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INTRODUCTION

An agreement was signed between the JICA study team and the Postgraduate Institute
of Science, University of Peradeniya in March ‘1998 for the chemical and biological
analysis of water quality of springs, streams, ground water sources, raw sewage, water
bodies (rivers and lakes) and sludge. The study area covered the greater Kandy area
and the Nuwara Eliya basin. The corresponding collection points are depicted in the
attached maps.

Experimental

Samples were collected in cleaned acid washed bottles and sampling was carried out’
according to accepted methods. Sample preservation depending on the parameter to be
analysed was carried out in situ. The general procedures employed for all analytical
determinations are those given in “ Standard Methods for the Examination of Water
and Wastewater” 19" edition (1995) published by the American Public Health
Association, Washington, D.C.

The BOD, COD were analysed by standard titrimetric procedures. Cl- & F- were
analysed using ion-selective electrodes. Total nitrogen was analysed using the Kjeldhat
method and total phosphorus-(T-P) using colorimetry (vanadomolybdate method. Cd,"
Zn and Co were determined using atomic absorption. As was determined by
converston into the hydride and Hg by converting into elemental form by borohydride
reduction followed by atomic absorption spectrometry.

Results and Discussion
(I) Raw water quality survey

Results of the raw water quality survey are given in tables 1-6 and the results of the
pesticide analysis and their detection limits are given separately in annexure 1. There
was total absence of any of the pesticdes generally used in Sri Lanka in any of the

* water quality samples which were investigated.

The conductivity of ground water sources was high compared to those collected from
springs from Nuwara-Eliya. This is probably due to high calcium and magnesium salts.
as indicated by total alkalinity and hardness. The sulphate contents of these samples

- were also high, Out of the bore hole wells, those at Upper Lake road, Galway forest
and golf club had relatively low mineralization. The free ammonia contents of bore
holes of Inter-fashion, golf club & brewery. were also high which is perhaps due to the
high level of fertilizer application in the surrounding areas. There was no significant
variation of the water composition for samples collected from springs over a 24h
period indicating little human activity except for the sample at the Water field(new)
upstream with respect of these samples. There is also no evidence of pesticide
contamination for any of these samples (both spring water & bore holes at Nuwara
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Eliya). It is also clear that the sample at Water field (new) is contaminated by
coliforms indicating human faecal contamination of this source upstream.

It is also clear that the Palladium bore hole water is also highly contaminated as seen in
its high bacterial contamination, high iron content, high chloride etc. This is a shallow
bore hole present in a highly contaminated area and it is not surprising that its water is
highly polluted. The high iron content may arise due to corroding metallic pipes since
this bore hole is situated in the heart of the city. Also because of close proximity to
septic tanks it exhibits a high level of ammonia. The hill club bore hole has
exceptionally high concentrations of minerals as seen from the hardness and
conductivity data and the bed rock may be of a dolomitic type.

Survey points and the keys to samples
Raw water quality

KANDY

WQ/K/1 . Intake point of Kandy water treatment plant.
WQ/K/2 Polgolla dam intake - '

NUWARA ELIYA

Surface intakes

WQ/N/ 1 Bambarakele
WQ/N/2 Shanthipura
WQ/MN/3 Pedro intake
WQ/N/4 Water field (old)
WQ/N/5 Water field (new)
WQ/N/6 Piyatissapura
WQ/N/T Brewery falls
WQ/N/8 Gemunupura
WQMN/9 ~  Lovers leap

Ground waler resources

WQ/N/10 - . Hill club

WQ/N/11 Old bore hole

WQ/N/12 Upper lake road bore hole
WQ/N/13 Galway forest bore hole
WQ/MN/14 Interfashion bore hole
WQ/N/15 Palladium bore hole
WQ/N/16 - Golf club bore hole
WQ/N/17 Brewery bore hole
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2. Sewage quality survey
The location of sample collection and the key to sample numbers are given below:

Kandy K/1. Middle income house - Domestic sewage
K/2. Low income house - Effluent from septic tank
K/3. Low income house - Domestic sewage
K/4. Hantana scheme - Before treatment
K/S. Office sewage - Education office, Kandy
K/6. Middle income house - Effluent from septic tank
K/7. Hantana scheme - After treatment
K/8 NWSDB ***
K/9. Hotel with treatment facility - Swiss Hotel Influent
K/10. Hote! with treatment facility - Swiss Hotel ~ Effluent
K/11. Hotel (without treatment facility) Riverdale grey water
K/12. Industrial waste water - Chocolate company
K/13. Industrial waste water - Sun match company
K/14. Hospital sewage - Peradeniya teaching hospital - Before
treatment
K/15. Hospital sewage - Peradeniya teaching hospnal After
treatment

Notes: Sample 12 could not be collected because the company refused entry to
Premises. :
Only one sample was collected from point 13 (sun match company) since the
effluent is discharged only at 3.00 p.m. from the factory.

Nuwara-Eliya N/1. Domestic sewage (middle income) **
N/2. Domestic sewage (low income) *
N/3. Effluent from septic tank (Cey Bank Rest) *
N/4. Hotel (with treatment facility) - before treatment (Grand Hotel)
N/5. Hotel (with treatment facility) - after treatment (Grand Hotel)
N/6. Hotel (without treatment facility)- Cey Bank Rest *
N/7. Industrial wastewater - drain (Ceylon Brewery)
N/8. Industrial wastewater - effluent after treatment (Ceylon Brewery)
N/9. Hospital sewage’
N/10. Municipality - NuwaraEliya * .

* no flow
** adequate amount of sample was available only once.

*** No sample was available to be collected

The analytical results are given in tables 7-9. The pH of the sewage samples were
generally higher than 7.0 and hence within tolerance limits for disposal. Several had
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high sulphate contents (K/7,K/10,K/13,K/14,K/15,N/7,N/10). Among heavy metals,
only zinc appears in almost all samples while cadmium is present in the sample K/11
(riverdale grey water) and K/13 (Sun match company). Zinc probably originates in the
galvanised tubing used in most sewage disposal systems.

The bacterial and E.Coli counts for samples N/7 and N/8 are low for a sewage sample
since these two samples are from the Brewery (before and after treatment). The
relatively low values of bacterial counts observed from hospital sewage may be due to
the extensive use of disinfectants at the hospital.

The sample 3.1 showing very high values for COD,SS and TDS is owing to the fact
that this particular sample when collected had a lot of suspended solids (taken early
morning from the slums area housing scheme). This is the time that the cattle-sheds are
washed and the water is highly turbid contaminated with the excreta and cow-dung.
The other two samples had less of all these parameters since only routine washing of
dishes was involved at other times when the samples were coliected.

3. River water quality
The locations of sample collection and the keys to sample numbers is given below.

Kandy: RWQ/K/1 Gangawata Korale- near University Gymnasium
RWQ/K/2 Intake point of Kandy water treatment plant
RWQ/K/3  Katugastota district (Pinga oya near meda-ela bridge)
RWQ/K/4 Polgolla dam site intake . .
RWQ/K/S Stream near Polgolla University
RWQ/K/6 Kundasale intake
RWQ/K/T Meda Ela -
Nuwara-Eliya : - : .
RWQ/N/1 Upstream of city’s borders
RWQ/N/2 Victoria park
RWQ/N/3 Influent point to Gregory lake
RWQ/N/4 - Upstream of Hospital and Brewery ‘
'RWQ/N/5 - Influent point to Barrack’s plain reservoir

The analytical data for samples are given in tables 10-11. These samples show
increased contamination with the time of the day they were collected. The samples
collected very early in the morning showed high DO, lower BOD & COD and total

" coliforms. The samples taken from Meda Ela which is 2 highly polluted canal show
_increased nitrate, sulphate, coliforms, suspended solids, etc. Dissolved oxygen was
also very low for these samples. '

Those samples collected from Nuwara Eliya were highly contaminated compared to
Kandy samples. In particular, those samples collected at the influx point to Barracks
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Plain reservoir had zero dissolved oxygen with relatively high pH values. Also
RWQ/N/4 and RWQ/N/S showed high suspended and dissolved solids, high total
nitrogen and high BOD values. These samples also had high COD values indicating
increased contamination from organic wastes. This can be easily explained since
sewage from the hospital, factories and even households are directly added to the
stream feeding the Barracks Plain reservoir, There is also intensive agricultural
activities and a lot of houses dumping septic tank wastes direct into this stream which
explains the abnormal values for COD,SS, TDS and chloride for sample N/4.1.
However apart from zinc which probably originate from rusting galvanized iron, heavy
metal contamination is virtually non-existent.

Out of the Kandy samples RWQ/K/3 and RWQ/K/7 are those collected from Pinga-
Oya and Meda-Ela and these are highly polluted streams specially during the dry
season and this is seen from their high level of contamination. The sample collected
from a stream near Polgolla ( RWQ/K/5) was also highly polluted and being the dry
season did not show any appreciable flow. This again is reflected in the analytical data
with high total nitrogen, chloride and BOD.

4. Lake water quality

The location from where samples were collected and the key to samples is given
below.

Kandy: LWQ/K/ Kandy lake near Mahamaya college
LWQ/K/2  Kandy lake near lakefront hotel
Nuwara-Eliya E : o
LWQ/N/1 Gregory lake (near playground)
LWQ/N/2 Gregory lake (middle of the lake)
LWQ/N/3  Barrack Plains Reservoir (middle)
LWQ/K/4 Barrack Plains Reservoit (end)

The analyﬂcal data are given in table 12.

