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3.5 Compost Barrel Survey

Findings from Nuwara Eliya - Compost Barrel Survey

A questionnaire survey was conducted among 80 households who either received or bought a compost
barrel in Nuwara Eliya Municipal Areas, in order to gather (a) present situation of composting, and (b)
indication to the development of home composting,

Period of survey: First week of August, 2002

Sample size: 80

Sampling areas: Nawagangoda, Hawaeliya, in Nuwara Eliya Municipal Area
Lists of recipients were obtained from the Community Development
Officer in NMC,

Background Information:

Interviewees had received the compost barrels 20 months ago on the average (range from 12 months to
28 months ago), and at present about 40 barrels has been distributed with free of charge in
Nawagangoda area.

Survey Results ;

Q. Are you still using the compost barrel? Yas/No

Number %
a Yes 18 90%
b No 2 10%
Total 20 100%
Q. Average property and garden size
(perches) Using  Natusing Tota!
Property area 96 88 85
{perches) Using  Notusing Total
Garden area 42 45 4.2

Q. Household Size / Household Expenditure / Per capita expenditure

(person) Using  Notusing Total

Avg. number of household members 47 55 48
(Rs.) Using  Notusing Total

Avg. household expenditure 6,833 7,500 6,800
(Rs. ' Using  Notusing Total

Per capita expenditure 1,447 1,364 1438
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(. Why did you decide to get a compost barrel? (Muttiple answer)

Q

Using Not using Total
Number % Number % Number %

a  Compost barrel cost was low 1 2% 1 13% 2 4%
b  Compost barrel appeared easy to use 3 7% 1 13% 4 8%
¢ Compost barrel looked like it wouid not attract pests 0 0% ¢ 0% 0 0%
d  Compost barrel would not take up much space 5 11% 0 0% 5 9%
e  Council offered educationtraining in how fo use it 2 4% G 0% 2 4%
f  Compost making is recommended by Municipal Officersiworkers ] 18% 0 0% ] 15%
g Interested in producing compost for use in own garden 15 33% 2 25% 17 32%
h  Hoping to increase income, through making compost for own usefsale 3 7% 1 13% 4 8%
i Composting is good for the environment - it reusesfrecycles waste 7 16% 2 25% 9 17%
j  Other 1 2% 1 13% 2 4%

Total 45  100% 8§ 100% 53 100%

Note: Other means "because there is no proper collection points nearby.”
Q. Did you receive any education/information on how to use the barrel? Yes/No
Using Not using Total
Number % Number % Number %

a  Yes 18 100% 1 50% 19  95%
b No 0 0% 1 50% 1 5%

Total 18 100% 2 100% 20 100%

if yes, what kind of training / information were you provided with?
Using Not using Totat
Number % Number % Number %

a  Information on waste materials suitable for composting 18 3% 1 33% 19 3%
b Information on waste materials not suitable for composting 17 5% 1 33% 18 35%
¢ Information on how to use bamel 10 21% 1 33% i 22%
d  Information on how to deal with any problems 1 2% 0 0% 1 2%
e Information on who to contact for help 2 4% 0 0% 2 4%
f Others 0 0% 0 0% 0 0%

Total 48  100% 3 100% 51 100%
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Q. What kinds of waste materials did/do you add to the compost hin?

Using Not using Total
Number % Number % Number %

a  None (i.e. never used) 0 0% 0 0% 0 0%
b Food or vegetable scraps 18  211% 2 15% 20 20%
¢ Fish bones 5 6% 1 8% 6 6%
d  Meat or meat bones 4 5% 2 15% 6 6%
e Fat, cooking oil or dairy products 1 1% 1 8% 2 2%
f Househeld sweepings {e.g. hair, dust, wood ash) 16 18% 2 15% 18  18%
g Plain paper or newspaper 7 8% 1 8% 8 8%
h  Glossy or colored paper 1 1% 0 0% 1 1%
i Polythene or plastics 0 0% 0 0% 0 0%
i Metals 0 0% 0 0% 0 0%
k Leaves orgrass 16 18% 2 15% 18  18%
| Noxious weeds or diseased garden clippings 7 8% 1 8% 8 8%
m  Tree waste (twigs, branches, etc., but not leaves) 2 2% 0 0% 2 2%
n  Soil or dirt 1 1% 1 8% 2 2%
o Sawdust or wood shaving or hay 1 1% 0 0% 1 1%
p  Chicken manure 0 0% 0 0% ¢ 0%
q Albizia leaves 1 1% 0 0% 1 1%
r  Others 7 8% 0 0% 7 7%

Total 87  100% 13 100% 100 100%

Note : Other means "Cow dung’.

