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CHIAPTER 10 IINANCIAL ANALYSIS

10.1
10.1.1

10.1.2

Past and Current Financial Conditions

Past Financial Conditions

DWASA is a public service organization, with its primary purpose of providing water and
sewerage to its customers; in as such, it should not be primarily focused earning profits.
PDWASA’s past operations have been characlerized by a lack of commercial orientation, gov-

crnmental interference and organizational inefficiency.

‘The accounting system within DWASA, plagucd by out-dated manual accounting and record
keeping practices, also contributed to the woes of the agency as it could not produce reliable
data or give an accurate picture of the fiscal operation of the agency. Only records audited by

outside sources could be relied upon to provide generally reliable data.

Over the years, DWASA’s fiscal situation, while never strong, has become increasingly tenu-
ous, prompiing the World Bank, hereinafter referred to as “the WB”, to propose a wide-
ranging series of projects aimed at improving the organizational, insfilulional and fiscal ca-
pabilities of DWASA.

Current Conditions

The current financial conditions of DWASA arc a picture of gradual improvement over the
last year and the collection rate, melering rate, computerization of accounts and other items
have been increasing the revenues of DWASA. However, there are some problems, a number

of which are oullined below.

(1) Existing problems
Ine{licient Operations
DWASA has a staff of some 3,264 employees (Scptember 1997) which amounts to nearly
20 employees per 1,000 connections (down from 24 in December 1996). In compacison,
the Delhi (lndié) water supply authority has 8.9 employees per 1,000 connections, and
the Karachi {Pakistan) water authority has 11.7,
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It should, however, be pointed out thal in countrics like Bangladesh, {abor tends to be
substituted for capital due to its low cost and relative cfficiency. Also, a large number of
people live in apattment complexes that are treated as one connection, thereby affecting

the personnel to service ratic connection,

Morcover, the high tariffs charged consumers bears little relation to the leve! of service
provided to DWASA’s customers and the public’s image of DWASA is a negative one.
‘The latest tariff for a residential user is Tk 16.55 per 1,000 gallons (Imperiat) (equivalent
to US$0.37 per 1,000 gallons or USS .10 per cum at a rate of USS1 = 44 Taka).

Morcover, DWASA only provides water supply service to 50% of the population and
water-borne sewage to 15% of the population. In addition, there are problems within the

service arca with repards 1o water pressure, water supply and costomer service.

Unaccounted-LFor-Water (UFW)

The cstimate for the amount of UFW is officially 47% but this figurc is actually much
higher. The DWASA MIR of November 1997 shows a water production/water connec-
tion ratio of nearly 5 cu.m/day/connection. This is an extremely high amount per con-
neclion and it strongly suggests large numbers of iflegal conncctions existing. Further,
the MIR repoits (page 4) comment “Total no. of connections will not tally with the no. of
accounts due to regularization of illegal connections and also connection given but ac-

count not yet opened,” As such, DWASA is losing large amounts of potential income.

On a positive note, DWASA has embarked on a program for leak deteciion and a crash
meter installation program in an effort to bring down its UFW. As part of the perfor-
mance agreement between DWASA and the Government of Bangladesh, the target level

for UFW is to be a maximum of 39% by December 1998.

Low Collection Ratios

The collection efficicncy of DWASA is unsatisfactory. The current ratio (according to
the monthly MIR reporis, averages 42.6% {page 8 of the MIR), Thié is grave situation
teflects the fact that many connections are billed on the basis of property values rather
than actual vsage and the fact that water/sewage fec collectors 1) are known to engage in
ilticit billing/collection activities to supplement their own incomes, 2) have no estab-

lished route maps or collection proceduges and 3} make their own billings.
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However, according to DWASA, the collection rate has been improving and is optimistic
i regarding the current collection rates.  YWASA is also plaaning lo take steps towards

improving his situation through increasing computerization and, possibly, privitization.

Another related issue is the fact that a significant portion of the uncollected water bills
{nearly 7 months on average) is from government agencies. DWASA has been taking
steps to reduce the onistanding bills owed by government agencies and has made some

progress in this area.

Accounting System

DWASA uscs a double-entry accrual based commercial accounting system. This system
is still primarily a manual operation and financial statements are prepaced only yearly.
The vatue of these yearly statements for management information/accounting is minimal
as they contain inaccuracies. Only the statements audited by outside sources are consid-
ercd useful but even these audits fail to comply with internationally accepted accounting

standards.

(2) Improvement programs

DWASA is now in the process of attempting to bring about changes with the assistance
of the World Bank, including privitization measures, water meter installation, improved
accounting and management schemes, oic. but up to this point, the financial conditions of

DWASA have been less than satisfactory overall,

These projects include the following:

*  Crash Metering Program
This program is intended to significantly increase the number of metered connections,
thereby allowing DWASA to improve its billing efficiency and to better track its

water production/distsibution,

+ Ddhaka Water Resources Management Study
Currently, 95% of DWASA’s walter supply is provided by deep lubewells, which are
costly to operate and mainlain and endanger l'.he groundwater cesource due to over-
drawing. 'This program is intended to help DWASA assess the alternative sources
) available and to develop a surface water source to help augment the groundwater

SQUICES,
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1cak Detection and Loss Reduction Program

‘The goals of this program are to prepare and implement a comprehensive reform of
the DWASA Leak Detection Division, improve worker training, update by-laws, re-
duce UFW hy 12% and prepare a sustainable long-term operation and maintenance
program for DNWWASA. Also, the program will assist DWASA to rchabilitate the wa-
ter distribution system to handle the increased pressures expected when the Saidabad

WTP becomes operational in 1998,

Management and Operational Support Program (T'winning)
In a partnership between Thames Water International Consultancy L.td. and Sir Wil-
liam Halcrow & Partners of the UK and DWASA, the key objectives of this project

are the provision of:

1. sustained technicat and managerial support aimed at building up DWASA'’s ca-
pability to the point where, within four years, it can operale independently and
clficiently all aspects of its operations

2. assistance in the development and implementation of organizational structures,

systems, proccdures and practices required by a commercial water ulility

w

back-up support in carrying out day-to-day operations

The results of its review of DWASA’s organization and operations. In terms of
financial maltters, the report cites the lack of an effeclive management informa-
tion system, poor meter reading performance, and a will to improve within the
Finrance Department of DWASA. The Twinning Project has recommended that a

water billing software system developed by the Custima corporation be adopted.

Performance Agreement between DWASA and the Governmenl of Bangladesh

"This is a covenant that ¢stablishes a2 number of numerical targets within a set time pe-
riod. In the financial sector, DWASA has pledged to sltenglhen its financial per-
formance, accounting systems, audits and control and to improve its management and
operalional efficiency. As part of this program, a new accounting manual has been
ordered developed, and the computerization of accounting and inventory processes is

underway.

DWASA has also agreed to revise ils tariff structure, the first stage of which was

completed in Junc 1997 (as can be seen in Section 10.3 Current Tariff Structure).
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‘The tariff structure will be adjusted periodically to enable DWASA to meet its finan-

cial obligations, including debt service. The performance agreement seis oul, among

others, the following financial and operational benchmarks to be achieved by no later
than December 1998:

Operational Targels & Indicatlors

1.

2
3
4.
s

achicvement of a meter coverage of about 95%

reduction of UFW to at most 39%

increase the number of connections to at least 187,000

enhance the staff productivity level to about 17 staff per 1,000 connections

imprave the average well productivity to about 4.0 million liters per day

e S

=NoS s

a working ratio and operating ratio of 0.6 and 0.8 respectively
a receivables to monthly billing ratio of about 3 months

a contribution to investment of about 27%

a revenue collection efficiency of above 100%

debt service coverage of about 0.3

a debt to equity ratio of about 32%

a current ratio of no more than 6.6

Each of these programs, if implemented successfully, will have a marked and posilive

impact on the future of DWASA’s ability to sustain itself financially over the long-term.

10.2  Balance Sheet and Assets

The balance sheet and assets of DWASA were prepared using information from the Audit

Report and Statement of Accounts from the years 1992 to 1996. These documents were pre-

pared by an outside accounting firm in accordance with government regulations.

The DWASA assels and income statement in Tables 10.2.1 and 10.2.2 for the years 1992 (o

1996 reflect a number of interesting factors, which are listed below.

*  DWASA incurred an overall earnings loss for the 1992-1996 period of Tk -43,310,000
(US$ 9,843,318 at $1 = Tk 44).
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income increased significantly between 1992 and 1995 but so did expenses and interest
payments. ‘This was because DWASA started to make loan paymients on existing loans
as can be seen by the fact that long-term liabilities did nol increase significantly, The

impact of this is clearly shown in 1996, where the income dropped and the overall profit
of DWASA fell scriously into the red.

Also of nate, was that DWASA was able lo accumulate large cash batances because:

+

DWASA did not pay its debt servicing and thereby surplus due to improper records at the
Ministry of Finance, hereinafter referred to as “the MOY”. For example, in FY *92, only

Tk 15 million was paid when Tk 35 million should have been paid.

Funding for various projects was dispersed without consideration for the actual work

schicdule, allowing DWASA to carry forward large cash balances.

Table 10.2.1 DWASA Assels (Tk '600)
[ASSETS 1992 1993 1994 1995 1996 |}
Fixed Assets 3,605,428 | 3,871,815 | 4,531,619 | 4,534,524 4,653,054
Depreciation 1,159,665 1,243,169 | 1,356,980 | 1,473,129 1,591,339
MNet Fived Assels 2,445,763 | 2,628,646 | 3,174,639 | 3,061,355 3,061,715
Intangible Asscts 2,384,916 | 3,024,518 | 3,058,498 | 3,064,024 3,082,158
Works In Progress 64,133 434,479 786,674 1,184,663 2,218,180
Deferred Expenses 283,313 304,271 292,172 280,350 427,809
Investments - - - - -
[TOTAL LONG-TERM ASSETS 5,178,625 | 6,391,214 1 7,311,983 | 7,590,462 8,789,862
CURRENT ASSUETS