The Kandy lake is relatively unpolluted compared to Nuwara Eliya lake system.
However, the total dissolved solids of the Kandy lake samples was relatively high.
However Kandy lake had more electrolytes dissolved in it and clearer water (less
suspended solids). Samples numbers LWQ/N/4.1 to 4.3 show high BOD and virtually -
no dissolved oxygen and these are the samples taken from the Barrack’s plains which is
extremely highly polluted. At the time of sample collection it could be hardly called a
lake since no water was visible from a distance. Samples were collected under the
vegetation at several places perhaps owing to the prevailing drought at that time.
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5. Sludge quality survey

Samples were collected from both Kandy and Nuwara-Eliya. However there were
problems collecting samples for this analysis as planned in the schedule of work since
septic pits are either permanently sealed or the sludge form septic tanks is regularly
cleaned by the municipalities.

The samples points and the key to samples is given below:

Kandy SQ/K/1 Hantana Housing scheme treatment plant
SQ/K/2 Suisse Hotel
SQ/K/3 Sun Match company

Nuwara Eliya SQ/N/1 Ceylon brewery
SQ/N/2 Grand Hotel

The analytical results are given in table 13. In certain cases the sludge was fairly dry

_ and in others mostly wet. Also, the sludge collected from the Brewery is contaminated
with silica used in the sand filters since the sludge is disposed along with the silica used
in the filter. This may account for the fact that there is significant non-organic matter in
the analytical data. The same is true for Hantana housing scheme sludge where sludge
is inevitably contaminated with sand or soil. The type of sludge from the sun match
factory is mainly of the inorganic raw materials used for the match manufacturing
process and is has very little organic matter .One notable feature is the presence of Zn
as a heavy metal in all these samples. Perhaps this originates from the galvanised

- piping used in plumbing etc. The high phosphate content may be a reflection of the
increased use of detergents specially in the hotel industry.
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Key to sample numbers in the pesticide analysis

SP1=WQIN/3.1
SP2=WQ/N/13.1 -
SP3=WQ/N/10.1
SP4= WQ/N/5.2
SP5= WQ/N/G.2
SP6= WQ/K/3.1
SP7= WQ/K/1.1
SP8= WQ/N/2.2
SP9= WQ/N/12.1
SP10= WQ/N/.2
SP11= WQ/N/4.2
SP12= WQ/N/11.]
SP13= WQ/N/S.2
SP14=WQ/N/1.2
SPi5= WQ/N/8.2

“SP16= WQ/N/T.1
SP17=WQ/N/14.1
SP18=WQ/N/ 15.1
SP19=WQ/N/16.1
SP20=WQ/17.1
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Appendix 15.4 Land Acquisition Proceduares
Annex At

Land Acquisition

There are two procedures described for land acquisition for a public purpose, namely; (i)
when land acquisition to be undertaken under normal conditions and (ii} when the land
acquisition is urgently required. Two procedures are described in detail in the Land
Acquisition Act of 1950 ( as amended in 1954, 1955, 1961, 1964, 1969, 1971 and 1979).
Stepwise procedures are laid down in the Act and is shown in the schematic diagram
annexed. The salient features of the Land Acquisition Act is given below.

il

ii

v

vi

When a Government Department or Agency require to acquire a particular land

for a public purpose, an apptication is made to the Secretary of the Ministry in
charge of the subject of Land.

The Ministry issues a directive to the Land Commissioner and the Commissioner
in tern issues a directive to his representative in the district { District Secretary,

Asst. Land Commissioner, District land Officer or Divisionat Secretary to give
notice.

Under normal circumstances the land acquisition procedure begin with a
Préliminary Investigation and Declaration of the intention to acquire the identified
land for a public purpose as required by the Section 2 to 5 of Chapter 460 of the
Land Acquisition Ordinance. Notices are posted near the land to be acquired and
adequate time is given to the owners or claimants to register objections to the take
over of the land and or to place claims for compensation. After these initial
procedures if the Minister in Charge of the subject of land makes the decision to
acquire the particular land area, the minister directs the acquiring officer to
publish in the Government Gazzette the inténtions to acquire said land.

If the exact location of the land to be acquired is not know, the Secretary of the
Ministry in charge of the subject of Land will direct the Land Acquisition officer
post a notice in the area, where the land is required. Then the Acquisition Officer
will authorize the interested Agency/Department to make the investigations.

Objections to take over of land will be inquired in to and the Minister in charge of
the subject of lands will make a final decision in this regard ..

If the Minister decides to acquire the land, the decision will be communicated to

the Surveyor General who will take action to prepare a plan of the said land ,if
there is no such plan already available.

The copy of the plan is sent to the chief valuer for valuation of the said

land/property. 1t the value of the land is more than Rs.500/ the notice should be
published in news papers all three languages. The notice require that persons
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C viid

ix

affected or interested to appear before the Acquiring Officer on a date specified
not less than 21 days from the date of the notice. The interested parties should
notify in writing, at least 7 days prior the date specified, giving particulars of
compensation. The acquiring officer can on good cause shown extend the date for
notification of claims and appearance before him up to a period of 28 days. A
copy of the claim is forwarded to the chief valuer.

On the fixed date or the new date fixed, the Acquiring Officer will cause an
inquiry in to the claims for compensation. After the inquiry the Acquiring Officer
will give a decision regarding any dispute among claimants. In the even that the
claimants are not satisfied with the compensation determined by the Acquiring

Officer, those who are affected are allowed to appeal (o the Board of Review. The
decision of the Board of Review is final.

Payment of compensation arise at two stages in the process of land acquisilion,

namely; (1) At preliminary Investigation stage and (1l) at the stage of taking over
of possession of land by the State.

In the first stage any damage caused to movable and immovable property on the
land at the preliminary investigations, for each owner the Officer responsible for
land acquisition determines the compensation. Land Acquisition Officer in the

Division/ District then inform the possible claimants about the Lompensatlon by
posting a notice at the site

The se_cond and the final compensation is determined by the Officer in charge of
land acquisition in the district afler considering the claims made by the affected ,
current market value, claimants ownership relation to the land and any other

factor that may be required for the valuation under SCC[IOH 17 of the Chapter 460
of the Land Acquisition Ordmance

Where no interested persons appear on the date of the inquiry the inquiry will be

~postponed for at least 14 days and a notice will be posted in or near the land

stating that the amount of compensation will be cletermmed on the adjourned date
whether the mterested persons appears or 1ot

At any time after the award the Minister may publish an order in the gazette
directing the acquiring officer to take possession of the land and from the date of
the publication of the order the land will vest absolutely in the hands of the State.

The possession of an occupied house can not be taken without giving the
occupant at least 48 hrs notice.

Annex A2
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Land Acquisition Procedure
Procedure adopted when land is not urgently required.

Decision by the department to acquire fand in & given ares or locaton s communicated to the S/Ministry in charge of the
: sul:jcc‘ of land )
}

The S/Ministry in charge of the subject of Jand ™ directs the Land Commissioner /AO
to give notice of take over
Not more than two weeks

Prapusal to take over notified to the owneriowners and nolice of acquisition displayed in or near the land and written
objections called

Not more than three weeks

[ Enquiry on objections ]

| :
: { Report submitted to the Ministry on objections w]

: I Minister in charge of the subject of Land takes a decision on the acquisilion]

[

[ 1
No Yes
As soon as
] The gazette
. } - - Notification
Notice of acquisition published in gazette Is published.

and displayed in the land and published in
the newspapers. Written submissions on

compensation called and date of enquiry on
compensation notified.

SG requested to submit a plan

Plan sent to CV for valuation

Written  submission  on
compensation received

Three o six
Weeks

One
Week

Enquiry on compensation

I

! |

k]
In the event of a dispute among claimants
unable to be resolved by AQ it is referred to
courts and award of compensation made after
the dispute is seltled by the courts and fand is
taken over,

If there is no dispute among claimants
award of compensation made and LAND
IS TAKEN OVER

Appeal (if necessary) to Board of Review against the decision on compensation

Board of Review decides on the compensation

AL - Land Conmndssionuer o representative / Land Acquisition Otficer / District Representative £ Divisional Sceretary
8G - Swrvey Geaera
CV - Chicel Valuer
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Annex A2
Urgent Land Acquisition

This procedure deviates from the normal, because of the urgency to take
over an specified land area. Deviation is from the step of posting the notices.

Soon after posting of notice under Section 2 of the Chapter 460 of the Land

Acquisition Ordinance that is after posting of a notice on the identified land

and in the neighbouring area indicating the intended acquisition under Section 4 of the
said Ordinance, if a need arises for immediate posséssion of the said land Minister has the
power to Publish in the Government Gazette an Order to take over the possession of the
said land for the State. The step by step procedure is given in the attached chart 2.
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(Deviation from the time Freme idicaed is commen for Urgemt Acyuisition)

Land Acquisition Procedure
Procedure adopied when land is urgently required

Decision by the Pepartment {o acquire land in a given area of location is communicated to the S/Ministry in
Charge of the Subject of Land

l

The S/Ministry in Charge of the subject of Land directs the Land ,

Commissioner/ AQ (o give notice of take over

|

Proposal to take over notified (o the ownerfowners and notice of acquisition displayed in or near the land

|

SG ru'qucsled 1o submit an advance tracing of pl;m ot the land to be :icquired

Advance tracing of plan received by
S/Ministry in Charge of the subject of Land

l

S/Ministry in Charge of the subject of Land requests
the department requesting the takeover to re-affirm the

|

.