Q. If you are not using the compost barrel, how long did you use it for?

Number %

a Neverused 0 0%
b Lessthan 1 month 0 0%
¢ More than 1 month but less than 3 month 0 0%
d  More than 3 menth but less than 6 manth 2 100%
e  More than 6 menth but less than 12 month 0 0%
f  More than 12 month but less than 18 month 0 0%
g More than 18 month but less than 2 years 0 0%
h  More than 2 years 0 0%
i Irelevant 0 0%

Total pd 100%
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Q. If you have never used the compost barrel or have stopped using it, why is this? (Multiple answer)

Not using
Number %
25%
0%
25%
0%

Lack of knowledge on how to make compast 1
Composting 1akes too much time 0
Not enough space on site 1
Too much water gets into the bin 0
QOdor problems 0 0%
Pest problems 0 0%
Bin has rusted badly 0 0%
1
0
0
0
1
4

oo —- DO O O O W

Lost interest 25%
i Compost takes too long to make 0%
i Compost praduct was poor in quality 0%

k  Neighbors said something against 0%
[ Other 25%
Total 100%

Note : Other means ” stop using because the barrel smells tar.”

Q. During use, how much compost did you produce on average per month?

(Kg.) Using Net using Total
Average production per month 146 10.0 142

Q. How do you think the Council's home composting programme might be improved? {Muttiple answer)

Using Not using Total
Number % Number % Number %

a  Use of non-rusting container 13 33% Y 0% 13 28%
b Improved design of compost system 11 28% 2 3% 13 28%
¢ Improved training / education of household users 5 13% 1T 1% 6 13%
d  Council to give container for free 0 0% 1 17% 1 2%
e Information on who to contact for help / advice 3 8% 1 17% 4 9%
f  Regutar inspection by council staff 7 18% 1 1% 8 17%
g Other 1 3% 0 0% 1 2%
h  Don'tknow 0 0% 0 0% 0 0%

Total 40 100% 6 100% 46 100%

Note : Other means "need bigger barrel.”
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3.6 Other Information

Findings from Labor Line Survey in Nuwara Eliya

A questionnaire survey was conducted among 50 households in Municipal labor line in Nuwara Eliya,
in order to gather a Basic socio-economic profile of inhabitants of Municipal labor line.

Period of survey: Third week of October, 2002

Sample size: 50 households in Hawaeliya
A Ethnicity
Nuwara Eliya
Number %
a  Sinhala 8 16%
b Muslim 1 2%
¢ Tamil 41 82%
d Other 0 0%
Total 50 100%
Q2 Religion
Nuwara Eliya
Mumber %
a  Buddhist 8 16%
b islam 1 2%
¢ Hindu 36 72%
d  Christian 5 10%
g Other 0 0%
Total 50 100%

Q3 Language Abilities

Tamil Sinhala
Number Yo Number %
Can not communicate 1 2% 3 6%
A litlle bit of daily conversation 0 0% 1 2%
Can speak 17 4% 26 52%
Can speak, read and write a little bit 6  12% 1" 22%
Can speak, read and write well 26 52% g 18%
Total 50 100% 50 100%

Note: Four out of five survey assistants are Sinhala speaker, and the fact itself chooses interviewees who speak better Sinhala.

Q4 Household Size

{ person}) Nuwara Eliya

Avg. number of household members 56
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Q5 Monthly Income and Income Sources