Accounts Receivable 278,414 379,643 582,463 678,968 824,392
Stores and Inventorics 424,604 225,043 246,436 301,253 218,081
Advances for Materials 136,570 152,501 150,216 179,877 26,035
Other Current Assets 30,787 46,893 62,443 78,293 89,241
Cash Balance 974,968 932,165 743,787 776,300 785,202
Total Current Assets 1,845,343 | 1,736,245 | 1,785,343 | 2,014,691 1,942,951
MOTAL ASSETS 7023968 | 8,128,159 9,097,326 | 9,605,153 10,732 813
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Tablel0.2.2 Income Statement {1k '000)
[ 1992 1993 1534 l "TT19958 [ 1996
WATER T
Aclual Production (ML) 219,363 245,985 260,174 215,326 292,620
Wator Bitled (ML) 96,624 115,110 133,892 152,563 161,106
Systern Loss (ML) 122,739 130,875 126,282 122,763 131,814
UFW 56.0% 53.2% 48.5% 44.6% 45.0%
REVENUE (x 1,000)
Water Revenue 310,343 395,320 528,872 558,403 537,050 §f
Sewcrage Revenue 153,061 222256 263,557 252,060 251,942
Waler Connection 7,621 12,700 9,576 9,304 8,365
Sewer Connection 612 723 549 787 808
Street Hydrant - - - 2,968 23,813
Direct Water Salks 641 1,156 1,423 1,273 1,064
[Meter Sales 6,752 16,102 33816 14,527 12,652
TOTAL OPERATING REVERUE 479,030 648,267 §07,793 839,322 835,694
DIRECT EXPENSES (x 1,000)
Power 195,114 250,672 208,668 258,592 287,262
Chemicals 10,416 11,944 14,228 17,376 9,855
Repair and Maintenance 31,262 25,981 30,298 15,707 36,553
Direct Salarics and Wages 44,016 48,11 72,540 67,057 78,015
Other Expenscs 50,059 58,646 76,118 72,993 93,234
[Total Direct Expenses 330,867 395,354 491,852 491,725 504,919
ADMINISTRATION EXPENSES
Salaries 32,297 49,214 70,987 65,198 80,717
Other Expenses 11,174 14,780 12,763 17,598 19,439
Insurance 95 96 12¢ 128 s01
Provision for Doubtful Debt 23,170 30,879 79,243 81,046 78,899
Total Administration Expenses 66,736 94,969 163,119 164,970 179,556
Total Working Bxpenses 397,603 490,323 654,971 656,695 684,475
ftncome Before Depreciation 81,427 157,044 152,822 182,627 151,219
Depreciation 115,701 115,701 117,984 127,936 134,876
Operating Profit {34,2714)| 42,243 34,838 54,691 16,343
Add Other Income 74,464 78,305 74,350 53,254 61,304
fncome Before Intercst 40,1590 120,548 109,228 107,945 717,647
Interest 35,706 107,794 108,015 128,087 119,256
Net Profit 4,484 12,754 1,213 (20,142) (41,619
Payment to the Exchequer - 1,000 1,000 1,000
Net Earnings 4,484 12,754 213 (21,142) (42,61%‘
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The most current information from DWASA (MIR of November, 1997), shows that

DWASA’s revenucs and expenses are as follows:

Table 10.2.3 DWASA Revenue/Expenditure 1995-1996 & 1996-1997

(Unit = Tk x 1,000)

Revenue Income 1996-1997 9% of Talal| 1997-1998 % ot Total“
aler & sewer rates 326,007 9439 | 213,276 87.62
Service Conn. Fee 6,732 1.95 5,756 2.36
Meter sales 5,901 1.71 5,933 2.44
Rent 1,733 0.50 1,173 0.48
Miscellaneous 1,071 0.31 13,222 543
DTW License/Royaity 3,066 0.88 3,425 1.41
ater sales (direct) 885 0.26 619 0.25
TOTAL| 345395 100§ 243,404 100

j{Revenue Expditures | 1996-1997 % of Total | 1997-1998 % of Totlal

| Power 119,981 45.81 116617 44.49

Chemical 8,843 3.38 2,657 '1.01
Maintenance 16,089 6.14 19,692 7.63
Salaries & wages 61,114 23.33 64,728 24.70
Overlimg 20,875 7.97 17,457 6.66
Others 24,646 9.41 39,750 1517
Purchase of stores 10,370 3.86 890 0.34
TOTAL| 261,928 100 | 262,041 100
Depreciation 0 0
IDA Loan Interest 25,000 25,000
Bad Debt 0 0
Total Expendilurel 286,928 287,091
BALANCE| (57,784) {21,530)
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It should be noted that the MIR figures arc based an the data used (o up the month of the pre-

vious ycar and up to the month of the current year, The above information points to the fol-

lowing:

* Qlectric power requited to operate the 190-odd tubewells of DWASA, accounts for a
huge proportion of DWASA's budgel. Any significant increases in the cost of electricity
or power shortfalls could be disastrous for DWASA.

The failure to note depreciation is not acceptable in terms of maintaining an accurate set

of accounts,

*  The figuees for income, ending balance, chemicals and others do not match with the fig-

urcs shown in the audited accounts.

DWASA has a high debt to cquily ratio, which reflects the following situations:

unused/left over materials and consumables from past prejects which have been carried

over in the inventory

* uncollected water bills from government agencies, some of which have been unpaid for
years

* low amount of accounts payable due to the inadequate billing process of DWASA

* high amount of advances lo contractors for materials that haven’t been reconciled

Overall, DWASA is low-leveraged, with most of its financing coming from either the GOB
the form of grants or equities, or from loans from the International Bank of Reconstruction
and Development (IBliD) or the International Development Agency (IDA). The Japancse
Grant, and other similar funds are transferred to DWASA by the GOB. The GOB atso Irans-
ferred the assets of the stormwater drainage from the Department of Public Iecalth and Eingi-

neering (DPHE) to DWASA in 1989. These assets are treated as equity of DWASA,

Over 80% of DWASA’s ouistanding loans are from the IDA. This soft money has not been
reflected in the performance level of DWASA in its performance. However, the ability of

DWASA to obtain local financing is limited due (o the structural and economic conditions in

Bangladesh,
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10.3

Current Waler and Sewerage Taviffs

As shown in "Table 10.3.1, DWASA charges a separate rate for metered and non-metered
customers.  The non-metered customers pay a rate assessed on the basis of their properly
value. The sewage rate is the samie as that of the water rate and those customers that are nol
connected but are within 100 fect pay 8.56% of their property value tax. Consumers also pay
taxes on their water bill, including valued-added-tax (VAT) of 15%. The current taciffs set

by DWASA on April 27, 1997 to be effective starting from June 30, 1997 for water and sew-

crage are as follows:

Table 10.3.1

Current DWASA Tariff Schedule

Holding Category Without Meter With Meter
1,000 Gallons 1,000 Liters
(1K) {TK)
Residential Bldg. & Annual Value Assessment 16.55 3.67
Comm. Ceoters (23.77% yearly)
Office, Industries & Annwal Value Assessment 54.09 11.92
Comm. Bidg. (23.77% yearly)
Bldg. Under Construc- a) ¥ pipeline per connec- Residential Commercial
tion (w/o meter) tion per month (Tk) (Tk)
b) 1"-as above- 79743 2,392.28
€) "-as above- 1,594 .85 4,784.55
d} 2" -asabove- 3,322.60 9,967.81
Minimum monthly charge per connection (with & without meter) is Tk 19.00
Holdings having both water & sewer lines shall pay for sewer at the same amount of water charges.
Holdings having only sewer connection shall pay 23.77% annual valuation assessment of holding.
Holdings that are not connected to the sewer but are situated w/in 100 feet of DWASA™s regular
scwage line must pay 8.56% annual valuation assessment tax,

Source: NDWASA

The new water and sewerage tariff rates are significant but more so is the approval of Act No.
6 of 1996 which allows DWASA to raise ils tariffs by 5% without approval from the Board
of Sccretaries of the Government of Bzingladesh. Previously, all tariff increases had to be
approved by the Board of Secretaries; consequently, many tariff rate decisions were based on
political considerations. This legislation was viewed as a key factor in eriabling DWASA to
become a financially responsible organization. However, the political realitics are such that

DWASA will still have to get approval from higher authorities to raise.

1G-10

v



10.4
104.1

Financial Analysis

Implementation Plan

As the conslruction of a scwerage system is one of the most important public works projects,
the sewerage project shall be carried out in a manner that will benefit the most number of
people at the lowest possible cost. A financial analysis was undertaken of the recommended
project in order to Hlusirate the finarcial impact that such a project would have on DWASA
as well as to itlustrate the importance of DWASA meeting cedtain financial goals necessary

to carry out any future project(s).

Estimated project cost

The estimated project cost has been calculated and is suinmarized as follows:

Table 104.1 - Summary of Recommended Project Cost

Land Acquisition Cost: 528,976
Construciion Cost: 3,603,744
Engineering Service: 70,0383
Administration Cost: 183,689
Physical Contingency: 438,720 |
[ SUB TOTAL 4,825,212
Price Contingency: . 241,292
TOTAL PROJECT COST 5,067,240
Note: costs are Tk (‘000)

The land acquisition costs for the project will be absorbed by the GOB and are treated as a
part of the opcrating costs of DWASA. The price contingency costs, while substantial, are
the producl of an assumed annual inflation rate of 5%. The costs of custom’s duties weren’t
considered as they are treated as “paper costs” in that no real money changes hands, bul is

simply passed from one government entity to another as a bookkeeping exercise.

Projected Cash Flow

Based 6n assumptions with regard to DWASA’s performance as well as economic conditions,
the projected cash flow of DWASA from 2001 to 2025 was carried out. In addition to the
base cash flow assumption, three alternative scenarios were prepared for sensitivily analysi&

The projected cash flow and the sensitivity analyses are shown in Tables 10.4.2 to 10.4.5.
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Assumptions for base cash flow scenario
The base cash flow scenario is bascd on a number of assumptions. These assumptions are

deemed reasonable but it must be remembered that the projections made in this study arc for

illusteative purposcs only.

Water I'roduction

The assumcd water production of DWASA is shown in Table 10.4.6. The water production
amounis are based on the data of Figure 7.2.3 in Chapter 7 of the Master Plan. The water
production capacity is assumed to have a base amount of 80% of the initial capacity and thea
increase by 2.5% cach year until a new water supply source comes on-line. The new actual
water production amount is then assumed once again to be 80% of the possible production
amount. Domestic water accounts for 88% of the total, while commercial accounts for the
remaining 12%. The UI'W ratio for 2001 is set at 32.5% in accordance with the Performance
Agreement between DWASA and the GOB.

Also shown in Table 10.4.6 is the assumed tariff rate per 1,000 gallons. The rate for the
Cantonment is a hypothetical number as the actual tariff will have to be set as part of a de-
tailed agreement between DWASA and the Cantonment. The domestic tariff in 2001 is set al
Tk 18.98 per 1,000 gallons and is projected to climb 3.0% annually to Tk 38.58 per 1,000

gallons in 2025. A summary of these assumptions is shown in Figure 10.4.1 below.

I‘lgure 10.4.1 Assumed lanff Rate f: om 20041 to 2025

' 16000 (- 1 Ii LT Ty
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Sewer revenue is projected to amount to 51% of water revenues until the year 2006 when it is
expected that this will be raised to 75% duc to increases in DWASA’s efficiency and scope
of operations. Project revenue is based on the number of houscholds in the project arca. The

details of the assumplions used for this data are shown in Table 10.4.7.

Other revenue is assumcd to be 25% of the sum of the other income and accounts for meter

sales, service connections, etc.

Expenses
Other loans are based on the outstanding loans of DWASA to various international funding

organizations and are based on WB estimates. Additional details can be found in Table
10.4.8 Projected DWASA Expenses.

‘The Project loan is based on a 7% interest rate over a period of 30 years with a grace period

of five years. Table 10.4.9 shows the disbursement schedule for this loan,

O&M costs are based on figures drawn from the DWASA balance sheet; O&M costs include
power, repairs and maintenance, and chemicals. O&M costs are projected to increase by

15% anaually until the year 2006 whereupon they are assume to increase at an annual rate of

T%.

