The number of connection for the domestic sector and its consumption pattern by area are shown in
Table 14.5, mdlcatmg that 27 percent of the domcstlc consumers use not more than 10 m* per month

and 55 percent not more than 20 m’ per month.

As reoogoizod in most ot‘ tho :dctrc!opitlg coontfics, it is quite':di.fft'ctllt to get the exact figures of the
quantity of water produced. T ho main reason is that reliable records ‘of flow measurement are not
available at water tleatment plants to monitor the quantlty of water produced. Accordmg to the data on
production cost shown in the regtonal pcrformance of KEY MANAGEMENT INFORMATION, the
production cost in terms of Rupee per m’ is reported in a wide range, say, Rs.2 to 20/m®. This appears

to be due to inadequate metering, a lack of reliable data on flow measurement at each plant, and so on.

In light of the above-mentioned operation, the first priority is advised to be placed on more reliable
measurement of water produced. Based on roliable data about vnit prodiction cost, collected from each
water treatment plant, RSCs first monitot the activities of operation and maintenance and make a

monthty .report with comments and opinions to the Hesd lOfﬁce Ttte.top management of the WSDB
could monitor the operation activities, as a part of ‘the cost containment programs based on the’

sequential records of water production and operation and mamtenance costs

Cost containment measures had better be taken, first focusing on reliable measurement of water

production which is cxpécted to bring favorable offects to the operation as a whole.

Through nnplomcntatlon of the adequate metermg of water produotlon the following favorable directJm

dlrcct impact could be expected:

0 Reduction in operation and m'imtenanﬂe cost

0 Awareness of the mventory coutrol {monitoring of the adequate fevel of stocks)
resulting in the cffective management of inventory control.

0 Mitigation of futile water consumptton by continuous actmtlcs with a mixture of
. public awareness campaigns, health education programs, etc.

The unit production cost is calculated by the totai operatmg cost plus admmlstratwe overheads dlwded
by the water produced. Based on the past performance for these three years, the umt production cost is

assumed at Rs.3.6/m’ for 1993 as shown in Table 14.6, where the cost allocation is depicted as well.

14.1.2 Present Financial Situation related to Debt Service :

The loan repayment schedule is forecasted, taking into account the past disbursed amount and the
disbursement schedulc for the on-going projects and the loan committed projects. listed in Table 3.12 in

Chapter 3. As discussed in the previous chapter, the NWSDB’s responsibility for the debt service is
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principally assumed to be for 50 percent of the external loan amount, payable at previously established

terms for re-lending to the NWSDB through the Treasury.

The debt to debt plus equity or total assets ratio for the NWSDB has been marginally declining to
about 20 pércent as of 31 December 1993, a very low figure cven in taking into consideration the effect

due to the Board’s debt service responsibilitics for only 50 percent of external loan procceds,

In addition, the debt service coverage ratio indicated for these years is rather strong, averaging about 3
or 4 to 1, in spite of a low level of total asset turnover (revenue divided by total assets). This is notably
attributable to the strong financial support of the Government in a form of capital grant: However, the

implication of long-term liabilities' management is cause for concern.

The outstaﬁding “of the long-term liabilities . represented by "Foreign Loan through Treasury" is
Rs.3,564 million in the balance Shcct as of 31 Dccemb.er. 1993." On the other hand, the debt outstanding
as of 31 De_f:éfnber 1993 is estimated at Rs.2,240 million according to "Repayment Schedule” in Table
14.7., The difference of Rs.l,.324_ million is said to be transforred from "A/C of Long-term Liabilities"

“to "Capital Grants-Central Government", the journal entry of which is considered 1o be as follows:

Cash | 1,324

Capital Grants - Central Government 1,324
Long-term Liabilitics 1,324
‘Cash | 1,324

The timing of this transfer is said to be discussed among the authorities concerned.  Unless this kind of
transfer to mitigate the debt burden of the NWSDB be applied, the profit after depreciation and interest
for 1993 would have gone mto the red. Even so the debt service coverage ratio could be secured to be

more thaﬁ 12,

In addition,'no interest is said to be imposed on the major current liabilities consisting of “Loan Interest
Payable” and “Loan Capital Payable”, the amount of which is Rs.579 million and Rs.512 million,

respectively. These could be regarded as subsidies from the government.

The financial management of the NWSDB is reported to have improved in several aspects such as
billing and collection and general ledger functions, resulting in a high level of financial consciousness
among the NWSDB managers. However, the financial management is recommended to be further

strengthened, first of all, focusing on the debt service Ihanagcment.

14-3



It is advised that the NWSDB make further efforts in cost reduction and in inventory and fixed assets
management in pursuit of sound financial management, in order to become a scif-sustainable and

financially independent iltilitj’ cnﬁty less free of the government support/participation.

14.1.3 Loan Repayméu! Schedule

The projection of the loan repayiment schedule is schematically presented in Figure 14.2 while the
details are tabulated in Table 14.7. The calculation consists of the foliowing data for the projects
assisted by the foreigﬁ financing agencies; o

o Disbursed and disburscment schedule by year

(The projects proposed for outside the Greater Colombo area shown on Table 14.8 are
included.) ' ‘

~ o Debt outstanding .
o Debt service projection (interest and repayment)
It should be noted that the project listed are limited to on-going and 'c'c>mmitt6dbncs, ad any projects
which are planned but' not yet committed by the external financing agencies early in 1994 are not

included i the loan repayment schedule,
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“Table 146 Unit Production Cost and Cost Allocation

Operation & maintenance Cost

1991 1992 1993 Rate of growth (1991-1993)
Chemicals 39,742,056, 54463269 52,741,602 15%
Punmping Cost-Electricity 152,299,179~ 168,549,168 231,973,364 23%
Repairs & Maintenance 75,630,448 79,613,674 51,947,575 7%
_Personnel Cost 195755358 224,446,486 279,002,700 .. 19%
Other Scheme Costs - - 27,904,989 36,215,421 72,534,224 61%
Administration overheads 82,895,727 107.017,088 126,291,577 23%

. _ .+ TOTAL - 514,227,157 670,305,106 814,491,042 199%
Water produced (000 m3fycar) 192,000 216,000 228,000 9%
Unit production cost(Rs.fm3) 2.99 3.10 3.57 9%
1992 COST ALLOCATION
6% ® chemicals
16% Lo :

[ Pumping Cost-Etectricity

9% 28% - ' Repairs & Maintenance

B Personnel Gost

Other Scheme Costs

35% 6%
Administration overheads
COST ALLOCATION
900,000,000
800,000,00G Administration
S overheads
700,000,000
! Other Scheme Costs |

600,000,000

- ' P i
500,000,000 ersonne Cos_t

Repairs &

400,000,000 :

‘ . _ Maintenance
300,000,000 L] Pumping Cost-
200,000,000 Electricity
100,000,000 M Chemicals

0

1997 1992 1993
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14.2  Projection of Financial Plan of the NWSDB up to 2000

To realize the objectives set out in the Corporate Plan _(1991-1995), the positive support of the major

external financial agencies and the government for cost containment programs, collection improvement

stratogics and tariff revisions enabled a series of measures designed to improve the overall financial

viability of the institution, to have been carried, resulting in the good performance for the past three

years (199 1-1993) with a strong financial support of the government.

14.2.1 Corporate Financial Targets

The f‘éilowing corporaie financial targets are set up 'ﬂﬁough frequent discussion with the staff

concerned to make the NWSDB an independent and sustainable public utility organization less free of

the government support by the year of 2000, when the accumulated deficit amounting to Rs.1,330

million as of 31 December 1993 be liquidated.

1y
2)

3)

4)

5)

6)

Thé revenues should cover its operating cost, depreciation and loan interest.

Debt service coverage ratio (Profit before interest and dépreciation/Debt services) is

maintained at more than 1.5 to 2.0.
The increase in average unitary tariff should be kept within an inflation rate.

Account Receivéble: (Debtors), amounting to Rs.650,525,74‘2 as of 1993.12.31, shouid

be, in part, written off over a reasonable period, say, 10 years. -

The net surplus for the year, that is, net profit after interest and depreciation, should be

around 2% on the net fixed assets. (No revaluation of fixed assets in place is taken into

" account over the period up to 2000).

The accumulated deficit should be cleared up by the year of 2000. (After the
accumulated deficit having been cleared up, it should be considered whether a dividend

holiday be lifted up or maintained further).
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Table 14.8 List of Newly Proposed Projects
1. Proposed Project : Outside the Greater Colombo Area
Name of the Capacity | Year of Project Cost Distriburscment Schedule | Source
Scheme (m’/day) | Commis 'F-C-‘l N L.C. - .F-C-_l RL.C-_I. of Finance
sioning (Rs.ml) {Rs.mil} {Rs.il) . (Rs.mil)
Ja-Ela 1,000 | 1995 | - 520 | 1994 - 25.0 | Gov. of Sri Lanka
1995 - 270
Samanturai 4,500 1996 - 2400 1993 - 60.0 | Gov. of Sri Lanka’
Matara 15,000 1 - 1997 776 3280 | 1994 385 1250 | Lloyd Bank &
1995 2.5 1954 | Gov. of 8ri Lanka
199? i.H 17 '
Ydunuwara & 11,000 |- 1996 54 432.0 7 1994 3._2'[ 87.4 | Foreign Fund
Yatinwara .o 1995 198 1248 :
1997 0.29 66.1
Hemmathagama 900 | 1995 . 370 1993 - 5.0 |.Gov. of Sri Lanka
1994 - 10.0 | & NWSDB
1995 - - 22,0
Hasalaka 400 | 1994 - 15.0 | Comp Gov. of Sri Lanka
leted & NWSDB
Anudarapura 28,000 1997 - 1,000 | not not yet finalized
yet
finali
zed
‘Homagama 1,360 | 1994 - 40.0 | 1994 - " 40.0 | Local fund
Kalmunai 4,550 1996 169.0 323.0 1 1994 155.2 1358 "Gov. of Sri Lanka
: 1995 123.8 11.7 | & EFIC of
1996 44,1 21.1.{ Australia (Export
| Finance and
Insurance Corp.)
2. Proposed Project - In the Greater Calombo Arca
Name of the Capacity | Yearof Project Cosl Distribursement Souice
o Schedule '
Scheme (m*day) | Commis F.C._l LC. rc. LC. . of Finance
) sioning {Rsmil)  {(Rs.mil) (Rs.m:l). - (Rs.mnil) .
Ambatale 1996 27713 3191 | 1994 832 74.2 | Gov. of Sri Lanka
Treatment facilities 1995 2177 3416 | aund French Credit
Extension Project - 1996 182 215 '
(Remote
surveillance of
Colombo Water
Distribulion
System)
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The following three measures described in the Corporate Plan {1991-1993) will be indispensable as

well to

accomplish the above corporate financial targets, designed to improve the overall financial
P 24 P .

viability of the Board.

14.2.2

1} ‘Cost containment programs
2) Collection improventent stratcgics
3) Tariff revisions

Pre-conditions of Financial Management

The pre-conditions for preparation of the future revenue and cash-flow projection arc assumed as

follows;

(1

Production Capacity of the NWSDB up to the year of 2000

The prodxictiou capacity up to 2000 is estimated in such condition that the projects proposed
for outside Greater Colombo to augment the production capacity, the list of which is given in

Table 14.8, are to be implemented.

A very simple model is used lo project a‘future revenue where the water produced at a 90

percent operation rate of design capacity minus NRW be consumed by each group with the

()

respective predetermined ratio.
Operating Rate

The water treatment plant is estimated to be operated at the rate of 90 percent of full capacity,
50 that the annual water served is estimated by multiplying the followmng two factors;

1) Production capacity 715,000 m*/day

2) Capacity utilization T 9%

resulting in 228,000,000 m’/year as same as that in 1993

i4 - 17
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®

@)

Non-Revenue Watcr

The Non 1'eveni1e Water (NRW*) has been reported to be in the Tange of 35 to 45 percent of
the water served based on the stuches camed out by the NWSDB and the past operation data.

It should be noted that these ﬁgures are based on mcomplete data consisting of flow
measurements ma_de at certain locations and measurement of water production at treatment

plants, and on other assumptions.

