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Tropical climate

Temperature
e 15 9C (Nuwaraeliya)
« 280-30°9C (Average)

Precipitation
* 1200 mm/yr (Dry zone)
e >2500mm/yr (Wet zone)

Water resources
e 220 river basin
* No natural lakes
* >10,000 Ancient reservoirs

Mountains
e Center of the country
* Peakis 2,524 m above MSL

https://link.springer.com/chapter/10.1007/978-3-030-44144-9 2
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History - Heritage

\
Sigiriya — Heritage site

Rice & Curry

Kandy Perahera

—— Wildlife




University of Peradeniya (Garden University)

Top 500 (THE ranking)
Top 10 World most beautiful universities

Multi-disciplinary faculty
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Wastewater Management in Sri Lanka

e According to the UN Joint Monitoring Program, less
than three percent of the rural and about 12 percent of
Sri Lanka’s urban population is discharging its

wastewater from toilets (‘black water’) into sewers. o1 Laria Samreation

* In the capital city of Colombo, where 90 percent of the | = Goverase. ()
below-ground infrastructure is 100 years old, more o B o
than 100,000 cubic meters of untreated sewage are o7
. o . c 60 . (Shared/Cammon /

discharged into the ocean through two pipes that o B RS
extend about 1.5 kilometers into the sea. g Onste Snaten
20 . (Safel)_/ managed

* Wastewater doesn’t end up in sewage treatment plants | © = .. ™
( ST P ) . 201 2Year 2020 afntgglesngafely

* However, high costs and the lack of suitable land have
stalled the expansion of sewer networks and treatment
systems remains limited in the country.


https://washdata.org/
https://www.colombo.mc.gov.lk/greater-colombo-wastewater.php
https://www.colombo.mc.gov.lk/greater-colombo-wastewater.php
https://engineer.sljol.info/articles/abstract/10.4038/engineer.v47i4.6887/

Water Quality Issues
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Hundreds of fish die in Kandy Lake -
Over population, low oxygen levels and multiplication of parasites ' —— ) | N As| A
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A senior lecturer of the University of Peradeniya said recent reports of «
was due to the over population of fish, low oxygen levels and multiplicz
water introduced into the lake.

Dr. A. Arulkanthan, Senior lecturer and Co-ordinator to the Centre for A
Diagnosis and Research Faculty of Veterinary Medicine and Animal Sc¢

Peradeniya said the deaths in hundreds are reported daily and there w Address'“g IndUStrlaI POIIUtlon Along the Kelanl Rlver
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- placeiosw President visits and inspects the Kandy City and the Lake
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iLike [ Be the first of your friends to like this. M Tweet| | D
Home  Latest News  Srilanka: Kelani River ...

Details Publizhed on Thursdsy, 2% December 2071 11:35 Hitar 1202

19 Sep 2015 Article

“| sri Lanka: Kelani River Contaminated
. L] .
== | With Cancer Causing Chemical?

™ on Thursday. He said that when he visited the areas around the lake he found that waste materials have been thrc

President Mahinda Rajapaksa visited Kandy yesterday and ingpected Kan
_.' Y city. During thiz visit the President enlightened the Mahanayakes' of th
- Aszgiriya Chapters on the Kandy city development plan.

The President told the Mahanayakes' that he has instructed Minister Mimal
°| to clean and renovate the Kandy Lake and a team led by the Minister will in

thereby pollufing it. The Mahanayakes focused the attention of the President on the vehicle congestion prevailing in the

‘Waste disposal



Water Quality Issues

No safe water
~15% total population

Water Pollution (Community) Septage/FSM |




Rapid growth of Kandy City & Increased Pollution

Infrastructure challenges:

* Mixed development

* Space constraints

* Densely-populated

* Unregulated settlements

Mid-Canal then and now:
“...as achild, | used to play in the mid-cana
-Mr MG Gunarathna, Mid-canal resident, 81

III

“In 2001, there was a drought and algal bloom, the
smell was so bad.” - Dr CS Kalpage, Senior Lecturer, Overpopulation of tilapia in Kandy Lake &

U of Peradeniya social practice of feeding the fish, and case
of mass fish death in 2009
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Underground stormwater and sewer network

Dailp News U=
July 16, 2019
Rehabilitation of Kandy underground storm water tunnel

Minister Ranawaka inspects project site

Megapolis and Western
Development  Minister
Patali Champiks Rasawa-
ka recently visited the
Kandy underground
storm water tunnel which
is being rehabilitsted
under the Strategic Town-
Planning Project.

The project, which was
launched by the minister,
is expected 10 be com
pleted by 2020, The cost
of the project is estimated
to be Re.1.016 hillion.