Project O&M includes the wages of the personne! of the facilities and is assumed 1o increase
annually at a rate of 7%. Salaries and wages are projected from DWASA balance sheets.

The annual increase is sct at 15% untit the year 2006 whereupon it is assumed to drop to 7%

per annum.

The Other category is projected from DWASA balance sheets. The annual increase is set at

8%. This category includes insurance cosls, provision for doubtful debt etc. as projected
from DWASA balance sheets.

The Land Acquisition costs for the recommended project is based on the estimates obtained
in Dhaka.

The Construction/Installation costs of the project were taken from Chapter 8.
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Table 10.4.7 Core Area Projected Project Income

DAYASA Arca Assemptions

Total Target Fopulation
Person pei HiH

No.of 11}

Avg. Monthly 1IH Income
Avg. HU Annual bncome
Avg. Per Capita Water Use
Avg. HH Anrnual Water Use

Avg. HH Annval Billing

Base Cash Flow

Sensitivity Cashflow 2

Base Cash Flow

Secasitivity Cashflow 2

Rase Cash Flow

Scasitivity Cashflow 2

Base Cash Flow

Sensitivity Cashfiow 2

Base Cash Flow

Sensitivity Cashflow 2

Cantonment Area Assumptions

386,000 Maily Avg. Sewape Pow 6,650 m}/day
6.7 Arnual Avg. Sewage flow 2,427,250 m3/day
57,612
15,536 1998 Base Charge for Sewage 167 md
186,432
166 1pd
405,953 Likers
107,172 gallons
107.171592 1,000 gat
2001 2002 2003 2004 205
Annual Tariff: 0 0 0 0 0
Canton Income 0 0 0 0 0
Collection Rate 607
S0% 0 0 0 0 0
18<%
38 0 0 0 0 0
2006 2007 2008 2009 2010
Annual Tariff: 2,353 2,429 2,502 2,577 2,654
Canton Incomce 33 s 37 30 41
Collcction Rate 70%
60% 81,513 81,558 86,477 89,071 107,034
85%
45% 61,135 62,969 64,858 56,203 84,098
2011 2012 2013 2014 2015
Annual Tariff: 2,734 2,816 2,900 2,987 3077
{anton Income 43 45 47 49 51
Collection Rate 30%
0% 110,245 113,552 116,959 120,468 141,808
. 65%
55 86,621 89,220 91,596 94653 115219
2046 2017 2018 2019 2020
Annual Tariff: 3,169 3264 3,362 3,463 3,567
Canton Income 53 55 57 59 62
Collection Rafe P 1
80% 146,062 150,444 154,957 159,606 184,943
75%
654 118,675 122,235 125,903 129,680 153,119
20 2522 2023 2024 2025
Annual Tariff: 3,674 3,784 1898 4015 4,135
Canton Income 64 67 70 72 75
Collection Rate
90% 190,491 196,206 202,092 208,155 214,400
5% 158,743 163,505 168,410 173,463 178,666
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(1} Revolving Fund for Consumer Connection Fees

In this project, the costs for the fund mentioned in Chapter 9 to be uscd Lo promote con-
sumer participation in the project, were calcutated. For the sake of this Feasibility Study,
it was assumed that DWASA woutd make a revolving fund available to houscholds that
were willing to conneet to the system. The details of this fund (loan terms, ¢ie.) would
have to be worked oul after discussion between DWASA and the relevant authoritics and

would have to be steuctured in a manner that would preclude waste and abuse.

As part of this financial analysis, it was assumed that a fund of Tk 20,600,000 (approxi-
mately US$ 450,000) would be made available and that this amount would be part of the
loan extended to DWASA. This amount is based on the fact that the average cost of con-
necting to the sewer system is an estimated Tk 6,000 to Tk 8,000 per houschold and there
are an cslimated 57,612 houscholds in the project arca (the approximate total toan de-
mand would be Tk 150,000,000 assuming a 50% connection ratio). The addition of this

loan would have minimal impact on the debt burden of DWASA.

10.4.2 Funding Scheme/Investmend Schedule

The assumed financing for the project is a 30-year soft loan at 7% interest, and a S-year grace
period. ‘The particutars of the loan ate shown in Table 10.4.9. Nowever, to illustrate the im-
pact of different loan interest rates, Table 10.4.10 contains the debt service costs for the re-
commended project resulting from different interest rates along with their associated FIRR

returns under the base scenario assumplions.

Table 10.4.9  Projected Debt Service Burden for Recommended Preject

Loan Amount: 5,265,053 :

Interest Rate: 10% 8% 6% 4% 2%
Annual Debt Service 580,041 493244 | 411,688 337,026 269,268
FIRR (base) 11.26% 12.64% 14.02% 15.38% 16.07%

Note: costsin Tk (*000)

16-21



Table 10.4.10 Loan Disbursement Schedule
Figures = Faka x 1,000

YEARS: 25 RATE: 7.00% GRACE (yrs): 5

Year  Principal  Interest  Payment L.oan

2001 0 0 0 Grace

2002 0 0 0 Grace

2003 0 0 0 Grace

2004 )] G ¢ Grace

2005 0 0 0 Grace

2006 83,243 368,554 451,797 5,265,053
2007 89,070 362,727 451,197 5,181,810
2008 95,305 356,492 451,797 5,092,740
2009 101,977 349820 451,797 4,997,434
2010 109,115 342,682 451,797 4,895,458
2011 116,753 335,044 451,797 4,786,343
2012 124,926 320,871 451,797 4,669,590
2013 133,670 318,127 451,797 4,544,664
2014 143,027 308,770 451,797 4,410,994
2015 153,039 298,758 451,797 4,267,967
2016 163,752 288,045 451,797 4,114,928
2017 175,215 276,582 451,797 3,951,176
2018 187,480 264,317 451,797 3,775,961
2019 200,603 251,194 451,797 3,588,481
2020 214,645 237,151 451,797 3,387,878
2021 229,671 222,126 451,797 3,173,233
2022 245,748 206,049 451,797 2,943,562
2023 262,950 188,847 451,797 2,697,814
2024 281,356 170,441 451,707 2,434,804
2025 301,051 150,746 451,797 2,153,508
2026 322,125 129,672 451,797 1,852,457
2027 344,674 107,123 451,797 1,530,332
2028 368,801 82,996 451,797 1,185,658
2029 394,617 57,180 451,797 816,857
2030 422,240 29,557 451,797 422,240

5,265,053 6,029,870

The terms of the 1oan used in the base scenario were chosen to reflect an average rate (the
IBRI is 7.749, the DB is 8.1%, and the ADB is 6.37%). There is also lower interest rate
financing available from the IDA (0%) and the OECF (2.74% or (%). However, it was de-
cided to use a higher interest rate (although a low discount rate was applied—2.5% in the

FIRR) to give a more rigorous result.

It must be pointed oul that the financial condition of DWASA will not be able to cope with
the debt requirements associated with higher interest foan. This assertion is based on the fact
that DWASA is now altempling to undertake a series of institutional/financial changes and

that in such an environment financial burdens should be minimized. Therefore most advan-
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10.4.3

lageous financing terms possible should be arranged, possibly through the IDA or ORCE

(1) O&M Costs vs, Operating Budget
The O&M costs of a project are usually a significant factor in project affordability.
However, the Q&M cosls of this project can be met by the income projected to be gener-

ated by the project, To illustrate this, the graph below shows the amounts of revenue and

O&M costs (Tk ‘000) over the 2001-2025 period.

Figurc 10.4.2 Project Revenue and O&M Costs Comparison

250,000
200,000

150,000 , ‘
i —+— Revenue

100,000 Lw. O&M

50,000

Conclusion

To determine the viabitily of any proposed projecl, all costs and benefits will be transformed
to represent their values at an appropriate discount rate. This is the rate assumed lo represent
the opportunity cost of capital. A low discount rate, however, is considercd justified, as this
project shall benefit low-income persons. [f the FIRR is above the cost of capital, then it can
be assumed that the project is feasible; i.c. the financial benefits exceed the financial costs at

the prevailing opportunity cost of capital.
Table 10.4.11 shows the IFIRR of the base scenario and t_he three alternative scenarios. The

base scenario is FIRR is 13.33%, which is above the cost of the capital of the project (2.5%)

and therefore the recommended project is deemed feasible {given the assumed conditions).
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CHAPTER 11 SOCIO-ECONOMIC ANALYSIS

(1.1

I1.1.1

Project Beneflits

The value of the Project will be viewed in terms of cconomics as well as purely financial
terms, A sewerage Project provides the communily with a wide range of economic benefits
that, while sometimes not readily apparent to the average citizen, are nonctheless significant
in terms of health, sanitation and overall living conditions. The various benefits expected to
be brought about by the Project are discussed in the following sections. Unfortunately, the
overall poor health/sanilation conditions in Dhaka make the direct impact of the scwage
Project more difficult to Project with any degree of validity. In addition, the lack of data

severely hampered efforts to present an economic analysis.

Economic Bencfits of the Project

(1) Health benefits
Benefits pertaining to health, which are one the main reasons for installing a sewerage
system, involves both the communily concerned and the individuals in the area. The
anticipated beoefits concerning health, viewed from the public’s and the individual’s

standpoints, are detailed below.

Public Health Bengfi
The healih benelits thal accrue to the community from the sewerage system have two
aspects. MNamely, 1) the preventive effect brought about by the sewerage system reduces
the burden on the local and central governments concerangd with disease prevention and
paticnt trcatment activities, and 2) the reduction of opportunitics of contact with infected

matiers reduces the incidence of diseases on the part of the individual.

Regarding the first item above, budge(éry and physical provisions of the government will
be reduced with respect to the requirements of chemical disinfection {or prevention of
epidemics, and of hospitals fogether with the necessary personnel, equipment and

materials. Regarding the second item, details are presented in the following subsection.



3) Todividual Health Benefits
The provision of the proposed sewerage system will result in healih benefits to

individuals in the setvice area, such as the reduction in the sisk and incidence of

water-borne diseases, the consequent clongation of people’s life spans, reduced
expenditure an medical cate, reduction in income loss because of absence from work,

and others.

‘The mortality and morbidity rates associated with water-borne diseases in the Dhaka
arc fairly high—especially among the urban poor/stum dwellers.  For example, the

incidence of persons suffering from diarthea by period was as fotlows:

Period Incidence {pes 1,000)
Mid-Feb. ‘94 to Mid-Teb. 95 18.08
Mid-Feb. ‘94 1o Mid-May "94 20.71
Mid-Aug. "94 to Mid-Nov. "9 20.23
Mid-Nov. '24 to Mid-Feb, 95 13.19

Unfortunately, the amount of relevant data relating to water-borne diseases is quite
limited in Bangladesh. In any case, the validity of the data is open to question. @
Another limiting factor is that the vast majorily of people in Dhaka de not visit
organized cace facilities when they are ill. This is due lo the general scarcity of

health care facilities and to the fact that only relatively wealthy people can afford

such care.

The general tack of valid data makes quantification of the possible economic benefits

refating to cost of time lost due to illness extremely difficult.