In this study, the NRW as of the end of 1993 is assumed to be 45 pereenf and is scheduled to
decrease from 45 percent in 1993 ‘to 40 percent in 2000, being attributable to expected
improvement in the snuatzon of the factors represented by non—physue'ti loss such as
illegal/unmetcrcd connections, defcetwe meters, etc.

This assumption is based on the engineermg Judgmeﬁt that all water_sup].jly and distribtitiqn
systems will have to allow a certain acceptable/manageable UFW level, say, 35 percent which
"can be, In other term, regarded as limit to the loss of water that should be tolerated.

Allocation of Water Served

The allocation of water served is classified into the folloi\"ing five groups based on the pest

- performance;
Allocation of water served for Total Région
b Domestic 48 %
2) Non-domestic 27 %
3) Others ' 3%

* Definiticn of Non-Revenue Water (N_RW) '

The Non-Revenue Water (NRW)' is here defincd as the percentage of the water production, representing
Unaccounted-for water (UFW) plus accounted Non-Revenue Water (A/C NRW). The UFW is further dmded
into physical loss and non-physical loss.

The following can be considered as major factors affecting NRW.:

Physical loss Non-physical loss
1)  Leakage in the transmission/distribution O R
2y Ilegal/unmetered connections ' 0
3y  Defective meters/Erroncous/Estimated Readings _ 0
4y  Misuse of stanposts s O
%o 100%
: Production )
Sales : NRW \
Sales A/CNRW : UFW _
Sales A/C NRW Nnn—Physmal loss |  Physical loss
Note:  Water use within the yard of (reaiment plant which is cstimated Iess than 5% is cons:dered 1o be
included in A/C NRW.
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)

(6

(7

@®)

®

(10)

4 . STD/POST 13%
5) Bulk 9%

Bill Collection Rate

The average bill collection rate is assumed to be 95 %, based on the .past performance.

%er Révcr;ues

The rc.:vcnues.cx.cept from sale of water arc defined here as other revenues, rcprcsentiﬁg new/re-

connection recoveries, fees and other charges, interest, etc. The “other revenues™ are estimated

based in the 1993 data with an incremental rate of 2 percent per annum.
Operation and Maintenance Costs

The direct operating cost and the total operating cost including administrative overheads, are

assumed as follows;

1) Direct operating cost 3.0 Rs./m’
2) Total operating cost 3.6 Rs./m®

‘The above cost has been deduced from the income statements of the NWSDB (1993),

~The unit production cost, which is the operation and maintenance expenses divided by the water

production, indicates 8 to 9 percent increase per annum for the past 3 years as shown on Table

14.6. These figures seems to be not sufficiently reliable for discussion due to a lack of correct

measurement at each treatment plant.

Depreciation

The depreciation is based on the information from the NWSDB. The NWSDB applies much

.~ higher rate of depreciation at around 5 percent ‘than that commonly used in the accounting

principles in Sri Lanka.
 Debt Services

The debt services which consist of inercst and principal repayment, have been constructed as

shown in Table 14.7 based on the information from the NWSDB,
Inflation Rate
The inflation raté in Sri Lanka is forecasted as follows:

10 % to 1998

The inflation rate for the capital expenditures to be imported is estimated at 3 percent.
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As a whole, the cscalation rate for the capital expenditures for the external-ald projects is:
estimated to be at 5 percent, where the foreign and local portions are 70 percent and 30 percent,
respectively. : ' -

(11)  Average Tariff

The-average tariff for each group is estimated based on the performance of based on the past

performance,
1. Domestic Rs. 4.4/m’°
2. Non-domestic Rs. 202/m’
3. Others " Rs. 292/m’
4. Standposts _ Rs. 1.50/m’
5. Bulk S Rs. 4.80/m°

The incremental rate of tariff for each group has been determined to meet the COfporate ﬁn’a’nci_él targets
set out as below. The projections do not include tariff increases in real terms but include provision for

tariff adjustment in line with inflation.

14.2.3 Projected Financial Plan
The projection of the fmaricial statcment up to 2000, such as inciome:stat'ements, cashffow statements
and balance sheets, are presented in Table 14.9, having met the corporate financial targets, the vital

criteria of which is to'make the accumulated deficit clearcd up by that year.

The tariff revision for the major categories/groups which will be required to meet the targets, its

resultant net income, and its cashflow, etc. are presented in Table 14.10.

14.2.4 Implications of Financial Management

The forecasts of revenues and cashflows in the previous section include that the NWSDB will be able
to make substantial contributions to solving the accumulated deficit problem by the year of 2000,
eventually resulting in raising a part of funds required to implement ifs capital programs from internally

generated funds.

Key assumptions include those related to continuous efforts in bill collection, the government’s
recognition of annual tariff adjustment and revision in line with general inflation and continuons

undertakings of cost control measurements.
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1f these assumptions hold true, the forecasts indicates an ability to contribute its own funds to further

capital investment to be required for the year to come.

The possibility that the government could withdraw a part of the capital grant, now amounting to
Rs.9,834 million representing almost 70 percent of the shareholder’s equ'itj', will not be likely for the

years to come.

Even of the good performance be attained so as to meet the corporate financial targets satisfactorily,
major levels of equity financing (capital grant) from the government will be required for the major

projects envisaged such as the Kalu Ganga Project.

The final decisions concerning the amounts to be allocated to the Project and the timihg for such in
relation to investmgnt to be made in other’ projects, shall be made by the officials of the Ministry

concerned and the top management of the NWSDB.

The NWSDB, however, is clt,arly capabie of undertaking the full investment program as envmaged
under the stated assumptions. In any event, further strengthemng of the NWSDB’S institutional
development inclusive of inter-departmental management information system under the initiative of the
Corporate Planning Unit and decentralization of RSCs, and financial improvement programs will be

needed to reach the levels of financial performance indicated in these forecasts.

Furthermore, i is important o expand and institutionalize the operation and the financial management
so that 1t fully covers all regional operating acti\rities. To achieve this objcctive, it is indispensable that
Corporate Plannmg Division, Commermal Division and Finance Division cooperate closely each other
with intermittent advise from Operatlon Division and prepare the Key Management Information Report

representing the accepted performance review document of the NWSDB for the top management.

14.3  Water Tariff Consideration
14.3.1 General

The tariff revisions implemented for the recent years have had a major impact on the financial
improvement of the Board as discussed in the previous chapter, and have resulted in satisfactory levels
of cash generation to permlt the NWSDB to cover all operating costs and debt service for these three

ycars.

However the accumulated deficit still remains, amounting to Rs.1,330 million as of December 1993

which is almost equal to the annual revenue. Revenue generation is projected in the previous chapter to
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reach, the point where the NWSDB becomes subject to-corporate -income tax in 2000 when ihe
'lccumu}atcd deficit bc totally cleared up, if the operatlon be sat:schtonly pcrformcd so as to meet the
corpmate targ,ets set out. The current accunmlatod deficit appcars to be, in palt duc to the NWSDB
being not allowed to make tariff revision before 1990, The deficit had been made up for in form of

capital grant from the government, in other words, govermment subsidy.

This successful performance on cash generation is dependent on a current high level of collections
(including arrcars) being sustained and on satisfactory-level achicvement of cost reduction programs.
The projections of cash generation, focusing on the increase of. revenues, should be interpicted to

include provision for tanft adjustment in fine with inflation.

14.3.2 Present Level of Water Tariff
The historical tariff stracture is presented in Table 14.11. The consumers afe classified into several
categories, the tariff rate of which is established in due consideration of cross subsidies among the

categoties. The tariff is based on metered consumption, having a uniﬁed system across the country.

Especially, there Is a 51gn1ﬁcant cross—submdtes among, the domesnc consumers. Thdt is, uscrs with
low consumption pay a low fariff rate while users with high Ievel of consumption pay higher tarlff rate,

This scheme will also encourage the poor houschold to make an application for connecting to the water
system.  This will meet "the social objectives” represented by philosophy "some for ‘all, rather than.

more for some".

1433 Fu’tufe Water Tariff Coﬁﬁideration

To meet the corporate financial targets, the tariff revision in addition to the cost containment prbgrams
and collection sustainable strategy, will be advised to be made as shown on Table 14.10. :Accbrding to
the étudy res:ult.,'the incremental rate of each tariff gfbﬁp over a period of (1994-:2000) may be ranged

within the expected inflation level.

Group Average incremental rate over a
' period of '1994-2000
Domestic 7.0%
Non-domestic. .. 8.6%
Total 7.6%

However, the actual fariff structure for the domestic sector should - be 'speciﬁed by consumption
magnitude in the same manner as before by the top management, reflecting cross-subsidies among the

domestic consumers,
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Table 14.11

Water Tariff Structure

Catégory' 1984- 1990 1991 1992 1993 1994
: 1989 -Aug, lan, Jan, Jan. Tan.
Direct Billing (Rs./month) =

Service Charge

. All consumers 0 5.00 5.00 5.00 -

" Domestic 6.00 600
Non-Domestic 10.00 10.00

Domestic (Rs./m’) _ _
0-10 m*" Free . Free 1.00 - 0.65 0.75 0.75
10-20 m* 1.00 1.00 1.50 1.10 1.20 1.30
20-30 m* 3.00 3.00 - 4.50 4.00 4.50 4.80
30-40 o’ 5.50 5.50 8.00 7.50 8.50 9.40
40-50 m* 5.50 5.50 8.00 7.50 8.50 12.00
Over 50 m’ 5.50 11.00 19.50 - 20.00 25.00 25.00
Standpost 0.80 0.80 1.00 125 1.50 1.75

Non-Domestic (Rs./m’)

- Government, institutions § 565 | 100 19.50 | 20,00 21.00 22.00
and Commercial : K
Tourist Hotels 9.00 16.50 25.00 27.00 27.00 27.00
Industrics 9.00 | 1650 25.00 27.00 25.00 25.00
Shipping 50.00 50.00 75.00 80.00 80.00 80.00
Religious Institutions same as Domestic '

Unmetered Flat Rate (Rs./month) _
Domestic : 30.00 100.00 100.60 100.00 150.00 150.00
Non-Domgestic 40.00 500.00 500.00 750.00 | 1,000.00 | 1,500.00
Bulk Billing (Rs./m’)
without Electricity NA ~1.75 2.50 2.7 - 3.40
-with Electricity NA NA 4,00 4.00 445 4.90
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The unitary tariff for each category is estimated based on that discuissed in the previous chapter and an

incremental rate of taciff. The unitary tariff is summarized as follows.

Future Unitary Tariff (Rs./m*)

2002

' 11993 -
Categolnymup (Actual) 2000 (Commissioning year the Kalu Ganga)
" Domgstic 44 7.0 7.1
Non-domestic 202 358 395
Others 29.2 41.0 452

14.3.4 Affordability

The average income for the middie 20 percent (3rd 20 percent quintile) is estimated to be
Rs.3,677/month in 1989 as shown in Table 14.12. The income in 1994 can be deduced at .
Rs.4,262/month with a conservative assumption that the incremental Tate is 3 percent per anmum:

" Generally the affordability for water charge is said to be around 3 peréent of the household income.

‘ . 3
3 % of monthly houschold income = 4262x Too

Rs.127.9

i

AVeraéc monthly billing
per household as of 1994

il

Rs.51.5 /month

The scheme is sufficiently affordable.

On the other hand, according to the extensive analysis of aﬁ'ofdability.discounted iﬁ the Repost of
Greater Colombo Master Plan Update Addendum Report, September 19927 such a general conclusions
still holds that the current tariff be well within the range of affordability (1..5 and 1.7 percent of

household incomes excluding households in the lowest quinﬁie of income).

The household income excluding houschold in the lowest qﬂi‘ntile.of income is estimated to be Rs.7,578

(= (2,090 + 3,677 + 5326 + 19 217)/4).

The income in 1994 is deducted to be Rs.8,784/month with a conservative assumption that the

incremental rate is 3 percent per annim.
1.5% of the household income = 8,784 x (1.5/100)

Rs.132

I
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T he scheme is sufficiently affordable as well.