On receipt of reaffirmation the SG requested by S/Ministry in
- S/Ministry in Charge of the Charge of the subject of Land
subject of Land instruct the AO to prepare final plan of land
10 publish gazetie notification

[ | 1 .
CV requested to ' LAND TAKEN | Writen Plan sent to CV
take a condition OVER AND requests  on for valuation
report of the land at HANDED OVER TO compensation
the time of THE APPLICANT calted
© takegver : :

Inquiring on compensation conducted by the AO

T :
[t there is. ne dispute : — l s X
In the event of dispute among claimants unable o be

among claimants award of 5P )
con1p§nsalion made resolved by AG it is referred to courts and award of
. : compensation made after the dispute is settled by the

COUTIS
l

Appeal (if necessary) to Board of Reviéw against the decision on compensation l

Buoard of Review decides on the compensation

AQ - Laml Commissioner or Representative/ Acquiring Officer # District Representative/ Divisional Sceretary
SG - Survey Geners : '
¢V - Chiet Valuer
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EIA — Appendix 15/D: Wastewater Treatment Monitoring and Reporting Progran

Appendix 15.5
WASTE WATER TREATMENT PLANTS MONITORING AND
REPORTING PROGRAM

RECOMMENDED PROCEDURE

A) General Monitoring and Reporting Provisions (GMRP)

Samples and measurements taken as required herein shall be representative of the volume and nature
of the monitored waste stream. All samples shall be taken at the monitoring points specified in Order
No.  or this MRP and, unless otherwise specified, before the waste stream joins or is diluted by any
other waste strear, body of water, or substance. Monitoring points shall be subject to the approval of
the HWSDB and shail not be changed without notification to and the approval of the Executive
Officer. Samples shall be collected at times representative of "worst case” conditions with respect to

compliance with the requirements of Order No. ...

Appropriate flow measurement devices and methods consistent with accepted scientific practices shall
be selected and used to ensure the accuracy and reliability of measurements of the volume of
monitored discharges. The devices shall be installed, éalibrated and maintained to ensure that the
accuracy of the measurements are consistent with the accepted capability of that type of device.
Devices selected shall be capable of measuring flows with a maximum deviation of less than +5

percent from true discharge rates throughout the range of expected discharge volumes.

Monitoring must b¢ conducted according to Central Environmental Authority test procedures, if
existing. | |

Monitoring results must be reported on Discharge Monitoring Report (DMR) forms approved by the
Executive Officer of the HWSDB. '

If the discharger monitors any pollutant more frequently than required using t‘est.procedur(':s approved
by CEA/HWSDBR, the results of this monitoring shall be included i in the calculation and reportmg of
the data submitted in the DMR. The increased frequency of monitoring shali also be reported

The dlscharger -shall . retain records of all momtormg information, mcludmg all cahbratlon and
maintenance records and all original strip chart recordings for continuous monitoring instrumentation,
copies of all reports re‘qxlirgd' by this MRP, ahy enforcément order issued by the CEA or the HWSDB
and records of all data used to complete the application, Records shall be maintained for a minimum
of five years from the date of the: sample measurement rcport or: appllcatlon This period may be
extended during the course of any unresolved iltlgation regardmg this dlscharge or when requested by

the Exccutive Officer. It is recommended that the discharger maintain the results of all analyses

* indefinitely (untif the dismissal of the plant).
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EIA - Appendix 15/D; Wastewater Treatment Monitoring and Reporting Program

Records of monitoring information shall include ;

a the date, exact location, and time of sampling or measurements;

a the individual(s) who performed the sampling or measurements;

0 the date(s) analyses were performed;

o the laboratory and individual(s) who performed the analyses;

a the analytical techniques or methods used; and

0 the results of ail such analyses.
Calculations for all limitations which require averaging of measurements shall utilize an arithmetic
mean unless otherwise specified in this MRP. The discharger shail report the analysis results,

calculation results, data, and equation used in calculations.

All monitoring instruments and devices used by the discharger to fulfil the prescribed monitoring
program shall be properly maintained and calibrated as necessary to ensure their continued accuracy.
All flow measurement devices shall be calibrated at least once per year, or more frequently, to ensure
continued accuracy of tﬁe devices. Annually, the discharger shall submit to the Executive Officer a
written statem.ent_ signed by a registered professional engineer certifying that ail flow measurement

devices have been calibrated ar_ld will reliably achieve the accuracy required under CEB/HWSDRB

procedures.

All analyses shall be performed in a laboratory certiﬁed to perform such analyses, or a laboratory
approved by the HWSDB Executive Officer.

If only measurement is made during the time period associated with a discharge specification, effluent
limitation, or receiving water limit (e.g. 30-day average or 6-month median), that single measurement
shall be used to determine compliance with the discharge speciﬁcation,' effluent limitation, or

receiving water limitation for the entire time period.

The discharger shall have, and implement, an acceptable written: quality assurance (QA) plan for
laboratory analyses. An annual report shall be submitted by March 30 of each.year, which
summarizes the QA activities for the previous year. Duplicate chemical analyses must be conducted
on a minimum of ten percent of the samples or at least one sample per month, whichever 1s grealer.
The Fdischar'gef must have a success rate equal to or greater than 80 percenl. A similar fr§q1nency shal}

be maintained for analyzing spiked sampies.

The discharger shall report all instances of" noncompliance at the time monitoring reports are

submitted.

The ﬁlé}ﬁiforihg reports shall be signed by an authorized person, as required by CEA procedures.
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FIA — Appendix 15/D; Wastewater Treatment Monitoring and Reporting Program

Laboratory methad detection limits (MDLs) and practical quantitation levels (PQLs) shall be
identificd for cach constituent in the matrix being analyzed with all reported analytical data.

Acceptance of data shall be based on demonstrated laboratory performance.

A composite sample is defined as a combination of at least 8 sample aliquots of at least 100 milliliters,
collected at periodic intervals during the operating hours of a facility over a 24-hour period. For
volatile pollutants, aliquots must be combined in the laboratory immediately before analysis. The
composite must be flow proportional, either the time interval between each aliquot or the volume of
each aliquot must be proportional to either the stream flow at the time of sampling or the total stream

flow since the collection of the previous aliguot. - Aliquots may be collected manually or

automatically.

A grab sample is an individual sample of at least 100 milliliters collected at a randomly selected time

over a period not exceeding 15 minutes.

For all bacterial analyses, sample difutions shall be performed so the range of values extends from 2
to 16,000. The detection method used for each analysis shall be reported with the results of the
analysis. ' '

Detection methods used for coliforms (total and fecal) shall be those presented in the most recent
edition of Standard Methods for the Examination of Water and Wastewater (USA), or any improved
method determined by the HWSDB and approved by CEA to be appropriate. D'ete'cti.o'n methods used
for enterococcus shall be those presented in Test Method for Escherichia coli and Enterococcus in

Water by Membrane Filter Procedure or any improved method determined by the HWSDB to be
appropriate. '

Revisions to this MRP may be made by the Executive Officer at any time, and rﬁay include a change
in the location of sampling stations and/or a reduction or increase in the number of parameters to be

monitored, the frequency of monitoring, the number of sampling stations and/or the number and/or
size of samples collected.

By .... of each year, the discharger shall submit an annual report to the Regional Board which
cortains tabular and graphical summaries of the monitoring data obtained during the previous year.
The discharger shall discuss the compliance record and corrective actions 'tékén, or' which may be
needed, to bring the discharge into full compliance with the 'requirements of' CEA. The repbri shall
address operator certification and provide a list of current operating personnel and their grade of
certification. The report shall include the date of the facilities’ Operations and Maintenance Manual,
the date the manual was last reviewed, and a statement as to whether the manual is complete and valid
for the current facilities. The report shall restate, for the record, the 1ab0ratoriés used by the

discharger to monitor compliance with admitted parameters and provide a summary of performance

relative to the requirements in this MRP.
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EIA — Appendix 15/D: Wastewater Treatment Monitoring and Reporting Program

The sampling frequency of “daily” mecans that samples shall be collected seven days per week.
“Weekly” samples shall be collected such that each day of the week is represented during a seven

week period.

Monitoring results shall be reported at intervals and in a manner specified in this MRP. Monitoring

reports shall be submitted to the HWSDB according to the following schedule:

Reporting

MONTHLY Influent, Effluent, sludge analysis, and Receiving water, including ail continuous, daily,

weekly, and monthly monitoring results.
ANNUAL: Pretreatment Repdrt and sludge analysis.

ANNUAL Report described in General Monitoring and Reporting Provision under this MRP, QA,

flow measurement report, and receiving water reports.

B)  Influent Monitoring

Influent monitoring is required to determine compliance with CEA permit conditions and water
quality standards, to determine the effectiveness of pretreatment and nonindustrial source control
programs, to assess the performance of the treatment plant, and to evaluate compliance with effluent
limitations (eg. percent removal). The influent sampling station shall be located where répresentative
samples of the influent can be obtained. The sampling station shall be located upstream of any in-
plant return flows, recycle flows, ot the addition of treatment chemicals. Influent samples shall be

collected on the same day as, and shortly before the collection of effluent samples.

During periods when no effluent is discharged from the WITP, no influent monitoring, except for

flowrate monitoring, is required.