{2} Tnvironmental benefits
One of the primary purposes of the Project, as important as health imptovcmenl, is the
enhancement of the living conditions in areas where water and air pollution have been
worsening every yeat. This will be achieved by the construction of .(he currently planned

sewerage system project, in the following forms:
Inprovement of Environment from Aesthetic Standpoint

The unpleasan! and filthy conditions of the area will be reduced by some extent by the

proposed Project. The offensive smell emitted by the sludge and teash in the area will
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likewise be reduced. Thus, in areas where human activilics are most concentrated, the
living conditions in the Project Area will be enhanced to a degree.

(3) Local cconomic benefits
The construction of the sewcerage systesn will contribute to the local economy in several
ways. First, the fand values in the arca will appreciate, and together with such an
increase in land value, related properties will also tise in value. Scecond, the construction

of the system will boost the sales of local malerials and cquipment.

1) Value added to land
Investment in sewerage facilitics, like other public ulilities such as water supply,
electricity and road improvement, has the effect of raising the intrinsic value of the
parcels of land served by such facilities. The value added per unit of land tends to

equal or exceed the pro rata share of the investment involved,

In the Project area, the benefit is considercd significant because the project area
contains significant portions of land which are in areas destined to be in high-growth
areas in the future under the DNDP Urban Devetopment Plaa. However, due to the
current conditions in Dhaka, a viable cstimation of the projected economic benefits

for this item was not possible.

23 Intensified land use
When sewerage systems beccome available, together. with other public utilities in
general, the land in the area can be more intensively used, as the present Project is
implemented. More people can be supported and more activities in industry,
commerce and others can be conducted in the Project arca. This Project will,
therefore, contribute (o the development of the arca through intensified land use.

However, these cconomic benefits cannot be immediately quantified.

11.1.2 Pubtic Revenue Benefits
The appreciation in land values will produce an increase in lax revenues. Second,
commercial, residential, and other buildings will increase in number and improve in guatity;
thus, property taxes will increase. This benefit cannot be readily quamtified, but it could

constitute an important and retiable tax source for the governments concerned.
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11.2

11.2.1

(1) Employment and local producis benefits
During the construction period, the local cconomy will benefit from the employment of
individuals for construction work and through the sale of locally made products and
services. ‘The amount of investment for this Project is consicderable. 'The Project, after
completion, will also provide permanent employment opportunitics for a number of
people related to the operation and maintenance of the sewerage system, both in direct
and indirect cconomic terms (i.c. the benefits of those directly employed and the benefits

to those who sell goods/services fo such people).

To illustrate the economic costs of the Project, a technique called “shadow pricing” is
used. In this technique the economic costs of the Project’s components arc calculated.

For iltusteative purposes, the shadow pricing calculation is shown in Table 11.2.1.

Economic Analysis

Introduction

The economic analysis of sewage Projects in developing countries is not an exact science due
to (he existing sanitation, education, and health conditions. In addition, much of the data
taken for granted in developed countries is simply not available and many (if not most) of the

assumpiions used are purely conjectural.

While the economic benefits of a sewerage system can be identified to a certain cxtent, as
shown above, the majority of these benefits cannot be quantificd. The value of cleaner air,
water, and improved sanitation are understandabte to all but any attempt to apply numerical
values to such bencfils is an elusive exescise at best. The costs of a sewerage project are
more identifiable, but the exercise of comparing the costs and benefits of a Project such as
this are not going to be of any use in real terms. The BIRR and Benefit/Cost analysis will

always be negative due to the lack of “hard data” and the assumptions of the benefit values

would be suspect.

However, the econoniic viabilily of a Project can be detesmined, in terms of the beneficiaries’
ability-to-pay (affordability) and willingness-to-pay. The affordability of the Project in
financial tesms was demonstiated in Chapter 10 but the cconomic validity of the Project can

be seen in the abilily of the beneficiaries to afford the system.

11-4



{ZS0°060°% TV.1CL] 6v0°6Y0'E TVIOL
I ”_ : PO Lo 1 T80 L81 NIOM PN
| w 608'62 608°62 (313030 MIoM [IAID
i | 020°626 020526 (uonEWIR[I8I} NIOAN TIALD
i W | £68°5£8 £68°5E8 oM TTAD
S0 C6LT LTO6PS 1821981 £50°860°1 12SLET1 GTIFS6 PEGTTO'T COLLET TJUE(4 jusuneary, o5emog
: SITSTIT STT°3T1 HoM TN
,f s vpe oM TAID
LIT'2E LIT2E oM IALD
S19°0/2 861 IV 0LZ 96% SLT0ST [ TETOST 9.5 08T uonelg dwng meysmo
S20°9LT SZ09L1 Hom IR
| 89¢ 89¢ AEOAN TIAD
A $00°6¢ S00°6S $00'6S HIOM TTALD
HGETLSY 6E1 9L 650 coy 6L7'39 0P0'Z8T €LE'6S ££0°SET TOv'SEC —uonmg dwng o
| 86991 869°9p1 Torag gouesg
| _, 066'€0T 066°€0T adig Areuawapddng
I m 129tEE 129'¢E¢ UIEJA yURL],
CEETLLG cEY's 005 696 £0L801 CEEOP9 86991 T19°8£S 60 S8R9 W2ISAS 0mdg
0D 0" X JoqeT ST (%51) (%07) 1wauodwo) 1uouedwe) 150D H0M BOROTASUOT
TWIQUOYT parmsuny  ix dwod xguog| Xeluoniod | Xmy ronrog amsowWeg a8ueysxg ubrerog | -lo1g [eloURLLY
_ o] uS210g

oy

53507 309l04g dmonody  T'TTT AL

11-5



11.2.2 Social Aspects

11.2.3

The social aspects of the Project, in other words haw the Project will directly affect the lives

of the people in the Project area, were considered. 1ifforts were taken to consider any wnique

characteristics the wards/pourshavas in terms of the relative affluence of the people and their

requirements/desires in terms of the sanitation and income levels.

Residents® Willingness and Ability (o Pay

(1

2

Willingness-ta-pay

The willingness to pay for the sewerage system was measured in the Household Survey
on Sanitation conducted in DEVCONSsultants Ltd. In this survey, it was found that of the
independent and apariment house dwellers, around 95% were willing to pay for sewerage

service. Slum dwellers, on the other hand, were only willing to pay 30% of the time.

Ability to Pay

‘The tHouschold Survey on Sanitation found that the apariment and independent house
dweller were willing to pay around Tk 200 per month. This is coughly half of their
existing water fariff bill. However, the existing official sewerage tariff is 100% of the
existing water bill. The average income in the study area varies greatly from arca to arca,

but a simple average produces an amount of Tk 15,536 per household per month.

In many Projects, the abilily 1o pay is commonly expressed as the ratio of the proposed
sewerage charge to the total income of potential beneficiary houscholds. The maximum
limit of the ratio usually adopted for sewerage charges in developing countries is aboul
2%. If the proposcd sewerage charge is below 2% of household income, the owners of

such households are considered capable of paying the sewerage charge.

To detesmine the affordability of the Project’s tariff rate, the annual fariff charged for
sewage (DWASA charges equally for water and sewage as noted in Chapter 10) was
compared to the average household income in the target area. The affordability of the

Project was calculated as shown betow Table 1 122,
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Table 11,2.2 Sewerage Tariff Affordability

Annual Sewage Tariff | Annual 8l T
Year HH Income (Tk/000 gal) (YK} % of Incom

2001 186,432 18.98 2,034 1.09]
2002 186,432 19.55 2,095 1.12
2003 186,432 20.14 2,158 1.16
2004 186,432 20.74 2,223 1.19
2005 186,432 21.36 2,289 1.23
2006 186,432 2.00 2,358 1.56||
2007 186,432 22.66 2,429 1.30}f
2008 186,432 23.34 2,502 1.34)|
2009 186,432 24.04 2,577 1.38]|
2010 186,432 24.76 2,654 1.42"
2011 186,432 25,51 2,734 1.47
2012 186,432 26.27 2,816 1.51]
2013 186,433 27.06 2,900 1.56}
2014 186,434 27.87 2,987 1.60J|
2015 186,435 28.71 3,077 1.65
2016 186,436 29.57 3,169 1.70
2017 186,437 30.46 3,264 1.75
2018 186,438 31.37 3,362 1.80
2019 186,439 32.31 3,463 1.86
2020 186,440 33.28 3,567 1.1
2023 186,441 34.28 3,674 1.97
2022 186,442 35.31 3,784 2.03
2023 186,443 36.37 3,898 2.09|
2024 186,444 37.46 4,014 215
2025 186,445 38.58 4,135 2.22]

This analysis used the same assumptions for houschold size (6.7 persons), income, water

usage, efc. as in Chapter 10.

It can be scen in the above analysis that the overall tariff affordability is quite good. The
income level of the average household was kept slatic, although the tariff charged by
DWASA reflects an annual 3% increase. This was done to take info account the possible
future loss of purchasing power by the bencficiaries and thereby provides a less optimistic

view of the affordability of the lariff rate.

The viability of the Project in cconomic terms was further enhanced by the fact that the Tk
200 per month figure (Tk 2,400 annually) determined in the willingness-to-pay survey is met
up to the year 2006, In terms of real income this is a favorable indication as il is very
probable that the income level of the target beneficiaries wilt improve over time and that the

willingness-to-pay will increase proportionally.
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Conclusions

Bangladesh is one of the most densely populated countries in the world and as the migration
wral persons to Dhaka City continues, along with the commercialfindusteial growth of Dhaka
City, the need for sanilation will continue to increase as well. Furthermore, the cxisting
sanitation conditions in the Project area are already unsatisfactory and will rapidly deteriorate

to an even lower fevel without a sewerage system.
The analyses performed above, while imperfect in tesms of costs/benefits and BIRR, indicate

the overall cconomic viability of the Project due to the affordability of the Project and the

many positive impacts (in unquantifiable tcrms) on the target area’s living environment.
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CHAPTER 12 ENVIRONMENTAL IMPACT ASSESSMENT (KYA)

12.1

122
12.2.1

General

As an integrat part of the feasibility study, an Environmental Impact Assessment {(EIA) was
conducted for the proposed scope of the priority project. Specifications adopted to this EIA
was prepared based on the results of the Initial ¥avironmental Evaluation (1EE) conducted
during the Stage 1 ficld work from May to July, 1997 (refer to "Chapter 14 Environmental
Aspects” of the Interim Report of the Study, September 1997).

Although the proposed project has a principal benefit to help maintain desirable environ-
mental sanitation in Dhaka City, several environmental impacts were anlicipated to be oe-
curred during and after the implementation of priority project. Among others, those which
identified in the 1EE were, for example, loss of flood plain fisheries, rescttlement of local
residents from the proposed site of sewage treatment plant, construction hazard, i.c. traffic
jam, and water qualily problem to downstream of recciving water body by discharge of treat-

ed effluent,

EIA study was contracted out to the local consultants and carried our during the Stage 2
fieldwork under the guidance and supervision of the Study Team. The results of EIA were
then evaluated during the Stage 2 domestic work and incorporated into this Draft Final Re-

port.

