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Fable 9.3.4.5  Design Calcalation for Sewage Treatment Plant by Capacity

o L o _ o I LIL)
Capacity 100,000m’tay | 50,000m'2day 20,060m May REMARKS
5 I I A I
Flow
Daily Average m/day 100,000 50,000 20,000
Daily Maximum m'/day 125,000 63,600 25,000
Hourly Maximum{Dry)  m’/day 163,000 §2,000 33,000

Hourly Maximum{Rain) miday

2yWater Quality

Influcnt
BODS mg/l 2060 200 200
8S mgl 200 200 200
Efiluent
BODS mg/l 40 40 40
sS mg/l 40 40 40
Removal Rate
nons % 80 80 80
88 % 80 30 80
I oad (Influcnt)
BODS Lead kg-BODS/day 25 13
85 Lead kg-SSMay 25 13

2.Outline of Major Facilitics

NGrit Chamber
Type Rectangular ditto ditto
Surface load m3/m2/day 1,500 1,800 1,800
Req'd Surface Arca m? 91 16 I8
Flow rate m's 0.30 0.30 0.30
Depth m 0.60 0.60 0.60
Req'd Lengih m 8.68 8.73 8.49
Width m 10.48 5.27 212
Dimension L= m 9.0 20 20
W= m 25 25 1.2
n= m 0.6 0.6 0.6
Number units 4 2 2
{check)
Surface load m¥/m2/day 1,811 1,822 1,716
Flow rate m/s .31 0.32 0.27
Retention Time s 286 284 32
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R S §
Capaciiy 106,000:°ay | 56,000m*0ay | 20,000m%day REMARKS
2)Primany Thickner o B T
Type
suiface Load m3/m2Aday 56 50 50
130D Removal % 40 40 40
55 Removal %% 60 60 60
Regq.d Surface Arva m?2 2,500 1,260 500
Scdimented Sludge
Yolume 750 318 150
Depth m 35 3.5 1.5
[}mension
Diameter m 00 300 18.0
Depth m 33 33 3.5
Numbcer URits { 2 2
{check)
Surface Area m? 2,826 1,413 509
Surface Load 41 45 49
Capacity m3 9,891 4,946 1,782
Retention Time hours 1.9 19 1
BOD-Effhuent mg/l 120 126 120
3Faceltative Pond
Type Fimbanket Reety]  ditto ditto
ctang. Pond
Influent BODS Load ke-BODS/day 12,000 6,000 2,400
BOD Arcal.oad kg-BODSha'day 250 250 230160.3*1.0953~F
where Temperature C ig I8 18] from 1995 data
Safly Rate 1.33 1.33 1,33 1/4stanby: 4/3=1.13
Req'd Surface Awa ha 48.00 23.00 9.60
Depth m LS5 1.5 1.5
Dimension
{(susface) = m 350 350 220
(bolom} = i RE)! 211
Wsurface)= m 180 180 120
(bottoiny = 171 171 ED]
D = m 1.5 1.3 1S
Nembers unit 8 4 4
{check)
Capacity m3 127,685 363,842 149,374
Suiface Arca ha 48.51 24.26 9296
Retention Days days 58 58 60
Arca Lood against
Influent BODS Load kg-BODSha'day 238 238 227
Volume of Sludge m3/Syears 75,000 37,800 15,000 |necd check
Dumping Sludge Volume  m3/Sycars 11,250 5,670 2,250 fat 15%moisture
Depih of Sedimented
Sludge m 0.15 0.16 0.15
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l Capadity 100,000y | 50,000m'Way { 20,000y REMARKS
L HDisinfection Pond N T o )
Type
Reteation time nin 15 15 15
Regd Volume m3 1,042 521 208
Dimension L= m 35 15 is
Wes m 20 10 4
DE m 2 2 2
Numbers units ] 1 1
{chock)
volume 1,400 700 280
Retention time 16 16 16
5)¥Sludpe Lagoon
Type Embanket Rect{  ditto ditto
ctang. Pond
Destgn 88 Arca Load kg/m2fyear 70 70 70
Intlucol 88 Volume ke/day 12,060 6,000 2,400 |from Primary thickner
Req'd Surface Area m2 62,571 31,286 12,514
Digestion Period monthsfyear G 6 6
Deying Period monthsfyecar 6 6 6
Depth D= m 1 l l
Aqud Area m?2 62,574 31,286 12514
Dimcosion
{.(surface)= m 180 {80 120
(botiom) = 174 174 114
Wisurface)= m 95 95 25
{bottom) = 89 89 89
I3 = il | | |
Numberes unit 8 4 4
(drying incliude) unit 4 2 2
(check)
Surface Arca m2 63,145 32,573 21,534
Capacily m3 65,145 32,573 21,534
Retention days days 109 109 179
3.Power Consumption
excluding:
-oflice
-tighting
4. Area Requirement
Grit Chamber m?2 90 15 19
Primary Thickning m2 2826 1413 509
Facultative Pond m2 485,100 242,600 29,600
Disinfoction pond m2 700 350 140
Sludge Lagoon m? 65,145 32,573 21,534
‘Total m? 553,861 276,981 121,802
Required Area ha 166 63 30
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_ Daily Average/IXaily

Maximuam/H
20,000/25,000/33,800m"/Day

ourly Maximum

Table 9.3.4.6 Equipment Cost & Power Consumption Estimation of STP {20,000m"/day)

