection tank.

The following treatment process was then introduced for the North Dhaka Fast STP:

Primary Sedimentation Tank | = | Facultative Pond J —> | Chlorine Disinfection Tank

The reasons for the above-mentioned madification arc described hereunder.

- Primary sedimentation tank
The required surface area will be significanily reduced and retention time will be
shortened to about 2 hours from 1 te § days, although the primary scdimentation
tank will require mechanical and clectrical equipment for the studge scraper and

the sludge draining pump.

The actual performance at the Pagla STP shows the following facts:
* The primary sedimentation lank is deemed not to create any problematic O&M
pra;tices.
. The.primary sedimentation tank can remove about 60% of SS and 45% of
’% BOD, which is an acceptable grade of treatment performance, although an-
acrobic lreatment effect cannot be expected.

- Chlorine disinfection tank



DWASA has cnough expericnce to handte chlorine disinfection system, not only at
the Pagla STP, but also at water treatment plants and no sigoificant problems in
terms of the procureatent and usage of liquefied chlorine has been observed. Thus,
the application of chlorine disinfection tank can minimise the surlace arca and al-

tain higher tecatment efficicncy than the matwation pond.
2} Design criteria
‘The design criteria of stabilisation pond is shown in Table 5.3.1, while the flow sheet

the of treatment process is shown in Figure 5.3.1.

Table 5.3.1 Design Criteria for Sewerage Treatment Plant

Items Unit Value Remark
1) Primary Sedimentation Tank
Overflow Rate cumyfsq.m/day 350 for Daily Max.
Effective Water Depth m 3.0 Ditto
Weir Loading cu.nv/im/day 250 Ditto
BOD Removal Rate %o 40.0 Ditto
SS Removal Rate % 60.0 Ditto
2) Facultative Pond
BOD Arcal Load kgharday 60.3%1.09937 | for Daily Average
Safety Factor : - 1.5 -
Water Depth M 1.5-20 -
BOD Removal Rate % 133 Ditto
SS Removal Rate % 375 Ditto
3) Disinfection Tank
Retention Time Min 15 for Daily Average
Depth M 20 -
4) Studge Lagoon
5SS Arcal Load kgfsg.m/fyear 35 for Daily Average
Retention Day Day 20 Ditto
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Figure 5.3.1

Flow Sheet of Stabilisation Pond Treatment Method

Considerations given to establish the design criteria are as follows:

a. Primary sedimentation tank

Water surface area load

The removal efficiency of SS by sedimentation is dircctly propostional to the
water surface area and the seliling velocity of particles, and inversely propor-
tional to the flow rate. In this respect, the water surface area load is considered
the key design criteria and is given as the flow rate divided by the water sur-
face area, The watecr surface area load is generally defined to be 35 to 70

cu.m/sq.m/day against the maximum daily sewage flow.

In this Feasibility Study, 35 cu.m/sq.m/day was adopted, which is same as the
Pagla STP, to attain a satisfactory level of S5 removal in order to lessen load-

ing to the succeeding facultative pond.

Effective water depth

Itis generally known that sedimentation efficiency depends on the suslace arca
of a sedimentation tank and water depth is not such a great concern. However,
too shallow a depth in the sedimentation tank causes poor efficiency owing to
the floatation of seitled particles because of the unstable flow aand the move-

ment of the scraper, as well as the negative effects of {emperature and wind.

The standard figures of effective waier depth range from 2.5 t0 4.0 m. In this
feasibility study, the effeclive water depth was set at 3.0 m, which is same as
the Pagla STP.



Weir load

A large overflow rate at the unit lenglh of a weir causes an increase of flow
velocity at an adjoining arca of the weir and leads to the floatation of seliled
particles. Inthis regard, reduction of weir foad by extending the tength of weit

is required 1o attain required sedimentation cfficiency.

Generally, the weir load is set at 250 cu.m/m/day as standard design crileria.
In addition, i1 is desirable to allow the whole Length of the circumference be a

weir when a circular-shaped sedimentation tank is introduced.

Considering the above, the weir load is intended (o maintain the said 250

cu.m/m/day in the facility design of this feasibility study.

b. Facultative pond

1.