Scope of EIA

Study Area of EJA

The Study Arca shall cover the North Dhaka East Core Area being identified as the target

area of priority project for feasibility study. Possible location of main sewer lines and possi-

ble site (o locate sewage treatment plant are indicated in Figure 12.2.1.
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12.2.2 Conditions and Requirenients of KIA

N (1) Project description

Although the feasibility study of the priority project (North Dhaka Rast area) is yet under

preparation, the presumed project description is prepared as shown in Table 12.2.1.

(2) Environmental conditions of the Project

Environmental conditions of the Project so far as clarified as this moment are described

in terms of social environment, natural envitonment and public nuisance as shown in Fa-

ble 12.2.2. The local consullants was required to examine the environmental conditions

in the Study Area for further discrimination of such conditions.

Table 12,2.1  Project Description

Item

Description

Project Name

Feasibility Study on the North Dhaka East Sewerage Systen

Project Background

The North Dhaka East core area is idenlified as the largel arca
of priority project for feasibility study based on the master plan
study for the North Dhaka Area,  ‘The identified arca shows a
rapid urban development assocmtcd with high rate of popula-
tion growth, The vrgency to dev elop basic facitily of sewerage
system in this area is thus usgently required.

Objective of the Project

Te develop a feasibility sludy on the priority project (North
Dhaka Iiast core area) for the target year of 200S.

Project Location

North Dhaka East core area covering Banani, Badda, Gulshan,
Baridhara, and Cantonment (tesidential area)

Executing Agency

Dhaka Water_ Supply and Sewerage Authorily (DWASA)

Number of Beneficiaries

Projected poputation in the target area in 2005 is estimated at
about 456,000 based on the Dhaka Metropolitan Devclopmenl
Plan (DMDBP) prepared by RAJUK. .

Type of Project

Development of New Sewerage System (scwer lines, pumpmg
stations and sewage treatment plant)

Project Area

Area: Aboul 1,958 ha (including 1,090 ha of Cantonment)
Planned Population: 456,000 (including 70,000 of Cantonment)
Planned Sewage Flow: About 43,320 cu.m/day (daily average)

Sewage Coltection Method

Separate Sewer System

Sewage Treatment Plant

Trealmenl Method: Stabilisation Pond
Treatment Capacity: 43,320 cu.m/day (daily average)

Sludge Treatment/Disposal

Siudge Lagoon (sun drying)

Scope of Project

Sewer Pipeline

Diameters ranging from about 300 mm (o 1,500 mm

g Efftuent Disposal

Discharge Point: Dholai Khat connected to the Buriganga River
Effluent Quality: BOD 540 mg/L; $S <100 mg/L.
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Table 12.2.2  Eovironmental Conditions of the Project

ftem Description
Project Name Peasibility Study on the Noith Dhaka Bast Sewerage
System
Local Residents Majority of local residents are private and gcn.'t.:mment1
= | (Awarcness on inhabitants/ cmployees with their dependants and increasing mi-
g | aborigines/project) | granis.
5 Land Use National capital city, under redevelopment and expan-
s (City/agriculturefhistoric ruins/ | sion of urban arca with rapid population increase, ¢n-
i3 | sightsceing spotsthospitals, | counters flooding/inundation in low clevation area
3 |ete) during rainy scason.
3 Feonomy/Transportation Proposed site of sewage freatment plant is currenily
(Commerce/agro-fisheries/ swamp arca and limited number of famitics are work-
) industrial cstatefbus terminal) ing for fisherics.
. | Topography/Geology The city has been developed on flood plain and delia
§ | (Steep slope/loose foundation/ | arca and includes many low lands wherein flooding/
g swampffaulis) inundation occurs during rainy s¢ason. o
-5 | Condilions of Coastal Area Not Applicable
5 | (Erosion, sand deposits, tidal
B current, efc.) _
£ | Important Fauna & Flora Not identified yel.
Z | (Natural park, endangered spe-
cies, elc.) .
Status of Public Complaints Flooding/inundation, deterioration of sanitary condi-
8 | (Noteworthy public nuisance) | tions, water pollution and of fensive odour
% Laws and regulations on environmental protection are
iz in
o Status of Adopted force, but not officially acknowledged.
:§ Countermeasures Houses in unscrved arca of sewerage system are obli-
o ged to have seplic tanks, but their untreated grey water
is discharged into nearby water courses.
12.2.3 Scope of Work for EIA

(1) Results of scoping

The 1EE conducted during the master plan preparation is shown in Table 12.2.3.
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ftem Scove Description
J 1 RCI?CMO“ of Local C Depending on location of sewage treatmet plant
Residents e N o _ . N
2 | Bconomic Aclivity C Same as above
R ']\rap#fp'mtahon & Social C Same as above
gl Facilitics L B ]
arati ocal .
El 4 Scp:srahon of Loca D No scparation foreseen
o Sociely _ o
& e — - —
G| 3 | Ruins & Cultural Assets C No presence identificd so fac
- E——— . . ) - .
a1 6 \‘:’aler Right & Right of C Depending on location of ¢ffluent discharge point
A Common o o
7 | Public Hygiene C Depending on disposal manaer of excess sludge
8 | Wastes from Project B Same as above
9 | Natural Disaster C No significant intesference to flood control is
faresecn
10 | Topography & Geology D No significant change planned
11 | Soil Erosion D Same as above
=]
é 12 | Groundwater C Depending on disposal manner of excess sludge
S .
! -1 13 | River, Lake & Pond C Depending on location of effluent discharge point
=)
i
—=| 14 | Coast & Sca D No coastal line exists
=]
% { 15 | Flora & Fauna D No endangered species identified yet
16 | Climate D Nao large scale facility planned
17 | Scenery D Same as above
18 | Air Pollution C Possible, if excess sludge is incinerated
g 19 | Water Pollution C Depeading on location of cfflueat discharge point
=
b . . . .
4| 20 Soil Pollution C Depending on disposal manner of excess sludge
% iy b Depending on location conditions of sewage
= | 21 | Noise and Vibration C ;i \
5 trestment plant/s and pumping station/s
22 | Land Subsidence D No groundwater utilisation planned
2 | Odour B Possible to emit odour from sewage lrealment

plant/s and pumping station/s

Nole: Score; A - Significant impact anticipated.

B - Slight impact asticipated -
C - Unknown (subject to further verification)

D - Almost no impact anticipated and not subject for JEE {Initial Environ-

mental Evaluation) and EIA (Environmentat Impact Assessment)
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(2) Overall evaluation in IHE

An overall evaluation on the anlicipated environmental impacis was thea caried out

during the course of 1EL as shown in Table 12.2.4,

Table 12.2.4

Prcliminary Overall Evaluation on Anticipated Environmental Impacts

treatment plant

[tem Score Scope of Required Study Remarks
Wastes from Project B Disposal method of excess sludge
! o B Climate Dircctionand |
Odour B X o . s N .
Present conditions of simitar facilities velocity of wind
Relocation of Lecal C Site conditions of pumping station and
| Residents treatment plant
Economie Activily C Same as above
lral}spo‘tta}t}) 5 & C Same as above
Soacial Facilities
Ruins & Cultvral C No presence identified so far
Assets
Water Right & Right C Conditions at effluent discharge point
of Common
Public Hygicne C Disposal method of cxcess sludge
Groundwater C DISROS‘E’.I metho.d of excess sludge
Review of possible leachete
River, Lake & Pond C Conditions al cfflucnt discharge point
Air Pollution C To be siudied, if sludge is to be inciner- Dnrec.llon am!
ated velocity of wind
Water Pollution c il:‘pacl to receiving water body of efflu-
Seit Pollution C Disposal imethod of excess sludge
Noisc and Vibration C Site condilions of pumping station and

Note: Scores are to be referred in Table 12.2.3.

(3) Summary of main negative impacts and their countermeasures identified in IEE

The IEE was conducted for the preliminary master plan, while additional master plan al-

ternatives were further considered and evaluated taking into account the inclusion of do-

mestic sewage lo be generated in the Cantonment Security Zone (military instaltation).

{lowever, such additional alternatives did not show any remarkable change on the general

configuration of preliminary alternatives in view of potentialfanticipated environmental

impacts.

12-6




As a whole, it is reganded hat the implementation of the proposed sewerage system de-

velopment will bring abowt significant improvement of urban sanitation in the project

Mant”

arca. But, the proposed project necessilates a comprehensive environmental study, so
called the Fnvironmental Impact Assessment (EIA}, on some major poteatial impacts, so
that appropriate preveative measures can be taken up during planning, design and imple-

mentation phases to avoid costly environmental restoration afterward.

The 1EE repott identified issues on anticipated environmental impacts and prospective

countermeasuees to avoid or to miligate such negative impacts beforchand, as shown in
Table 12.2.5.

Table 12.2.5  Summary of Main Negative Impacts and Their Counlermeasures

Identified in IEE
No. Project Aclivity Possible Negative Impacts Identified Countermeasures
1 | Land acquisition - | - Ecological loss - Careful relocation (alternative
{lfood plain, swamp- | - Loss of agricultucal land sites)
land, high land) - Loss of flood plain fisheries | - Provision of a nearby compen-
- Reseltlement issues salion _ '
2 | Construction of - Community displacement - Provision of adequate stréet
- Treatment plant - Construction hazard - Careful relocation of site
- Pump station - Regional drainage problem | - Employment of displaces per-
- Sewer mains - Navigation sons in project works
- Traffic hazard - Proper planning and manage-
- Health hazard ment
- Navigation facility to regional/
local areas
- Adequate protection & public
relations
3 | Operation & - Inadequacy in Q&M - Check & analysis of desiga
Maintenance - Downstream water quality | - Develop proper Q&M guidelines
problem including monitoring
- Health hazard - Application of preventive &
~ remedial measures -
- Monitor health problem
- Proper mositoring & develop
public relations

%
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12,3
12.3.1

(3) Scope of work for BIA

The following work shall be undestaken by the local consultants in the course of BIA
study:
1) Laws and regulations an BIA, enviconmental proteetion and sewerage project

The existing laws and regulations pertaining to the EIA, eavitonmental protcction

and sewerage project shall be collected and reviewed to identify the need and field of
LIA.

Legislative requirements on environmental aspects relative to the implementation of
sewerage project shal be clarified. This particular study shall cover not only the ex-
isting laws and regulations, but also such requirements under consideration or pro-

posed for the governmental approval.

2) Iltemised assessment of anticipated environmental impacts
Based on the results of 1EE, patticularly shown in Tables 12.2.4 and 12.2.5, itemised

assessment and preparation of necessary countermeasures shall be carricd out in the

course of ElA.

Identification of fmpact

General Censideration

As is the case for most development projects, potential negative impacts sometime could be
far more numerous than beneficial impacts. The regional and nalional economic benefits as-
sociated with the implementation of any development project are considered to fall outside
the scope of an EIA, and therefore not considered here. However, it is generally expected
that these long-term benefits will ultimately trickle down to the local population and will

niake a contribution to an improvement in the quality of life.

Likewise, the indirect benefits of strengthening of technical capabilities of local persons
through association with foreign experts and other teaining elements which may form part of

a project, have been considered to fall outside the scope of EIA.