Designation Specification Unit Costi No. Total
Mechanicat Equipment (YEN'000)
Gate Hand Opcrated Cast bron Type CI1300mm ¥3,696 | 14 YSE 744
Movable Weir Dircet-Coupled Type [ 11000mm Y3,199 4]  Y12,796
W1 2Zmx |
Sere 3 : o ¥ 2,000 3 Y6,000
croch Hand Raked Bar Screen OPEN2Omm X Y2,
Sludge Collector Circular Tank Sludge Scraper | @ 18mX04kW | Y26,962| 2| ¥53,924
Auxiliary Equipment of] . ] )
Studae Collector Circular Tank Sludge Scraper | ¢ 1BmX0.4kW | Y1849 21 ¥36,981
150mm X
Sludge Pump Nonclogging Sludge Pump ¢ ;mn. Y5,303 [3(1)]  Y15,909
1.0m™/min
Sludge Pump Motor Totally Encloscd Fan 11kW Y241 | 3(1) Y723
Disinfection Equipment Complete Set 20m’ V8,838 | 4} ¥35,352
. : . D 25mm AP ¢ ,
+hi Fe 9 ¥12,573
Chlorinc Feeding Pump Metering Pump 320 X 0.8V min X Y4,191 | 3(1) ,
Instalation Work Y113,00]
Etectrical Equipment (YEN'000)
PO\\'cr‘Dl‘st.nbuuon Complete Sct l ¥21,000
Facility
Opcrating Facility Complete Sct I|  ¥17,500
Monitoring &
Instrumentation facility Complete St : ¥4,500
Instalation Work Complete Set il Y¥30,100
Standby Generator Complete Set 1| Y14,739
Transportation Cost Complete Sct H o ¥55,274
Grand Total Y482,117
| Electrical Load (W) |
Sludge Colicctor Circular Tank Studge Scraper 0.4kW 2 0.8kW
Studge Pump Motor Totally Encloscd Fan KW 2 | 11.0kW
Chlorine Feeding Pump Metering Pump 0.4kW 2 0.3kW
Lighting Faciliics Complete Sct 9.0kW 1 9.0kW
Total 21.6kW
Annual Power Consumption 69,496kW "
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‘Fable 9.3.4.7 Equipment Cost & Power Consumption Estimation of STP (S0,00Dm“Iday)

Daily Avcragel D;E!y Maximm/Hourly Maximum
e 50,000/63,000/82,000m°/Day
Designation Specification Unit Costj No,| 'Fotal
- Mechanical Equipment (VEN'000)
Gate Hand Operated Cast lron Type [11500mm Y5089 | 4] Y71,246
Movable Weir Dircct-Coupled Type LI1500mm Y5,465 4] ¥21,860
] . W2.5mX
Screen Hand Raked Bar Sercen OPEN20mm X ¥3,000 3 Y9,000
Studge Collector Circular Tank Sludge Scraper & 30m A 1.3kW Y60,840 2§ YI21,680
Auxiliaty Equipment of} 0 1Pk Sludge Seraper | ¢30mX 1L5kw | v27,807] 2| ¥55.615
Sludge Collector
. & 200mmi X
Sludge Puimp Nonclogging Sladge Pump 3, . Y5303 | 3(1)} Y15,909
2.5m hinin
Studge Pump Motor Totally Enclosed Fan LTkW Y241 13(1) Y723
Disinfection Equipment Complcte Sct 20m’ Y8838 21 Y17.676
e i ¢ 25mmXP¢
Chiorine Feeding Pump Mectering Pump 45mm X 1 9Vmin X Y4,413 13(1)] ¥13,239
Instalation Work Y163,474
Electrical Equipment (YEN'000) q
Pox\'cr‘Dr:s{‘nbuuon Complete Set 1| vio00
Facility
Operaling Facility Complete Sct 1]  YI16,000
Momtorlmg & o Complete Scl 1 ¥8,600 |
Instrumgntation facility
Instalation Work Complete Sct Il ¥3L150
Standby Generator Complete Set I ¥23,746
Transportation Cost Complete Sct i ¥76,664
B |
Grand Total Y666,482
Electrical Load (kW)
Sludge Collector Circular Tank Sludge Scraper 1.5kW 2 3.0kW
Studge Pump Motor Totally Enclosed Fan 11kW 2 22.0kW |
Chlorine Feeding Pump Mectering Pump 0.4kW 2 0.3kW ||
Lighting Facilitics Complete Sct 9.0kW | 9.0kW “ . (
Total 34 8kW “
Annual Power Consumption 104,828kW ||
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Table 9.3.4.8 Equipiment Cast & Power Consumption Estimation of STP (lOO,ﬂI]Gm’/tlay)

e o

I)aii_?Averagc!Daily Maximuay/Ilowrly Maxinw m

160,000/125,000/163,000m"/Day

Designation Specification Unit Cost| No.] Total
Mcechanieat Equipment . (YEN'000)
Gate Hand Operated Cast leon Type L11500mm Y5,080 | 241 ¥I122,136
Movable Weir Direct-Coupled Type LI1S500mm ¥5,465 8|  Y¥43,720
W2 5mX
C : . ¥3,000 51 VYIS,
Screen Hand Raked Bar Screen OPEN20mm X ¥3.0 15,000
Sludge Collector Circular Tank Studge Scraper | ¢ 30m X 15kW ¥60,840 4F  ¥243,360
Auxiliary Equipment of | . I
i " ¥ ;- X . h ]
Studge Collector Circular Tank Sludge Scraper | ¢30m X 1.5kW ¥27,807 4] ¥111,230
200mm X
Shidge Pump Non-clogging Studge Pump | £ 2000 5,303 |say|  v26,515
2.5m"/min
Sludge Pump Motor Totally Encloscd Fan kW ¥241 i 5(N ¥1,205
Disinfection Equipment Complete Set 20m° ¥8,838 4] ¥35,352
. . . H25Smm X P
Chlorine Feeding Pump Metering Pump 60mm X 3. 7min X Y4,656 |3() ¥13,968
Installation Work Complete Set i ¥306,243
Electrical Equipment (YEN'000)
Power Dl:%t.nbuuon Complete Set 1 ¥21,300
Facility
Operating Facility Complete Sct 1l ¥16,000
Monitoring &

