_to-the town of Anguruwatote and some noise disturbance could be caused to it's residents. It is
ingvitable that the pipeline route will pass close to a number of institutions but, with careful planning,

“the noise disturbance should be of short duration.

It is .illn'portzmt that all engines have effctive siléncing to minimize their noise output, regardicss of their

location.

The severity of vibrations caused by. the movement of heavy ]Siant and vehicles ‘will depend on the
ground conditions. As there are no coricentrations of population close cﬁoug,h to any of the construction
sites to feel such éffects, no ‘problems' are antibipafed' froi this source. The eXCéption to this may be
during the time when plant and equipment are delivered to site. Care I_hust be taken to avoid towns and

villages as much as possible when planning the delivery routes.

The greatest disturbances due to vibrations are caused by piling operations. It is unlikely however, that
piling will be req'uired. at any of the three sites. Even if piling were to be necessary, there are no
structures close cnough to the sites to be endangered, though the noise caused by such operations will

carry for some distance.

(22)  Ground Subsidence

The prime cause of ground subsidence is generally the excessive abstraction of groundwater., No such
abstraction will take place during construction, .

(23  Noxious Odors

Exhaust fumes, the buming of plastic and rubber etc. and rotting was:té'are, the only potential generators
of noxious odors during the construction phase of the project. In reality, the exhaust fumes will be
rapidly dispersed and should never reach concentration levels likéiy to cause a nuisance. The type of
rubbish that may be burned can be controlled and thereby prevent problems from that source, Rotting
waste can also be avoided by e'nsuri'ng that such material is collected and removed .from site to a

designated disposal tip.

16.3.4 Operation Phase .
(1) Resettlement

The'operation of the trcatment plant will not require the resettlement of any further people.
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2) ‘Eeonomic Activities_

There should be 1o effect on economic activitics when the treatment plant is in operation, though it may
be argued that the increased provision of water could indirectly enhance economic growth in the supply

areas.

(3). . Transportation and Daily Life

Some traffic will be generated by the existence of the intake and the treatment plant, mainly vehicles

delivering chemicals. It will however be minimal and should not affect the movement of local vehicles.

In the future, pipeline maintenance may give rise to temporary traffic problems, if and when it becomes

necessary to excavate roadways to find and mend leaks.

(4) Interruption to the Community .

No interruption to the community will result from the operation of the intake or the treatment plant.

{5) Cultural Assets and Archaeology

There will be no effect on cultural assets or archaeology.

{6) Common Rights

No comimon rights should be infringed when the treatment plant is in operation.

{N Sanitation and Health

No direct sanitation or health risks will be associated with the components of the project when they are

in use.

Indirectly, sanitation and health may suffer as a consequence of prdvidix_lg signiﬁcanily greater
guantities of water to the distrib_ution arcas. With the exception of a relatively small area of Colombo,
there are no othér sewerage systems and the majority of the inhabitants of the intended distribution
arcas have inadequate or non existent toilet facilitics. The incfeasé in the supply of potable water will
lead to an equivalent increase in waste water production, with no acceptable means of disposal.
Inevitably this will lead to gfeate'r pollution of the surface and groundwaters in certain areas and the

probability of an increase in water borne diseases.

(2}) Wasie

The only waste generated in any significant quantity in the operation phase will be sludge from the

treatment processes. The treatment of the liquid sludge is dealt with in detail in sub-section 16.3.3.19).
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.- The end result of the sludge treatment will be a solid sludge cake 'which will perlodic'alijf: be dug out of -
the drying beds for diéposal off-site. The final disposal of this sludge presents a significant probl_en;l, lt
has no commercial valuc and, in general, cannot be used as fill material as it has poor l_oéd bearing
properties. On average some 16 m® per day will be produced and the NWSDB must acquire a suitable

acceptable disposal site at the earliest opportunity.

Solid waste in the form of empty chemical sacks may require disposal, thoiigh'these may be recycled.
This is not considered to be a- significant problem provided it is recognized and accommodated for
before the piant is put into operation,

{9 Dangers

The transportation and storage of chlorine at the treatment plant wﬂl constltute the main danger. The
transportation danger can be reduced by selecting a delivery route whtch avmds main population
centers. By careful design of the chlorine storage and dosing facilities, the threat posed by these

installations can be minimized and any leaks contained.