BOD arca load

Many formula exist for determining the surface area, depth and retention lime

to design facultative ponds and each shows a different performance in the ac-

tual facilities. ‘The “Application Guideline of Urban Sewerage and Wastewa-

ter Treatment Technology in Developing Countries (Draft)” (Ministry of Con-
struction, Japan, 1993) recommends the application of the “BOD Area Load

Formula” as shown below, which was developed through a regression analysis

of actual performance data from various treatment plants.

Ls (kg-BOD/ha/day) = 60.3 x 1.09937
Safety Factor: 1.5

Where, Ls: BOD Area Load

T: Average Minimum Atmospheric Temperature

In this feasibility study, the aforementioned formula was applicd to determine

the water surface area of the facultative pond.

Effective water depth
It is commonly said that the effective water depth in a faculative pond is

limited by the penetrative depth of sdnlight, since the majority of oxygen is

supplied by the photosynthesis of algae in facullative pond and the transparen-

cy of the water significantly decreases corresponding lo its depth. On the other
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hand, too shallow a depth will cause excessive transparency and restrict the
growith of algae, because of the higher water temperatures in the summer sea-

SOn.

The effective depth shall alse be determined in due consideration of the nega-
tive influcnce of settled patticles and algae on the water quality in the surface

layer.

The effective depth of facultative pond is tecommended to be 1.5 to 2.0 m in
the aforementioned Application Guideline and 0.6 to 1.5 m in the United
States. In this regard, the effective depthissetat 1.5 m,

Chlorine disinfection tank
Retention time
To obtzin effective disinfection of the treated effluent, chlorine shall be mixed and

conlacted with the effluent for the minimum of 15 minutes.

In this facilily plan, retention time in the chlorine disinfection tank is determined to
be 15 minutes, although some additional time may be expected during the flow

period from the disinfection lank to the discharge point at the receiving river.

Sludge lagoon

The function of a studge }agoon is lo decompose deposited sludge into inorganic

substances under anacrobic conditions and to reduce the sludge volume. By this

process, the characteristics of sfudge develop favourable conditions for casy thick-
ening.  Upon sufficient decomposition to an inoiganic state and a reduction of

sludge volume, the supernatant will be discharged and the remaining sludge will be

sun-dried and then carried out for final disposal by land filling. In this respect, the

sludge lagoon shall maintain enough retention time to allow for the decomposilion

of organic substances and enough surface area for sun-drying.

In the application of the facility planning in this feasibility study, the design crite-
ria of studge lagoon were set forth as shawn below, taking into account the atmos-
pheric temperature and relative humidily in Dhaka:

- S8 Area Load: 35 kg/sq.mfyear

- Retention Time: 90 days
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The details of this sctting up are shown in Appendix 5.5.8.

54 Receiving Water Body of Effluent from Sewage Treatment Plant
54.1  Appreach to Determine Receiving Water Body

The receiving water body of the efftucnt from the North Dhaka STP was determined alter a
comprehensive evaluation of 1) water course alignment and embankment conditions of rivers
and canals around the proposed STP, 2) present and future prospect of water use, 3) possible

influent to the high water level of rivers and canals during sainy season, etc.

542 Alternative Plans of Receiving Water Body

The following theee prospective receiving water bodies were ideatified as alternatives in con-

sideration of the distance from the proposed site of STP and the actual flow conditions:

Alternative 1:  Discharge to the Naral River

Alternative 2:  Discharge to the Gerani Khal
Alternative 3:  Discharge to the Buriganga River through discharge pipe

The present situation of the above-mentioned alternatives is summarised in Table 5.4.1 and ex-
hibited in Figure 5.4.1, respectively. The required facilitics to discharge treated effluent and

the construction costs of cach alternative were estimated as shown in Table 5.4.2.

'The Balu River and the Lakhya River were the potential receiviag water bodies, but were not

taken up in the evaluation of alternatives for the following reasons:

* These rivers are designated as the River Poliution Control Area to conserve surface water
as drinking water sources under the DMDP of RAJUK which is ceferred as the supreme
urban development plan.

*  The surface water intake facility for the Saidabad Water Treatment Plant Project is under
construction near the Meghna Bridge, which is just downstream from the confluence point
of two rivers at the time of this feasibility study,

*  No suitable road exists (o lay the efftuent trunk main from the STP to the discharge point. @



s

Table 54.1  Situation of Recciving YWater Body by Alternatives

Alternative No. Alternative 1 AHernative2 Alternatived |
Name of Recciving . . .
Water Body Naral River Zerani Khal Burigz?—nga River
Type of Receiving . . .