[nstrumentation facility Complete Set : ¥8,600
Instaltation Work Complete Sct i1 ¥32,130
Standby Generator Complete Set H ¥40,805

‘Fransportation Cost Complete Set I ¥135,758
Grand Total ¥1,173,321
Electrical Load (kW)
Sludge Collector Circular Tank S!udgé Scraper 1.5kw 4 6.0kW
Sludge Pump Motor Totally Enclosed §an 11kW 4 44.0kW
Chlorine Feeding Pump Metering Pump 0.4KW 2| oskw
i Lighting Facilitics Complete Set 9.0kW 1 9.0kW
Totat 59.8kW
Anrual Power Consumption 163,228kW
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Appendix 92.4.1  Calculation of Road Density of the Study Avea

| Ares Nedl | Nexz No3 | Average
Uttara 67.67 100 10433 81.33
Mirpur 83.67 89.67 100.00 9L
Guishan 98.33 §9.00 131.08 106.11
Total - - - 92 .85
AREA Ne.l No.2 No.3
_ -
¢ o , ' ﬁ —\‘
UTTARA N 5 bt A v
YN JENE " :] N
MIRPUR
st
GULSHAN T\
r’_ (‘; ‘\ I.V
N« TGN
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ENVIRONMENTAL ASPECTS






Appendix 14.3.1  Questionnaire Survey of Residents® Awarveness on Environmental

Sanitation

As a part of the Stage 1 ficld work, the questionnaire survey of residents” awarciess on

caviromuental sanitation was carried out covering 200 houscholds in the Study Arca.

Contained in this Appendix is a excerpt from the Questionnaure Survey Report.
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CHAPTER 2: THE PROPOSED PROJECT

DWASA-JICA is currently carrying out a Masterplan Study and Feasibility Study for
Sewerage and Sanitation in North Dhaka. 'The arca comprises Tongi, Uttara, Mirpur,
Mohammadpur, Banani, Badda, Gulshan and Baridhara. The study will include determination
of current houschold sanitation situation and practices and demand for improved facilitics.
The survey shall form part of the Feasibility Study Report as "Survey of Residents
Awareness of Environmental Sanitation”

1. OBIECTIVES AND SCOPE OF SURVEY

The consultant shall carry out a base-line socic-cconomic survey before the start of the
detailed Master Plan and Feasibility Study. The survey would scrve two purposes:

- provide socio-cconomic data of the houscholds on which the detailed design of the
Master Plan can be based; and

- provide a profilc of the present sanitation practices and willing to pay for improved
sanitation as a basis for the demand for improved facilities and future project

monitoring and evalvation.

The survey shatl comprise, but not necessary be limited to the collection of the following
data:

- Socio-cconomic Data
family size, literacy level, occupation;
income and expenditure paitern;
house type (construction, size, no of rooms, elc.);
number of occupaits
mode of occupants (owned, rented, etc.},
water consumption (source, daily consumption volume);
monthly cost for acquiring water needs;
type of toileis and waste water disposal facilities

- Data Related to Sanitation Practice, Awareness and Demand
common sanitation habits, customs, beliefs or practice in the households;
positive and negative household hygiene or practices;

awareness of the relation between sanitation practices and diseases;
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attitude and mvareness of the residents abowt environmental sanitation
problem;

perceived need for improving household sanitary practices;
Willingness and Affordability of Pay for Improved Sanitation.

The survey shall be conducted of about 200 houscholds apportioned according to population
sizc among the proposed arcas,

CHAPTER 3 : METHODOLOGY
I. SAMPLING AND SURVEY

The mecthodology to collect the data has been designed based on a combination of
participatory approaches together with standard houschold survey techniques.

‘The socio-economic and sanitation bascline data required for the project has been obtained
using this integrated approach. By adopting a participatory approach which treats the
community as an integrated whole, much information becomes available generated by
commuaity members on a voluntary basis. This improves the quality and nature of the data
obtained, since use will be made of local expertise and knowledge, resulting in greater
accuracy.

Thus, two main methods have been used (a) a rapid survey, otherwise known as a
Participatory Rapid Appraisal (PA), and (b) a household survey drawn from a representative
sample of houscholds. For the PA, thc method of data generation is through emphasis on
joint activities carried out between community members and the survey team, through
dialogue, group discussion and interaction with communitly members which atlows for
informal exchange and a consequent strengthening of rapport. This in turn enables
information which is supplemented by observation, provides opportunities for cross-checking
and reduces the chances of misinterpretation and misunderstanding,

The household survey is carried out in a representative sample of the houscholds using a
prepared questionnaire and checklist.