Impact identification of the proposed North Dhaka IZast Sewerage System is bascd on the de-
velopment of two scenarios.
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12.3.2

12.3.3

®  Future without project: This considers physical, biological and socio-cconomic changes
likely to occur within the next 20 years due to prevailing environmental and social
trends,

®  Nuture with project: This considers the total changes likely to occur over the next 20
years with the project in place, and attempts to scparate the inipacis of the project from

undertying natural trends in the bascline environment.

The difference between the two scenarios for various environmental components and re-
sources were considered as the project impacts. The purpose of considering a fulure-without-
project scenario as a basis for comparison and assessment of impacts is to take account of
futvre trends in many environmental components which are independent of any project ac-

{ions, e.g. human population growth, changes in resource bascs, etc.

Due to lack of suitable quantitative data, impacts were evaluated in non-cconomic lerms
through appropriate analyses. Detail examination of issues unresolved in IGE were examined
by the multi-disciplinary EIA team considering all possible intervention by the proposed

project.

Critical Unresolved Issues Under IEE

Major critical issues identified under IEE requiring further assessment is shown in Table
12.2.4 and majority of the issues (more than 30 %) fall within the group C which are subject
to furiher verification under EIA, The major issucs that have Leen identified are land
(swamp/fiood plain), traffic hazard, downstream water quality and pariially regional drainage
problems.  There are slight impacts anticipated in issues like movement of cattle, people,
noise hazard, right of way {or scwer network, re-settlement, odour problem, air pollution and
flood plain fisheries. There are no historic/cultural monuments or endangered species of

flora, fauna, aquatic life that may be affected by the interveations.

Other Issues
Amang other issucs which are of concern to the people of the project area are:

®  Management of sludge and effluent from the sewage treatment plant;
®  Soil to be used for land filling of STP;
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®  Compensation of affected people duc to land acquisition for access road and STP;
®  Road alignment from Rampura Bridge to STP, and

®  Possible scepage from stabilisation ponds to the surrounding flood plain. ¢
12.3.4 Scoping, Bounding and Selection of Important Environmental Components

Important eavironmental components (IECs) were considered as ccological, social and
cconomic components worthy of sustaining at existing or enhanced levels under project con-
ditions, Yollowing the reconnaissance survey, the EIA team scaped the study components

and bounded the study area.

Scoping is a process whereby the IECs likely to be affected due to project intervention, pro-
ject development issucs and concerns of tocal communities are defermined. Scoping was
performed in consultation with government agencies, and inhabitants within the project area.
IECs were chosen for their importance to various interested partics. In many cases, however,

not all of the affected publics are equally represented or able to express their views.

Bounding is defined as the area that would be directly impacted by the proposed project and
the design year of the projecl. ¥t is bounded by the Balu River to the cast, Turag River to the Q
north and part of west and the Buriganga River to part of west and south. This included the
project arca plus the adjacent surrounding arca covering more than 10 km radius. The tempo-

ral bovnding of the project was fixed at the year 2005 for the feasibility study. But the plap-

ning horizen for the master plan is 2020,

Identification of potential impacts due to implementation of the proposed project is done by
using simple checklist. Checklisl is a comprehensive tist of environmental effects and im-
pacts indicator designed to stimulate the analysis to think broadly about possible conse-
quences of contemplated actions (Munn, 1979). Duly filled-in checklists are contained in
Appendix 12.3.1. In this checklist, actions, which may affect at the various stages of the
project aclivities are Jisted and the degrees of Significant Environmental Impacts (SEIs) are
shown. The terms none, minor, moderate and major are used in the checklist to evaluale the
magnitude of SEls. In the checklist, both the construction and operational phases of the pro-
posed development are considered separately in order to distinguish the S‘nor! term and long

term impacts. It should be noted that identification indicated in the checklist relates lo the

significant leve! of impact, assuming that no negative impacts mitigation.
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124 Prediction, Evaluation, Mifigation of Iotential Impacts

12.4.1 Impacts on Physical Resources

(1) Water quality

1))

2

3)

Surface water quality

The design efffuent qualtity would be maintained through proper operation, mainte-
nance and monitoring. Without project, the water quality of Norai Khal and Dhotai
Khat at confluence of the Buriganga River is much worse than the designed efluent
quality. So the efftucnt of the treatment plant would not affect the quality of receiv-

ing water bodies, rather it may improve the water quality of recciving water bodics (o

sonme extent,

Since a significant portion of North Dhaka IZast arca will be served by the project, the
trcated effluent of this area will not be discharged through the Norai Khal, which
may eventually improve the quality of the khal, reducing the present level of degea-

dation of surface water quality.

Groundwater qualily

One of the componenis of STP would be the sludge lagoon where resulting sludge
from other unit parlicularly would be stored for some days for stabilisation. The de-
gradation of sludge would resull in production of leachete. This leachete would af-
fect the groundwalter quality. The situation will be aggravated if sludge contains any
toxic chemical. Proper mitigation measures should be adopted to ensure that no per-
colation/infillration should occur at the bottom of sludge lagoon. In this respect, it si
recommended that:

o There should be an impervious clay layer in the bottom of the pond so that no

percolationfinfiltration can occur.
o Adequate lagoon storage should be provided to atlow for the accumulation of

sludge in rainy season, when dewatering will be very stow.,

Hydrolbgy

The hydrologic regime of the project area under project condition will not be drasti-
cally changed as it will be under the FAP 8A and 8B projects. But with the proposed
intervention about 127 ha, flood plain land will be converted 1o high land. This may
cause temporary increased flooding to the surrounding area. However, the adverse

effect of this to the environment would be minimal as every year the entire area re-

12-11



mains deeply flooded for several months.

Supernatant from STP may have an impact on (he hydiology of the area. The impact
may be positive when it is considered that the treated ellluent will faise the dry sca-
son flow in otherwise stagrant khals such as Jopger Khal, Gerani Khal and Dhalai
Khal. However, during field visits of this EIA, the Jogger Khal has now been block-
cd in several sections. So, the treated effluent from STP will create water logging in

the area which may ultimately affect the hydrology.

T'o keep the hydrologic regime of the project area unaifected, it is recommended that;
o There must be a reliabilitation work for Jogger Khal, Gerani Khat andDholai
Khal. This must be treated as a precondition for implementation of the proposed

project.

It should be noted that after rehabilitation of Jogger Khal, Gerani Khal and Dholai
Khal, the flow in these khals wiil be increased tremendously. Because rehabilitation
works will facilitate flow not only the effluent from STP, but also the stormwater
from this arca. This will crease tremendous pressure an the pumping system at
Pholai Khal. To overcome this situation, it is suggested that:

o The integrated flood action plans (FAP 84 and FAP 8B) should be implemented

along with implementation of rchabilitation works of Jogger Khal, Gerani Khal

and Dhelai Khal,

(2) Air quality

The environment of Dhaka is degrading constantly by emission of lead and carbon mon-
oxide from motorised transporl like avto rickshaws, tempos, mechanised boats, cars and
trucks. Air of Dhaka has the highest concentration of lead among the cities known for
dangerous level of air pollution during low rain periods. The results are heatth hazards,
trallic congestion, traffic jams and traffic accidents. During implementation of the pro-
ject and reconstruction of roads, smoke and dust that will be emilted can pose a health
hazard to the people living nearby and damage vegetation and trees along the roads. In-
creased amount of mechanised boat will further degrade the environment. During opera-
tion of the project, smoke emitted from the sewage lift station, odour and other gases will

further add (o air poilution.

The air poilution caused by the project is only a mini-fraction of total pollution generated
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within the city and will have localised effeet only. ‘Through proper planning, smoke and

dust emission during implementation stage can be controtled. In addition, movement of

j mechanised boat should be restricted to climinate risk of air pollution.

(3) Land

1

2)

Land value

Land value will increase in the arcas served by the project as sewerage factlity is
considercd as one of the public service ntilitics. On the other hand, the areas near
scwage treatment plant, land value may be declined depending on the extent of public
health hazard. People living near the Pagla Sewage Treatment Plant expressed, that
public nuisance {odour, mosquile, etc.) affected land value. Eadicr, when treatment
plant was not in operation, land value was much less due to scever odour. Now
without odour, land value apparently seems same as in other part of the area. If
odour and mosquitoes are not controlied, no significant change in land valuc antici-

pated.

Land drainage

The project area lacks proper drainage system. The main sewer will cross Gulshan
lake at two locations. The same line will also cross Badda Khal about one kilometre
to the cast of Rampura Bridge. At these locations, there will be some temporary
drainage obstruction to stormwater. At present, untreated domestic and induvstrial
wastewater arc received by the natural khals (Begunbar/Gojaria Khal, Badda Khal,
ctc.), Gulshan Lake and surrounding swamp areas. As a result, living cavironment is
deteriorating day by day. With the project condition, raw sewage will be separately

treated and the water quality of existing lakes and natural khals will be improved.

(4) Agriculture

With the implementation of the project, agricultural Tand of about 127 ha will be lost.

This will directly affect agricultural production, reduce employment in agriculture sector

and increase landlessness in the area. So apparently project seems (0 have a negative im-

pact on agricullure. However, due to rapid urbanisation and existing housing project

within the vicinity of STP, the scenario without project would be worse. Opinion of the

tocal people also supports this fact.

During field visit, it was observed that existing housing project has extended almost near

the proposed sewage treatment plant site. With this project, it is expected that the expan-
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sion of housing project will be limited as people will not be interested to purchase land
for housing purpose. So with the project, loss of agricultural land would be less than

withoul project.

Morcover, without project, Crop yield is much less due to direct irrigation from Norai
Khal as informed by the local farmers. After implementation of the project, water quality

of Norai Khal would be betler, "This will eventually increase crop yield.

12.4.2 TImpacts on Biological Resources

(1) Fisheries
Construction of frunk mains and sewage treatineat plant across the flood plains has im-
portant conscquence on flood plain ecology. It prevents lateral migeation of fishes in the
flood plain and obstrucis movement of fishes into actual feeding and breeding grounds in
the lood plains. The extent of impact may be assessed by the length of trunk main and
scwage treaiment plant passing through flood plains and the length serves the purpose of
an embankment separaling permanent water bodies form fish spawning and feeding areas
in flood plains. However, it has some positive impacts on culture fisheries as pcrmanent @
water bodies will be protected from being contaminated by polluted water of Norai Khal,
particularly during high tide. Also guality of wastewater presently flowing through the
Norai Khal will be improved after implementation of the project as a substantial pottion
of wastewater now discharging into the Khal will be brought to STP. This will improve

caplure fish habitat particularly during lean periods.

(2) Forest and vegetation
Proposed project may cause destruction of trees and vegetation along the trunk main and
sewage treatment plant, which may lcad to alteration of the ecology. 'This loss can be

compensated by plantation of tree along the trunk main and within the sewage trealment

plant.

(3) Nuisance Plant/Eutrophication
Effluent of sewage treatment plant rich in nutrient after being discharged into surface

water will cause eutrophication and surface water pollution, make the water unsuitable

for bencficial uses and destroy aquatic environment.
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(6)

(D

shan/Banani Lakes. Most of the migrating birds commonly known as "Siberian bieds”
are observed in the wetland on the northern part of the city near Mirpur Zoo and Botani-

cal Garden which is away from the project area and in no case will be affected by project

intervention.