Influent monitoring shall be conducted as shown in the following table:
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EiA — Appendix 15/D: Wastewater Treatment Monitoring and Reporting Program

INFLUENT SAMPLING AND ANALYSIS MINIMUM REQUIREMENTS

Parameter Units Sample Type Sample/Analyses | Report
Frequency Frequency

Flow rate MC/Day | Record / totaliser continuous monthly
Total Dissolved Solids mg/l 24 hr. composite weekly monthly
Temperature ’c grab weekly monthly
Floating particulate mg/l 24 hr. composite weekly monthly
Grease & oil mg/l grab weekly monthly
Total Suspended Solids mg/1 24 hr, composite weekly _ ' monthly
Settable Solids mi/ grab weekly | monthly
Turbidity NTU 24 hr. composite weekly monthly
pH units grab weekly monthly
Ammonia (as N) mg/l 24 hr. composite weekly monthly

C)  Sludge Monitoring Requirements

C1) General Requirements

The discharge of sEudge from the WITP at a location where the sludge or sludge constituents could be

conveyed to surface or ground water is prohibited.

All sludge generated by the discharger's wastewater treatment facilities shall be removed from the
plant site within 6 months. Any site where sludge generated by the dischafger is stt)fed for more 'than
two years will be classified as a surface disposal site, and/subject to relevant ....  The discharger
must ensure that the operator of any such surface disposal site submits the notification required in to
CEA 180 days before the site becomes a surface disposal site, énd that the site operator begins
complying fully with the requirements surface disposal sites at the two-year start date. If the
discharger wants {o store sludge for over two years, or allow a contractor to stone sludge for over two
years, the discharger must submit the information in writing to CEA 180 days prior to. the date at

which the site becomes a surface disposal site.

Duty to mitigate : The discharger shall take all reasonable steps to prevent or minimize any sludge

handling, use or disposal which has a likelihood of adversely affecting human health or the

environment.
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EIA — Appendix 15/D: Wastewater Treatment Monitoring and Reporting Program

Good management practices will be implemented to minimize production of odors, dust, and vector

attraction during sludge treatment, transfer and storage.

The solids and sludge treatment and storage site shall have facilities adequate to divert surface water
runoff from adjacent areas, to protect the boundaries of the site from erosion, to prevent drainage from
the treatment and storage site, and to prevent ground water contamination. Adequate protection is

defined as protection from at least a 100 year storm and protection from the highest possible tidal

stage that may occur.

Proper Operation and Maintenance : The discharger shall at all times properly operate and maintain
all facilities and systems of sludge treatment and control, including adequate laboratory controls and
quality assurance procedures. The discharger shall ensure that any person who takes the discharger's

sludgé for further treatment shall also properly operate and maintain their facilities.

C2) Monitoring
' The sludge shall be tested for all pollutants indicated by CEA procedures.

The discharger shall develop a sampling plan for coliection of répreéentative samples for monitoring
poliutants, pathogens (for land appiicétion or surface disposal), and Vecior attraction reduction (for
land application or surface disposal). The plan shoutd include number and location of sanipling
points. If pathogen reduction is determined by time and temperature, the plan' must be designed to

determine the representative temperature of the process.

Samples of sludge shall be collected according to the procedures for co.mpositing samples adopted by
CEA (if existing). Samples shall be split, and a portion of the sample preserved, in the event that the

results show concentrations of waste constituents that exceed 10 times ... admitted....

Results of anétlyses shall be reported in mg/kg, wet weight and 100 percent dry weight. If the results
indicate that the total concentration of any waste constituent is greater than 10 times the fixed value

for the constituent, then the discharger shall also perform a Waste Extraction Test on the sludge

sample.

C3) Notification of Non-compliance

The discharger shall notify CEA and the HWSDB of any non-compliance which may seriously
endanger health or énQironmént as soon as possible, but no later than 24 hours from the time the
discharger first become aware of the circumstances. A written report shall be submitted to CEA and
the HWSDB within five days. For other instances of non-compliance, the discharger shall notify

"CEA and the HWSDB in writing within five working days of becoming aware of the non-compliance.
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&IA ~ Appendix 15/D; Wastewater Treatment Monitoring and Reporting Program

C4) Reporting Requirements

The discharger shalt submit an annual report to CEA and the HWSDB by (March 30)' of each year for
the period from January 1 through December 31. The report shall include :

1. Amount of sludge generated that year at the WITP, in dry metric tons, and amount of sludge
leaving the WITP;

2. A descriplion or certification of the ultimate destination of the sludge;

3. Results of all monitoring performed during the past 12 months.

D) Effluent Monitoring

Effluent monitoring is required to determine compliance with CEA permit conditions and water
quality standards, to identify operational probiems in order to improve plant performance, and to

provide information on waste characteristics and flows for use in interpreting water quality and
biological data.

The effluent sampling station shall be located Whe_re representative samples of the effluent discharged
through the ocean outfall can be obtained. The sampling station shall be located downstream from

any i_h-plant return flows, disinfection units, and from the last connection through which wastes can be
admitted 1o the outfall

During periods when no effluent is discharged from the WITP no effluent monitoring, except for
flowrate monitoring, is required.

Effluent monitoring shall be conducted as shown in the following table:

! A different date can be specified
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ElA ~ Appendix 15/D: Wastewater Treatment Monitaring and Reporting Program

EFFLUENT SAMPLING AND ANALYSIS REQUIREMENTS

Paramcter Units Sample Type Sample/Analysecs Report
Frequency Frequency

Fiow rate MC/Day Record/totalizer continuous monthly
BODs@20°C mg/i 24 br. composite daily monthly
Total dissolved solids mg/l 24 hr. composite daily monthly
Temperature °c grab daily monthly
Floating particulars mg/l 24 hr. composite daily monthly
Grease & oil mig/} grab daily monthly
Total Susp. Solids mg/| 24 hr. composite daily monthly
Settable solids ml/i grab daily monihly
Tuerbidity NTU 24 hr. composite daily monthly
PH units | grab daily monthly
Dissolved Oxygen Mg/l grab sample weekly monthly
Total Coliforms MPH/100 ml | 24 hr. composite weekly monthly
Ammonia (as N) Mg/l 24 hr. composite weekly monthly
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Chapter 17

Appendix 17.1 NWSDB Financial Data
Appendix 17.2 Water Supply Project

- Financial Analysis Calculation
Appendix 17.3 Sewerage Project

- Financial Analysis Calcualation
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" Table A17.1.3

NATIONAL WATER SUPPLY & DRAINAGE BOARD
INCOME & EXPENDITURE ACCOUNT
for the year ended 31st December 1996

(1000 Rs.)

Total Revenue 2,003,826 100.0%
Sale of Water 1,525,829
Other 477,997

Direct Operating Expenses 1,183,708 59.1%
Personnei Cost 427,431
Pumping Cost 508,425
Chemicals 72,558
Repairs & Maint. 71,992
Establishment 50,198
Security & Other 37,600
- Rents, Rates, Taxes 15,504

Other Scheme Costs 445,585 22.2%
Admin. Overhead 317,648
Bad Debts : 230
Retiring Gratuity 127,707

Income before Depr. & Interest - 374,533 18.7%
Depreciation 309,681
Deferred Cost W/OIT 20,694
Loan Interest 356,420

Sub-total 686,795 34.3%

Income for the Year 312262 -15.6%

Debt Service : 427,574 -

interest 356,420
capital . : 71,154
Debt Service ratio 88%

A-17.1-3



Table A17.1.4

NATIONAL WATER SUPPLY & DRAINAGE BOARD
INCOME & EXPENDITURE ACCOUNT
for the year ended 31st December 1995

: (1000 Rs.)
Total Revenue 1,943,197  100.0%
Sale of Water 1,498,904
Other 444 293
Direct Operating Expenses - 948,565  48.8%
 Personnel Cost 367,107
Pumping Cost 399,423
Chemicals : 62,565
Repairs & Maint. : 45,384
Establishment 39,806
Security & Other 22,683
Rents, Rates, Taxes 11,597
Other Scheme Costs | 246,206 12.7%
Adiin; Overhead 227,748
Bad Debis 5,501
Retiring Gratuity - 12,957 -
Income before Depr. & Interest - 748,426 - -38.5%
Depreciation 219,199
Deferred Cost W/Off : 57,529
Loan Interest . 2B5,875 - _
Sub-total 562,603 29.0%
Income for the Ycar 185,823 9.6%
Debt Service ' _ 332,292
interest 285,875
capital’ 46,417
Debt Service ratio - 225%
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Appendix 17.2  Water Supply Project - Financial Analysis Calculation

Appendix 17.2.1

Appendix 17.2.2

Appendix 17.2.3

Appendix 17.2.4

Pro-forma Financial Statements
- Nuwara Eliya Water Supply Project (Master Plan)

Calculation of FIRR
- Nuwara Eliya Water Supply Project (Master Plan)

Pro-forma Financial Statements
- Nuwara Eliya Water Supply Project (Feasibility Study)

Calculation of FIRR

- Nuwara Eliya Water Supply Project (Feasibility Study)
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Table A17.2.2

Calculation of FIRR
Nuwara Eliya Water Supply Project (Master Plan)

: {1993 Price

Year Water Sales “Tariff | Revenue| Investment | 50% of Inv.] O&M | OHi5%] Total Outlay | Nel Inflow| FIRR
Dom | N-Dem| Total |Rs/eum| M Rs./fy] MRs M Rs. MRs. | MRs. M Rs. M Rs.
cumyfd | cum/d | cum/d