The PA survey is carried out first, in each of the eight selected areas, by facititator trained
in the methodology for the purpose. The household survey has been carried out subsequently
as a separate activily, by surveyors trained for the purpose. The household survey has been
carried out after the PA activities, as the rapport and familiarity generated in the PA improve
the quality of the information provided by local people.

1.1 Participatory Rapid Appraisal

To meet the requirements of obtaining as full a picture as possible of the socio-economic
condition in each specific participatory activities has been be undertaken.

The information has been largely coltected by means of group éc{ivitif:s, which are described
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below. Generally, when such activities are undertaken, a large number of people aticnd
initially. The composition may change over the period of two to three hours that is taken that
wonien arc cncouraged to speak out, and take part. A wide cross-section of community
members (aking part in the activitics will be ensured, as these will be held in central public
locations, thus giving a high profilc and casy access.

Community/Social Map

This is a map drawn by the community members, guided by the survey team. From this map,
much locally specific information is obtained, including: population of (argel area,
houschiolds, schools, location of houscholds, location and distance of existing water sources,
ete. In such a group activity, the time needed varies {rom 2-3 hours, as different community
members take part, correct cach other, and correlate the various contributions.

Wealth Ranking

Obtaining information on individual and family income has been done through the wealth
ranking activity. This is carried out with small groups of community members, and focuses
on identifying the criteria for wealth locally used, the range of resources within the
cominunity, and then comparing houscholds in terms of wealth/income. The community map
is used as a reference point, as households will be marked on it, and each group will then
"rank” each houschold on the map according to whethcer it is rick, middle or poor.

Household Interview

With reference to the map, a few houscholds, giving a representative cross-section of the
houscholds in the project areas, has been selected, which are then visited to discuss certain

aspects related to study. A semi-structured interview together with a checklist is used to
obtain such information.

Focus Group Discussions/Community Meelings

Focus Group Discussions {FGD) with groups is held on specific topics such as sanitation
practice and water use. These provide the opportunity to gain spontaneous teactions from
cominunity members, parlicularly on controversial topics.

Triangulation, Transept Validation

Conslant cross-referencing, which occurs as a result of using different participatory activities
to obfain data, is an essential element of PA. "Triangulation” refers to the practice of
obtaining information from several different sources as a means of cross-checking and
verifying accuracy. For example, data obtained on houschold income from the Wealth
Ranking activity is checked against information obtained during the household interview. The
strength of PA is capitalising on the ocal knowledge and experience of community members,
which provides the accurate and up-to date knowledge of the loca! situation,

A transept is an informal walk taken through the community. The path is determined from

the Social Map, and is designed to transept” the community to gain a cross-sectional, threc
dimensional view of the area. In this way, observation of what hygiene practices are actually
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being carricd out in and around homes has been combined spontancous and informal
discussions.

KAP Survey

A knowledge, atlitudes and practice (KAP) survey has been carried out to established
existing sanitation practice. A questionnaire format has been used in combination with
participatory techniques including semi-structured interviews and observation. An important
element of obtaining data on personal hygiene behavior has been done by indirect methods,
such as observation, focus group discussions, and "transepts”. These snethods assist in the
identification of culturat perceptions on the relationship between good sanitation practices and

personal hygiene, and in the assessment of the usc of specific practices in relation to personal
hygicne.

1.2 Heouschold Survey

225 houscholds have been surveyed in the whole of cight study arcas: Tongi, Utiara, Mirpur,
Mohammadpus, Banani, Badda, Gulshan and Baridhara by adopting random sampling
technigue.

It should have been ideal, if a list of households with respective income in the whole of the
project area would be available and then select samples proportionately for high, medium and
low income groups. Due to (ime and resource constraints, it was not possible to go by this

way. However, to make the sample representative, conducting survey is proposed in the
following manner.

Fach study area has been divided into three zones of high, medium and low income group
residences with the help of PA and community maps. Proportions of houscholds in these are
also determined by the same method. By adopting stratified random sampling technique,
sample size in cach zonc is determined. In each Zone, again PA and community map activity
has been done and the wealth ranking activity is applied to select the sample households.
Distribution of sample houscholds in eight zones is shown below:

Arca Types of Sample Households

Independent Apariment Slum otal
Tongi 3 16 7 31
Uttara 19 12 ¢ 31
Mirpur 11 19 5 35
Muhammadpur 13 22 7 42 ]
Banani 3 10 0 18
Badda 9 24 5 38
Gulshan 4 16 0 20
Baridhara 2 7 1 10
Total 74 126 |3 225
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Preparation of Survey Questionnaire, Pre-test Modification and Operation

A survey questionnaire is prepared in accordance with the objectives of the study. The
questionnaire contain very simple and direct open ended as well as pre-coded questions.
Before the questionnaire is finalized it is pre-tested inlerviewing several target groups for
judging the suitability of the prescribed questions. On the basis of the findings of the pre-test,
the questionnaire is modified. Pre-testing highlights:

* Relevancy of questions;
* clear understanding by the respondents without  interpretation or ¢xplanation;
* they are easily answerable;

Following the pre-testing aiteration, changes and modifications questionnaire has been
finalized. The questionnaire then has been reproduced in adequate number for the survey.

2 SURVEY OUTPUTS

The questionnaires thus prepared and data collecied provide interalia, the following
information:

existing coverage and level of Sanitation

level of services desired by the community
technology options preferred by the community
willingness (o pay for what they want
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Appendix 1441 Initial Environmental Examination

The Initial Environmental Examination (hereinafler referred to as “1EE”) was conducted by
subletting the ficld work fo the lecal consuitants under supervision of the Study Team during

the Stage 1 field work.