(Rs.) Avg. househeld income Income per person
Nuwara Eliya 4,670 1,559
Nuwara Eiiya
Number %
Municipal waste collection labor 28 28%
Government / Municipal Council works other than waste collection 2 2%
Private sector 14 14%
Marnufacturing, other than the garment industry 0 0%
Small scale manufacturing 2 2%
Garment industry 7 7%
Education 0 0%
Transport K 3%
Security forces 0 0%
Tourism 2 2%
Foreign employment 1 1%
Agriculiure ! Fishery 10 10%
Canstruction 6 6%
Health 0 0%
Domestic work 2 2%
Communications o 0%
Pension 4 4%
Other 19 19%
Total 100  100%
Note: Cther means "wage labors who engage in various kinds of works.”
Qs Housing Quality
Nuwara Eliya
Number %
a  Separate house k]| 62%
b Single line room 15 30%
¢ Back to back line room 4 8%
d  Room of a house 0 0%
e Other 0 0%
Total 50 100%
Floor Number % Walis Number % Roof Number %
1 Cement 41 82% Brick / concrete 41 82% Tile 0 0%
2 Floor tites 0 0% Sheets 0 0% Corrugated iron A7 94%
3 Wooden 0 0% Wattle & daub 3 6% Asbestos sheet 0 0%
4 Earth g 18% Wooden ] 12% Cadjan (coconut leafs) 0 0%
5  Other 0 0% Other 0 0% Other 6%
Total 50 100% Total 50 100% Total 50 100%

Note: Other wall means "walls made by cardboard.”

3-51



Study on the Solid Waste Management for Secondary Cities in Sri Lanka

Action Plan: Supporting Report

Nuwara Eliya Municipal Council
Kokusai Kogyo Co., Ltd.

Q7

How long has your household lived in this house?
Nuwara Eliya
Number %

a Lessthan5 years 3 6%
b 5-10years 3 6%
¢ 10-15years ? 4%
d 15-20years 42 84%
e More than 20 years [\ 0%

Total 50 100%

3-52



Study an the Solid Waste Management for Secondary Cities in Sri Lanka Nuwara Eliya Municipal Council
Action Plan: Supporting Report Kokusai Kogyo Co., Ltd.

Community Focus Group Discussion 1

Name of the Municipality:  Nuwara Eliya Municipal Council

Area name: Mahinda Mawatha

Date & Time: 2002/10/10, 14:30 - 16:30

Precipitants:

Ms. M. Qishi (JICA study team)

Ms. Subhashini Seneviratne (JICA study team)

Ms. F. Arimizu (JOCV)

Ms. Indika Ranasinghe (UCDO Nuwara Eliya Municipal Council)

Seven female and one male residents of Mahinda mawatha, Hawa Eliya Nuwara Eliya

(W T N TS B N

1. Present collection system
In this area, the garbage is collected everyday. People discharge their garbage to the collection

points. There are 4 concrete dust bins in the area and one dust bin is used by more than 20 families.

Distance to the collection points is about or less than 50 meters. People of this area don’t like to
keep their garbage within their premises due to the problems of rats and dogs. So, all the wastes
are brought to the dust bins directly. And also they do not have enough space to keep garbage as
they live in small scale houses. Only one of participants gives garbage directly to the collection

hand cart.

2. Problems identified

1. Dogs, cattle and flies.

2. Improper discharge by people. Some people put garbage into the drainage or onto the road

sides.

3. Sometimes labourers of municipal council are unable to come for daily collection due to, for
example, vehicles breakdown. At that time they can not bear the bad odour of the dust bins.
Some drainage is blocked and people discharge their toilet waste in to the drainage.

In some area, no drainage system for waste water

Drainage water flows to a natural stream and people use it as a bathing place

AN A

Gully sucker’s hose is not long enough to reach some toilet pits.

3 Proposed solutions / suggestions

1. Educating all people to discharge garbage properly.

2. Implementing strict rules for garbage discharging.
3. Daily removing and fixing lids for the collection bins.
4

Construction of more concrete bins.
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5. Fixing net (strainer) for outlet of waste water pipes to prevent blocking drainages.
6. Arranging shramadana for drainage cleaning at least once a month

7. Burying grass and tree cuttings within their premises.
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Community Focus Group Discussion 2

Name of the Municipality: Nuwara Eliya Municipal Council

Area name: Mahagasthota

Date & Time: 2002/10/29, 10:30 —11:45

Participitants:

Ms. Indika Ranasinghe (UCDO in Nuwara Eliya Municipal Council)

Ms. M. Qishi (JICA study team)

Ms. 8. Seneviratne (JICA study team)

Two male and thirteen female residents of Mahagasthota Gramaniladhari Division
(Vijithapura,Gemunupura and Bakers farm)

B —

A)

B)

C)

. Opinions about present situation of garbage collection

Present condition

Since the area is located a little far away from the main road, there are no collection bins and
therefore the collection service in the area. So people dump their wastes illegally to open area in
the nearby tea estate or culverts, Only a few people take their garbage to the collection concrete

bins located on the main road which is about 300 metres away from their houses.

ldentified main problems

1. Not enough concrete collection bins or present bins are located too far.
Illegal dumping blocks canals and drainage.

No proper understanding (knowledge) to make compost.