No other hazardous chemicals will be used or stored on site with the exceptlon of aluminum sulphate
(atum). A solution of alum is amdlc and saff,ty showers should be: plowdcd in the chemical house in

casec workers get splashed.

(103  Topography and Geology

This aspect is not relevant to the operation of the treatracnt plant.

(11)  Soil Erosion

Adequate means for disposing of overflows from the treatment plant and the high-level reservoir should
be provided as the possibility of soil erosion could occur if the potentially large flows ar'e.:iot conducted
safely to a suitable watercourse. A reasonably large stream flows in the vicinity of the treatment plant
site which should prove satisfactory. No such stream flows close to the reservoir site and the problem

should be addressed in detail at the earliest opportunity.

(12) - Groundwater

No effects will be caused to the groundwater by the operation of the intake or treatment plant.

(13}  Lakes Marshes and Rivers

- The nominal output of the proposed nlew treattient plant will be 18,2000 1n3£q. From published data

{Hydrological Annual 1991/92, Hydrology Division, Irrigation Department, Sri Lanka) the minimum
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average monthly flow at Putupaula is 200 million m®, equivalent to a daily flow of some 6,670,000
m’/d. Thus, under these conditions, the treatment plant will take only about 2.7 percent of the rivers

flow. Not a significant amount.

The months of January to March 1991 were exceptional drought months and the river flow was reduced
to 518,400 m*/d near Horana. Under this situation the water treatment plant abstraction would account
for about 35 percent or the tiver flow. It may be anticipated that this would enhance saline intrusion

and increase the threat to the Kalutara intake.

The sim;ﬁ!est countermeasure that could be employed at times of abnormally low river would be to
réduce the abstraction rate to the treatment plant. A theoretical possibility would be to provide a raw
wa=ter storage reservoir from which the ﬁ]aﬂt would draw at times of low river. flow. Clearly such a
reservoir would have to be very large indeed an may have to be formed by building a dam across the .
river. There are a considerable number of practical and financial difficulties associated with this

approach and it cannot be recommended

Somé concern has been expréssed by Ithe NWSDB that the abstractions for the treatment plant during
low flow peribds in the Kalu Ganga might affect the Bolgoda Lakes. This possibilitj' has been
assessed, as well as other potential environmental effects on the lakes, and is discussed in detail in

S'upporting Report (Volume 11I). No effects related to river flow are expected.

(14)  Coastline and Sea

The operation of the treatment plant is not relevant to this item.

(15)  Flora and Fauna -

No effects will be caused to the flora and fauna by the operation of the intake, treatment plant, reservoir

or the transmission pip:elines.
(16)  Weather
The weather will not be affected.
Aty View
The effect on the view is as detailed in sub-section 16.3.3.1 7).

(18} - Air Pollution

The only possible cause of air poilution would be an cscape of chlorine gas. The careful dcsigh of the

chlorine storage and dosing facilities will minimize this risk.
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(19) Water Pol_lution
D Intake

The intake design includes the provision of grit chambers which will require cl.e.aning from time to time.
The highest load will be dc:ip'dsited: at timies of high river flow and it may be expected that it will consist
of a significant quantity of sandy material. Whatever the composition of the 1haten'al,_ it will be
naturally cccurring and not constitute poll:uti_on'. if 1t is returned to the river. If however the grit
charbers have not been cleaned for some considerable period of time, caution should be exercised to
ensure that the deposits have not turned anaerobic. If this is found t.o'liavc occurred, it would be unwise
to returﬁ them to the river as chemical changes can take place, gcncratihg foxins whi'ch‘ could harm fish

etc. -

2). Treatment Plant

In general, between 5 percent and 8 percent of the flow entering a treatment plant will be discharged as
wastewater from the sedimentation and filtration stages. The exact amount will depend on the design
and efficiency of the settled sludge removal system, the frequency of filter washing and the quantity of

water needed for each wash.

The design proposed for the new treatment plant incorporates a washwater return system to the plant
inlet, thereby recycling a significant proportion of the wastewater. The solids content of the washwater

will then be removed by the sedimnentation stage.