Water Body River N l)r:{ffuagc Canal River
Administrative Agency MWR" Dcc MWR

Flow Route

Naral River

-> Balu River

—> Lakhya River

{—> Buriganga River)

Zerani Khal
—> Dhotai Khal
—> Buriganga River

—> Buriganga River

Balu River: Buriganga River: Buriganga River:
BOD - 26 mg/l BOD - 18 mgft BOD - 18 mg/l
SS -150mg/l S8 - 60 mgfl SS  -60mgfl
: COD - 100 mg/l COD - 54 mg/l COD - 54 mg/l
3
Water Quality Lakhya River:
BOD - 26 mg/l
88 - 170 mg/
COD - 33 mg/l
Water Use of Receiving
Water Body None None None
. Lakhya River: Buriganga River:
l\;\’ater tUse n Water Supply Source Water Supply Source None
ownsiream (Saidabad WTF} (Friendship Bridge W1P)
Note: 1) MWR: Ministry of Water Resources (Bangladesh Water Development Board)

2) DCC: Dhaka City Corporation
Source: JICA Study Team for the Sewerage System in North Dhaka

Table 54.2 Construction Cost of Additionat Facility for Sewage Efftuent by Alternatives

Alternative No. Allernative 1 Alternative 2 Alternative 3
Conveyance System By Gravity By Giavity By Pumping
Discharge Pump
Required Facility to Inverted Siphon to cross | Discharge Pipe

Discharge Treated None Naral River {Pressure Pipe)

EfMuent L=20m 1,100mm X 2 lines
L=10km

Construction Cost 0Tk 8,445,000 Tk 1,158,506,000Tk
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Sclection of Recciving Water Bady

The optimum recciving water body was selected based on the previously mentioned approach.

A comparative evaluation of the alternatives was made for the individual subjects as described

below.

()

2

Water use in receiving water body and its dowa stream
All of three alternalives do not pose any interference to water use, since the water at pro-

posed discharge points are not utilised for any specific purpose, such as irrigation.

However, there are planned water uses downstream of the receiving water bodies:
1) Inthe Lakhya River, the construction of a surface water intake facility is currently un-

derway for the Saidabad Water Treatment Plant with World Bank financial assistance.

2) Inthe Buriganga River, there is also a plan to locate a surface intake facility and water
treatment plant near the Fricadship Bridge. ‘This plan is however, subject to review
and re-evaluation in the course of comprehensive study for water supply and sewerage

services in Metropotitan Dhaka.

Judging from the above-mentioned sitvation, the Lakhya River has a potential concern in
its water use downstream and Alternative 1 therefore would have a large influence in terms
of water quality conservation. Alternative 1 would also have an indisputable conflict with
the DMDP in that disposal of the treated effluent would be a new pollution source up-
stream, while there will be a new water infake facility in downstrean wherein this water

body is designated as a River Pollution Control Area.

Water quality downstream

‘The North Dhaka East STP has a principal role as strategic urban infrastructere to decrease
pollution toads in the Balu River and the Lakhya River. However, the proposed STP may
become an new pollution source to the receiving water body, since the design efflucnt
quality for BOD and SS are set at 40 mg/l and 50 mg/l, respectively; the alternative receiv-
ing water bodies have water quality levels equivalent (o or better than the design effluent

quality.
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It is therefore deemed indispensable to avoid the discharge of treated effluent into water
bodics having imporiant water uses, In this respect, Alternative 1 has a potential influcnce
on the water qualbity downstream of the receiving water body and hence, should be avoided

in this Feasibility Study.

Required facility to discharge treated effluent

Alternative 3 is considered inappropriate in terms of the required facilily to discharge
treated clfluent based on the following reasons:
*  Alternative 3 requires the largest construction cost and implementation period among

three allernatives.

¥

Its long disposal pipe (about 1 km) requires a large-capacity discharge pump, with
high electricity costs, to dispose of the treated effluent regardless of the season.

* Q&M of discharge force main becomes difficult due to its long distance.

Prior to adopling Alternative 3, it is a prerequisite 1o establish an overall sewerage master
plan, including the South Dhaka Sewerage System. ‘Fhis should be done in reference to the
outcome of the North Dhaka Sewerage Master Plan, and to review the tole of the Pagla

STP and the possible intcgration or realignment of the sewerage service zones between
Notth Dhaka and South Dhaka.

The other alternatives were considered to have no noteworthy problems.