Toilet waste flowing into the drainage

A

Cattle and dogs around collection bins.

Proposed solutions / suggestions

1. Constructing concrete bins within 50 metres.

2. Displaying notices (warnings) for illegal dumping.
3. MC should provide instructions to make compost.
4

Fixing lids to avoid animals putting their heads into the collection bins.

2. Opinions about proposed garbage collection

In this community, they prefer bell collection system to the communal bin system, only if
collection vehicles come punctually. In addition, they would like to separate their garbage into two

categories, namely organic and inorganic wastes, and start making compost by using their organic
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wastes. As for inorganic waste, then, the daily collection is not necessary and only a few times per

week are enough.

3-56



Study on the Solid Waste Management for Secondary Cities in Sri Lanka Nuwara Eliya Municipal Council
Action Plan: Supporting Report Kokusai Kogyo Co., Ltd.

Organizational Information Sheet 1

Interview date : 2002/09/26

Name of the organization: Yovun Gaveshakayo (Youth exploration society of Sti lanka-
N’Eliya}

Name of the chairperson: Director, Royal botanical garden , Peradeniya. (HQ). District chief
advisor, Mr. Divaka Rathnadurai

Address and contact number: S.0.S. children village, Bambarakeke, Nuwaraeliva.

Year of establishment: 2™ of April, 2000

1. General information

No. of personnel 85 members (including 3 chairmen 1.Active/chief and 2.Commeon chairman

3 education and project and secretary, vice secretary, treasurer, and

vice treasurer and 10 committee members)

Fund resource: membership fee (25/= for each), Provincial ministry of tourism and Municipal

council Nuwara eliya
Following business institutes sponsor their programs

L and T cement, S.S color lab, and Kodak.

2. Main activities:
1. Doing research on environment pollution
2. Awareness program for reducing environmental damages
3. Lectures, seminar for school children

They mainly work with school children

Other activities:

e Hiking, camping, exhibition

3. Cooperation with other organizations

Municipal council, Gamini national school Nuwara Eliya
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Organizational Information Sheet 2

Interview date : 2002/10/25

Name of the organization: PALM Foundation (Participatory Action & learning
Methodology)

Name of the chairperson; Team leader, Mr, D.S K.(Saman) Vijebandara

Address and contact number: #133, Lady Mc Callum’s Drive, Nuwara Eliya, Sri Lanka.
Tel/Fax: 052-22839
E —Mail: palm@slt.lk

Year of establishment: 1985 and registered in 1989

1. General information
No. of personnel: 86
Fund resource NOVIB- Netherlands
HELVETAS- Swiss NGO
Individual donors- Stiching PALM

Working area
Agarapathana, Udapussellawa, and Mathurata of Nuwara Eliya district.

2. Main activities
I. The social mobilization program- formation of small groups and CBO, and savings and
credit scheme
2. The health, Gender and Educational programs- human rights, gender program, and pre
school development
3. Organic agriculture program- natural resource management including home garden
development

4. Infrastructure development programs-

3. Cooperation with other organizations
o  Member of district development committee
o  Member of national level environment net work
e Member of municipal environment committee

»  Member of Lanka organic agriculture movement- Helvetas
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Activities of Divisional Environmental Officers

Interview date: 2002/11/01

Name of the Municipality: Nuwara Eliya Divisional Secretary Office
Name of the officer: Mr. K.B.W. Nimal Ananda

Year of appointment: February 2000

Address and contact number:  Divisional Secretary Office, Nuwara Eliya.

Presently there is no Divisional Environmental Officer in Nuwara Eliya Municipal Council and the
school programs under Nuwara Eliya Municipal Area are looked after by a Divisional Environmental

Officer in Nuwara Eliya Divisional Secretary Office.

1. Organizational information (which department do you belong to in divisional secretary
office )
e To the deputy director General of Environmental Education and Awareness Division in the
Central Environment Authority.

e To the divisional secretary in the Nuwara Eliya Divisional Secretary Office.

2. Main activities
e  School education program, ("Environment Pioneer Brigade" program and "Eco Clubs"
program}
* Issuing the environment protection licensee.
¢  Organizing special programs and conducting lectures on specific days such as the tree
planting day, the world environment day, etc.

e Inspection of environmental related problems.