2001 36.9 18.45 0.00 18.45 (18.45)
2002 199.2 99.60 0.60 99,60 (99.60)
2003 312.9 156.45 0.00 156.45 (156.45)
2004 3,510 1,434 | 49441 14.18 25.58 0.00 | 10.85 3.84 14.68 10.90
2005 3,624 1,480 5,104 | 1432] 26,68 0.00 | 10.85 4,00 14.85 11.83
20061 3,738 1,526 5,264 | 1446 2779 0.00 | 10.85 4.17 15.01 12.77
2007) 3,851 | 1,573 | 5,424 | 14.61 28.92 0.00 | 10.85 4.34 15.18 13.74
2008 3,965] 1,619 5,584 ¢ 14.75 30.07 .00 | 10.85 4.51 15.36 14.71
2009 4,078 1,6661( 5,744 | 1490 | 31.24 0.00 | 10.85 4.69 15.53 1571
20101 4,192} 1,712 15904 | 15.05 32.43 0.00 | 10.85 4.86 15.71 16.72
2011] 4,303 1,758 | 6,061 1 15.20 33.63 4.6 230 10.85 5.04 18.19 15.44
20121 4,415 1,803 | 6,218 | 15.35 34.84 14.4 7.20 1 10.85 5.23 2327 11.57
2013] 4,526 1,849 6,375 | 15.51 36.08 0.00 | 11.08 5.41 16.50 19.58
2014 4,638 1,894 6,532 1566 3734 0.00 | 11.08 5.60 16.68 20.65
2015| 4,749 £940] 6,689} 15821 38.62 0.00 | 11.08 5.79 16.88 21.74
2016 4,871 1,990 6,861 | 1598 | 40.61 0.00] 11.08 6.00 17.09 22.92
20171 4,994} 2,040 | 7,034 | 16,14 1 41.43 ] 0.00 } 11,08 6.21 17.30 24.13
2018] 5,116 2,089 | 7,205 1 16.30 42.86 43.4 2170 11.08 6.43 39.21 3.65
2019] 5,239 ( 2,139 ] 7,378 | 16.46 44.33 0001 11.08 6.65 17.73 26.59
20201 5,361 2,189 7,550 16.62| 4581 0.00 | 11.08 6.87 17.96 27.86
2021 | 5,483 2,239 7,722] 1679{ 47.33 0.00 | 11.08 7.10 18.18 29.14
2022 | 5,606 2,289] 7,895} 1696 48.87 0.00 | 11.08 7.33 18.41 3045
2023] 5,728 2,338 1 8,066 | 17.13| 5043 0.00| 11.08 7.56 18.65 31.78
20241 5,851 2388 | 8,239 17.30| 52.02 0.00] 11.08 7.80 18.89 33.14
2025) 5,859 2,391 8,250 | 1747 52.61 .00 ] 11.08 7.89 18.98 33.64
2026| 5,859 2,391 | 8,250 | 17.65 53.14 0.00 | 11.08 7.97 19.00 34,09
20271 58591 2,391 ['8,250 | 17.82 | 53.67 000 11.08 8.05 1913 34.54
2028 5,859 2,391 18250 18.00] 5421 0.00 { 11.08 8.13 19.22 34.99
2029| 5,859 2391|8250 18.18] 5495 0.00 | 11.08 8.21 19.30 35.43
20301 5,859¢ 2,391 18,250 1836] 5530 0.00] 11.08 8.29 19.38 35.92
2031) 5,859 2,3911.8,250§ 18.55] 5585 0.001] 11.08 8.38 19.46 36.39
2032| 5,859 | 2,391 ] 8,250 | 18.73 56.41 000§ 11.08 846 19.55 36.86
20331 5,851 2,391 [ 8,250 | 1892 | 5697 434 21.70 | 11.08 8.55 41.33 15.64
20341 5,859 2,391 | 8,250 | 19.11 57.54 0.00] 11.08 8.63 19,72 37.83
2035| 5,859 2,391 | 8,250 | 1930} 58.12 0.00{ 11.08 8.72 19.80 38,32
2036 5,859 2,391 ]8,2507F 1949} 58.70 0.00 { 11.08 8.80 19.89 38.81
2037} 5,8591 2,391 | 8,250 | 19.69 | 59.29 0.00 | 11.08 8.89 19.98 39.31
2038| 5,859 2,391°4 8,250 19.89] 59.88 (.00 | 11.08 8.98 20.07 39,81
20391( 5,859 2,391 8,2501 20.08 60.48 0.00 | 11.08 9.07 20.16 40.32
20401 5,859 2,391 8,250 1 20.28 61.08 0.00 | 11.08 9.16 20.25 40.84
2041 5,8591 2,391 | 8,250 | 2049 61.69 0,001 11.08 9.25 20.34 41.36
2042 5,859 2,391.] 8,250 20.69| 62.31 -0.00] 1108 ] 935 2043 41,88
20431 5,859 2,391 | 8250} 2090} 6293 0.00] 11.08 9.44 20521 - 4241
20441 5,859 2,391 8250 ] 21:11 63.56 0.00] 11.08 9.53 20062] 4294
2045] 5,859 2,391 | 8,250 | 2132 | 64.20 0.001 11.08 9.63 20.71 43.49
2046) 5,8591.2,391 | 8,250 21.53 64.84 .00 | 11.08 9.73 20.81 44.03
2047] 5,8591 2,351 [ 8,250 | 21.75 65.49 0.60 | 11.08 9.82 20.91 44.58
2048| 5,859 2,391 | 8,250 | 21.97 66.14 434 221,70 1 11.08 9.92 42.71 23.44
2049 5,859 2,391 | 8,250 2219 | 66.81 ~Q,00 F 11.08:] 1002 21.10 45.770
2050} 5,859 2,391 | 8,250 ] 2241 6747 4.7 (17.36)] 11.08 | 10.12 3.85 63.63 | 7.20%

Note: 1.0 % annua) tariff increase in real terms
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Table A17.2.4

Calculation of FIRR
Nuwara Eliya Water Supply Project (F/S)

{1998 Price

Year Water Sales Tariff | Revenue) Investment | 50% of Inv.| O&M | OH15%)] Total Cutlay | Net Inflow| FIRR
Dom | N-Dom| Total [Rs/cum| M Rs/y! M Rs. M Rs, MRs. | MRs. M Rs. M Rs.
cum/d | cum/d | cum/d

2001 36,90 | 18.45 0.00 18.45 (18.45)
2002 192,20 99,60 0.00 99.60 (99.60)
2003 312.90 156,45 0,00 15645 | (156.45)
2004 3,510 1,434]4,.944] 14.18] 2538 0.001 10.85 3.84 14.68 10.90
20051 3,624 148005104 1432 | 26.68 0001 10.85 4,00 14.85 11.83
2006) 3,738 1,52615.264] 1446 | 27.79 0.00| 10.85 417 -15.01 1217
20071 3,851 1,573 5424} 14.61 28.92 0.00 10.85 4.34 15.18 13.74
2008 39651 (,619] 35,584 14.75 30.07 0.00 | 10.85 4.51 15.36 14.71
2009 4,078] 1,666]57441 14907 31.24 0.00 ] 10.85 4.69 15.53 15.71
2010} 4,192 1,712(5904] 1505] 3243 0.001 10.85 4,86 15.71 16,72
20111 4,294 1,7501] 6,044 | 1520] 33.53 0.00 | 10.85 5.03 15.87 17.66
3002 4395 | 1,787 61821 1535 24,64 0001 10.35 5.24 16,04 15.60
2013| 4,4971 1,825]6,322) 15.51 35.78 0.00{ 10.85 5.37 16.21 19.57
2014 4,598| 1,862 | 6460 1566 3693 .00 10.85 5.54 16.38 20.54
20151 4760 1900] 6,600] 1582 3810 0.001 10.85 572 16.56 21,54
2016 4,700 1,900} 6,600] 1598 | 3849 0.001 10.85 597 16.62 21.87
2017| 47001 (,900] 6,600| 16.14 | 3887 000] 10851 - 5.83 16.68 22.19
2018 4,700 1,900 6,600 1630 3926 43.40 21.70 | 10.85 5.89 38.43 0.83
2019] 4,700 1,900] 6,600] 1646 | 39.65 0.00} 10.85 5.95 - 16.79 22.86
20201 4,700 1,900 6,600 16.62] 40.05 0.00 | 10.85 6.01 16.85 23.20
20211 4,700} 1,900} 6,600 16.79] 4045 0.00] 10851 -6.07 16.91 23.54
2022] 4,700 1,900 6,600} 1696 | 40.85 0.00] 10.85 6.13 16,97 23.88
20230 4,700) 1,900716,600| 17.13| 41.26 - 000 10.85 6.19 17.03 24.23
2024 4,700 1,900] 6,600} 1730 41.67 0.00 | 10.85 6.25 17.10 24.58
2025| 4,700 1,900] 6,600 ] 1747 42.09 000] 1085) 63 17.16 24,93
2026 4,700) 19001 6,600] 17.65] 42,51 0.00 | 10.85 6.38 17.22 2529
2027 4,700 19007 6,600] 1782 | 4294 0.00] 10.85 6.44 17.29 25.65
2028] 4,700 1,900} 6,6001 18.00| 4337 0001 10.85 6.50 17.35 26,02
2020 4,700 1,900] 6,600| 18.18} 43.80 0.00 | 10.85 6.57 17.42 26,39
2030 4,700( 1,900] 6,600) 1836] 44.24 0.00 | 10.85 6.64 17.48 26,76
2031{ 4,700 1,900] 6,600| 1855 44.68 0.00 } 10.85 6.70 17.55 27.13
20321 4,700 1,900 6,600 18.73 | 4513 0.00 | 10.85 6.77 17.61 27.51
2033| 4700] 1,900] 6,600| 18.92| 45.58 43.40 21,70 { 10.85 6.84 39.38 6.20
2034] 4,700] 1,90016,600] 19.11 4603 0.00 | 10.85 6.91 17.75 28.28
2035} 4,700 1,900] 6,600 1930 - 46.49 0.00| 10.85 6.97 17.82 28.68
2036 4,700] 1,900] 6,600 19497 4696 .00} 10.85 7.04 17.89 29.07
2037] 4,700 1,900} 6,600] 1969 4743 0.00 ! 10.85 7.11 17.96 2947
2038 4,700 1,906] 66001 1989} 47.9% 0.00] 10.85 7.19 18.03 29.87
2039] 4,700 1,900} 6,600] 20.08 | 48.38 0.00| 10.85 7.26 18.10 30.28
2040 47001 1,900 6,600( 20.28 | 48.87 000 1085] .7.33 18.17 30.69
20411 4,700 1,900] 6,600 2049 | 4936 0.00}10.85 |  7.40 18.25 31.11
2042 4,700} 1,900] 6,600 20.69} 49.85 0.00] 10.85 7.48 18.32 31.53
2043| 4,700 1,900 6,600 2090 5035 0.00 | 10.85 7.55 18.40 31.95
2044 4,700 1,900 6,600 | 21.11 50.85 0.001 10.85 7.63 18.47 32,38
2045] 4,700] 1,900] 6,600 ] 21321 51.36 0.00 | 10.85 7.10 1855 - 32.81
2046] 4,700 1,900] 6,600 2153 | 51.87 0,00 ] 10,85 7.78 18.63 33.25
2047 4700 1,900] 6,600 21.75] 5239 0.00 | 10.85 7.86 18.70 ] 33.69
2048 4,700| 1,900 6,600 21.97] 35292 43 40 21.70 ] 10.85 7.94 40,48 12,43
2049 4,700 1,900} 66001 2219 353.44 : ~0.00] 10.85 8.02 18.86 34.58
20501 4,700 1,900} 6,600 22.4t 53.98 {34.72) (17.36); 1085 | . 8.10 1.58 5240 | 6.43%