At present the tariff rates appear to be affordable compared with the water tariff in other countrics as
shown on Table 14.13. Future increases :ﬁay necessitate further cross-sector subsidies from the high
water uscrs in the donigstic sector and from the non-domestic sector, i\owcvcr, such increased cross
scc.:tor' subsidics may be more difficult to justify so that the tariff rcvision will be necessary to be made
independently and flexibly for the respective category in cope with the future debt services, and its

social and economic requirements.

14.4 Vinancial Plan for Implementation of the Kalu Ganga Project up to 2010

A precise review of the financial performance of the NWSDB was carried out in the previous section to
assist in prepafing the futurc tariff revision based on the revenue projection and the debt service

obligation and in assessing its capacity for undertaking future major investments.
The unitary tariff and other major'paramctcrs applie'd for the financial analysis arc as follows:

i Unitary tariff rate by cafcgory (as of 2000)

Domestic | Rs. 6.5/m’
Non-domestic (commercial) Rs. 33.3/m’
Others (Industries) Rs. 56.8/m’

2)  New connection charge (as of 1993)

The expenses for new connections are made up for by the connection charges on the

users. Therefore, no revenue are accounted for in the revenue calculation.
3) Average water production unit cost (as of 1993) Rs.3.0/m’

The unit production cost for operation and maintenance is estimated based on the

engineering estimates for the Project.
The major assumptions are as follows:

Incremental rate of tariff ' 8% per annum

Incremental rate of production cost 5% per annum

14.4.1 Financing for the Prqpbsed Project

1) Project Cost (1994 price) Table 14.14
2)  15% of the Project Cost Government grant
3) 85% of the Project Cost External loan
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.50 % of the external loan : Government grant

50 % of the cxternal loan Relending to the NWSDB
4) ‘The debt burden of the NWSDB ~ 42.5% of the project cost
5) - Conditions of relending to the NWSDB '

Interest 12%

Repayment period : 24 years

(including a grace period of 2 ycars)

14.4.2 Projection of Revenue and Cashflow

The revenue and the cashflow have been projecicd using the unitary tariff by category in the previous

section and the water demand projection in Chapter 4.

The forecasted financial. statements consisting of revenue projections, repayment schedule and cash

ﬂow.préjection, are presented in Table 14.15 in which the following cashﬂow projections are shown:

D Cashflow for the NWSVDB without_ the Kalu Ganga Project

2) Financing f=o_r_.t'h'e Kalu Ganga Prﬁjéét |

3) Cashflow to proceed from the Kalu Ganga Project

4) Integrated cashflow for the NWSDB with the Kalu Ganga Project

The integrated balance sheets up to 2010 are presented in Table 14.17. The major assumptions in this

calculations are as follows:

1) Water allocation
Domestic * ©60%
Non-domestic _ _ 33%
Others 5%
2) Water supply and water consumption (m’/day)
- - | 2010
- 2002 2003 . 2004 20065 2006 2007 2008 2009 .
: : : ; onward
Watersupply 2,116 20,867 39,617 58,368 78,338 98,308 118,278 138,247 158,217
Water 1,438 14,176 26914 39,653 53220 66,787 80354 - 93,920 107,517
consumption

3) Fund shoitage

The shortage of money which will occur due to loan interest in the initial stage of

construction, will be made up for by the NWSDB'’s own funds. These fands are

imcluded in equity portion,
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Table 14.12  Income Distribution in Greater Colombo

'fnconle 1981/82 Co'lomb.o 1985 Urban 1989 Cotombo HH Income
Reocer | | su [ sum | om | oma ) ORI G| e
QO 2) ) [C)] 5 O] h & (&)
Lowest20% | 33 | 40 | 121 | 14 17 0l 514 +22.5 630
Second 20% | 6.5 7.1 116 | 53 | 59 1,786 +17.0 2,090
Third20% [ 9.8 .| 111 113 | 99 113 | 3,420 +7.5 3,677
Fourth20% | 163 | 180 | 110 | 158 | 176 | 5326 5,326
nghestlEO% 641 | 598 | 093 | 676 | 635 | 19217 19,217

Total 100 100 100 | 100 30,263 | 20,940

Note IR - Income Receiver
‘SU - Spending Unit
HH - Houscheld

Data in columns (2) and (3) from Wasantha (1984).

Data in column (5) from Department of Census and Statistics (1987).

Columan (6} = column {5) x (4)

Data in columns (7) and (8) relate to survey over period January to June 1989 reported by Szumllo

(1990).
As shown in Figure 14.3, focusing on the repayability, the debt service coverage ratio (=Profit before
interest and depreciation/debt services) could be secured at almost 1.5 in the period. of 2004 - 2005

when the debt services arc expected to reach the amount above Rs.1,640 million.

Here, it should be noted that hie repayability be attained only when the cost containment program be

* properly carried out and the tariff be allowed to increase annually to a reasonable level.

14.4.3 Integrated Repayment Schedule and Balance Sheets Projection

The miegrated repayment schedule is sho.vm in Figurc 14.4 and in Table 14.16 in which the repayment
schedule for Case I (base case) is incorporated into the current repayment schedule shown in Table

3.12 in Chapter 3. The 'integ'ratcd balance sheets up to 2010 is presented in Table 14, 17.

The debt sérvice in case of with-project will reach the amount as high as Rs.1,631 milljon in 2004,
being_-slight]y above the 1993 revenue while the debt services it case of without-project as high as -
Rs.786 million in 2001, In light of the future debt burden, the NWSDB is strongly advised to

strengthen the financial management structure focusing on the debt service management.
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Table 14.14  Project Cost (Phase 1 Basc Casc - 1994 price)
Stage 1 Stage 2 Phase |
Item Foreign Local Foreign Local Total
- ' Portion Portion | Portion | Portion
(Rs.'000) | (Rs.'000) | (Rs.'000) i (Rs'000) | (Rs.'000)

100 Direct Cost . .
101 Generat 84,6871 181,000 60,094 43,6001 . 369,381
102~ Intake 413,938 i01,971 37,262 9,530 612,700
103  Raw Water Transmission 641801 | - 303,855, : 0 -0 045,656
104 Water Treatment Plant . - 1,293,241 379,410 | 554,134 08,540 | 2,325,325
105 Clear Water Transmission 1) .| - 578,767 i 271,626 .0 0| 850,393
106 Clear Water Transmission 2) 559,666 264,970 | 1,404,383 664,901 2,893,920
107 Distribution |~ 114,427 | 166,089 | 128,037 | 338368 | 746,921
o Sub-Total (101-106) 3,686,526 i 1668921 | 2,233,909 : 1,154,939 | 8,744,295
i08 B.T.T. . 0 264,695 0 167,577 432,272
' ' Sub-Total (100} : 3,686,526 i 1,933,616 | 2,233,909 i 1,322,516 9,176,567
200 . Land Acquisition 0 58,685 0 0 58,685
300 General Administration .0 290,042 . O 198,377 488,420
400 Eng'incering Service 449,611 112,403 284 514 71,129 017,657
450. . Staff Training Cost 44,961 11,240 28,451 73| 91,766
: Sub-Total (200-450) 494 573 472371 312,965 276,619 1,556,527
600 - Physical Contingency 453,755 318,899 300,386 282,701 1,355,754
GRAND TOTAL (Rs'000) | 4,634,854 | 2,724,876 | 2,847,260 | 1,881,836 | 12,088,848
US$ equivalent (US$'000) 945801  55610] 58,107 38,405 246,711

Stage Total (Rs.'000) 7,359,730 4,729,096

-Stage Total (US$'000) 150,199 96,512

Exchange rate

US$ = Yen 106 = Rs 49.0
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Integrated Repayment Schedule ({irith the Kalu Ganga Project)

Figure 14.4

4 Debt Services
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15. . PROJECT EVALUATION

15,1  Financial Evalua:tion

The Project is pl'anné_d to meet the water demand for the target year of 2010 in Greater Colombo, the
capital expcn‘c:ii'ti:re of which has been estimated at as high as US$240 million at 1994 price, being
equivalent to RS,l},_SOO million, ‘As discussed in the previous chapi_:er, the debt service even without
this Project will come to péak, around Rs.800 "nii'llion in 2001., being above .haif of the revenue
generated from the cuurent water organization. In case that this Project be implemented, thc.dcbt

service would rise up to as large as Rs.1,631 in 2004, or six umes as large as that of 1993.

In light of the this financial situation concerning debt burban and the depressed tariff structure, the
reasonable tariff revision, will be indispénsable, firstly to satisfactorily accomplish the corporate targets

for up to the year 2000.

And secondly the tariff revision will be implemented as well as after 2000 within a reasonable level in

due considerarion of affordability.

Under such conditions and a strong intention of the NWSDB as an executing agency, the Project will be
viable in terms of Financial Internal Rate of Return (FIRR) provided that the tariff rate be allowed to

increase within a resonable level as shown below:

Incremental rate of tariff FIRR
3% (Base case) - . 10.0 %
10% . 12.3 %
12% : : 146%. :

Note;  Incremental rate of tariff means actual value including an inflation factor.

The study on the tariff revision is strongly: recommended to be carried out by the Board m more

comprehensive manner in relation to the following items:

1) Debt service management

2) Inventory monitoring and fixed assets management
3) Cost containment strategy

4) Future investment programines

15.1.1 Approach to Financial Analysis

A conventional financial feasibil'ity.approach was undertaken involving the preparation of financial
internal rate of return, cash flow and debt service projections under a series of stated assumptions and

pre-conditions.
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A cashflow table for FIRR! and ROE? calculation was prepared based on the estimated costs and
revenue. The figure of ROE is more concern for the corporafe entity. Because this figure show an
indication répresenting how effectively the Board's own funds and government grant are utilized.

15.1.2 Financial Internal Rate of Return '{FIRR} and Return on Ei{ufty. (ROE)

The FIRR and ROE are calculated under the conditions presented in the previous chapter 1441,
The results of the financial .analysi's presenied in Table 15.1 are as foltows;

FIRR ' 10,0 %
ROE 9.6 %

Here, it should be noted that these figures are indicative, not decisive, for evaluation of the prqject. The

details of the computation are presented in Anncx A in this volume.

The financial viability is much dependent on the tariff rate. The current tariff rate is still regarded to be
under the proper value measured in terms of the affordability discussed in the provious chapter. Taking
into account the current depressed tariff structure, the results of several cases studied with a parameter

of incremental rate of tariff are given below.

Incremental rate of tanff - _ FIRR
8% (Base case) ' 100%
10% 123%
12% T 14.6%

The project will be viable if the tariff is allowed to be increased to reasonable level,

15.1.3 Sensitivity Analysis

Sensitivity analyses are also conducted to examine the impacts of major discrepancy from the assumed

conditions.

! Financial Internal Rate of Return (FIRR)

The Project. is evaluated as a whole in terms of “Financial Internal Rate of Return" based on the gross profit
which is equal to water salés revenue minus operating expense, being as cash inflow and capital investment
such as intake, water treatment plant and transmission, etc. as cash outflow. In this analysis, no interest is
comsidered, because all the capital expenditure is assumed to be financed by the equity.

2 Return on Equity (ROE)

The Project is evaluated in terms of "Return -on Equity" on.a cash-flow basis in which the proﬁt.'af‘tér
interest and corporate tax plus depreciation is regarded as the main source of cash inflow, and capital
expenditures and Joan repayment are regarded as the main source of cash ountflow,
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The conditions for the case study are as follows:;

Casc Study

Capital Grant from~ ~ Re-lending Conditions Interest
external Agency Repayment Period (years) -

Case | (Base case) 0% ' 24 S 12%

Case Il 0% 24 10%

Case I . 30% ¢ 24 : 12%
Casel Basc Case
Case II 'More concessional condition applied for repayment '{intémal rate 12% —910%) _
Case I1I ROE is dependent on the ratio 'of‘.borrowing to the total fund required, while the figute of

FIRR is not changed with the ratio of borrowing. In taking into this matter, the case for
which an external grant be provided, say, 30 pércent of the total fund, is examined for
the financial arrangement purpose. With ‘an increase of the grant portion, the debt
burden will be eventually relaxed on the Board. ' '

The figures of FIRR and ROE are presented below for the respecﬁve case.