2.1 School Program
There are 9 secondary schools and about 5 primary schools in Nuwara Eliya Municipal Area
and only 7 schools are participating in the environment pioneer brigade program. The
remaining are Tamil medium schools so he was unable to initiate the program for these schools

due to language problem.

Name of the school EPB/ECO
1. Gamini Central College EPB
2. Pivatissa Maha Vidyalaya EPB/ECO
3. Painter Maha Vidyalaya EPB/ECO
4, Holy Trinity Sinhala Vidyalaya EPB/ECO
5. Holy Trinity Tamil Vidyalaya -
6. Good Shepherd Convent School EPB
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7. Vajiragnana Maha Vidyalaya EPB but inactive
8. Savier Maha Vidyalaya -
9. Maddumabandara Maha Vidyalaya EPB/ECO

District Environmental Commissioner is in Good Shepherd Convent School and Deputy

Environmental Commissioner is in Painter Maha Vidyalaya.

2.2 Environmental Committee
The DEO is looking after mainly school programs and there is no cooperation regarding the
environmental committee meetings in NEMC. NEMC, with an initiative of the Mayor,

established its own Environmental Committee and holds regular meetings.
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A, Household garbage collection service, garden waste and recycling/composting survey data

2.1&2.2 Garbage coll'n No 3.8 Garden waste No %

Have and use 106 B8.3 Yes 52 433

Have but don't use 9 7.5 No 68 56.7)

Don't have 5 4.2 Total 12¢] _ 100.0
Fotal 120 100.0

Q4-5 to 4-8Recycling

Qns Yes No FdrXi Paper Textile | Plastic { Griwd | Le/Ru Metal Glass Ce/St Tyres Tota!
4.5/4.6 Individual collector 102 18| 0 12 2 1 Q 0 6 57 0 601102 come to collect but only 60 give
4.7/4.8 Take to shop 33 87| 5 0 0 0 o 0 29 4] I+ 33
4.9 Comp ki &/or ga waste 20 100, 18, 19 20
Notes:

1. Household questionnaire listed paper and cardboard separately and "metal can” and “other metal* separately, whereas these tems were a single category in WACS.

Hence, as more responses were obtained for paper compared with cardboard, # was assumed total paper = paper {not paper + cardboard)

Hence, as more responses obtaned for metal can compared with other metal, it was assumed totat metal = metal can (not metal can + other)

3. Assume same people are both giving/seiling things to collectors and taking things to shops 50 that total doing some recyciing is max no from these 2 questions, not sum

4.1nQ4.9, 20 households stated they compost both kitchen & garden waste - this answer assumed more accurate than 3.9, where 15 households stated they compost their garden waste.

B. Other househoid survey data and calculation of dischargefbehaviour method %s for surveyed area

WACS Collection Vehicle Waste Composition over 8 days - wi %
Fa/Ki Paper | Textile | Plastic | Gr/Wd | Le/Ru | Metai | Glass | Cerst other | Total

Kandy 58.21 11.95 1.40] 7.94 12.31 .68 0.84 1.13 5.13 040 99.89
Matale 51.29 6.40 1.07 4.35 18.14 .11 0.42 .36 5.60 0.26] 100.00
NE 71.615 1142 122 568 574 D.14 0.7 0.82 2.56 0.30] 100.0D)

Average Household waste composition over 8 days - wt %
Fd/Ki Paper | Textle | Plastic | Griwd | Le/Ru Metal | Glass | Ce/St other Tatal