The underground storm
water tunpel had been
built during the time of
Sinhak kings as a flood
control measyre

165 YR Old Yatinuwara
Brick Tunnel

oAipasp oASg

e e P T , Fig 04 Underground Drainage Network in Grid City Area of Kandy




No more mortar left and bricks are

held together by the soil

If Wall and invert eroded, | Invert and roof requiré rehabilitation|
Require rehabilitation

d Canal |

S/

Confluence

= Meda-ela Mahawali




Community Engagement — Kandy Lake

Kandy Lake:

 UNESCO Heritage sit=

» Landmark at Kandy City centre

 Tourist attraction

* Next to Sri Dalada Maligawa- Buddhist
pilgrimage destination & national treasure
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Research Engineering Deployment (RED)

Problem Identification Deployment

Research Translation
to Community

Proposed _ -
R & D Strateqgy Sustalnablllty




Preliminary Studies
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Understanding of the Problem
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Development
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Treatment Options and Implementation

Treatment Plant at Temple

Fabrication and Installation Sewage

Wasting

Idle

L Aeration | Mixing

Decant ‘ Settle i

Treated Water

Jinadasa et al.(2018) - Wetlands



Treatment Options and Implementation

PROPOSED P&I DIAGRAME FOR SEWAGE & WASTEWATER TREATMENT PLANT FOR SRI DALADA MALIGAWA, KANDY Seq uenci ng BatCh Reactor
- 3 .
(CAPACITY —25 m’/day) (SB R) system :
Wa:(t’;wla_ter & Sewage e 25 m*/day O C t:
Buddhis-trAff.alrs & Shalawa, kitchen 18 2 5y ompact; .
Puble el | e Llarge load bandwidth.
Decanting
Sewage & Wastewater
sk 2! SBR system has not been
Sludge Removal . . .
10 m'lda > =9 BackvEh o previously applied in Kandy.
5 Sequencing Batch Reactor SBR inlet
§‘ o (B3om’)
& -cmmwng .
E 6 miday Capacity: 200 — 1,200
Bar Screen 1 ( ]j\,
Underground Fat Trap WSS u Se rs -
QH% i
NRV -4
Sludge Storage Tank Intermediate treated water Chlorine contact chamber
Existing Pump Pit | 25 m*/day (10m’) tank (8 m’) Bm’)
Bar Screen 2
Equalization Tank (22 m*)
-
T

- ENVIROMEC International (Pvt) Ltd ,No. 131/1, Main Road, Attidiya , Dehiwala , Sri Lanka . &
Tel.:009411 2 715515 . Fax/TP: 009411 5 622619 . e-mail:dananiavak1@vahoo.com . enviromec@sltnet.lk.



etlands at Sewage Treatment at Sri L % Awareness - Formal
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Impact Across the Development

Close to 200 millon USD have been invested
by JICA and the Government of Sri Lanka for
sanitation infrastructure.

e
Kandy City Wastewater Management Projec

Rehabilitation of Mid-Canal, pictures
taken in January and May 2017

=

AN WY - !Eusﬂl?’,aw -

HOME PROJECT MANAGEMENT STRUCTURE ACTIVITIES GALLERY PUBLICATIONS BLOG FAQ CON

PROJECT UPDATES : ‘on, Suduhumpola East GN Division, Mulgampola GN division Micro tunneling Constructions at : Kandy City Market £

Project Financing NEWS & EVENTS
| Cooperation Agency (JICA) and Government of Sri Lanka H H H
3’;;;::5&:( is Funded by Japanese International Cooperation Agency (JIC d Lank Construction Progres: G ove rn m e nt & ca pa Clty b u I I d I ng :

By s * Kandy Municipality won “best municipality
o award” in 2016;
e Kandy City secured funding from JICA and World

Package 1 | Construction of WWTP, Main Pump Station with
pumping main (ICB)

Package 2 | Construction ction system, Trunk, Branch & 8,319
Service sewers, Manhole Pump Stations (ICB)
Package 3 | Construction of House (Property) connections 2,767

(NCB)
Package 4 | Sanitation facilities for Low-Income area (NCB) 102 . o .
Private Sanitation Facility Improvement for Low 20 Ba n k fo r Ka n dy La ke a n d M ld-ca n a I re h a b I I Itat I O n’
T 1% .
B sz sewerage network, and centralized wastewater

Land Acquisition, VAT & NBT, Import tax and 4,080
Duties, Administration Cost
Grand Total 21,982
« Funding Agency : Japan International Corporation Agency (JICA)
s + Consultancy Services for Preliminary Detailed Design, Tendering Assistance
and Construction Supervision

treatment facility.

Map of KEWMP Service



KANDY CITY WASTEWATER MANAGEMENT SYSTEM
General Layout Plan
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® — Manhole Pumping Stations

[ — Main Pump Station
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= — Stream
— Trunk Sewer
— Branch Sewer

— Service Sewer

— Pumping Main

— Trenchless Pipe
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Household connections — sewerage system

Trunk — 10 Branch — 82 km

Manholes — 2500 - 3000 Nos.
Manhole Pump station (MPS) — 10

Service — 225 km




House connection to main sewer line

Showing storm water flow direct

Grey Water
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Operational Issues

Poor construction of sewernetwork

Hospital sewer outflow

Energy consumption




ItiIon — Cross contamination
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Manhole overflow — during the rain

Stormwater infiltration into sewer network




Map of Centre Area of Kandy City

Water quality issues in hospital wastewaters and
adjacent surface waters in Sri Lanka

Sri Lanka
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L essons learnt — recommendations

Appropriate technology

Financial

Climatic  Technical Socio-
economical

Institutional

* Master Plan Development

e Coordination among
agencies

* Financial feasibility of
sanitation projects
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