15.2

Results of the Sensitivity Analysis

FIRR_ ROE.
~ Case I (Base casg) 10.0 % 9.6%
Case Tl 10.0 % 9.9 %
Case Il _ 100 % 11.5%

Socio-Economie Evaluation

The primary objective of the Project is 1o ameliorate the social welfare of the socicty, especially in the

initial stage of the economic devclopm_érlt. The economic analysis has not been carried out in a

quatitati#e manner in the Study financially supported by'multi}ateral aid agencies, mainly due to

difficulty in practically-meaningful measurement of costs and benefits,

The implementation of the Project will bring to the society the folloﬁing 'SOCI0-ECONOMIc benefits other

than tangible benefits such as expanston of the area to be served and steady suf}ply of safe water;

1). Increase of employment opportunity

2) - Increase in consumer's satisfaction

3) Mitigation of fire damages

4) - Increase in income of the business sectors
-5) Increase in value-added of the land
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It should be noted that the Kalu Ganga Water Supply Project was initiated to expand the water supply
coverage ﬁot only to the southern Greater Colombo arca but also to the northern one of which the
-development has beon limited due fo the insufficient water supply from the Ambatale Water Treatment
Plant. The impleinc_ntation of the Projcct will make it possible to supply water in the amount of 82,232
m’/d in 2010 and 140,234 m*d in 2020, respccﬁ.vcl'y, on a daily average basis to the northern arca for
domestic and 'ihdil'stﬁal ‘purposes and to ensurc its development in the future including those of the

industrial cstates.

The above (5) Increase in value-added of the land in the area to be served by the Project will come true
only when other infra_structures arg imp]émented 1o cope with this water supplj? project. Therefore, it
should be noted that the water supply project is an integral part of the infrastructure development in the

area concerned.

Among several factors whlch hinders an economlc growth in a developing country the introduction of
the fiscal budget atlocation to remove such bottleneck in mfrastructure is expected to bring investment
inducement cffects as a whole more than its direct impact on the national economy, eventuaily assisting

in facilitating the invesiment activities such as development of industnal estates, etc..

In this respect, the nnplementanon of the Project aiming to augment the capacity of water supply to
cope with development of other mfrastructures will be vital to secure an envisaged steady growth of
~cconomy. ‘The implication of this Project should be made within the framewoik of the national
economy in addition to the ilnpi‘ovement in health of the population and the pursuit of the philosophy of

"some for all, rather than more for some" as adopted at the New Delhi Global Consultation.

15.3 Financial Analysis for Alternative Scenario (I)

- Alterative sceﬁario is smdieid':for the lower demand case iy which the water demand may not increase
as projected. This comparison is proposed to prepare an option for lower investment since the Kalu
Ganga Projccf will be :‘a huge project which will require the cost of thousands milIién rupees. In case
such reduction in water demand projection is anticipated, this option will be useful for providing data

for necessary financial 1ssues.

Out of the parameters used in the water demand projection, water loss ratio in future is somewhat
uncertain, and may be reduced than the assumed values if the maintenance and rchabilitation program

work efficiently.

Assumption applied to this lower demand scenario is as follows:
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0 Walsr consumpuon is same as the projection presented in Chapter 4.
0 Water loss ratio in the existing service area is reduccid as shown below.
) Water loss ratzo in the new service area remains as '1ssumed in C}npter 4

"~ In thls option, thc water loss r'mo in thc cxlstmg service area is '1<esumcd to further reduce in future by

5 percent in ?010 The hgnrcs are st as shown in Table 15.2 below.,

Table 15.2 °  Water Loss Ratio for Lowéfﬁémahcf Scenario

L [ 1995 | 2000 [ 2005 | 2010 [ 2020
Reduced Figures
Colombo M.C. 40% 35% 32.5% 30 % - 30%
Other Area 30 % 25% 22.5% 20% 20%
Original Figures Lo . s : : ‘ _
Colombo M.C. CA0% 35% C35% | 35% 30%
Gther Area 30% 25% o 25% 25% 20%

The water demand is projected using these figures with other paramicters remained as assunied in

Chapter 4. The result of the water demand projection is as shown in Table 15.3 below.

Table 153  Summary of Lower Water Demand Prajection

[ 1995 | 2000 [ 2005 [ 2000 | 2020
Water Demand including Water Loss - ' = - o : -
Existing Area 415,927 442,530 466,857 496,275 566,436
‘Now Area ' 013,945 1 4171271 100,702 | 152,769 842,443
(1) Total Demand 429,872 484242 | 567,558 649,044 842,448
- (daily average). _ : . _ : - EEET L
(2) Total Demand 494,357 556,879 652,692 | 746,401 968,815
(daily maximun) .
(3) Required Capacity for 0 ' 0 47,400 | 141,000 | - 364,000
Kalu Ganga Project (’/d) (104med) | (3Llmgd) | (80 mgd)

Note: - (2) = (1) x Peak Factor (1.15)
- (3)=(2) - 603,300 m>/d (Existing Pmductton Capacity)

Water tfé.nsmission plan for the lower demand projected for 2010 is shown in F'iguré 15.1. Sizes of the

transmission pipefine are tabulatedin Table 15.4.

The cost estimated for the aliernative scenario is shown on Table 15.5. The rdsult_s of the financial

analysis are as follows;

FIRR 10.1 %

ROE 9.7 %

15-6




Tablc 15.4 Transmission Pipeline for Lower Demand Scenario

Facility

: Stage 1
WTP capacity 15 mgd

Stage 2
WTP capacity 31 mgd

Raw Water Transmission Pipeline
Water Intake to WP I

Clear Water Transmission Pipeline
“WTP to HLR.
H.L.R. to Pokanuwita Junction

Pokunuwita Junction to Piliyandala: |-

Piliyandala to Moratuwa

Piliyandala to Dehiwala |

Moratuwa to Keselwaite

Pokumrwita J. to Panadura

Connection to Horana

Connection to Homagama

Connection to Kesbewa Sub Area
Storage Facility '

High Level Reservoir

‘dia. 1200 mm, L= 7,670 m

- dia. 1350 mm, L= 3,000 m

dia.1000 mun, L= 6,680 m

dia.900 mm, L=4,800 m

dia.500 mm, L= 3,500 m
dia.400 mm, L=15250m

dia.4(_)0 mm, L=200m -
dia.300 mm, L= 1,000 m

~vol. = 30,000 m’

dia.1000 mm, L= 17,000 m

dia. 1000 mm, L= 9,580 m

dia.200 mm, L= 2200 m

15.4  Financial Analysis for Alternative Scenario (IT)

Under the ADB Loan Covenant!, the Government of Sri Lanka is required to phase out grant financing

and increase loan financing of NWSDB projects from 1994, If this new policy be appplied for the Kalu

‘Ganga Project, the conditions for financing the Project arc assumed as follows:

1) 15% of the Project Cost.

2) 85% of the Project Cost

20% of the extcr_nal foan
80% of the external loan

'Phase out of Grani financing

Governemnt grant

Externat! loan
Governemnt grant
Relending to the NWSDDB

The Borrower shall phase out grant financing of capital works, including rchabilitation programs, in the
Greater Colombo Region of the NWSDB over a five-year period ending in 1998. For this purpose, funds for
capital works approved between 1994 and 1998 shall be provided by the Borrower to the NWSDB in the

following mix of loan and grant financing:

o Mix (%)

Year Loan Grant
1994 60 40
1995 70 30
1996 80 20
1997 90 10
1998 100 0
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3) Debt burden of the NWSDB -~~~ 68% of the project cost
4) Conditions of relending to the NWSDB ' '
Interest S 12%
Repayment penod 24 years
{including a grace priod of' 2 years)

Here, the loan agréeinent for this project is assumed to be signed in 1996,

Financial analysis on the basis of the cdﬁdition.s abovc:shows that ROE be ééﬂéuiatcd at 9.2 percent
while FIRR is 10.0 percént as same as the base case. As shown .in- Table - 15.6 focusing on the
repayability, the debt Serxiige coverage ratio could be marginally secured ai_l.l, th"e !owest level in the
year when the debt servibe reaschs. the. amount above Rs.2;200' million. The loan .repayébiﬁty for
implementation .of the Kalu Ganga might be ensured even in case that the phasc—but of the grant
financing cnvxsaged come into e{fect Howcvcr 1t should be noted that this would be attainted only
when the cost containment program ne executed in a proper manner and the tariff be allowed to

-increase annually to a reasonable level. .

15,5 Recommendations

To ensure the financial viability of the NWSDB, the corporate targets up to the year 2_000' should be
accompiished. To accomplish the corporate targets, it is advised that the NWSDB establish the
finaricial management unit which is to be exclusively in charge of debt service management represented
by the revenue projection, the debt service projection, the disbursement projection for the capital

investment, etc.

‘The study on the tariff revision is strongly recommended to be carred out in more comprehensive

manner in relation to the following items:

b Debt service management

2) Inventory monitoring and fixed assets management
3) Cost containment strategy

4) Futare investment programs

‘The model applied for this Study may be useful for this purpose, if modified and/or cori‘ect_ed_ regularly

with latest data available.

15-8



Lower Demand Scenario (Water Loss - 5% less in Existing Area)
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Figure 15.1

Transmission Diagram for 2010 Demand

(Lower Demand Scenari'o')
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Table 15.5 Project Cost for Lower Demand Scenario (1994 Price)

Item Stage 1 - Stage 2 Total-
(Rs.'000) (Rs."000) (Rs.'000)
100 Direct Cost S N S
101  General 200,000 50,000 250,000
102 Intake , 420,000 76,000 496,000 -
103 . Raw Water Transmiission 688,800 0 688,800
104  Water Treatment Plant 1,322,000 504,000 1,826,000
105  Clear Water Transmission 1} 556,000 1,100,000 - 556,000
106 Clear Water Transmission 2) 1,496,300 424,266 2,596,300
_____ 107 _ Distribution 278,600 2,154,266 702,866
_Sub-Total (101-107) | .. 5,209,700 2,261,966 | ... 7115966
108 BTT. . - 248,000 107,700 . - 355,700
' Sub-Total (100) 5,209,700 2261966 | 7.471,666
200  Land Acquisition 58,685 TR | I 58,685
300 - General Administration 265,695 115,360 .| 381,055
400  Engineering Service 520,970 226,197 747,167
450 - Staff Training Cost 52,097 22260 | .. 74,717
Sub-Total (200-450) 397447 364,176 | .. 1,261,623
600  Physical Contingency 610,715 - 262,614 873,329 °
GRAND TOTAL (Rs.'000) 6,717,862 2,888,756 9,606,618
- USS$ equivalent (US$'000) 137,099 58,954 196,053
Exchange Rate US$ = Yen 106 = Rs.49.0
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15.5 Technica!‘Evaluation

In the course of planning the Kalu Ganga Water Supply System, a various kinds of conipafativé studies
with possible alternatives as to the_ location of facilitics, structure of the system, construction method,
material, procéss and so on were made. The outcome of the Study is aiming at energy~ and cost-saving,
easy operation and maintenace of the system and minimization of the impact on the surrounding
environment during and afier construction based on the appropriate technology in due consideration of
thé current practice in Sri Lanka. The Project is therefore considered feasible from the technical point

of view.

15.6 - Institutional Evaluation

The NWSDB has prepared the Institutional Strengthening Pian. Although due consideration be given to
the RSC (GC)_ which is.oll)viousl_v.,f the most abppropn'afe agency that will be in charge of the Kalu
Ganga Water Supply Project during and after its implementation, and which is increasing its prcs'ence‘
due to its largeness in scale and monetary contribution within the NWSDB, the NWSDB has the
capﬁbiﬁty enough to cope with implementation of the Project with some addition to the existing

organization. The Project is considered institutionally sound.
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16. ENVIRONMENTAL PROTECTION CONSIDERATIONS

16.1  Legislation Related to Environmental Protection

There are numerous picces of legislation (more than 75) relating to environmental protection, the
carliest dating from 1861. A list of the more relevant Ordinances, Laws, Acts and Regulations is giif011

in Table 16.1.