The reconnaissance survey was carried out not only covering the alternative sites of sewage

treatment plants, bui also contacting local residents and officials concerned.

‘The laws and regulations peraining to the environmental protection as well as the conduct of
the environmental examination were scrutinized as bottom line information of this particular

study.

Upon concluding the 1EE study, a proposed scope of the Environmental Impact Assessment
was also prepared in view of anticipated environmental impacts which may be brought out

through the implementation of the proposed scwerage project.

Excerpts of the principal IEE study report is hereby attached.
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CHAPTER 3 : POTENTIAL SYGNIFICANT IMPACTS

3.1, IEE Methodology

While conducting the initial examination the consullant has followed guidclines as

prescribed in the Environmental Protection Act (EPA) of 1995 which became effective
from June 1, 1995,

Tn conformity to the very basic definition that IEE is a preliminary environmental impact
assessment of a project in a cursory review process and serves to indicate those aspects
which deserve further in-depth study, the current study has been carried out to ©

- identify the projects key impacts on the environment;
- cvaluate their importance and recommend mitigation measures;

- list issues which are still unresolved and warrant further environmental examination
i.c. EIA.

In accomplishing the above tasks baseline informations were collected through reviewing
all available materials on the project and environmental setting and by performing ficld
reconnaissance of the project arca. Informal interviews were held with local residents

near the proposed treatment plant sites and also the concemed local authorities to know
the local situations.

After through review of the baseline informations the boundaries of required
environmental examination were decided covering all phases of the project that is siting,

construction, operation and closure. Government officials and other concerned parties
were included in the scoping.

Of the several methodologics developed for assessing the impacts checklist method was
adopted considering the current status of development in Bangladesh and the information
available. The whole range of potential impacts on various environmental components
due to various project activities were identified qualitatively and quantitatively where
possible. These provide a frame work in identifying quickly the impacting activities and
the environmental components to be impacted upon. Also the impacts without the project
i.e. DO-NOTHING scenario were compared with the impacts of the project.

After the identification of significant impacts and issues arising out of them, mitigation
measures of project modifications/alternatives have been proposed to address the
environmental impact issues. An Environmental Management plan has also been
formulated for mitigation, protection and enhancement of cnvironmental quality.

Finally with a view to resolving the unresolved critical issues in the next stage a Terms of

Reference (TOR) for detailed Environmental Impact Assessment (BIA) has been
proposed.

‘An activly Schedule has been put up in Fig. 4
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3.2, Check List and Magnitade of Tmpact

It may be scen in Table 3.1 that majority of the issues (more than 56%) falls within
the group C and subject to further verification and this requires that such issues have
to be taken care of during Feasibility Study/EIA. The major issues that have been
identified are land (swamp/flood plain), traffic hazard and partially regional drainage
problems. The arc slight impacts anticipated in issucs like movement of cattlcs,
people, naise hazard, right of way for sewer nel work re-sctilement issues, down
stream surface water quality, odour problem, air pollution and Nood plain fisherics.
There are no historic/culturalmonuments or endangered species of flora, fauna,
aquatic life that may be affected by the interventions.

3.3. Sctrecning

According to the Department of Environment screening is the first and the simplest
tier of project evaluation from the environmental angle. Screcning helps to identify
the type of projects which are not likely to cause enviromnental problems.

The screening exercise is carried out based on scveral criteria such as type of project,
it’s size and location. The exercise itself can also be if analytical type or normative
type. In Bangladesh normative type screening has been preferred according to which
industries have been divided in 3 categories viz - Green

- Orange

- Red

The list of industries or projects falling into these three categories are shown in
Awmnex-3 including the application of the different categories.

34 Preliminary identiflication of Main Environmental Impacts

The major environmental issues both positive and negative of the study area were
identified during the reconnaissance slage of the study and listed in Table 3.2. The
process adopled i the table as shown allow the principal negative impacts to be
identified and their differing and spatial variation to be studied. Pprovided it is
considered sound overalt, the recommendations are to be made as to how the negative
impacts could be avoided or integrated for with in the frame work of an integrated
environmental inanagement plan. The ultimate goal is the expansion of sustainable
basic sanilation services with respect to pollution abatement, to protect ground and
surface water resources from pollution and to environmental conditions and to

chminate health hazards and the risk of human contacts with excreta and waste water
10 sensitive arcas.

3.5 Proposed Treatment Plant Locations

The probable sites as indicated by NJS Ltd (expatriate consultants) has becn shown as

site 1, 2, 3 and A, B, C for the treatment plants and pump stations respectively in
Kig.2
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Table 3.2, Preliminary Identification of Main Environmental Impacts

North Dhaka Sewerage Project,

ENVIRONMENTAL IMPACTS PRODUCED BY THE INTERVENTION

A, Positive Impacts

problems

1. Environmental ) through improved pollution a‘oagmeni ]
(i) Protcction of surface and ground waler from
pollution :
B Communily l;g:-)l-tﬂw B (i) Bisk ot: I}uman contacts with exercta and waste water
in sensitive areas.
(i1} Increase community efficiency (cconomic) through
beiter sanitary condition
(iii) | Less expenses on medjcal budget
Y Expansion of Service arca (i) Take care of community spent water
4. Employment (i) During construction
(i) During O&M
B. Negative Impacts.
1. Fcological Losscs (1) Acquisition of land (flood plain, swamp area, high
land )
2. Land Acquisition (i} Resistance from community -
(i1) Resettlement problems
(iii) | Dissatisfied neighborhood population
3. Traffic hazard {1) Losses in community economy and social values
4. Regional drainage (i) losses in community econotny and social valucs