Insect and Rodent
The proposed scwage treatment plant would be a potential breeding arca for niosquitocs,
Sewage and the embankment will atteact some other insccts and rodents too. This will

enhance discases like malaria, fitaria and dengue within the surrounding arca.

Without project scenario also is not better as the wastewater in Norai Khal is almost
stagnant. But with project, the sitvation would be worse and may become a health hazard

to the local people if no adequate preventive measures are taken.

Wetland and wetland habitat

Trunk mains and STP will encroach into the flood plain and reduce flood ptain area,
which will alter ecology of flocd plain and may cavse destruction of wetland habitat par-
ticularly during monsoon. [t may lead to disappearance of some endangered specifies of

fish and affect bio-diversity, but presence of such species is confirmed.

§2.4.3 Impacts on Human Resources

Public health and safety

Only a part of the project area is currently served by the existing sewerage system. The
majorily of the households or establishments being unserved by the sewerage system are
using septic tanks. Grey walter and effluent from seplic tanks are discharged directly into
nearby surface drains or open channels, resulting in the deterioration of the aquatic and
living environments. With the implementation of the project, a Jarge number of inhabi-
tant would be served by conventional sewerage system. Wilh iinproved sanitation, risk
of human contacts with excreta and wastewater in sensilive areas would be minimised.

Moreaver, surface and groundwater would be protected from pollution.

(2) Socio-economic condition

Improved sanitation facilities within the project area would directly influence social val-

ue of the people’s being served. On the negdti'vc side, people not served by the sewerage
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system will feel deprived of the circumstances due to inequity among the neghbourhood.
No signiticant changes on the cconomic conditions of the people is ascertained. Only

farmers living along the Norai Khal may have a better economic condition due to in-

creased crop yield. Some employmient opportunity will be created during construction

and post canstruction stages of the project.

{3} Recreation
At presemt, recreation activities within the project area are very resiricted to some clubs,
park and movic theatres, where people look for some enjoyment. Gulshan/Banani Lakes
and Norai Xhal could have been a very potential site for recreation as the “Water Front”
near Zia International Airport. Bul duc to indiscriminate dumping of solid wastes and di-
rect disposal of domestic sewage inlo the lakes, water quality is significantly deterio-
rated. ‘This restricts use of the said lakes and Norai Khal as a recreation place. With im-
plementation of the projeet, disposal of domestic sewage into the lakes will be stopped
and Gulshan/Banani Lakes and possibly Norai Khal can be used as a potential recreation

place.

(4> Employment
construction of sewage treatment plant, 1ift stations, trunk main and laying of secon- @
dary/tertiary sewers would generate additional employment and provide income and food
securily. The additional employment would atiract skilled labours and professionals
from outside the project area and may increase wage rates. The increased population and
the moncy supply would increase demand on the existing market outlet, New shops and
expanded markets would meat the increased demand of essential items, However, there
is likely to be extortion from the contractors, so that there would be pressure on security
forces. Tor operation and maintenance of the system, there would be some opportunities

for emgloyment of skilled labours and other professionals,

On the negative side, the employment opportunily in the fisheries and farming would be

reduced due to loss of fishing round and agricultural land.

(5) Transportation
During implementation of the project, there will be an increase in the movement of fa-
bours both within the project area as well as between the project area and outside. This
would inceease demand on the existing transport facilitics and other services and attract @

additional vchicles particularly three wheeler rickshaws and vans from other part of the
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city. This may cause deficit of such vehicles in ather part of the city leading to increased

rickshaw fair both wiihin and outside the project arca.

Since most of the trunk main will be built beneath the existing road, it will intersupt
transportation during construction phase. The impact of this intercuption will be felt
within as well as outside the project area unless proper planning and measures are taken

to conteol or by pass tcalfic.

Economic activitics

No significant changes in present economic activities of pcople are expected due (o in-
plementation of the project. During construction phase, some poor, particularly fisher-
men and agriculture labour may be attracted to get involve in construction work due to
more wage. Although number of people changing their activities are very negligible as
compared (o the total population, its significance would be overwhelming as far as peo-

le’s participation is concerned.
plesp p

Navigation

Navigation is important only in the sewage treatment plant arcas, as boats are the main
mode of transportation there, due to poor or no read network. Boat transportation is very
important o the cconomy of the proposed sewage treatment plant arca. Most profession-
al fisherman presently use watenwvays for fishing in the Balu River and eastern flood
plain. There would be no impact on navigation activitics in the project area. But the
proposcd underpass fo discharge effluent of STP into Jogger Khal may obstruct naviga-
tion during construction. However, through proper planning and design of underpass,

obstruction to navigation can be prevented.

During construction phase, boatl can become major mode of transportation of construc-
tion materials, imporied earth for land filling and also for carrying labours from outside
the project area. Due to increase in demand and easiness to transport malerials, the pro-

portions of mechanised and manually operated boats are expected (o change significantly.
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12.5.2

Mitigation and Enhancement Measures

General Consideration

In the context of a project, environmental management is cencerned with the implementation
of the measures necessary o minimise or offset adverse impacts and to enhance beneficial
impacts. Unless the mitigation and benefit enhancement measures identificd in the EIA are
fully implemented, the prime function of BIA, which is to provide a basis for shaping the

project so that overall environmental performance is enhanced can not be achieved.

At this stage of the project preparation, the TMP has been preparcd in outline only, as many
important elements have yet to be fully defined. However, in the following sub-scctions, the
plan indicates the broad approach that will be adopted. The plan will be expanded during

detailed design stage when more information is available, and a detail BMP will then be pre-

pared,

Mitigation and Enhancement Measures

"The management measures 1o be taken with regard to controlling of potential impacts during

plant sitting, construction and operational phases of the project are summarised in T able
12.5.1.

'The most significant residual impact appears to be discharge of hazardous materials into the
sewerage systen: when basically the system shall be designed for domestic sewage only. It is
envisaged that all other negative impacts which can be mitigated to a large exlent, bur re-
garding hazardous waste and other than domestic sewage, it is not only DWASA who can
alone manage the problem. In such cases, DWASA will need the assistance of other organt-
sations, like DCC, RAJUK and DOE.
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Table 12.5.1

‘Envivonmental (,oln]‘o-

nents

] anrron ment

o ian A ammE T e e T e e s oG

Inpacts

_ groundwater quality

- Improved pollution abate-
ment;
- Protection of surface and

M‘uol !mlmis Mitigation and E nlnnccmenls

g am e et R I B SR

M itigationﬂ%nhanccmcnt

- Increasing sewerage conneclion
through motivating people, legisla-
tion and awareness;

| - Campaign through clectronic media

8 | 2. Sanitation and - Reduce risk of human - Mass campaign and door to door

& Sacial Structure contacts with excreta and motivation;

E wastewales; - Health education messages through

4 - Increase social value ¢lectronic media.

'-*;;': through improved sanitary

& 1 condition ]

3. Employment - Add to communily econa- | - Proper planning and make provision

my during construction, for sludge rc-use/ recycling and use
operation and mainte- of efftuent for irrigation.
nance,

1. Resettlement - Social injustice - Alternate site selection, proper
planaiag and rchabilitation of af-
fected people to ensure social jus-

o tice. e )
2. Public Nuisance/ - Losses in community - Proper design, opcmhon & mainte-
1lealth Hazard cconomy and social value; | nance and post construction moni-
- Damage to public health toring;
and disease hazard to - Effective application of legislation;
worker. - Provision of tool, equipment and
______ protective uniform to workers.
3. Traffic Hazard - Losses in commumly - Make provision for alternate route
@ economy and social values | or by-pass traffic;
g - BEmployment of persons (o control
E" N and guide vehicles.
?.: 4. Construction Haz- - Mealth and economic loss | - Proper planning, attention and pr0~
= ard to workers neighbourhood | tective measures for noise and dust
0 control;
2

- Employing local people for con-
struction work and frequent meeting
with {ocal elite;

- Ensure people’s participation

5. Capture Fisheries

- Losses in community
cconomy

- Proper planning and design can en-
sure that feeding and breeding areas
of capture fishes arc not disrupted;

- Monitoring and legislation to im-
prove aquatic environment

6. Industrial Wastes
Intrusion into Sew-

erage Sysfem

- Degrade environmental
quality and soctal value;
- Increase operational cost.

- Through legislation and strength-
ening concerned law enforcing
agencies.
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CHAPTER 13 PROJECT EVALUATION

General

‘The proposed project for the improvement of the existing sewerage system in North Dhaka
was evaluated from the viewpoinis of the expected benefits and appropriatencss/feasibility.
The composition of the evaluation items was composed of the following aspeets: (echaical,

cavironmental, financial, and sociocconomic.

Since a sewerage system is a major urban infrastructure, the associated legislative and institu-
tional arrangements, inchuding community pasticipation, for the improvement and majnte-
nance of the urban environment are indispensable 10 maximize the overall benefits of the
project. §n this respeet, comments and recommendations relevant to the sewerage system and

urban sanitation are also identilicd and incorporated.

Benclits and Justification of the Project

The principal objectives of the sewcerage system development and s operation are (1) to
smoothly drain sewage/wastewater discharged in the sewerage service arca and (2) to treat

them ai the sewage treatment plant to mitigate water pollution in the receiving water bodies.

The North Dhaka arca is one of the fastest-developing parts of Bangladesh and will continue
10 be so in the foresecable future. However, North Dhaka lacks an adequate sewcrage system
infrastructure and the failure to provide such infrastructure will have a profound impact on the

future development of the eity and on the health and welfare of its inhabitants.

The leakage of sewage from sewer pipes is another problem of the cxisting sewerage systen.
This leakage associated with deteriorated water supply system has most likely contribuled to

the spread of water-borne/related/vector discascs in Dhaka City.

The proposed sewcerage project is formulated to improve the existing urban and watcr envi-
ronment conditions and to help cstablish an overall sewerage development plan for North
Dhaka. #t also includes treatment of collected sewage at a treatment plant to reducce the pol-

hetion load of the receiving water bady.,
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I'cehnical Evaluation
Project cvaluation from technical vicwpoint is caricd out as described below.

(1) The discharged sewage will be collected and conveyed via sewer nctwork to the sewage
treatment plant, direct discharge of untreated sewage into lakes and rivers will he pre-
vented.  In addition, septage will atso be collected and tecated at the sewage lreatment
plant. Through the implementation of the proposed project, water quality in public water

bodics, wherein raw sewage is currently discharged, will be considerably improved.

{2) The sewage treatment method adopted in the propesed sewerage project is selected in due
consideration of required level of technical expertise {or operation and maintenance, con-
struction cost including land acquisition cost, operation and maintenance cosl, and final
disposal cost of accumulated sewcrage sludge, to attain the most cconomical way to

achicve the objectives of the project.

(3) The effluemt quality from scwage treatment plant will meet the legislated water quality

standards of Bangladesh.

{) The improvement of the existing sewer nelwork is included in the proposcd project as in-

dispensable mean to mitigate inundation/submergence of roads and residential arcas.