Note: 1.0 % annual tariff

increase in reeal feams
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Appendix 17.3  Sewerage Project - Financial Analysis Calculation

Appendix 17.3.1

Appendix 17.3.2

Appendix 17.3.3

Appendix 17.3.4

Appendix 17.3.5

Appendix 17.3.6

Appendix 17.3.7

Appendix 17.3.8

Pro-forma Financial Statements
- Nuwara Eliya Sewerage Project (Master Plan, Case 1)

Calculation of FIRR
- Nuwara Illiya Sewerage Project (Master Plan, Case 1)

Pro-forma Financial Statements
- Nuwara Eliya Sewerage Project (Master Plan, Case 2)

Calculation of FIRR
-~ Nuwara Eliya Sewerage Project (Master Plan, Case 2)

Pro-forma Financial Statements
- Nuwara Eliya Sewerage Project (Feasibility Study, Case 1)

Calculation of FIRR

. ~ Nuwara Eliya Sewerage Project (Feasibility Study, Case 1}

Pro-forma Financial Statements ) '
- Nuwara Eliya Sewerage Project (Feasibility Study, Case 2)

* Calculation of FIRR

- Nuwara Eliya Sewerage Project (Feasibility Study, Case 2)
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Table A17.3.2

Calculation of FIRR
Nuwara Eliya Sewerage Project (M/P)
Case 1
(1998 Price)
Year Volume Tanff Revepue Investment | O&M]  OH  {Net Inflow| FIRR
Dom |Non-Dory Dom | Non-Tdom| Dom |[Non-Dom| Tetal Capital
cumyd| cum/d Rs./cum| Rsfeum |M Rs/¥] MRs/Y {MRs./¥Y| M Rs M Rs.| M Rs. M Rs.
2000
2001 47.0 0.00 0.00
2002 93.0 0.00 0,00
2003 275.0 0.00 - 0.00
2004 33 244 2.0 2.0 0.0 0.7 .74 1718 0.07 (1.13)
2005 08 505 2.0 8.1 0.1 1.5 1.54 2.28 0.15 (0.80)
2006 104 779 2.0 3.2 0.1 23| 240 277 0.24 (0.61)
2007 143 1,070 2.1 8.2 0.1 3.2 333 3.27 0.33 (0.28)
2008] 1481 - 1,103 2.1 8.3 0.1 3.4 3.46 3.30 0.35 (0.18)
2009 152 1,136 2.1 8.4 0.1 3.5 3,60 3.33 .36 (0.09)
20101 157 1,170 2.1 8.5 0,1 3.6 375 3.37 0.37 0.00
2011 160 1,199 2.1 8.6 0.1 3.8 3.88 12,01 3.40 0,39 0.09
20121 164 1,229 2.2 8.7 0.1 301 402 56.06 | 3.43 0.40 0.18
2013 169 1,260 2.2 3.7 (.1 4.0 4.16 177.0 | 3.47 (.42 0.27
20141 313 1,389 2.2 8.8 0.3 4.5 4.73 4,14 0.47 012
2015] 435 1,449 2.2 8.9 0.4 4.7 5.07 4.28 0.51 0.29
20164 553 1,508 2.3 9.0 0.5 5.0 542 4.43 0,54 (.45
2017| 675 1,569 23 9.1 0.6 5.2 5.77 4.57 0.58 0.63
20181 691 1,606 2.3 9.2 0.6 5.4 597 540 | 4.62 0.60 0.75
2019) 709 1,645 2.3 - 9.3 0.6 5.6 6.18 4.66 0.62 0.90
2020 726 1,684 23 9.4 0.6 5.8 6.39 4,71 0.64 1.04
2021 715 1,725 2.4 T 9.5 0.6 5.0 6.58 4.76 0.66 1.17
2022 | 763 1,766 2.4 9.6 0.7 6.2 6.83 4.81 0.68 1.34
2023} 770 1,795 2.4 9.7 0.7 6.3 701 4.85 0.70 1.46
24| 770 1,795 2.4 9.8 0.7 6.4 7408 4.85 0.71 1.52
20251 710 1,795 2.5 9.9 0.7 6.5 7.18 4.85 0.72 "1.59
2026 770 1,795 2.5 10.0 0.7 6.5 .22 4.85 0.72 1,65
20271 710 1,795 2.5 10.1 0.7 6.6 7.30 4.85 0.73 1.72
2028| 770 1,795 2.5 10.2 0.7 6.7 7.37 24.9 | 4.85 0.74 1.78
20201 710 1,795 2.6 10.3 0.7 6.7 7.44 4.85 0.74 1.85
2030 770 1,795 - 2.0 10.4 0.7 6.8 7.52 4.85 0.75 1.92
2031 770§ 1,795 2,6 10.5 0.7 6.9 7.59 485| 076 1.98
2032¢F 770 1,795 2.6 10,6 0.7 0.9 7.67 4,85 0.77 2.05
2033 770 1,795 - 27 10.7 0.8 7.0 1.74 54,0 | 4.85 077 2.12
2034| 770 1,795 2.7 10.8 0.8 T.1 7.82 4.85 0.78 2.19
2035 770 1,795 2.7 10.9 0.8 7.1 7.90 4.85 Q.79 2,26
2036} 770 1,795 2.7 11.0 0.8 7.2 7.98 4.85 .80 2.33
2037| 770{ -1,795 2.8 11.1 0.8 7.3 8.06 4.85 0.81 2.40
20381 770 1,795 2.8 11.2 0.8 7.4 8.14 4.85 0.81 2.48
2039 770 . 1,795 2.8 11.3 0.8 7.4 8.22 4.85 0.82 2.55
2040{ 770 1,795 2.9 11.4, 0.8 7.5 8.30 4.85 0.83 2,62
2041) 770 1,795 2.9 11.6 0.8 7.6 8.39 4.85 0.84 2.70
2042| 77041 - 1,795 .29 11.7 0.8 1.6 §.47 4.85 {1.85 2,77
20431 770 1,795 2.9 11.8 0.8 7.7 8.56 249 | 4.85 0.80 2.85
2044 770 1,795 3.0 11.9 (.8 7.8 8.64 4.85 0.86 2.93
2045| 770 1,798 3.0 12,0 0.8 7.9 8.73- 4.85 0.87 3.00
2046 7701 1,795 3.0 12.2 0.9 8.0 8.81 4.85 0.38 3.08
20471 770 1,795 [ - 3.1 123 0.9 8.0 B.90 485 089 3.16
2048 | 770 1,795 3.1 - 12.4 0.9 3.1 8.99 54.01 4.85 0.90 3.24
20491 770 17951 3.1 12.5 0.9 8.2 9.08 4.85 0.91 3.32
2050 770 1,798 32 12.6 0.9 8.3 9.17 (43.7)] 4.85 0.92 3.40 113.18%
Note: 1.1 % annual tariff increase in real terms. ‘
2. Unit ariff of Non Domestic User is 4 times of Domestic User,
3. 100 % subsidy for capital investment.
4. Overhead is assumed to be 10% of Revenue.
5.