5. Construction hazard

6. Health hazard

C. Environmental Risk

1. ¥rosion

Erosion of developed land (swam, fleod plain) due
to wild rainfall. '

2. VYulnerable to high flood

Failure (breach) of protection embankments or when
they are over topped (X year flood)

3. Geological fault

Vulnerable (o sudden seitlements in case of earth
quakes and tremors.
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Site-1

Site 1 is an excellent tocations (approximately 4 km west of Tongi Bridge) for a
trcatment plant which can take care of Tongi, Uttara Mirpur and a part of Cantonment
as well. Prior to constiuction of Bmbankment under FAP 8B it was a flood plain arca
located at Dhaur, PS Uttara. It is a private land and at present single crop (Boro
scason) is produced. The cffluent discharge will take place in the Turag river. Human
habitation is on the south and partiality on the south-east and south west. The rest of
the side is open to Embankment /river. The proposed site will not cause any major
reseltlement problem. The approach road access shouble be along the embankment
which is at present past of recently opened Tongi-Sarurlia-Savar high way. There
would be no navigation, drainage or flood plain fishery problems.

Site-2

This is an alternative site if it is decided to have a separate (reatment plant for Tongi
and further north upwards (in future). The site is a flood plain arca and during
monsoon period the tand is under approximately 2 meter deep water. The land is
paitially owncd by Tongi Pouroshava and the rest is privale and located
approximately 4 km cast of Tongi bridge. On the south the land the Tongi river flows
down stream towards Balu river. On the north, north west and east there arc human
habitation and as such the issue of rescltlement will arise though not a large scale
rchabilitation. The land is under single cropped boro cultivation and will not create
any ncgative mmpact in respect of drainage, flood plain fishery and navigation. It is
connected by asphalt/herring-bone bond Pouroshava road.

Site-3

This site is intended for the southern area (Baridhara Badda, Gulshan, Banani,
Cantonment, ct¢) and East of Progoti Sharani of the proposed NDSP. During the
monsoon period the land is approximately under three meter deep water and located
approximately 6 km east of Rampura bridge along Begunbari khal and situated on the
left bank. During the winter season the area is a dry land and under Boro cultivation.
Large scale rescttlement issue may arise for construction of access road, trunk sewer
and for the trecatment plant, because there are human habitation on the north, north
east and north west side. There will no negative impact in respect of navigation but
may have some small negative impacts on flood plan fishery and regtonal drainage.

Sites A, B, C, etc.
These are intended for the lift pump stations and the problem of resettlement issues
can be avoided by careful location of the sites. In case of privale land it will be

necessary for acquisifion otherwise by re-location in khas land this problem can be
avoided,

3.6 Residual Impacts

The most significant residual impact appears to be discharge of hazardous materials
into the sewerage system when basically the system shall be designed for domestic
sewage only. It is envisaged that alt other negative impacts which can be mitigated to
a large extent bul regarding hazardous waste and other than domestic scwage, it is not
only DWASA who can aloniec manage the problem. In such cases DWASA will need
the assistance of other organisations like DCC, Tongi Pourashava. and DoE.
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CHAPTER 4: EXISTING ENVIRONMENTAL LAWS AND REGULATIONS AND
ENVIRONMENTAL QUALITY STANDARDS IN BANGLADESH

Like all other nations of the world, Bangladesh also acted to the global call for the
protcction and conservation of natural environment and ccology. A rescarch in the
regulatory regime shows that there are about 185 laws which have bearing en
environment, directly or indirectly and casuaily. These laws provide for mcasures
rclevant to cnvironmienl conscrvation, offer protection against various environmental
offenses and by prescribing or prohibiting certain activitics, lay down rights and dutics. A
great bulk of these environmental legistation were cxistent in the country right from the
19th century although they remained either unenforced to a large extent due to several
factors or vaguely known to the responsible public agencics. The traditional practices
prevailing in the legal regime were not much conductive to reading the law with new
ideas like environmental protection or conservation of resources. More over lack of
consciousness amongst the implementors or the cxeculing agencies and the general public
as to the very existence and scope of these laws rendered them ineffective functionally.
There are various secioral environmental legistations existing in Bangladesh. The laws
most relevant to DWASA are summariscd in Table 4.1, Environmental legislation in
Bangladesh covers laws on the (I} Protection of environmental health (b) controi of
cnvironment poliution, and (i) conservation of natural and cultural resources. The above

categorisation is being made on the basis of broad objectives of the environmental laws
existing in Bangladesh.

The Environmental Pollution control ordinance of 1977 replaced the earlier water
pollution control ordinance of 1970. A wide range of subject related to the environment
were contained in this law including air, water, soil, food and shelter for all forms of life.
Under this law the Fnvironmental Pollution Control (EPC) Board is to frame the policies
for controlling, preventing and abating environmental pollution and to recommend the
required implementation procedure through the jurisdiction of the Director.