Sludge discharges from the sedimentation basins ‘will flow to batch thickening tanks, the thickenéd
sludge then being discharged to a sct of sludge drying beds. The supernatant w@tgr from the thickening
tanks will be withdrawn for disposal to the small stream that passes to the cast of the site.: SIudgé sb:lids
will be retained on the beds but a proportion: of the water fraction will filter through to a series of
underdrains. From the underdr_ains the filirate will fiow to a collection chamber and from there to the
small stream. The water remaining in the studge will bé évéiporatbd by the action of wind and sun,

leaving a dry sludge cake which has to be removed periodically for disposal off-site.

The worst situz_lti_on_ will occur should the drying beds be bypassed for any reason. Under these
circumstances the studge from the sedimentation basins will flow dircctly to the stream causing a highly
noticeable discharge. During the dry season, when the ﬂow'iﬂ the sfream is at it's lowest, the majority
of the suspended particles may be expected to scttle on the stream bed and along it's sides before

reaching the Kalu Ganga.
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Such a discharge would be contrary to =thr: discharge standards contained in the Sri Lankan "National
Environmental (Protection and Qualitjf) Reguhﬁon, No 1, 1990" The standards set a limit for
- suspended solids of 50 mg/l with a minimum ditution of 8:1. Should the diIutioﬁ-be less than this figure,
then the permissible Icvcl of suspendcd solids is 1'cduccd in proportion to the dilution factor. Unsettled
sludge wifl have a suspended solids load in thc rt,glon of 2,000 mg/l {0.2%) and the dilution factor

durmg the dry season could be as low as 4:1.

Overflows will be provided from various points in the treatment process and these will also ﬂdw to the
stream, via the filtrate collection chamber of the drying beds. It is unclear as to the effect that a flow of
up to 190,0.{}0 m’/d .W01.ll.d have on the stream and it's surroundings, though it is unlikely to be in excess
of the natural flow in the stream during periods of heavy rain. The suspénded solids load in such a
discharge would be small and generally no worse than the Kalu Ganga river water. Quite how the
disch’érge standards would be interpreted under such circﬁmstanceé, particularly with respect to the

dilution factor, 1s a matter for debate.

Drains and overtlows from the chemical house are a potential source of water pollution. An interceptor
tank should be provided to collect all such discharges for eventual removal, via a tanker, to an

acceptable disposal site.

(20)  Sail Pollution

None of the operations at the intake, treatment plant or high-level reservoir will lead to soil pollution.

{21)  Noise and Vibration

The only significant noise generation will be from the pumps at the intake and the transmisston pumps
at the treatment plant. These will be enclosed in buildings and will not be close enough to any

residential areas or institutions to cause a nuisance.

No vibrations will be causcd other than minimal ones from the pump sets. These should not be felt

outside of the pump houses.

(22)  Ground Subsidence

This item is not relevant to the operation of the scheme,

(23) N0xioﬁs Odors

No noxious odors will be produced.
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16.3.5 Conclusions

From the foregoing it may be concluded that:

1) During the Construction Phase
1. Major environmental impécts:
- None -
2. Mmor envsronmamal unpacts
- Resettlcment

- Transportatlon and da;ly hfe
- Disruption to the cmmnunlty
- Water pollution

- Noise and vibration

3. Uncertain environmental impacts:
- Economic aclivities
- Sanitation
- Soil pollution

2) During the Operation Phase

1. Major environmental impacts:
- None

2. Minor environmental impacts:

- River flow
- Water pollution

3. Uncertain cnvironmental impacts:

- None

The envxronmental impacts assomatcd with the construction phase will be of hmlted duration w1th the

exception of the resettiement requirements. None of them are judged to be serious.

The two factors highlighted for the operation phase of the project will be present for the life of the
treatmént plant. It should be recognized however that the river flow problem is only likely to occur on
rare occasions and can be contalned if necessary by reducing the output of the ‘plant. The water_
pollution problem should also oceur very infrequently and, at worst, will only significantly affect the
small stream which runs close to the treatment plant site. This stream has no known abstractions and
any sludge deposits will be scoured away during the high flows of the rainy season into the Kalu
Ganga. No noticéable deterioration is expecied in the river water quality at such times as the river will

also be in flood.
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Provided practical countermeasures are taken, the overalt conclusion of the EIA is that the effects of
both the construction and operation phases will cause no significant or lasting harm to the environment

and should not rule against the implementation of the projcét.
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17. CONCLUSION AND RECOMMENDATIONS

171 Conclusion

The financial viability of the Kalu Ganga Water Supp!y Project is much dependent on the tariff rate.
The current taniff rate is regarded fo be under the proper level in terms of the affordability and in
comparison with other public utility _charges. The results of the case study with a parameter of ..
indemental rate of tariff, taking ihto account the current depressed tariff structure, indicates that the

Project will be viable if the tariff rate is allowed to be increased at 8 - 10 percent per annum.