Kandy 59.90 6.93 1.11 5.08 11.70 .41 .96 1.07 2.65 0.18] 100.00{H'hold wt avg WACS values
Matale 66.50 6.98 1.34 3.59 15 68 0.40 0.37 133 338 346  400.00 Hhokd wt avg WACS values
NE 8184 6.95 1.25 4.16 521 0.07 072 214 1.31 0.33] 103.99|See note 1
Household survey {Q3.1 garb disp 59 athers | Adopted 78.71 6.69 1.20 400 501 0.06 .69 2.05 1.26 0.32] 100.00
(120 reapondents} [main Other behaviour Weighted no of responses to different methods of waste dispesal for different waste types Wiavg [Revd
LA colln 104 10 111 85.2 85.2 85.2 B5.2[ i1 B85.2 85.2 85.2 852 852 777.84 7.2 76.71 -
Self-disp (OSD) 7| 17 6| 9 9 9 9l 26 9 9 9 9 9 107 97, 7R
‘Compost 5 11 OfFi¢.Q4-9 18 0 0 D 19 0 0 0 a o a7 13.9 8.3}
Recycle 0 0 ofad-ss T el T iy I S R P A I | 16 U
Open dump 4 6 18 4.4 44 44 A4 44 44 44 4.4 4.4 336 38 as]. .8,
Tatal 120 44 135] 1166] 1108] 1008] 9oslic T Bl oBE] 1048 1558 88.6) 96.6] 1039.4] 100]  102.0} : 400
Weight 0.8 4.2 Q39
Notes:
1.Nuwara Eliya household weighted average composition data calculated for each waste type (except paper) as NuwaraEliya VWC x 0.5 x (Kandy HHWC/Kandy VWC + Matale HHWC/Matale VWC) assuming:
a. variations in VWC between towns reflects variations in local conditions; and b. the ratio of town HHW G town WG (s approximatety constant

where VWC = vehicle waste composition and HHWC = household waste cornposition. The caltulated %s are then be adjusted or a pro rata basis to give a total of 100%.
For paper, average of Matale and Kandy data used, as VWC considered to be high for paper, probably due to high proportions of paper cantributed by tive commercial and institutional sectors.
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2. (159 generally supporis Q3.1 except for suggesting open durnping is more common. Q3.1 used in prelim analysis, applying weights to main/other angwers as shown {results then adjusted in 4-6).

3. For compost and recycle options, use answers from other questions as indicated, rather than 3.1,

a. For those recyciing different materials, assurned 90 % of materials generated are recycled - gives revised total shown in last column

b. For those composting food/kitchen and garden waste, calculated 60 % of materials generated are composted (from Q4-9 survey results) - gives revised total in finat column

4. LA tolfn % considered 100 low based on observation, disp site tonnages & Q5.9 Q5.9 LA colln % = 82.2 % - LA % revised to be avg of value in 3rd to last column & this value
5. Self-disposal % considered too high based on observation, disp site tonnages & Q5.9. Q5.9 05D % = 4.4 % - OSD % revised to be avg of value in 3rd to last column & this value
6. lilegal-disposal % considerad too low based on observation, disp site tonnages & Q5.9. Q5810 % = 133 % - 1D % revised to be avg of value in 3rd 1o \ast column & this value

C. Extension of survey resulis to entire NEMA arpa

Household waste stream results in final column of above table have been adopted as representative of surveyed areas. This survey was undertaken in areas where 95.8% of households receive

a garbage collection service (see Q2.1 & 2.2). Discussions with NEMC Supervisors indicated that the NEMA service coverage is approx. 85 % in Nuwara Eliya (range = 80 - 80 %}
Hence, the survey results were adjusted to account for the different overall service coverage as set out bejow:

Formulae Survey area Overall
Area (fraction) Serviced |Unserviced |Total Serviced |Unserviced Total Serv. Unserv. |Total

A B 1 0.95| 0.04 1 085 015 100
LA collection X1 oj21 78.5 0.0 75.2 785 00} 86T
Self-disposal X2 vz 22 6.0 28.0 7.0 60| 280|093
Compost x3 ¥3 z3 71 328 8.1 74| sze8p TU109
Recycle X4 ¥4 Z4 12 56 1.4 1.2 56] 19
Open dump X5 Y5 z5 72 335 a.al 7.21 3350 412
Total 100 100 100 100.0 1000] 1000 1000 1000 1000
Notes:
1. In general:
a. X1=Z1/A

b. X2*A + Y2'B = Z2; X3"A + Y3'B = Z3. atc.

€. Assume for areas not provided with collection service, waste is disposed of by ather methods in proportion 10 %s in serviced areas.

Le. X2[(X2+4X3+X4+X5) = Y2(Y2+Y3I+Y4+Y5} which simplifying becomes X2/(100-X1) = Y2100 as Y2+Y3+Y4+Y5 = 100:efc. for X3, X4, X5

d¢. Combining these equations gives Y2*{A*(100-X1)/100+B) = Z2; etc.

Solving these equations gives the relative %s for différent disposal methods in serviced and unserviced areas within the survey area.