Till 1995 the existing laws were mutually exclusive. Many of the laws falling in one
category were bound (o be related to objectives falling in the other categories. This is only
natural because of the fact that cavironment protection is a mulii-sectoral phenomenon
and not limited to any particular discipline of human activily or any particular aspect of
nature, Through the Gazelle nofification of 16-2-1995 "Bangladesh Environment
Preservation ordinance” has been treated as The Environmental Protection Act - 1995
{(Act No. 1 of 1995). Through this Act the Departinent of Environment (DoE} has got the
legal authority to perform as per rule against any person or group if he/they do something
which will create environmental hazard by any mecans or activities. Thus, the 1977
ordinance has been replaced by the Environmental Protection Act of 1995, effective from
June 1, 1995. A copy of Environmental Protection Act, 1995 is enclosed in Annex -4

In annex -3 a list containing categories of industries for environmental clearance has been
enclosed in which it may be scen that sewage treatment plant has been placed in the red
category (SI-41) indicating that EIA is mandatory for obtaining clearance from the

Department of Environment. shall be necessary after obtaining site clearance at the LE.E.
stage from the Department of Environment.
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CHIAPTER 5 : ToR VOR DETAILED ETA

It hias been resolved from the discussions in the previous chapter that some issue have been
fully resolved duc to adequacy of the proposed miligative measures; some impacts have
not been adequately assessed due to lack of data and some issues nced more discussion (o
check the adequacy of mitigative mcasures. The identified significant impacts for which
the adequacy of mitigative measuers could bot be agreed to on the basis of the TEE study
have to be delt in BIA. In order to address the residual impacts a terms of refernce {TOR)
for full scale EIA has been prepared and fumished in Annex-5

CIHHAPTER 6 SUMMARY, CONCLUSION AND RECOMMENDATIONS

6.1, Summary

The inittal environmental examination (1EE) of the North Dhaka Sewerage Project has
been conducted primarily based on ficld information gathered through extensive field
visits particularty the proposed trcatment plant locations and their neighborhood,
discussions with the oflicials of the concemed agencies like the Dhaka WASA, DCC,
Tongi Paurashava, Doll and RAJUK as well as with the potential beneficiaries of the
project. While the proposed project would bring cnormous benclits to the local
communily in terms of improved health, better environment, less chance of ground and
surface water poltution and ultimately enhanced productivity. There.are however, arcas of
major concem which the project could bring to the communily unless properly
investigated through further studics including objective analysis during the planning and
design stages of the project. The present IEE ideatifics these impacts which needs a full
scale environmental assessment before the project could be properly designed and
implemented. These impacts have been identified in three different stages, e.g.

- site selection for trcatiment plants, pumping stations and sewer routes;

- construction of treatment plants, pumping station and the sewer network; and

- operation & maintenance of the entire sewerage project.

The impacts have been classified as A, B, C, & 1 representing significant impact, slight
impact, unknown but requires lurther verification and almost no impacts respectively.
The impacts under 'C’ and 'A’ categories arc subject to further investigations. These arc
included in the checklist in Table 3.1 and arc discussed in chapter 3. The summary of
main adverse impacts along with their suggested remedial measures is presented in Table
6.1. The terms of refercnce (ToR) for the full scale EIA has been prepared based on the
findings of the 1EE and is included in Annex- 5 of this report.

6.2. Concluding remark and Recommendation

The present 1EE leads to the firm conclusion that the NDSP will bring about significant
improvment in the overall envrionment of the project area but needs a comprehensive
environmental study (EIA) on some major potential impacts so that appropriate measures
can be taken during planning, design and implemcentation phases in order to avoid costly
repairs fater. Some important issues to be assessed are -

- ccological losses particularly with respect to wet land ccology;
- loss of agricultural lands;

- rescttlement issues;

- downsiream water quality;

- occupational health & safety;

- traffic hazard particularly during construction; and
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- adequatc O&M facilitics.

Some major activilics of the RIA would include ficld measunments of water quiatiy
paramceters, quantification of some specific paramcters ¢.g. fisheries, agrivltural products,
ete., actual sanitary situation of the project area, community health condition, and traftic
volume on existing road systems under ‘no’ project condition; and prediction of impacts
on water qualily using water qualily models, fish loss, tosscs in agricultural productivity,
improvement in community health ete. under ‘with’ projcct condition. Such quantitative
analyses of the existing environmental conditions and prediction of the potential losses or
gains from the proposed project would lead to a more objective asscssment and
evaluation of impacts of the proposed project on the environment,

Table 6.1. Summary of Main negative Impact and related Mitigation/Monitoring

Sl Activity Possible Empact Mitigation/Monitoring
No. :
1 Land acquisition (flood - Ecological loss - Careful re-location [alterate
plain, swanp land, high - Loss of agricultura site (s)]
land) tands - Provide adequate
- Loss of flood plain campensation
fisheries

- Resettlement issucs

2 Construction of - Community - Provide adequate
displacement compensation
+ Treatment palnt - Construction hazard - Careful re-location of site
¢ Pump station - Regional drainage - Employment of displaced
problem persons in Prj. works
* Scewer mains - Navigation - Proper planning &
management
- Traffic hazard - Navigation facility to local/
- health hazard regional arcas.

- Adequate protection &
public relations.