‘Further, the implementation of the Project will provide the Greator Colombo Water Supply Sysicm with
two major water sources which will ensure more reliability for water supply in emergency or severe

drought cases,

17.2  Recommendations
Recommendations towards the implementation of the Project are summarized in accordance with their

importance and priorities as follows:

1) Taking necessary measures for ensuring the feasibility and financial viability of the Project

For the debt service management along with the implementation of the proposed projects and for
clearing ﬁp the accuinulated deficit by the year 2000, the routine efforts in the water supply
management such as reduction in NRW, and implementation of the cost containtnent strategy will not
be sufficient. The present de;jressed water tariff system will therefore need to be reviewed to sct up a
higher level of tariff structure at reasonable level considering the affordability of the consumers in the
Greater Colombo Arca. The viability of the proposed Kalu Ganga Project will then be assured with

such measures to be taken.

In this connection, it is strongly recommended 1o establish in the NWSDB a financial management unit
which will be fully in charge of debt service management, current and fixed assets management, cost
containment strategy, future investment programming, etc.

2)  Improvement of Non-Revenue Water (NRW)

Reduction in the amount of non-revenue water (unaccounted-for water) is a major subject to tackle in
the manégémént of the Greater Colombo Water Supply System. It will, if successfully implemented,

result in increase in the revenue and reduction in the operation cost.

Most efficient and economical measures for reduction in NRW may be recommended as follows:
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I. Provision of water meters to every consumer, repairing the defective water meters, and
calibration of reading error, :

2. Conducting efficient meter reading and billing collection
3. Controliing the illegal connection
4. Provision or repair of the bulk flow meters to moiitor the amount of supply.

Reduction in the physical water loss will need more operational efforts and actual cost comparéd with
the measures above but will much contribute to the system life. It will give an allowance in the
production and transmission capacity of the éxiéting and newly constructed facilities. ‘The more
_ allowance the water supply system \’}il:l be given, the longer the expansion in future will be deferred.
An altemative scenario for the case of smaller water loss in 5 percent is presented in Section 15.3 in

Chapter 15. It shows a considerable reduction in project size and therefore the project cost.

3) Protection of Water Source

1t is necessary for the government to establish a policy for protection of the water source in terms of
quality and quantity of the raw water. For water quality, in particular, the following possible sources

of contamination must be paid attention:

1. Discharge of a large amount of domestic sewage from large cities or communitics
upstream of the intake. .

2, “Toxic or harmful wastewater discharge from industries in the catchment area ‘at
upstream

For quantlty of the raw water, a complchenswe water ut111zatmn plan for the Kalu Ganga mcludmg
water supply, irrigation, power generation, flood control, industry etc., must be established as well as

an organizational arrangement of controlling the water right,

4 Role of the Greater Colombo Regional Support Ceater

‘The Greater Colombo Reglonal Support Center of the NWSDB is considered as the obwous and most
appropnate agency that will be in charge of the Project during and afler its implementation, However

the RSC (GC) which is now the largest RSC in terms of the number of servtce connectlons and share of
revenues in the NW%DB still remains one of the weakest centers in terms of orgamzational and
managerial capability because it has not received due attention in the earlier institutional development
activities. Afler implementation of the_Préjcct, water supply capaéity in the Greater Colombo Area will -
be doubled ar{d the RSC (GC) should be geared”to fuily‘ meet the inérea'sed'roles, functions :an'd
activities it will be charged with. The involvenient of the RSC (GC), therefore, from the initial stage of
the plannmg and design of the Pro;ect is qmte stgmﬁcam o feﬂect the real needs and pmblcms

experienced by the RSC (GC).
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5) Conduct of detailed analysis on salinity intrusion

The sahmty mtrusxon analysis conducted in this study is based on the presently available data and
information. If a study on the sa!mlty barrier is to be conducted in future, it is recommended that the
analysis be conducted by one-dimensional, two-layer, r_mstcady ﬂow hydraulic model anaiysrs based on

the detailed river bed proﬁles and cross sections and the actual hourly changes in salinity.