2. These %s are then assumed applicable 1o all NEMA:

a. Overall %s calculated as ((% serviced area) x (disposal method % in that area) + (% unserviced area) x (disposal method % in that area))/100%
b. Results in last column used in waste stream.
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D. Waste Generation Rate (WGR) data

Town/city Pop'n WGR Ga waste
tkgicap ) [Comp {%)
Kandy 110,048 0545 11.7¢
Matale 36,331 0451 18.14
Nuwara Eliya 27,833 501

These are estimated WGRs based on measured waste discharge rates in Kandy and Matale.

Adopted Muwara Eliya WGR =

0.498 kg/cap.d, = average of Kandy and Matale data, as although Nuwara Eliya is a similar sized town to Matale, the waste genecation

per capita is considered likely 1o be higher due to the high level of agricultural activity within the town.

Composition data for graphing

Vehicle compn %

Food/kitchen 7161
(rass/wood 574
Metal 0.71
Glass 092
Hard Plastic 0.26
Paper 1112
Sof Plastic 542
Textile 122
Leather/rubber 0.14
Ceramig/stone 256
Other 0.30
Totat 100 00

Food!{mchen B Grassiwood

mMetal " MGlass "~ MHard Plastic  (IPaper .
__ @iLeatherrubber M Ceramitistone CIOthor

DSoft Plastic  [ITextiie




Collection worker recycling (data from collection worker survey)

fitem Tota) ]

[No of workers collecting items for recycling QW

Total no of workers interviewed 30
{Average income(Rs/mth) 171

% of those interviewed collecting recyclables 30

Total no of SWM workers 80

% interviewedfotal workers 3§'

|Estimated total no of workers collecting recyclables 24}

Notes:

1. Total SWM workers = 90 labourers + 5 drivers - (3 septic tank/toilet + 6 cemetry + 5 disposal site + 1 slaughterhouse) labourers = 80

2. Ali nine workers indicated they take their recyclables to Nadar Kade (4) or Saraswathie Stores (4) or Ari Stores (1)

Collection worker - recycling quantities

tem [Ne Oty Units Price Units Est total
collecting ko/d
Bottles 9 221}kg/mth 05-50|Rsea 29.5|3 don’t knows
Iron ZF 3|kg/mth 2-3IRs/kg 0.511 don't know
Metal can 2 78|kg/mth 1.5-2.0|Rs/kg 6.9
Aluminium 4 4.751kg/mth 35-50|Rs/kg 0.4
Brass 1 kg/mth €60|Rs/kg 0.2]1 don't know; assume 50% of Al
Other metal 2 14{kg/mth 1.5-4.0|Rs/kg 1.2
Total quantity 9 320. 85[kg/mth 38.8
Est. tot. gty collected Bsstgfmth
by all labourers
Notes:
1. Average weight of bottles (mainly beer and arrack) = 0.66 kg ea (average weight, based on measurements of 5 arrack and & beer bottles)
2. No of bottles collected per month = 335 bottles/mth, converted to kg/mth using above average weight
3. Corrected quantity accounts for any "don’t knows"
4. Overali quantity recycled = LR TA6: kgld, which is relatively small. However, household survey indicates lot of recyclables

coliected at discharge + MM survey indicates very few middlemen receive recyclables from collection workers, Assume correct.



Sv

Final disposal site - recycling

1. The 5 NEMC labourers working at the final disposal site collect recyclable materials. Estimated quantities of recyclable materials collected
by them were obtained by directly asking the labourers and also the landfiil supervisor, with the results being summarised below:

item Labourers Supervisor Adopted Notes
Qty Units Qty Units Q Units
rBottles 10}bottles/d 50| bottles/d 30|bottles/d
Broken glass a 50ikgid 25]kg/d
Tins 40)kgid 100]kg/d 70|kgrd
Coconuts 27.5)25-30 shells/d 27 5]shells/d
Animal feed No
Iron No Collected by collection labourers
Aluminium No Collected by collection Iabourers
Totai 50 185(kg/d 117 [kgld
Note: Total quantities in kg/d based on 0.65 kg/bottle & 0.0875 kg/coconut shell

1. Some cther individuals also collect recyclables from the Inco (Interfashion) trailer which comes aboul 2 timesiwk.

a. Textiles are collected by 7 women amounting to 1-2 polysacks/person twice per week, which they use to make bed sheets, pillow covers, etc.
Amaunt of textiles recycled calculated based on 1 polysack is ~200L and using textile density of 65kg/m3

Qty = 3¢ kg/d

b. Paper is collected by 2 men, amounting to about 1-2m piles/person twice per week which they transport by bicycies.