3 Operation & - In-adequacy in Q&M - Check adequacy of design.
mainlenance
- Down  stream  waler - Develop proper O&M
quality problem guidelines including
monitoring
- Health hazards - Application of preventive &

remedial measures.
- Moniter health problem
- Proper monitering and
develop public retation
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PART 2
FEASIBILITY STUDY



A.3
WATER QUALITY EXAMINATION



Appendix 3.2.1  Method and Results of Sewage Quantity/Quality Survey (Dry Season)

Table 3.2,1.1 Methods for Testing Paramneter

Parameter Methods

Flow Rate Volume/ Time period

Atm Temperature,
Water Femperature

Thermomcter/Digital Thermometer

DO, BOD Winklers Method

CcoD B 1 K2Cr207 digestion and titration Mcthod

pH pH-Meter A

SS Weighing and Drving Method

T-I\i‘ Kjeldahl Mcthod

T-p Pechloric acid digestion and SnCL2 )
Spectrophotometric Mcthod

Totatl coliform count Millipore membrane filter MacConkey Agar

Cu, Cd, Zn, Pb, Cr Atomic absorption Spectrophotometric Method

Hg, Ni Atomic absorption Spectrophotometric Method

As Spectrophotometric SDDC Method
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Fable 3.2.1.2 Resulis of Domestic Sewage Quality/Quantity Survey
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Table 3.2.1.3 Results of Industrial Wastewater Quantity Survey
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Table 3.2.1.4 Results of Existing STP Sewage Quality/Quantity Survey
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Table 3.2.1.5 Results of Public Water Bedy Quality Survey (Buriganga River Water)
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Fable 3.2.1.6 Results of Studge Analysis Survey
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Table 3.2.1,7 Per Capita Pollution Load by Quantity and Quality Survey(Dry Scason)

FlowRate] = Water Quamty | load
Item BOD 58 ROD S8 Remark
I/min g/l mg/l g/min g/min
R A2 d2f 148 181 62
Detached  |measure]  12:00 86 2 65 0.2 36
Housc time 16:00 821 2] 150 10| 123
20.00 62 12 1541 07 95
2000 0| sof sl 12| 1o
4:00 38 28 170 1.1 6.5 !
Atitmcticmean| S8 20| 13| - | - |Dminage
Towal(perday) | 84000} -} - 1400 | 13,000 | Poputatios
Weightedmean |~ -~ 17 L I - || 180 person
per capila 167 - - 7.8 2
I T 12 H 0.0 0.0
Apariment [measuse] 6000 42 62 el 26| 22
House time 10:00 61 161 mHog w0l 674
[o0f s | 4w 06 23
iBool 45| n| e es| 19
22:00 22 130 42 2.9 0.9
Arithmetic mean 8] 40 55 - - [ Drainage
Total (per day) 54,800 - - 1,800 34008 Populatio
Weighted mean - 33 62 - - 220 pers.
per capita 249 - - 8.2 15
1:00 23 4 Eol I 13
Slum Housdmeasure 8.00 B3] 12 62 0.9 45
time | 12:00 LN ¥ LAl 051 3.6
16:00 62 6 60 0.4 37
20000 36 70 70 398 39
24:00 12 70 62 0.3 0.7
Arithinglic mean 50 29 64 - -l Drainage
Total {perday) | 72,200) - - L700 | 4,700 Populatio
Weightedmean | - | 24 65 - - 2% pcrsl
per capila 0] - - 59 16
| Total (per day) 211,000 - - 4,900 21,100 || Drainage
Total Weighted mean - 23 ) - - Populatios
per capita 306 - - 7.1 31 690 pers.

37



21U/ S11T = UIW/T

Table 3.2.2.1 Results of Domestic Sewage Quality/Quantity Survey
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Appendix 3.2.2  Method and Results of Sewage Quantity/Quality Survey (Rainy Scason}
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Sewage Quatity/Quatily Survey

Fable 3.2.2.2 Resulis of Existing STP
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Table 3.2.2.3 Rcsﬁhs of Public Water Body Quality Survey
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Table 3.2.2.4 Results of Lake Water Quality Swivey
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Table 3.2.2.5 Per Capita Pollution Load by Quantity and Quatity Suyvey (Rainy Scason)

FlowRate| — WaterQuarity |~ load ]
{0 | ROD S8 Remark
Vmin g/min gfnin
T s00] 18] 62
Detached  jmeasure| 12000 86 023 56
House time | 1600 82 1] 123
0000 62 o2l 9s
BEXEC IR 2 e
4:00 38 1.1 6.5
Arithineticmean | 38 = |- |[[Prainage
Total (perday) | 84,000 1400 [ 13,000 | Poputatior]
Weighted mean o - _=_{| 180 person
per capita 467 - - 7.8 72
200l 1 R 4] oo 0o
Apartoicot fmeasuec|  6:60] 221 62| 5] 261 22
House time 10.00 6] 16 oy 19} 6.7
400p 58 | 4| es| 23
ool ws| | sf es| 19
22:00 22 130 42 2.9 0.9
Arithmetic mean 33 40 55 - |- lIDrainage
Total (perday) | 34800} - - | 1800 3,400 | Populatior|
Weighted mean - 33 62 - - 220 pers.
per capita 249 - - 8.2 15
____51){_} _ 23 4 55 \AX IR 13
Stum Housdmcasure| 800 73] 12| 621 09 45
time 12:00f 75 12 74 09| 56
1e00| e e e Teay 37
20.00 56 0 10 19| 39
24:.00 12 10 62 08 0.7
Arithmeticmean | 30§ 2% 64} -] - |JDrainage
Total (per day) | 72,200 - 1,700 | 47008 Populatio
Weighted mean - 24 65 - - 290 pers.
per capita 249 - . 5.9 16
Total (perday) | 211000 -} - | 4900] 21,100 § Drainage
Total Weighted mean - 23 160 - - Populatios
pet capita 306 - o 7.1 31 690 pers.
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Figure 5.5.1.1 Trunk Main Profile of Bxisting Sewer
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