6) Establishment of salinity imrusion monitoring syster

The salmlty mtrusxon amlys:s in thJs report shows that the salinity wedge might reach the proposcd
intake point under some circumstances. However such a situation will be foreseeable to some extent
by checkmg the water level of the Kalu Ganga if the saline ‘water monitoring will be added to the water
quality momtonng program The key location to 1dent1fy the sahmty wedge is the area with shallow
river bed imimediately downstream of Narthupana bndge which act as a natural barrier for the salinity
intruston. When the sahmty wedgc goes upstream over this point, there will be a possibility that it witl
reach the mtakc point. Although the proposed structure of the intake mouth is carefully designed to
enable the intake from the surface layer which will be free from saline water it is recommended to
momtor sahmty at different depths at Narthupana brldge so that it will be possible to foresee the level

of the salme water.

03 Tlmely Review of the Feasﬂnllty Study Prior to the Implementatlon

This Feasibility Study is prepared on the basis of the presently avarlable data and mfonnatton and most
rcasonablc pro;ectron made from such mformatron In future, there may be more development or
changes in’ socio-cconomic or natural condmons in the project area which arc now unforeseenable but
might affect, if they occur, the recommendations presented in the study. It is thsrefore recommended
that the Feasrblhty Study be timely revrewed in future to take into account the situation at the time of

the unplementatlon of the Project.

8) Es'tab!isfnn'cnt of water quality monitoring s}'stem for the Kaly Ganga

There is unlikély any serious pdllutant sources which discharge the hazarrdorrs or toxic wastewater for
health upstream of the proposed intake point. However, the future development in the upper reach of
the Kalu .Gan'g is unforeseerrable; or there will be a possibility that some factory might discharges
wastewater into the river, Those who are concerned with water supply operation shoutd thercfore be
required to carefully monitor the water quality of the source. It is recommended to cstablish the water
quality moniforing system strategically connecting some points allotied in the river stretch downstream

of the confluence of major tributaries, factory-concentrated area , problematic factory-located area, ete.
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The purpose of the water quality monitoring is to predict the abnormality in the raw water quality
before it will reach the intake point, and to identify the discharging source. For this purpose, the teéting
system should be highly upgraded inchtiding both the inétnfment and st'aff;. In addition, it is necessélry to
collect the information on the location of existing and new factories and the movement of projects
developed in the upper reach of the Kalu Ganga in cooperation with the agencies concer_néd such as the

Central Environmental Authority.

€N Kalutara Water Supply System in Future

The existing Kalutafa intake station has experienced the saline water during the 1991 drought. By a
large intake from the Kalu Ganga for Greater Colombo upstream of the Kalutara intake stauon i will
be expected to be placed on the severer sﬁuatron as for the salinity intrusion as described in Chapter 6
which also suggests that there is few proper place even though moving the Kalutara intake station
upstream. One solution will be the integration of the Kalutara Water Supply System which presently

covers a part of Panadura P.S. across the Kalu Ganga to the Kalu Ga.ngﬁ Water Sﬁpply System..

10)  Provision of Sewerage Services

The expansion of the water supply capacity will bring the increase in the sewage to be discharged in the
service area. At present, a sewer system is provided in C.M.C. and only the northern coastal part of
Dehiwala but not in service. According to the “Wastewater and Sanitation Master Plan for Greater
Colombo” prepared in 1993, Dehiwala-Mt.Lavinia M.C. and a northern part of Moratawa U.C. will be
covered by a sewer system by 2000 and only the remamder of Moratuwa U.C. and Panadura U.C. will
be added to them at Iast in the high dcvclopment scenaric by 2020. Other remaining areas are expected
to be served by the on-site facilities which mainly treat excreta and do not treat other wastewater. The
pollutant load to be discharged into watercourses will accordingly increase in the unseljved area
steadily. In addition, although the maintenance of those facilities is left to the responsibility of owners,
their neglect of prbper maintenance of those facilities will lead to the pollution of the surface water and
groundxvatcr. The high priority should be given to the provision of a sewer system within the service

area by water supply.
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