Investment Cost in 2050 is assumed salvege value.
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Table A17.3.4

Calculation of FIRR
Nuwara Eliya Sewerage Project  (M/P)
Case 2
{1998 Pricc)
Year Volome Tanff Revenue Investment | 10% of Inv, | O&M| OH | Net Inflow| FIRR
Dom | Non-Dom | Doni | Non-Dom| Dom |Non-Dom| ‘I'otal
cumiil]  cmn/d | Rs/jeum| Rsj/eum [MRs/Y] MRs/Y |[MRs/Y] MRs. M Rs. MRs.|MRs| MRs,
2000
2001 47.0 4.7 .00 (4.70)
2002 93.0 9.3 0.00 (9.30)
2003 275.0 27.5 -0.00 (27.50)
2004 33 244 2.0 10.0 0.4 0.9 0.91 00] 1.79] 0.09 (0.97)
2005 68 505 2.0 10.1 Q.1 1.9 1,91 0.0] 228 0.19 (0.56)
2006) 104 779 2.0 10.2 0.1 2.9 2.98 0.0 277 030 (0.09}
20071 143 1,070 2.1 103 0.1 4.0 4.13 0.0] 327} 041 045
2008) 148 1,103 2.1 10.4 0.1 4.2 4.30 00} 330 043 0,57
20001 152 1,135 2.1 10.5 0.1 4.4 4,47 0.0} 333[ 045 .70
2010 157 1,170 2.1 10.6 0.1 4.5 4.65 0.0 3.37 | 047 .82
2011] 160 1,199 2.1 10.7 0.1 471 4.82 12.0 1.21 340 048 (0.26)
2012] 164 1,229 2.2 10.8 0.1 4.9 4.99 56.0 56 343 0.50 {4.54)
2013] 169 1,260 2.2 10.9 0.1 5.0 5.16 1770 1771 347] 0.52 (16.52)
2014] 313 1,389 2.2 110 0.3 5.6 5.85 001 4.14] 059 1.13
2015 435 1,449 2.2 15.2 S04 5.9 6,25 00| 4.28 | 0.63 1.35
2016| 553 1,508 2.3 113 0.5 6.2 6.66 00| 4.43 ] 0.67 1.56
201771 675 1,569 23 114 .6 6.5 7.08 00| 4.57]| 0.71 1.80
2018{ 691 1,606 23 11.5 0.6 6.7 7.32 54.0 541 462 073 (343
20191 709 1,645 2.3 11.6 0.6 7.0 7.57 0.0 ]| 4.66 | 0.76 2.15
20200 726 1,684 23| . 107 0.6 7.2 7.83 00| 471 ] 078 2.34
2021] 715 1,725 2.4 11.8 0.6 1.5 8.07 0.0} 476 0.81 2.51
20221 763 1,766 24 12.0 0.7 7.7 8.38 00! 481} 084 2.73
20231 770 1,795 24 12.1 0.7 79 8.59 0.0] 485{ 0.86 2,88
2024 770 1,795 241 - 12.2 0.7 8.0 8.68 0.0{ 485{ 0.87 | 2.96
2025] 770 1,795 2.5 123 0.7 3.1 8.77 00] 485| 0,88 3.04
2026) 770 1,795 2.5 12.4 0.7 8.2 8.85 0.0{ 4851 0.89 3.12
2027) 770 1,795 2.5 12.6 0.7 8.2 8.94 00| 4.85] 0.89 3.20
20281 771G 1,795 2.5 12.7 - 0.7 8.3 9.03 -24.9 - 251 4851 090 0.79
20291 770 1,795 2.6 12.8 0.7 8.4 9,12 0.0] 4851 0.91 3.36
2030¢ 770 1,795 2.6 13.0 0.7 8.5 9.21 0.0 485 092 3.44
2031 770 1,795 2.6 13.1 0.7 8.6 9.31 0.0] 485} 093 3.53
2032 770 1,795 2.6 132 0.7 8.7 9.40 001 4851 0.94 . 3.61
2033 7170 1,795 2.7 133 0.8 8.7 9.49 54.0 541 4485} 095 (L.71)
2034] 770 1,795 2.7 13,5 0.8 8.8 9.59 0.0} 4851096 3.78
2035 770 1,795 2.7 13.6 0.8 3.9 2.68 0.0} 4.85] 0.97 3.87
2036| 770 1,795 2.7 13.7 0.8 9.0 9,78 00} 4.85] 098 3.95
2037] 770 1,795 2.8 13.9 0.8 9.1 9.88 0.0¢ 4.85] 0.99 4.04
2038] 770 1,795 2.8 14.0 0.8 9.2 2.98 0.0} 485 .00 4.13
2039{ 770 1,795 28 14.2 0.8 93] 1008 0.0] 485 1.01 4.22
2040 770 1,795 29 143 0.8 9.4 10.18° 001} 485 1.02 4.31
2041| 770 1,795 2.9 14.5 0.8 2.5{ 1028 0.0 485| 1.03 4.40
2042| 770 1,795 2.9 14.6 0.8 9.6 1038 00] 4851 1.4 | 4.49
2043| 770 1,795 2.9 14,7 0.8 271 - 1049 24.9 251 485 1.05 2.10
2044 770 1,795 3.0 14.9 0.8 98] 10,59 0.0] 485] 1.06 4,68
2045] 770 1,795 3.0 15.0 0.8 991 10.70 0.0{ 4.85] 1.07 4.78
2046 | 770 1,795 3.0 15.2 0.9 10.0 10.80 0.0] 485 1.08 4.87
2047{ 770 1,795 3.1 153 0.9 101§ 1091 00| 4.85] 1.09 . 497
20481 770 1,795 3.1 15.5 0.9 0.2 11.02 54.0 54| 4.85] 100 (0.33)
20491 770 1,795 3.1 15.6 0.9 103 11.13 00] 485] L.11 517
2050F 770 1,795 3.2 ~15.8 0.9 104 1124 (43.2) (4.3)| 4.85} 1.12 9.59 | 2.07%

Note: 1.1 % annual tariff increase in real terms. ]
2. Unit tariff of Non Domestic User is § times of Domestic User,
3. 90 % subsidy for capital investment,
4, Overhead is assumed to be 10% of Revenue.
5. Investment Cost in 2050 is assumied salvege value.
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Table A17.3.6

Calculation of FIRR
Nuwara Eliya Sewerage Project  (1/S)
Case 1l
(1998 Price)
Year Volume Tariff Revenue fnvestmenl | O&M| O | Net Inflow| FIRR
Dom {Non-Dom{ Dom {Non-Dom| Dom [Non-Dom] Total
cunyd] cunyd | Rs./cum Rs.foum {M Rs./Y] MRs/Y [MRs/Y] MRs. [MRs.| MRs, M Rs,
2000
2001 47.0 0.00 0.00
2002 93.0 0.00 0.00
2003 275.0 0.00 0.00
2004| 33 244 2.0 3.0 0.0 071 074 L7e| oot £1.13)
2005 68 505 2.0 8.1 0.1 1.5 1.54 2.28 0.15 (0.89)
2006 104 779 2.0 8.2 - 0.1 2.3 2.40 277 0.24 (0.61)
20071 143 1,070 2.1 3.2 0.1 3.2 3.33 13,27 0.33 {0.28)
2008 148 1,103 2.1 . 83 0.1 3.4 3.46 3,30 0.35 (0.18)
20001 152 1,136 2.1 8.4 0.1 3.5 3.60 3.33 (.36 (0.09)
2010] 157 1,170 21 8.5 0.1 3.6 3.75 3.37 0.37 0.00
2011 161 1,205 2.1 8.6 Q.1 3.8 3.90 3.40 0.39 0.11
20121 162 1,211 2.2 8.7 0.1 3.8 3.96 3.43 0,40 (.13
2013] 162 1,211 2.2 8.7 0.1 3.9 4.00 3.43 0.40 0.17
2014 162 1,211 2.2 8.8 0.1 3.0 4.04 3.43 0.40 (.20
2015] 162 1,211 2.2 8.9 0.1 19 4.08 3.43 0.41 0.24
2016| 162 1,211 2.3 9.0 0.1 4.0 4.12 3.43 0.41 0.28
20017 162 1,211 2.3 - 9.1 0.1 4.0 4.16 3.43 0.42 0,31
20181 162 1,211 2.3 9.2 0.1 4.1 4,20 54.0| 3.43 0.42 0,35
20191 162 1,211 2.3 9.3 0.1 4.1 4.24 3,43 0.42 01.39
20201 162 1,211 2.3 9.4 0.1 4.1] - 4.29 3.43 0.43 0.43
2021] 162 1,211 2.4 9.5 0.1 4.2 4.33 3.43 (.43 0.47
2022) 162 1,211 2.4 9.6 0.1 4.2 4.37 3.43 | - 0.44 0.50
20231 162 1,211 2.4 9.7 0.1 4.3 4.41 3.43 0.44 0.54
20241 162 1,211 2.4 9.8 0.1 4.3 4.46 3.43 0.45 (.58.
20251 162 1,211 2.5 9.9 0.1 4.4 4.50 3.43 0.45 0.62
2026 162 | 1,211 2.5 10.0 0.1 4.4 4,58 3.43 0.45 (.06
2027 162 1,211 2.5 10.1 0.1 4.4 4,59 3.43 0.46 Q.70
20281 162 1,211 2.5 10.2 0.2 4.5 4,64 3.43 0.46 075
20201 162 1,211 2.6 10.3 0.2 4.5 4,69 3.43 0.47 0.79
20301 162 1,211 2.5 10.4 0.2 4.6 4,73 3.43 (.47 0.83
2031] 162 1,21t 2.6 10.5 0.2 4.6 4.78 3.43 (.48 0.87
20321 162 1,211 2.6 10.6 (.2 4.7 4,83 3.43 0.48 0.92
20331 162 1,211 2.7 10.7 0.2 4.7 4.88 5401 3.43 (.49 0.96
2034 162 1,211 - 2.7 10.8 0.2 4.8 4.93 3.43 0.49 1.040
2035| 162 1,211 2.7 10.9 0.2 4.8 4.97 3.43 0.50 1.05
2036 162 1,211 2.7 110 0.2 4.9 5.02 3.43 0.50 1.09
2037] . 162 1,211 2.8 11.1 (.2 4.9 5.07 3.43 0.51 1.14
2038} 162 1211 ] 2.8 11.2. 0.2 5.0 5.13 3.43 0,51 1.18
2039 162 1211 2.8 11.3 0.2 5.0 5.18 3,43 0.52 1.23
2040 162 | 1,211 2.9 11.4 0.2 5.1 5.23 3.43 0.52 1.28
20411 162 ] 1,211 -2.9 1.6 0.2 5.1 5.28 3.43 0.53 1.32
042] 162 1,211 2.9 11.7 0.2 5.2 533 3.43 .53 1.37
2043) 162 1,211 2.9 11.8 0.2 5.2 539 3.43 (.54 1.42
2044 | 162 1,211 3.0 11.9 0.2 - 53 -§.44 3.43 ‘0.54 1.47
20451 162 1,211 3,0 12.0 0.2 53 5.50 3.43 0.55 1.52
2046 | 162 1,211 3.0 - 122 0.2 5.4 5.55 3.43 0.56 1.57
12047f 162 1,211 3.1 12.3 0.2 . 5.4 5.61 3.43 0,56 1.62
20481 162 1,211 31 0 124 0.2 5.5 5.66 5401 3.43 0.57 1.67
20491 1621 - 1,211 3.1 12.5 0.2 5.5 5.72 3.43 0.57 1.72
2050 | 162 1,211 - 32 12.6 0.2 5.6 5.78 (43.2)] 3.43 (.58 1,77 1 9.30%