“The most significant legistative document is undoubtedly the National Environmental Act No.47 of

1980. The main features of this Act and its subscquent amendments are given below.

i6.1.1 National Environmental Act No.47 of 1980

This act, introduced on 29th October 1980, was primarily concerned with the establishment of a
Central Environniental Authority (CEA) and an Environmental Councit. These bodies were formed to
make provision for the "protection and management of the environment” under the following headings:

- Land use

- Natural resources

- Fisheries

- Wildlife
- Foresiry
- Soil conservation

u ou

Definitions were also given for nine items including ' pollutlon environment” and “waste".

16.1.2 Natumal Env:romnental (Amendment) Act No.56 of 1988

This Act certified on l2th December 1983, exphnded on the 1980 Act by extending its long title to "for
the protection, management and enhancement of the environment, for the regulation, maintenance and

contro! of the quality of the environment, for the prevention, abatement and control of pollution”.

In part'icular it _intfoduccd the requirement for the submission of proposals for new projects or changes
or abandonment of existing projects. Most importantly it requi.r'ct.'l the CEA to issue an annﬁally
renewable license to "any porson to discharge, deposit or emit waste into the environment in accordance
with such standards and criteria as may be prescribed under this act”. Al persons discharging wastc,
in whatever form must apply'for such a license. Péllufibn of the :air, land and water were included in

this act as well as noise pollution.
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Table 16.1 Environmental Legistation of Sri Lanka

Colombo Municipal Council Waterplant Ordinance

: Name of Laws, Regulations Effected in

’l’horoughf‘ms Ordinance and Act 1861

Irrigation Ordinance - - 1900
1907

The Forest Ordmance

1907, amended in
11966,1979, 1982

Plant Protection Ordinance No. 10 |

National Environmental {Procedure for Approval of PrO]GCtS)
Regulations :

1924
Land Developmént Ordinance 1935
Factories Ordinance 1945
Irrigation Ordinarice 1946
Crown Lands Ordinance 1947
-Soil Conservation Act 1951
Water Resources Development Board Act 1964

| Land Reclamation and Development Corporation Act 1968, amended in. 1982

Mines and Minerals Law No.4 ‘ 1973
National Water Supply and Drainage Board Act 1974
Sri Lankan Ports Authority Act 1977
Urban Development Authority Act 1978
Agrarian Services Act 1979
Control of Pesticides Act 1980
National Environmental Act No 47 1980
National Aquatic Resources and Development Agency Act 1981
Coast Conservation Act - 1981
Marine Poliution Preventlon Act - 1981
National Resources Encrgy and Science Authority of S Lanka Act 1981
Land Reclamation and Development Corporation Amendment Act - 1982
Forest Ordinance Amendment Act . 1988
National Environmental Act Amendment 1988
National Environmental (Protection and Quality) Regulations 1990

1993

16.1.3 National Environmental (Protection and Quality) Regulation No.1 of 1990

This expansion of Section 32 of the 1980 Act gave regulations governing applications for dischaige

licenses and for the first time gave detailed standards covering the folldwing cfflucnts:

- General standards for discharge of effluents into inland surface waters,

- Tolerance limits for industrial effluents discharged for lmgatlon purposes,

- Tolerance limits for industrial and domestic effluents ‘discharged to marine coastal

arcas.

- Tolerance limits for effluents from' rubber factorics dtscharged into m!and surface

waters.

- Tolerance limits for effluents from tﬁ‘(tlk‘. industries diacharged into inland surface

waters.
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Tolerance limits for efflugnts from tanning industrigs.

These standards are presented in Tabl 16.2. The general standards cease to apply when a separate

standard exists for a particular industry. -

Table 162

Emnronmental Stand'lrd from Natloml Envxronmental (Protection and Quahtv)
Regulation, NO.1, 1990
. ) Tolerance Limit for
General Industrial |  Industrial . Eifluents : )
standard for effluént 1 & domestic § Efflucnts from rubber from Efftuents from tanning
P t Unit discharge of | discharge efffuents factories discharged textile industry discharged into
arameter m effluentsinte | onland | discharged 1. -into intand surface industry
L surface for irito maring waters discharg
walers irrigation coastal ed unte
PUIpOSe areas o - LS. :

: S . Z : Typel { Type2 LS.W. M.C.W.
Total Suspended mg/l 50.0 - 150% 100 100 50.0 160 150
Solids : :
Particle Size of mm . - Fltble < - - B - -
Suspended Solids <0.85 3.0 Stiblex

) 0.85 .

pH at Ambient "60te85 | 55t0 | 60te85) 65t} 65t | 65t | 55t | 55109.0
"Temperature 9.0 8.5 8.5 8.5 9.0

BODg mgfl 30.0 250 100 60.0 50.0 60.0 60 100
Temperature ¢ 40.0%" e | 4s0% - - 40.0* - -
Oils and Greases g/l 10.0 10.0 - 20.0 - - 10.0 10.0 20.0
Phenolic Compounds m: ) _ _ .

ey | men - 1.0 1 50 1o Lo, 5.0
Cyanides (as CN) mgfl 0.2 - 0.2 - - - - -
Sulphides (as 8) mg/l - 2.0 - 5.0 2.0 2.0 2.0 2.0 5.0

- Fluorides (as T9) 'mgﬂ 2.0 - 15.0 . - . - N
Total Residual

Chlorine mg/l Lo N Lo ) - ) N )
Arsenic (as Als) mpfl’ 0.2 02 0.2 - - - - -
Cadmium {as Cd) mg/l 0.1 2.0 20 - - - - -
Chromium (as {‘r) ; ) R - ) )
Total ‘ -mg/] 0.1 l'.() 1.0 20D 2.0 2.0
Hexavalent Chromium .

{as Cr) mg/l - - - - - 0.5 0.5 0.5
Copper (as Cu) g/l 3.0 - 3.0 - - 3.0 - -
Lead (as Pb) mg/l 0.1 1.0 1.0 - - - - -
Mercury (as Pb) m&l 0.0005 0.01 0.01 - - - - -
Mickel (as Ni) mg/l 30 _ 5.0 _ - - - B
Selenium (as Se} mg/l (.05 - (.05 - - - - -
Zing (as Zn) mg/l 5.0, - 5.0 . - - 5.0 - -
;;mﬂﬂma Nitrogen (as mg/l 50.0 - ) 0.0 300 40 60.0 - -

- Pesticides undetectable - - - - - - -
Radio Active Material o Tap? -9 3

Emitters “ o 10 10 - - B B

curiefl

Radio Active Material [3 k. -8 -7

Ermittors . N : S 10 10 10 - - - - -

: curie/l

cobD . | mg/l 25 F - 250 400 400 250 250 300
Total Dissolved Solids mgﬂ . - 2100 - - - o .- L.
Chloride (a3 C1) mg/l - 600 - - - 70.0 1,000 not

. applicable

Sulphate (as 50,) ) mg[] - l-,UUO " - - - - -
Boron (as B} l]’lgﬂ - 2.0 - - - - - -
Sodium Absorption - 101015 - - - - - -
Ratio (SAR) :
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Tabie 16.2 Environmental Standard from National Environmental (Protection and Qual;ty)
Reuuhtlon NO.1, 1990 {cont'd)

Tolera'nce Limit :
y For
General Industrial .| . Industrial | Effluents tromrubber | Effluents | Effluents from tanning
standard tor etfluent & domestic | factories discharged " from industry discharged inlo
Parameter Uit discharge of discharge eflivents into intand surface _textile
¢ . effluentsinto { onland for | discharged waters industry
surface irrigation { into miarine | .| discharg

waters purpose coastal “cdunto

arcas L8 W.

. S . Co ) Typel | Type2 18 W, M.C.W.
Residual Sodium | moiAl - 25 . - - - - . -
Carbonate : .
Organo Phosphorous- - Y- 1.0 - R B, - -
Compounds ; f .

Chlorinated ]“gn - - 0.02 - - - - . -
Hydrocarbons (as Cl) )

Fotal Solids . mefl | R - N 1,500 | 11,000 T _ .
Total Nitrogen mg/l - - . - 300 00 - - =
Alkalinity - mg/l - - - - - - 750 not
(as CaCOy) L Lo s applicable

*] Not to be exceeded in any section of the stream wuhm 15 m downsncam from the efflueint outlet.
*2 For process wastewaters. For cooling walcr effluents : total S8 of mﬂuem cooling water plus 10%
*3° At the point of discharge.

*4 Measured at the site of samplmg

NOTES : .
For all but Industrial ‘Efﬂuents Dlscharged on land for Irrigzmon
(1) - All efforts should be made to remove color and unpleasant odor as far as practicable.
(2) These valucs are based on dilution of effluents by at least 8 volumes of clean receiving water,
If the dilution is below 8 times, the permissible limits are multiplied by 1/8 of the actual
dilution.

A point worth noting is absence of any valuc for color and odor in any of the standards, they merely
state that "all efforts should be made to femove color and unpleasant odor as far as possible", This is
particularly relevant to the textile industries as they can produce highly colored effluents and to the

tanning industry which produces noxious wastes.

' 16.1.4 National Environmental (Procedure for Approval of Projécts) Regulations No.1 of 19 93
These regulations expand Section 23 Z of the 1988 Amendment Act an;d' give details of the projects and

underiakings for which approval will be nccessary.

Tnitial Environmental Examination reports (IEE) and Environmental Impact Assessment reports (ELA)
are defined in these regulations and must be submitted, as required, to one of Fourteen specified state

agencies which will act as Project Approving Agencies.

16.1.5 Decentralization

Under the poxvers contained in Section 26(1)(5) of thb National Environmental Act No.47 of 1980,

from st January 1994 the Ministry of Environment and Parliamentary Affairs implemented a scheme
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of decentralization of cnvironmental functions to Divisional Authoritics. With the scheme the following

functions are assigned to the Divisional Secretaries.

- Assist in implementing the National Environmental Action Plan at the divisional level.
- Assist in creating public awareness of the environment, :
- Coordination on matters relating to environment and development,

The responsibilitics placed upon the Local Authorities include the abatement and control of
enviromnental poliution and the issuing of environmental protection licenses in respect of low polluting
industries. A list of ihdu=str.ies and farms, some with maximum daily ontput limits, has been publi'shéd
which fit this category. Any industry not specified or one with a higher than specified 61itput must still

apply to the CEA for a license to discharge.

A number of difficulties are foreseen in achieving satisfactory results from this scheme. The major
probiem will be the fack of équipment and expertise of Local Authority employees. Where such
problems occur, the CEA s required to provide the necessary manpower and facilities. With the
~ current fimited rcsourcés of the CEA it is difficult to acéept that the decentralization schenie can be

adéqﬁate:ly implemented in the short to medium term. '

The CEA is awarc of the problems and believes thero is an urgent need to train Local Authority officers

to carry out the tasks required for pollution assessment and control.

16.1.6 National Environmental Action Plan

Although not a picce of legislaturc mentioned must be made of the National Environmental Action Plan,
the plan was published in October 1991 by the Ministry of Environment and Parliamentary Affairs.
* Highly detailed, the plan presented a phased environ_mental agenda for the period 1992 to 1996

covering the following:

1) L.and résources ' £} Urban pollution

2) - Water resources 8) Industrial pollution

3) - - Mincral resources - . - ] Encigy '

4) Coastal resources 10} Environmental education
5) Forestry . . . . o 11) Culture -

6) Bio-diversity and wildlife 12)  Institutional capacity

Some ‘[‘)'m:gress has been made in implementing the plan but it is now believed that completion by 1996

is impossible.
16.2  Environmental Requirements in the Implementation of the Project

16.2.1 Legal Requirements

There are two environmental aspects of the project which are affected by current Sri Lankan Ecgisfation: '
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- Obtamlng consent to construict the intake and treatment plant,
- Obtaiing an envirommental protection license for waste water dlSCh'\l’b{, from the
treatment plant.