(4) Influence of cffluent disposal to high waler level in receiving water body in rainy season

1) Alternative 1
Alteraative 1 is not favourable since the discharged efftuent will remain under stagnant
condilions until the water level in the Naral River decreases. This owes to the inter-

linked flow of the Naral River, the Balu River and the Lakhya River, as they are tidal

[ivers,

However, after the construction of a slormwater pumping station at the confluence
point of the Naral River and the Balu River, in accordance with the “Greater Dhaka
Flood Control and Drainage (GDI'CD) Project”t, the above-mentioned hydraulic prob-
lem will be solved in the fuiure.

2) Alternative 2



The Gerani Khal and the Dholai Khal were designated as urban drainage channels in
the “Updating Study on Storm Water Drainage System Improvement Projcet in Dhaka
City” {implemcented by JICA in 1990). This study established the stormwater drainage
plans of the khals, which have a total drainage area of 2,562 ha. The stormwater

drainage plan of the study is shown in Figure 5.4.2,

In the said drainage plans, an implementation plan was established. The implenienta-
lion plan has a "I'irst Priority Arca" for zones B and C, which have a total drainage area
of 1,816 ha and includes the whote length of the Dhotai Khal (about 1,700 m) and the
Gerani Khal (about 2,900 m).

During the cousse of the Study for North Dhaka Area, the “Dholai Khal Rehabilitation
and Area Development Project” has been implemented for zone B (6.40 sq.km) of the
said First Priority Area with the financial assistance from the UNDP/UNCHS. The

project scope is described below,

- Construction of a new pumping stalion with a capacity of 80,000 cu.m/hour at the
confluence with the Buriganga River,

- Improvement of Dholai Khal by covered types (box culvert) from the Dayagonji
Railway Bridge up to the Sutrapur Iron Bridge (length: approx. 1.4 km),
Improvement of Dholai Khal by open lined seclion from the Sutrapur ron Bridge
up to the Buriganga River (length: approx. 0.3 km),

- Improvemeat of the Gerani and Debdulai Khals by an open-lined section from the
confluence with both khals up to their uppermost points (length: approx. 1.1 km
and 1.25 km respectively),

- Construction or expansion of three (3) retention basins with a combined capacity
of 220,000 cu.m

- Construction of a small pumping station at the largest retention basin (Narinda)

which would serve to empty the lower pari of the retention basin

The operation of lhe Dhotai Khal Storm Draieage Pump Station has commenced dur-
ing the rainy season (from May to November); this enables the discharge of stormwater
into the Buriganga River, despite ils having a higher water level than the Dholai Khal,
This pump station has a discharge capacity of 22.22 cu.m/sec.
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In contrast to the above-mentioned pump capacily, the design average daily flow of the
North Dhaka Fast STP is only 1.21 cu.m/sce (Master Plan) and is equivalent to abowt
5% of the said pump capacity. Taking into account the presence of the retention basin,
which has a total capacity of 220,000 cu.m, the disposal of treated efftuent will not

have any significant influence on the planned operation of the said pump station.

{t shall be noted that the disposal of effluent would commence vpon the completion of
the rehabilitation/improvement of the Gerani Khat and the Dholai Khal in their up-

stream reaches, since these channels are not yet implemented.

3) Alternative 3
Alternative 3 docs not pose any problem since the treated efflucat is to be discharged

info the Buriganga River via discharge pump.

Through the above-mentioned evalvation of each alternative, it is determined that Alernative 2
is the optimum plan for effluent disposal from the viewpoint of safeguarding the water use
downstream and the smooth discharge of treated efflucnt daring the raigy scasons” high water

levels in the receiving water bodies.

The usage of the Gerani Khal and the Dholai Khal for receiving water bodies requires, how-
ever, close co-ordination and co-operation between DWASA {sewerage system) and the DCC
(stormwater disposal) in its rcalisation, since these khals have to be rehabilitated/improved in

conneclion with the implementalion of the sewerage system.

if the rehabilitationfimprovement of the Gerani Khal and the Dholai Khal is not completed in
lime to commence the operation of the North Dhaka East STP, the treated effluent may be dis-
posed into the Naral River as {emporary measure. In this case, the negative influence on water
qualily is considered to be small, since during the inilial operation period of the STP receives a
limited amount of sewage inflow until the completion of the sewer network installation and the

seyvice conneclions.
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