For furtherance of environmental improvement in the Gulshan and Banam [akes, the follow-
ing measures are deemed inevitable for those houscholds being situated in their catchment
areas

1) Appropriatc maintenance of septic tanks

2) Introduction of advanced biological treatment unit for individual houscs

Environmental Consideration

Environmental Impact Asscssment (EIA) of the proposed project was carricd out during the
coursc of the Study. Results of this ElA study have raised certain possibility of cnvironmen-
tal impacts by implenmentation of the projoct. Preventive measurcs and retevant legistative ar-

rangements arc thercby considered to mitigate the anticipated environmental impacts.
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As a whole, the proposed projeet including the said preventive measures is determined o
have minimal and tolerable impacts to the environment and considered great contribution to

improve current environmentat problems and conserve aquatic cnvironment.

Among others, the following preventive measures are included in the scope of the proposced
project:
(1) Sewcrage sludge will not be disposcd into the receiving water body and will instead be

rentoved via truck and be taken to a suitable disposal site.

(2) Possible emission of offensive odor and growth of undesirable insects will be minimized
by appropriate tandscaping. concrefe banking on the slope of lagoons, and provision of

green belt wilh trecs along with the perimeter fence of the treatment plant,

Financial Evaluation

The resalt of financial analysis in ittusirated that, based on the financial projections until the
year 2025, the projected recommended in the Feasibility Study is fiscally viable. The FIRR
of the Master Plan also gave a posilive return, but not at a high ratio. It should be noted,
however, the financial projections were based on a fairly optimistic view of DWASA’s future
fiscal performance and on its ability to raise its tariffs, improve its operation/collection effi-

cicney, cte. to meel the expected expenditutes.

As for funding and cost recovery aspect, DWASA is expected to be able to meet with the ex-

pected debt servicing requirements and to be able to handle the projected O&M costs.

Economic and Social Evalualion

Safc drinking water and the sanitary disposal of wastes have long been recognized as basic
socictal needs that function to safcguard human health and cnable more productive lifestyles.
In North Dhaka, continued population growth and urban development have cxacerbated the

health and environmental problems caused by inadequate dréinagc and poor waste disposal,

While it is a given that advanced scwer systems help to alleviate these issucs, the positive cf-
fects of sewer systems can be broken down into two calegorics. The first of these is direct cf-

fects, i.c., the direct contributions that sewer projects make 1o thosc individuals who discharge
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wasle into the sewer system. The ather of these s indireet cffects, i.c., the indirect conlribu-

tions a scwage system makes o those individuals who are not connected to the system, as

well as those conttibutions the system makes to future geacrations.  In cconomic terms, such

indireet benefits are called exterpal cconomics, in which production or consumption yiclds

positive benefits to even those who are not paying for said service dtircetly. The following is a

scrics of examples of such beaefils.

)

)

)

)

Improved public health

Improved public health is a community benefit that contributes to aill members of the
community regardicss of whether or not they arc connected to the scwage sysiem. A con-
erete example of the benefits of improved overall community health is the decrease in so-
cial costs, since an increased level of sanitation will lead to a deercase in healih carc cosis

and in auxiliatry sanitary scrvice costs,

Infrastruciure as a basis for cconomic development

Invesiment in a sewage system pravides a positive base for ccopomic dovelopment, both
through the emplayment generated through the actual building of the system and through
coniributing to the overall public wellare. This in tura can be uscd to induce investment
into North Dhaka’s private scctor by both domestic and foreign enterpriscs. As such, the
building of a scwage system can be scen as a long-term investment to generate increased

national income lor futerc generations,

Construction’s short-term effects on the local economy

During the period of construction of the sewerage system, the public scctor's expenditures
have the effect of increasing district ouiput (expansionary cffect). When these expendi-
turcs arc initially made, output will rise at first by an equal amount. But as thosc in capi-
tal-goods industries begin receiving more income through this increase in expenditures,
they will then set into motion a chain of additional secondary conswmption spending and

employment. This expansionary effect will generate an increase in national income.

Construciion's long-term clfects on the local cconomy

Even after construction has been completed, an expanded scwerage system will have a
positive cflect on local cmployment by absorbing 2 hari of the labor foree as maintcnance
workers. The consequent increase in income will increase effective demand, which will
in turn contribute to cconomic growih, as will the derived demand from the pmjcct’s
maintenance activitics. This cconomic growth will be a long-term benefil, not only by the

present residents of North Dhaka, but future generations as well.

13-4



i

[F+s

As explained above, ceonomic benelits of huilding a sewage system are not Hmited (o indi-
vidual users, but rather are spread avee socicty as a whole, as well as over multiple gencra-
tions. Some of the public health bene(its, such as the avoidance of epidemics, arc external o
the individual user and so not necessarily inctuded in the price of service.  Since the benefits
of a sewage system arc reaped over many generations, in theory, the financial burden could be
spread out over many generations as well. The annuval maintenance and operating cosis
should also be borne by generations to come as such funds will be necessary in supporting a

high lcvel of luture service,

Howcever, in actualily it is quite difficult to spread the costs of such prajects over the various
indirect beneliciarics of the completed project. As a result, the portion of public expendituses
which arc not attributable to the individual user are not atways fairly charged to other possible
bencficiaries. Thus, when only caleutated in these tesms, the projected amount of funds to be
generated by charging only direct users may appear 1o be insufficiont.  However, whein also
calculating the broad social benefits which are indirectly created by the project, and which are
not included within standard EIRR procedures, onc discovers that the negative financial re-
sulls derived via accounting procedures (EIRR) may not be an appropriate index for gauging

the overall cconomic meaning of a sewage project.

Consequently, in terms of overall cconomic meaning, it is important that the objectives of a
sewage project in a developing nation are as follows: () maintaining the quality and quantity
of scrvice predetermined at the initial time of investment; (b) maximizing the cconomic bene-
fits and financial revenues; (¢) minimizing public expenditures; and {d) spreading those ex-

penditures over various generations.

Risks and Unceriaintics

The project proposed in the Feasibifity Study will be an clement of the Master Plan’s program
10 provide North Dhaka with an cffective and efficient sewage system, and is also an effort to
improve public health and eavironmental conditions.  However, a number of potential risks
and uncertaintics do remain, the bulk of which the goverament is aware of, but nced to be re-
emphasized so as o allow for more efficient discussion and implementation of any resolu-
tions reached.  Some risks and certaintics are diseetly related to the project being proposcd,

bul more important risks concern the management of DWASA itsell.
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13.4.1

13.4.2

Futwre Urban Development

Scwer systems are usually designed bascd on urban development planning (forccasting).
However, if actual urban development significantly differs from that forecast, such as if the
population were to grow at a significantly higher rate, the sewer system would not be able to
adapt (o the new level of demand, leading to sanitation problenis. This would obviously make
il nccessary 1o adjust in accordance with the actual rate of urban development, or in a morc
scrious case, to start ovee from the planning stage once again. For cxample, werc urban de-
velopment to far surpass expeclations, the existing sewer system would no tonger be of suffi-
cient capacity. If this is the case, restricting scwer service 10 the level forecast at the original
planning stage would prove 1o be a burden to those dwelling within the region.  Another pos-
sible scenario is the revision of environmental laws and regutations to a higher standard after
the scwer system has been established. IF this were to occur, this would in turn make it im-

possible for the exisling scwer system to meet such standasds, and substantial revisions to the

original plans would be necessary.

On the other hand, if revisions to the original plan are made teo frequently, this makes it diffi-
cult to keep a clear view of the scetor’s long-term objectives and also teduces the level of

consistency with other infrastructure planning.

As such, in order o allow the flexible adaptation of sewer scrvice to changing circumstances,
deviations from the original plans should be constantly monitored by the sewer management
in order to cnable the timely implementation of any necessary revisions, such as those taken
to adjust to actual developments in other sectors of infrastructure.  Accordingly, the sewer

management should do its best to maintain a flexible organization and data system, but onc

that also allows review of existing plans.

Fulure Economic Developmeat

Although the sewer scctor is not able to control future economic development, the financial
sustainability of any sewer project depends heavily upon such growth, since this in turn de-
termines the future rate of revenue growth. H the economy of Bangladesh grows favorably,
the average income per houschold will increase, which will in turn increase the general pub-
lic’s ability to pay for sewer service, improving the prdjecl’s financial viability. However,
were the economy o take a downturn, this would accordingly reduce household income and

the public’s ability to pay. Ina worsl casc seenario, this could force the project 1o shutdown.
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13.4.3

13.4.4

Financial Deficits

DWASA is now working to put its financial house in order and is making some progress. In
addition, there arc a number of projects that are being discussed with various donor agencics
and some of these projects will undoubtedly come to fruition.  However, the debt service re-
quircments for any future projects should be examined from a long-lerm viewpoint.  The
ability of DWASA to implement a management accounting system and an elfcctive planning
department will play a key role in ensuring that DWASA will be able to maintain an ac-

ceptable debt evel.

Shifis in Foreign Exchange Ratcs and Iaflation

The projoct is susceptible to inflation in a number of ways. Were inflation to occur during
construction, this would make it difficult to complete the project within the projecied budget.
Morcover, were inflation to atise after service has commenced, there is no guaranie that
seevice 1ates could be raised in proportion to the rise in inflation, since governments are ofien
reluctant to raise rates due to both the psychological impact of a rate hike and because such
increascs might sct off another round of the inflationary spiral. However, not raising ratcs
may also have an inflationary impact, since that without increased revenuds, the project’s fi-
nancial deficit may increase, and additional funds woutd have to be raised through pubtic bor-

rowing. This in turn could have inflationary cffects as well.

The project is also subject to fluctuations in forcign exchange rates. Since machinery and raw
malcrial imported during construction is usually paid for in foreign currency, any appreciation
in the value of the foreign currency will have negative effects on the project budget. Morco-
ver, during the repayment stage, if the loan is financed in a currency other than the Bangla-
deshi Taka, repayment is inevilably susceptible to changes in value of the foreign curcency.
Also, were the Bangladeshi Taka to depreciate in value, this would make it difficult to repay
the debt on schedule.
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13.4.5

Hidden Cosis

In additions to (he costs forecast by the project, there are also hidden costs which must also be

recagnized.

(1

@

Construction of Houschold Conncetions

The budget for construction dacs not factor in the costs required in making houschold
connections and in extending the main sewer pipe. However, without this infrastoucture,
the sewer system will be effectively useless to the gencral populace. In principle, the
costs incurred during the consteuction of the houschold connections should be paid for by
the users. In this project, an allowance was made for the provision of Tk 20,000,000 to
cstablish a fund to allow the uscrs 1o use speeial loans to offset the costs of conneeling (o

the system. The details of 1his find will have to be worked oul at a later stage.

Cost of Processing Indusieial Waste Water

Certain sectors, such as the chemical indusiry, produce contaminated wastewater which
should not be discharged into public waters without undergoing processing by a private
plant. I such wastewater were to be discharged without undergoing thorough processing.
the burden placed upon public processing plants would be beyond their capacity. As such,
to minimize public cost, such indusirics should provide their own treatment facilitics at
their own cost, in accordance with the “polluter pays” principle. If il is financially diffi-
cult for such firms to purchase {reatment ¢quipment on their own, financial subsidics to
such firms should be implemented. These costs are not included within the original pro-

ject budget, but instead are regarded as social costs.
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