(1) Project Approval

The National Envitonmental (Procedule for Approval of Pro_]ects) Regulations No.1 of 1993, Part 1
Section (]3) states that approval is only required for the construction of water treatment plants of
capacity exceeding 0.5 niillion m/d. As the proposcd Kalu Ganga treatment plant will have a capacity

well below this figure, approval will not be required under this section of the Act.

Part I of the Act howevcr states that appro‘v"ll will be: reqmred for all projects and undertakmgs fisted
in part 1, irrespective of their magnitudes, if they are located wholly or partly within the areas spemﬁcd ‘
in Part HI of the Schedule. Part T is reproduced as Table 16.3. Of particular sngmﬁcance is the
mclusnon of projects within "60 m from the bank of a public stream as defined in the Crown Lands
_ Ordinance (Chapter 454) and havmg a width of more than 25 m at any point in its course”. The intake

structure will be within such a prescrlbed area.
From the above it must be concluded that approval will be necessary for the treatment plant project.

The rcgu]ations require t}nt requested prehmmary mformatlon on the prOJect be subnuttcd as cquy as
possible to the appropriate Project Approving Agency. This Agency and the CEA wﬂl subject the
information to eavironmental scooping to set the terms of reference for cither and 1EE or EIA,
whichever is considered _appropﬁate. The Project Approving Agency can consider that the preliminary
information is adequate to be an IEE. A list of the state agencies specified as Project Approving |

Agencies is given in the Regulations and is reproduced as Table 16.4.

No information is given as to the procedure for sclecting the apprepriate Project Approving Agency,
who should do so, or how the request for preliminary information on the project shall be issued. -
2) Environmental Protection License

Under the National Environmental (Protection and Quality) Regulation No.1 of 1990, the discharge of
wastewater from the proposed treatment plant will be covered by,SChédﬁlc 1, General Standards for

Discharge of Effluents to Inland Surface Waters. This is reproduced in Table 16.4.

The National Environmental Act No.47 of 1980 and its subsequent amendments require all industries

which discharge any type of waste into the environment to obtain an Environmental Protection License.
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Under the Decentralization Policy introduced on Ist Jammary 1994, Local Authorities are responsible
for the issuc of licenses for a range of low polluting industrics. Water treatment plants are not covered

under this policy and therefore the license must be issued by the CEA.

Table 16.3 National Environmental (Procedure for Approval of Projects) Regulations No.i of
1993

PART 111

1. Within 100m from the boundaries of or within any .area declared under
the National Heritage Wilderness Act No.3 of 1988
the Forest Ordinance (Chapter 451)

Whether or not such aTeas aré wholly or partly within the Coastal Zone as defined in the Coast|’
Conservation Act No.57 of 1981.

2. ' Within-the.following areas whether or not the areas are whoIly.or partly within the Coastal
Zone.

any erodable area declared under the Soil Conservation Act (Chapter 450)

any Flood Area declared under the Flood Protection Ordinance (Chapter 449) and any flood
protection area declared under the Sri Lanka Land Reclamation and Development Corporation
Act No.15 of 1968 as amended by act No.52 of 1982

- 60 meters from the bank of a public stream as defined in the Crown Lands Ordinance (Chapter
454) and having a width of more than 25 meters at any point of its course

any reservation beyond the full supply level of a reservoir
. any archeologtcal reserve, ancient or protected monument as defined or declared under the
Antiquities ordinance (Chapter 188)
~ any area declared under the Botanical Gardens Ordinance (Chapter 446)
In these regulations unless the context otherwise requires -

"hazardous waste” means any waste which has toxic, corrosive, flammable, reactive, radio
active or infectious characteristics.

"reservoir" means an expanse of water resulting from man made constructions across a river or
a stream to store or regulate water. Its "environs" will include. that area extending up to a
distance of 100 meters from full supply level of the reservoir inclusive of all istands falling|
within the reservoir, '

16,3  Environmental Impact Assessment
16.3.1 Introduction

The proposed project concerns the use of the Kalu Ganga as the raw water source for a new 182,000
" m’/d water treatment plant to feed the Greater Colombo area. The project will be made up of five

componciits:
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1) A raw water intake structure bc'side the Kalu Ganga close to Angumwatotc

Table 16.4 = Project Approving Agencies Spemﬁcd in the Nat;onai Environmental (Procedure for
Approval of Projects) Regulations, No.1 of 1993

Ministry of Policy lemmg and Implementation, .
Ministry of Lands, Irrigation and Mabaweli Development,
Ministry of Power and Energy, |
Ministry of Transport and Highways,
Ministry of Industries, Science and Technology,
Ministry of Housing and Construction,
Ministry of Fisheries and Aquatic Resources,
Ministry of Agricultural Development and Research,
Coast Conservation Department,

- Central Enwromuemai Authonty cstablished by the Natlonal hnwronmen’ral Act No.47 of
1980,
tUrban Devclopmcnt Authontv establlshed by the Urban Development Authonty Law No 41 of
1978, '
Board of Investment of Sn Lanka established by the Greater Colombo Economw Commission
Law No.** of 1978 as amended interlia by Act No.49 of 1992,
Geological Survey and Mines Bureau established by the Mines and Minerals Act No.33 of 1992,
Ceylon Tourist Board established by the Ceylon Tourist Board Act No.10 of 1966,

2) A raw water transmission main to convey water from the intake to the tréatment plant

3) A water treatment plant located beside the main road to Kalawellawa, about 1 km from

the junction with the Horana-Anguruwatote road (B-157)

4y A eIear water transrmssmn main between the treatment plant and a new high-level
TCSCIVOr
5) A new high-level reservoir located on the top of a hill at Wewalakanda, south of

Horana town
6) A clear water transrnission main between the new high-level reserveir and a service
reservoir in the existing service area
The locations of these components are given in Figurc 16.1.
{3 ie :inevitable that a project of this nature will have some impact on the envirdmrlent, related both to

~ the size of the arcas affected and the nature and extent of the activitics to be performed. . To carry out

an assessment of the possible harmful cffects, twwo main elements were considered:

1§ construction phase

2 operation phase

16 -8



For cach of these, the four major elements of the project have been examined:

1) river intake

2) t.reé.tment plant

3) . high-level reservoir

4) transmission pipelines

The three transmission mains have been grouped together as the environmental problems associated

with their construction and operation will be the same.

The nature and extent of the potential impacts of ‘the whole project on the environment have been
asscssed us;ng the JICA E.nv:romnental Guldelmes miethodology, w1th particular usec of the Scn,emng
and Scooping proforma. It would appear that no formal methodology has been prepared by the Sri
Lankan authoritics, though definitions for "Initial Environmental Evaluation Report", "Environmental
Impact AsseSSnlelit" are contained in The Sri Lankan National Environmental (Procedure for approval
of projects) Regﬁl'ation No. 1 of 1993. The deﬁﬁifions are rcproduced m Supporting Report (Vélumc
I

An initial Screening excrcise was carried out, sub-dividing the environment into 23 categorics. The
result is presented as Table 16.5. This shows that certain aspects of the environment may be subjected
to adverse change and thus an Environmental Impact Assessment (EIA) or Initial Environmental

Evaluation (IEE ) should be prepared.

To this end, a Scooping exercise was performed to assign a degree of severity to the potential
envirbnmental impacts. This is. presented in Table 16.6. Those items awarded an A (serious impact
expected), B (minor impact expected), or C (uncertain) have been 'subjecfed to an even more detailed
evaluation including an indication of the countermeasures that can be taken to eliminate or miniimize the

impact. These evaluations are presented in S.upporting Report (Volumc 111).

The following scctions give an assessment of each of the 23 cavironmental factors reviewed for the
EIA, considering separately the existing situation and the construction and operation phases' of the

project.

16.3.2 Existing Situation

(0 Rescttlement

There are a few scattered houses in thé'génefal arca of the proposed intake site, none on the reservoir
site but a significant number on the proposcd treatment plant site. The existing situation at the

treatment plant site is complicated by the apparcat intention to reseitle a large number of additional
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familics at that location in the immediate future. the matter is dealt with in greater detail in sub-scction

16.3.3.1)

2) Economic Activities
The proposed sites for the intake and reservoir are currently parts of rubber plantations. The treatment
plant site has no commercial crops, animal farms or commercial enterprises at the present time.
3) Transportation and Daily Life

The local roads in the vicinity of the three proposed project areas arc narrow but have only light traffic.
The exception to this is the road le_ading south from Horana. This road is frequently congeéted on the

outskirts of the town but mainly due to parked trucks and stationary busses.

The sites are located in country areas with rclativc':l‘y fow houses in any close ﬁrbximity. The proposed.
pfpeliﬂc'rou‘fes run alongside the roads for most of their length and pass by domestic housing, shops,
schools, commercial premises ete. '

4) Interruption to the Community

‘This item is not relevant to the existing situation cxcept to say that the current commuiriities appear to
be stable and to enjoy a reasonably peaceful life.

{5) Cultural Assets and Archacology

Temples and shrines are fairly plentiful in the whole of the area but none of any antiquity exist on or
beside the three main sites.

There are no known archacological remains on the proposed project sites.

(6) . Water and Common Rights

Water rights in the project arca are assumed to be those that might exist with respect to the Kalu
Ganga. Little if any comincrcial_ fishing has been observed and some temporary and minor water

abstractions sometimes occur during prolonged dry spells when groundwater levels are reduced.

{7 Sanitation and Health

In common with nearly the entire Greater Colombo area, no sewerage systems exist in any of the areas
surroun'ding'the proposed site areas. Poorly designed, inadequate or non existent toilet facilities are to

be found in the majority'of the houses.
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"The general health of those péople living near to the sites is not known but it must be assumed that
water-borne diseases are not uncommon if it approximatcs to the reported cases for the Greater

Colombo districts.

(3)  Waste

Household refise makes up the bulk of the wastc gencrated in the areas surrounding the three main
project sites. No formal waste collection appears to be carried out, though Horana town may be an

exception. Burning of rubbish at the roadside seems to be a normal occurrence.

(9) Dangers

The dangers faced by the local communities are those to be found in any urban or rural arca. They
range from traffic accidents to house fires, injurics caused by agrcultural equipment to infectious

discascs. There are no specific dangers unique to the district.

(.l )  Topography and Geology

The topography of the ihree main site areas are varied. The proposed treatment plant site occupies a
low hill which ris:es to @ maximum height of 8 m above the surrounding countryside. A stream loops
round the site to the west, north and east and discharges into the Kalu Ganga about 2.0 km to the south.
Bedrock underlies the site at varying dcp.ths and rock outcrops are in evidence scattered over the site

area. The type of rock and soil cover are not known at present.

The intake site is close by the Kalu Ganga and lies in the flood plain of the river on it's right bank. The

geology of the area 1s not known at prt:sént.

The reservoir site is located on top of a hill to the south of Horana town at Wewalakanda. The crest of
the hill is some 80 m above the town and is one of a ling of hilltops of approximately the same
elevation. The proposed site area comprises a thin soil cover over solid rock of currently unknown
composition.
(1)  Soil Erosion
Soil erosion is not known to be a problem in any of the proposed site arcas.

(12)  Groundwater

Groundwater exists under the intake and treatment plant siies. No analyses are available to make any

comment on it's quality but wells are used at both locations. It may be presumed that some degree.of
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sewage pollution is present duc to the minimal toilet facilitics available to the local residents, The

groundwater situation at the reservoir site is wnknown but may be assumed to be minimal.

{13) Lakc’é Marshes and Rivel'S'

There are no lakes and, with the e‘{ccptlon of a fow vcry small areas, no m‘nshes in the locatlons

dlrcctly affected by the proposed project.

The Katu Ganga flows diréctly beside the intake site and a small stream near to the treatment plant site
as described in sub-section 16.3.2.10). More details concerhing the stream are given in Suporting

Report (Volunic 1H).
There are no rivers or sireams near to the reservoir site.

(14)  Coastline and Sea

The sea is a significant distance from the project area and as such is not relevant.

(15)  Flora and Fauna

As far as can be determiried there are no rare or endangered species of flora or faund in the affected
areas. The most prevalent flora compnses rubber trees and rice paddy with grass scrub and common
types of trees making up the remamder Some caitle and water buffaloes are to be seen but do not seem

to be plentiful.