Note: 1.1 % annual fariff increase in real térms.

2. Unit tariff of Non Domestic User is 4 times of Domeslic User.
3. 100 % subsidy for capital invesiment.
" 4, Overhead is assumed fo be 10% of Revenue.

5. Invéstment Cost in 2050 is assu(i)ed salvege value.
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Tablc A17.3.8
Calculation of FIRR
Nuwara Eliya Sewcrage Project (F/S)
Case 2
(1998 Price)
Year Volume Tariff Revenue Investment | 10% of Inv. | O&M| OH [Net Inflow| FIRR
Pom |Non-Doml Dom |[Non-Dom| Dom |Non-Dom| Total
cun/d] cum/d |Rs./owm| Rs.feum {M Rs./Y] M Rs./Y [M Rs./Y| MRs. M Rs. MRs.|MRs.{ MHRs,
2000
2001 47.0 4.7 0.00 (4.700
2002 93.0 9.3 0.00 (9.30)
2003 . 275.0 27.5 0.00 (27.50)
2004 33 244 2.0 10.0 0.0 .9 0.9 0,0) 1.701 0.09 (0.97)
2005 08 505 2.0 10.1 0.1 1.9 1.9 0.0 228 0.19 (0.56)
2006] 104 779 2.0 10.2 0.1 2.9 3.0 0.0 277} 030 (0.09)
20071 143 1,070 2.1 10.3 0.1 4.0 4.1 00| 3.271 041 .45
2008 148 1,103 2.1 10.4 0.1 4.2 4.3 0.0 3.30] 043 .57
20001 152 1,136 2.1 10.5 0.1 4.4 4.5 0.0 3.33] 045 (.70
2010 157 1,170 2.1 10.6 0.1 4.5 4.7 0.0] 337 0.47 0.82
20i1] 161 1,205 2.1 10.7 0.1 4.7 4,8 0.0] 340! 0.48 0.96
2012 162 1,211 2.2 10.3 [N 4.8 4.9 0.0 3431 049 0.99
20131 162 1,211 2.2 10.9 0.1 4.8 5.0 0.0} 3.43] 0.50 1.04
20841 162 1,211 2.2 11.0 0.1 4.9 5.0 0.0 ] 3.43 1 .50 1.08
2015] 162 1,211 2.2 11.2 0.1 4.9 5.1 00] 343 .51 1.13
2016 1621 -1,211 23 113 0.1 5.0 5.1 0.0] 3.43| 0.51 1.17
2017 162 1,211 - 23 11.4 0.1 5.0 5.2 : 0.0] 343 | 0.52 1.22
20181 162 1,211 2.3 11.5 0.1 5.1 52 54.0 541343 052 (4.13)
20191 162 1,211 2.3 11.6 0.1 5.1 3.3 0.0] 343 0.53 1,31
2020 162 1,211 2.3 11.7 0.1 5.2 53 0.0 | 3.43] 0.53 1.36
20211 162 1,211 2.4 11.8 0.1 52 5.4 0.0] 3431 0.54 1.41
2022 162 1,211 2.4 12.0 0.1 53 ‘5.4 0.0 343} 0.54 1.46
2023 162 1,211 2.4 i2.1 0.1 5.3 5.5 0.0] 343] 0.55 1.50
20241 162 1,211 2.4 12.2 0.1 5.4 5.5 0.0F 3431 0.55 1.55
2025 162 1,211 2.5 123 0.1 5.4 ‘5.6 0.0] 3431 0,56 1.60
20267 162 1,211 2.5 12.4 Q0.1 5.5 5.6 0.01 343 0.56 -~ 1.65
2027] 162§ --1,211 2.5 12.6 0.1 5.6 57 0.0 343} 0.57 1.70
2028] 162 (1,211 2.5 12.7 0.2 5.6 5.8 0.0] 3.43 ] 0.58 C 176
2020] 162 1,211 2.6 12.8 0.2 5.7 5.8 . 0.0] 3.43| 0.58 1.81
2030| 162 1,211 2.6 i3.0 0.2 5.9 59 0.0 3.43{ 0.59 1.86
20311 162 1,211 2.6 13.1 0.2 5.8 5.9 0.0] 3.43 | 0.59 - 1.91
20321 162 1,211 " 2.6 13.2 0.2 5.8 6.0 0.0] 3.43] 0.60 - 1.97
20331 162 1,211 2.7 133 0.2 5.9 6,1 54.0 541 343] 061 | (3.38)
2034] 162 1,211 2.7 13.5 0.2 6.0 6.1 0.0] 3431 0.61 2.08
2035| 162 1,211 2.7 13.6 0.2 6.0 6,2 0.0] 343 0.62 2.13
2036 162 1,211 2.7 13.7 .2 6.1 6.2 001 3.43 | 0.62 . 219
2037| 162 L1218 2.8 13.9 0.2 6.1 6.3 0.0} 3.43 | 0.63 2.24
2038 162 1,211 2.8 14.0 0.2 6.2 6.4 0.0 ] 3.43 | 0.64 2.30
2039 162 1,211 2.8 14.2 0.2 6.3 6.4 0.0 3.43 1 0.64 . 2.30
2040F 162 1,211 2.9 14.3 0.2 6.3 6.5 00} 34310650 241
2041 ] 162 1,211 2.9 14.5 0.2 6.4 6.6 0.0] 3.43 | 0.66 . 2.47
20421 162 1,211 2.9 14.6 0.2 6.5 6.6 0.0] 3.43] 0.66 2.53
20431 162 1,211 2.9 14.7 0.2 6.5 6.7 0071 343 067 2.59
20441 162 1,211 3.0 1491 . 02 6.0 6.8 00] 343} 068 |- - 2.65
20451 162 . 1,211 3.0 15.0 0.2 0.0 6.8 00| 343|068 . 271
2046 162 1,211 3.0 15.2 0.2 6.7 6.9 0.0 ] 3.43 | 0.69 - 2,97
20471 162 1,211 3.1 15.3 0.2 6.8 7.0 00] 343] 0701  2.84-
2048 162 1,211 3.1 15.5 0.2 6.8 7.0 54.0 - 54} 343} 070 | (2.50)
2049 162 1,211 3.1 15.6 0.2 6.9 7.1 00§ 343} 0.71 L 2.96-
2050 162 1,211 3.2 15.8 0.2 7.0 7.2 {(43.2) (4.3)] 3.43] 0.72 7.35 11.47%

Note: 1.1 % annual tariff increase in real terms.
2. Unit tariff of Non Domestic User is 5 times of Domestic User.
3. 90 % substdy for capital investment.
4. Overhead is assumed to be 10% of Revenue.

A-17.3-12
















	CHAPTER 15 
	Appendix 15.3 Water Quality Survey (Dry Season) 
	Appendix 15.4 Land Acquisition Procedures 
	Appendix 15.5 Wastewater Treatment Plants Monitoring and Reporting Program 

	CHAPTER 17 
	Appendix 17.1 NWSDB Financial Data 
	Appendix 17.2 Water Supply Project - Financial Analysis Calculation 
	Appendix 17.3 Sewerage Project - Financial Analysis Calculation 

	Cover 