(16) Wea’;h:_:r

The weather in the region 1s typical for a wet zone 1n' a tropical climate. There arc two monsoon
seasons, Giving heaviest rainfall in May/June and in October/Novcmbcr Mean monthly temperatures

vary from around 22 °C in January to around 32 °C in April.

(17)  View

The view of the treatment plant site is currently unremarkable, comprising as it does a slight hill riging .
out of the surrounding countryside. Scrub, grass, bushes and small trees are seen against a backdrop of

rubber trees and larger hills in the middle distance.
The jntake site is shrouded in rubber trees and cannot be seen except at close quarters,

The reservoir site, the hilltop to the south of Horana town, is visible from a signiﬁcant distance. At
present it has a wooded aspect, it's slopes and crown covered in rubber trecs, with a large rock outcrop

clearly visible just below the summit when viewed from the south and cast.
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Table 16.5

Screening Check List

e Cause El Comments
- _ : ' Yes { No | ? S
1 | Rescttlement Land acquisition X Will be some
2| Edonomic Activities Loss of prodtiction from : X | Rubber trees on
acquired land some sites
3 | Transport | Disruption of local transport by | . X Pipeline routcs
S construction traffic and “alongside roadways
S excavations
4 | Separation of From pipé¢ laying activities and | X Will be some
Community work force -
-5 | Cultural Assets and Loss or damage to shrines etc. - "X | None on but some
Archaeology due to construction activitics close to sites:
6 | Water and Common Interference with fishing etc. by X Little fishing carried
Rights water abstraction and pollution out
7 | Sanitation Sewage from constiruction work X | Depends on
' | force : adequate latrines
8 | Waste Construction waste, sludge etc. X Shoutd be minor
9 | Dangers Excavation cave ins, chemicals X Only minor
excavations and two
: : . S chemicals
10 | Topography and Changes due to construction X Only minor
Geology _ S structures _
11 | Soil Erosion Soil wash off from sites X Only little uncovered |
12} Groundwater Abstraction and poilution due X Very little to be used
o to construction o ifany
13 | Lake, Marsh and River -| Abstractions from river X _
14 | Coastline and Sea Erosion and/or deposition duc X Not close to the s¢a
B to construction ' '
15 | Flora and Fauna Destruction or interference with X No special
' ' labitats by construction specimens on or
: near sites
16 | Weather Structures causing change X Only minor
structures
17 | View { Obstruction due to structures X Cnly minor
) structures
18 | Air Pollution Exhaust gas emissions by plant X Not much generated
etc. ' :
19 | Water pollution Discharge. of wastewaters X Some expected
20 | Soil Pollution Discharge of wastewaters X | Depends on latrines
21 | Noise and Vibration From sife vehicles and X Some will occur
' : : - construction activities’ _ T
22 | Ground Subsidence Reduction of groundwater level X Very little if any
: ‘ s . . used -
23 | Noxious odors Exhaust fumes, rotting waste X Very little generated
Conclusion Docs the development require the implementation of an YES NO

IEE or EIA ?
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Table 16.6 - Scooping Check List
Tiem Eval, Reasons
1. | Resettlement . B | Land acquisition for intake and treatment woxks
2 | Economic Activitics C Rubber trees on intake and reservoir site
3 | Transportation and Institution "B | Delivery of plant and pipe laying activities
4 | Separation of the Community B Mostly from pipe laying activities
5 1 Cultural Assets and Archeology . C 1 None on sites but some nearby
6. | Water and Common Rights D. | Little fishing, slight at low river flows
7. | Sanitation C . Maybe at construction
8 | Waste D [ Very litile generated
9. | Dangers D Slight during excavations
10 | Topography and Geology ‘D | Only minor structures
11 | Soil Erosion D | Minor stripped areas for short time
12| Groundwater D '} Little or none used
13 | Lake, Marsh and River B. | Some impact during low river ﬂows
14 | Coastline and Sea D ' |:Not near to the sea
15 | Flora and Fauna D | No rare or endangered species
16 .-| Weather D .. | Only minor structures
17 | View = D Only minor structures
18- | Air Pollution D | Only exhaust gasses during construction
19 | Water Poltution B Maybe sewage during construction, sludge
- i sometimes during operation
20 | Soil Pollution C Possibly from latrines
21 | Noise and Vibration B During construction only
22 - | Ground Subsidence D | No activities to cause any
23 | Noxious Odors D | None generated

Evalnation Key:

(18)

A Serious impact expected
B Minor impact expected

- Uncertain { may become clear on m\esligauon 3
D Almost no impact expected, no need for E1A
Air Pollution

The only forms of air pollution currently experienced in the project areas are those caused by exhaust

fumes and smoke from the bumning of rubbish etc. These are not considered to bc pamcuhrly

mgn:ﬁcant except the main roads in the mlmcdxate area of Horana where exhaust emissions are highest

during peak traffic periods.

Tn general the inhabitants of the project areas can be said to enjoy good air quality at the present time.

19

- Water Pollytion

The only s1gmﬁcant water courses that need to be considered are the strcam near to the freatment plant -

's1tc and the Kalu Ganga.
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At present the stream suffers from high suspended solids of nataral origin during the rainy scason and a
small amount of pollution from people and animals. The Kalu Ganga also experiences high suspchdcd
sblids loads in the miﬁy scason- and some ﬁegrec of ';‘J'ol'lu{ion'from commercial opcraﬁbns such as
discharges from rubber factorles People b'lthe and wash clothes in the river and sewage ‘must enter the

river at numerous iocattons but gsnerally in small quantities at a time.

There are a multitude of small dlgainage ditches beside the roads and in paddy fields. Poilution of these
ditches is ewdent from sewage and discarded SOlld waste in the v1lhge: arcas in particular. Some

_pollution from oil ete. from vchicles must also occur.

(20)  Soil Pollution

The extent of soil pollution in the relevant arcas is dlfﬁcult to assess but can he assumed to be due to
such things as sewage and dlscarded sump oil etc. '

Tt may generally be assumed to be of a relatively minor nature and not to pose any serious problem.

(21)  Noise and Vibration

Noise and vibration problems in the project arcas are limited to those normally associated with the
movement of vehicles. With the exception of Horana, they are considered to be negligible.

(22)  Ground Subsidence

Ground subsidence is not a problem at any of the site areas.

(23)  Noxious Odors

The only noxious odors are those caused by rotting refuse, sewage-polluted ditches and exhaust fumes.
These are mainly confined to the villages and Horana town.

16.3.3 Consiruction Phase

N Resettlement

1) Intake Sitc

The planned intake will occupy an area of approximately 1.3 ha. At present there arc only a few houses
in the general arca and how many, if any, will be affected will become clear once the optimum location

has been selected. It may be presumed however that resettlement, should it be required, will prove to be

a minor problem as it should be possible to relocate the people nearby.
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2) Treatment Plant Site

The proposed treatment plant will occupy an arca of approximately 13.2 ha. The NWSDB currently
has the 'dptioh to purchase the sclected site, a significant advantage, and it is stratcgically placed

between the intake and the high-level reservoir.

A visual injspection'.of the location showed that about. 67 single story houses currently exist within the
site area and conversations with the residents indicated that about 73 families are living there. Some 36
of the houseés arc built with wooden frames and -woven panets, the remainder being of brick or
blockwork construction. A tefple and community hall/school are located within the housing area as
well as the abandoned remains of the original block of living quarters when rubber plantation workers

occupied the site.

Each of the houses was said to have a permit or license to be built on an allotted area of 15 perches.
According to the local residents, a further 120 families were duc to move onto the site by the end of
Augus'i 1994. Each would be allotted the same area of 15 perches as the existing houses. Mandarawella

Area Division was said to be responsible for the allocations, with some involvement of the local MP.

The site residents earn their living in a variety of ways, though none were said to be employed locally.

Most worked as laborers, carpenters, masonry workers, business men efc.

It was obvious during the site visits that the local inhabitants were greatly concemned with their fate
'shou]d the site be taken over. The NWSDB wére made aware of the urgent need for detailed discussions
with the current residents to fully explain the sitwation and to consult with them regarding their
resettlement, An even greater urgency was expressed over the nc_cd to investigate the accuracy of the
information re'gard'ing the imminent érrival of 120 more families. If corrcct, Mandarawella Area

Division must be appraised of the situation and urged to make alternative arrangements.

The current residents appear to have formed a close community and strongiy stated that they wished to
remain so. A resettlement area should therefore be found that can accommodate all of the current
residents, pl‘eferably not too far from their existing location so they can continue in their present

occupations.

3) High-Level Reservoir Site

The area required for the high-level reservoir will occupy about 2.5 ha with no houscs currcntly in
existence on the proposed site. Depending on the route chosen, there is a possibility that one or two

houses might be affected when a service road is constructed to bring in plant and equipment. This will
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become clear at the detailed planning stage. If any resettlement is required, it should be possible within

the lgcal arca,

4) Transmission Mains

The raw watcr transmission main will be approximately 7.7 km in length, the clear water main
épproxiﬁiatel}r 3.0 kan' between the treatment plant and a high-level veservoir and 20.6 km between the

high-tevel reservoir and a service reservoir in the existing service area.

Due to the fact that the transm:ssmn mains are intended to follow the roadways, it is considered

unl:kely th'1t any resettlement wﬂl be requtred for this aspect of the pl’Q]BCt

(2} Economic Activities

n - 'I.‘fe.atmcnt Plant Site -

A visual i}{sﬁcctibn and verbal inquiries indicated that nd commercial activitics were fakmg'placé on the
proposed site arca. The rice paddies that bound the s:te to the west and east scem to be only pastiaily
cultivated. There is evidence of rice paddy on the westem pari of the site itself thoug,h they do not
appear to have been in use for some time. A few cattle have been seen tethered on the site and the grass

is generally cropped short, an indication that cattle regularly graze the area.

A rubber factory is currently under construction at the north west corner of the site and is due to start
production in July. According to the site manager the raw material will be taken by truck to the factory
from rubber plantations some distance away. Inquiries should be made as to the legality of the proposed

discharge of liquid wastc to the nearby stream.
2) Intake Site

The area selected for the intake site 1s currently part of a rubber plantatlon There will be some
commeicial loss as a result of the fellmg of the rubber trees on the aica needed for construction.

However, the intake site will be refatively small and the loss of income should not be too significant.
3 High-Level Reservoir Site

As with the intake site, the site selected for the new high-level teservoir near to Horana is covered in
rubber trees except for the areas close to rock outcrops. Some loss of income can be expected but again
the area to be used for construction is 'relatively small. Access to the site area is poor and it will be

nceessary to construct a service road to bring in the plant and equipment.. This will result in the felling
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of tore trees and possibly the loss of a small part of rice paddy between the main road and the start of

the hillside. !

(3) Transportation and Daily Life.
1) Intake, Treaﬁneﬁt Piant and Reservoir

On the 'assumptio:ﬁ that all plant and équipment will have to be brought to the construction sites from
the Colombo.arca, traffic problems can be expected. None of the local roads arc particularly wide, two
large vehicles such as trucks or busses need to take care in passing. In genéral, construction plant,
equipment and vehiclcs are wider than normal and are often slow moving. It is therefore inevitable that
local traffic will be subject to delays when plant etc. is brought to the sites. In particular the traffic in

Horana town is likely to be the most affected as it is quite congested under normal circumstances.

Carcful planiing of the timing of the movements of construction traffic will help in minimizing the
' problem. Once the pIant' and equipment has been delivered to sife there should be no need for it to use

the public roads until the contract is completed.
Disruption to the local traffic should therefore be of relatively short duration.
) Trénsmission Mains

The major cause of disruption to local traffic and the dai[y life of the nearby population will be the pipe
laying activities. As detailed above, the local roads are not wide and it is intended that the transmission
mains will generally follow the roadways. Wherever possible the pipclines will be laid alongside the
roads in the verges. Not infrequently however, both sides of the road arc closely bounded by drainage
difches, telephone poles, eleétricity poles, houses and walls. Often the road is Built as a causeway with
a signiﬁc’:ér_it drop on both sides to paddy fields. Therefore in some cagses it will be necessary to excavate
in the road itself, possibly leading to the complete closure of road for the duration of the pipe laying

activities.

Under these circumstances it will be essential to plan detailed traffic control measurcs, in advance of
any work taking place, in order to minimize disruption. Such measures should include one way systems -
and diversions if roads have to be closed. The local population must be informed well before work

commences and any diversions clearly marked with road signs.

S(dy Interruption to the Community
Certain unwelcome effects are often associated with construction sites and these can be broadly divided

into those caused by the implementation of the project itself and those caused by the work force.
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1). Project Related

Under the first catcgory arc disturbances caused by cénstructi_on tfaﬁ'ic, principally noise, dust,
vibrations and ini;icdiment of traffic flow. There are similér pbfcn_tial problems due to. fhc work carried
out on the site itself. With the exception of the intake site, there are no =conc‘entrations of pbpulatioﬁ in
the :mmcdlatc v:cmlty and therefore the construction activities should cause no mconvcmence Closc to
the intake site lies the small townlvﬂlage of Anguruwatote. Unless an access road is constructcd armmd
the town, inconvenience will certainly be caused by the delivery of plant and equipment to site. This

should however be of short duration and careful planning shouvld minimize the problcm.

_Durmg construction, noise, dust ¢tc. could cause problems to the Anguruwatote remdents but the
mtervenmg rubber trees should prov:de a degree of msulatxon A short dlstance beyond the sﬁe is an

engme mechanics fraining school. The construction actlwttcs may cause some disturbance to this
mstlmtlon and care will have to be taken to allow £asy access to the school whilst work is in progress

on 31tc

The activity which will cause the greatest disturbance to local communities will be tréﬁching/pipe
laying operations. Noise, dust, and obstruction of roadways will be inevitable, and particularly

noticeable where the pipeline route passes through a town or village.

Countermeasures to be considered should include giving ample waming to each community, detailed
planning to miinimize the time for trenching, f)ipe laying, backfilling and darriping down in those areas
where dust becomes a problem.

2) Work force Related

The second category of unwelcome effects, those caused by the work force, embraces increased cr:me
drunkenness, violence etc Countérmeasures should include the establishment of a code of conduct for

the work force and provision for it's enforcement, plus identifying areas for limited or prohibited access.

Positive effects on the local communities are increased trade and the potential opportunity of

employment.
(5) Cultural Assets and Archaeology

1} Treatment Plant Site

A survey of the site and the surrounding area showed no evidence of any significant shrines, fcmp!és or
archaeological remains. The nearest items of this nature are a Buddhist temple some 1,000 m in a direct -

line from the south eastern boundary of the site and a second temple located to the north west at a
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distance of' about 1,100 m. Both are well screened by trees and other vepetation and shonld not be

affected by the construction activities or the operation of the treatment plant.
No archacological remains are known to exist in the proposed site arca.

2) Intake Site

The nearest cultural assets to the intake site are a Buddhist shrinc approximately 1.5 km to the north
and another at a similar distance across the river to the-cast. Two Hindu temples lic about 1.0 km {o the
south west. The closest of all is 2 Buddhist temple only 0,5 km to the south west. It is possible that the

noise generated by the construction activitics may cause some disturbance to this temple.

Possible countermeasures against this poteatial nuisance could include the construction of sound
absorﬁing bunds and the limitation of construction activities. The temple prie'sts should be consulted as

to the time schedule for the daily work program.
No archaeological remains are known to cxist in the proposed site area.

3)  High-Level Reservoir Site

The nearest religious structure is a Buddhist shrine about 0.8 km to the cast of the proposed site.
Although it is Well.scre'éne:d by trees and other vegetation, it is possible that the elevated situation of the
site may lead to some noise nuisance during construction activitics. It may aiso be necessary to
.constmct a site access road in the near vicinity, which.may also lead to some inconvenicnes. The priests
should be given advanced waming that construction is to take place and should be consulted after

operations have commenced to determine if they are suffering any problems as a result.
No archacological remains are known to exist in the proposed site arca.

4) Pipeline Routes

The intention is for the pipelines to foliow the roadways as far as possible. Where this is achieved it is
unlikely that ahy temples, shrines or archaeological remains will be affected, Where the pipeline route
“has to deviate from the highway: it is assumed that a known cultural asset or archacological remains

will be automatically bypassed.

{6) Water and Common Rights

Any potential infringement of water and common rights caused by the project during the construction
phase ‘will be limited to these related io the Kalu Ganga. Any right of passage on the river will be

wnaffected and little if any fishing appeats to take place near to the intake site, This is the only site
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which has the potential to directly affect the river during construction, primarily by disturbed soil being
washed off by rainfall and during the breaching of the river bank to build the raw water intake
structure, Careful planning of the opefations and the construction of suitable bunds should minimize the

problem.

It can therefore be concluded that no impact on common rights is likely to occur during the construction

phase of the project.

)] Sanitation and Health

Effects related to sanitation and health will be primarily caused by the presence of a large ‘tumber of
workers at the constraction sites. An adequate number of properly designed and .constmcted latrines
must be provided to ensure that a health hazard is not created that could lead to the spread of water
bome.diseases‘. Siﬁii!é.ﬂy, a&equate.liv'ing acéomrﬁb,daﬁon must also bé']-ar(.)vided‘ if the construction
workers are to livé on site. Overcrowding in sub-standard make-shift buildings witl rapidly create

msanitary conditions.

(8) Waste

Construction sites have the capability of creating a certain amount of solid waste: Initially it consists of |
.the vegetation that must be cleared from the sit¢ areas and this should be siacked in designatéd
locations. At the treatment plant gite there appears to be litile of value in terms of the vegetation. On the
intake site'z.lnd the reservoir site however, the wgctation‘cbnsfst_s' maihly of rubber trees. The wood
from these trees must have some commercial value and can reasonably be expected to be rciﬁoved from

sitc as they are felled.

The second source of waste comprises the packaging, crates, wrappings associated with the plant and
equipment delivered to site. Discarded building materials, broken items from construction plant and

equipment, old tires etc. make up the remainder.

To avoid unsightly appearances and to _min_imiéé wind blown debris such as sacks, plastic’ sheeting,
paper etc. from polluting the neighborhood, it will be neteséary to provide well designed ;’illld. loéatcd
tips. With carefill planning the solid waste generated during the construction phase should nﬁt cause
any undue harm to the environment. It will be essential however to plan for the ultimate disposal df

such materials.
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{9 Dangers

Dangers are ever present on construction sites, but provided sirict attention is paid to established safe
\\'forking :practibes, the risks will be kept to a minimum. Cave-ins during excavations pose a particular
threat but no very deep structurcs arc involved in this project. To help reduce the risks, pipe trenches

should be kept open for the shortest possible time,

Some danger will be present from the storage of fuels and lubricants for the construction plant and
equipment, Adherence to fire regulations and the provision of correct firc fighting equipment will

reduce the problem to acceptable levels.

(10).  Topography and Geology

None of the structures at any of the construction sitcs are large enough to cause a noticcable change in
the topography and the geology of the areas will be completely unaffected.

(11)  Soil Erosion

During the construction phase there is potentiat for some soil wash-off to occur but, in general terms,
this cannot be classified as soil erosion as the amounts will be minimal,

(12)  Groundwater

Some water will be obtained in the vicinity of the three main construction sites from ground and/or
surface waters for concrete production ete. The quantities will be relatively small and should have no
noticeable effect on the environment,

" {13)  Lakes, Marshes and Rivers -

No lakes or marshes exist in the areas of the construction sites and none of the activities during the
 construction phase will havé any effect on river flow.

(14)  Coastline and Sea

Norie of tlie construction sites are near the coast and none of the construction activities will have any
secondary cffects that could have an impact on coastline or sca.

(t5)  Floraand Fauna

As far as can be ascertained there are no rare or endangered species of plants or animals on.or near the

three main construction sites.
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Site clearance and construction activiiies will eradicate any macro specics from the project sites but, as
it is intended that the pipeline routos will follow the roadways, it is unlikely that the pipe laying
activities will have any direct impact. Where the pipeline route deviates from the highway , a relatively

narrow strip of vegetation will be destroyed.

Clearly, the construction of tl}xc intake, treatment plaﬁt and high-level reservoir will ‘permanently
exclude any of the larger forms of plant or animal Tife within their confines. On the other hand, the pipe
laying activities should only cause a temporary effect, with fairty rapid fcnestabl_islﬁllcnt of blant‘ life

after backﬁl!ing.l

The noise and disturbance caused by the presence of the work force, _plant and cquipment may cause
nearby animals to take fright. However, there are no livestock industries to be found close to any of the

construction sites and therefore no significant impact is expected'frmﬁ this effect.

Some animal life may be attracted to the construction sites, notably scavengers such as rats and crows.
The unwelcome increase in these populations can be restricted by ensuring they are denied access to

food waste from site canteens etc.

{16) Weather

Only. very large projects such as ‘irrigation schemes or the creation of a vast reservoir will have any
weather related effect. The proposed project on the Kalu Ganga is too small to have any effect on the

weather.

{(i7)  View

Relative to the surrdunding ‘area, no large buildihgs will be constructed at any of the proposed s.ites.
There are no major institutions, residential or recreational areas close enough to the structures to have
their view impaired by the new bui]dihgs. The possible exception to this may be the new high-level
reservoir near Horana. This will be located on top of a hill dnd coﬁld be visible from a distance. It is
open to question if this structure will represent an impairment of the view. In all probébility it will be

partly or complétely hidden by the surrounding rubber plantation both during and after construction.

(18}  Air Pollution

During construction the exhaust gasses from site vehicles, plant, generators etc., wind bfo'wh'dust and
smoke from the burning of rubbish are the only potential sources of air poliution. Exhaust fumcs should
be rapidly dispersed and cause no enviropmental problems. Dust is normally caused by vehicle

movements on unmade site roads and from exposed spoil heaps under windy conditions. Provided this
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problem is foreseen and equipment made available to damp down the offending arcas, the effects can be
overcome. Smoke from rubbish burning should be an intermittent and short lived event and should not

cause any significant problems.

(19)  Water Pollution

The potentiat for polluting nearby surfacc or groundwaters is one of the main environmental threats
posed by the construction activitics. This conld occur in a number of different ways. Site clearance and
excavation plant will disturb the ground and may lead to soil being washed into ncarby watercourses.

Where necessary, bunds could be erected to prevent sigaificant pollution from this source.

The construction of the intake structure in the bank of the Kalu Ganga will inevitably lead to soil being
deposited in the river. Little can be donc to prevent such an occurrence but it should be of short

“duration and have a limited and temporary impact on water quality for a short distance downstream,

Trehbhing work for the laying of the transtnission mains could pollﬁtc nearby ditches efc. and care must
be taken not to block such drainage chaunnels with spoil heaps. Large spoil heaps on the main
construction sites must be carcfully sited to mimimize the nisk of rainfall washing soil into ncarby

wWatlercourses.

None of the constriaction activities themselves will caﬁsé polhition of the groundwaters. However, fuel
and oil storage tanks for construction vehicles, generators etc. should be located in impermeable buads
to prevent contamination from spillages or leaks. Similarly, vehicle repair and servicing facilities should
‘be equipped with properly designed surface drainage to prevent hydrocarbons being washed into nearby
waters. Collection of wastewater from these areas to a central point and treatment via a simple API

separator before disposal should reduce such problems to an acceptable level.

(20)  Soil Pollution

The only potential sources of soil pollution during the construction phase of the project will be sewagc
from the construction work force and spillage of fuel and oil. Provided the preventative measures

detailed above are carried out, no significant problems should oceur.

(21)  Noise and Vibration

Noise will be unavoidable from vehicles and construction plant at the three main sites, but generally to
a lesser extent but more noticeable from pipe laying activitics. The effcets will be localized and no large
instituitions or residential areas are located in the near vicinity of the trcatinent plant or reservoir sites.

A possible excep’tioﬁ to this has been déscfibed in sub-section 16.3.3.5). The intake site is fairly close
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