Total paper recycled estimated based on 90kg/m3 density, 1.5m high pile by 150mm wide by 300mm long = 3.5 kgid

c. Inco said that normally 1 Triwk goes to the disposal site, but now more loads are going due to their incinerator being out of service.

It is assumed that this recycling is @ normal practice.

2. Combining these quantities gives total recycling at finat disposat site = U6y kgl
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1. WASTE STREAM HOUSEHOLD, COMMERCIAL, INDUSTRIAL AND INSTITUTIONAL DATA

15.01 km2 {used by UDA and in NEES study)

16400

25,049 census population

a. Residential [Fermanent [Fioating —Jhotss Other data:
Hholds |People ___ |Hholds |Pedpie Area =

July 2001 census 25049 1|No of voters =

NMC PHJ data 7258 27833 7i87)2.3

UDA

Adopted 0 27833|nia 7167

Notes:

1. Provisional July 2001 census results; census breakdown into different areas also given based on GSD census data

2. Data from NMC PH - includes 2,784 estate population, which if sublracted from popn figure gives

3. Permanent + fioating popuiation = 35000 ; floating popn = 7167

Data from Ceylon Transport Board surveys, undertaken every 6 mths (according to reporter); this figure i$ also widely quoted in many studies
Note that this floating popn can be regarded as a 7d average, made up of Mon-Fri workers + weekend visitors.

4. H'hokds = housing units + collective fiving quarters

5. NE population growth rate based on the following data:

a. Census data for Nuwara Eliya  gives an average cormipound growth rate of 1.55 % over the period 1901-2001 (refer table}.
Inspection of preceding census data shows that the compound growth rate has been maintained within the 1.39-1.70% range since 1963, while the
long term compound growth rate relative 1o 1946 is 1.7%.

b. UDA (2002) base their population projections for NE on minimum and maximum growth rates of 0.7 and 1.1% respectively.

c. 2001 census data shows NE district population increased from 603577 in 1981 10 700083 in 2001 representing

a compound growth rate of 0.74 % - expec) NE urban area growth 1o be higher than this,

<. Adopted population growth rate = 1.32 %, intermediate between the 1981-2001

measured value and the UDA maximum papulation projection of 1.1%

d. Hence, Nuwara Eliya population 2002= ! i pe201

General Notes on Shading

1. Yellow indicates wastle generators surveyedfinterviewed during this study.
2. Blue relates 10 specific notes described under relevant items.

3. Purple shows data used in waste stream cailculations

4. Brown indicates caiis affected by changes in collection tonnages

Abbraviations

[RE Popn data Crnpd g rate (%}
Year Pop'n bet relative
census |to 1946
1881 1797
1891  2726] 4.29
1901 5228 672
1911  7408] 355
1921 7525] 0.18
1931 7823] 039
1946 10828] 219
1953 14405 4.16] 4.6
1963 15482| 072 213
1971 17288f 1.39] 189
1081 20471 170 184
2001) 27833l 1ss| 173

1. Waste type codes: F = food/kitchen, G = garden, Gl = glass, Hz = hazardous, In = inert, M = metal, M/F = meatffish, O = other, P = papericardboard, Pl = plastic, R = rubber/leather, Sw = sawdust, T = textile

2. Disposal method codes: A-D= LA collection; E-F = on-site disposal, G = recycling, H = composting, | = illegal dumping, J = other
3. Wasle stream codes: OSD = on-site disposal, comp = composting, LA colin = NMC collection, Recy = retycling, 1D = illegal dumping. DH = direct haulage
4. Other: WDR = waste discharge rate; WGR = waste generation rate; SW = solid waste

Recycled materal weights:

1. Average ammaci/beer bottle = 0.66 kg Measured
2. Other bottie = 0.2 kg Measured
3. Large plastic container = Q.75 kg Measured
4. Smali plastic cans/containers = 100-125 kg Measured

5. Polysacksigunny bag = 0.1 kg Measured



2. COMMERCIAL & INDUSTRIAL SECTOR - DETAILED INFORMATION

a. General
Cat.  |Name Address Relevant Data oW gen Main 3 |Disposal GsD Comp |LA Recy [5] Total [Notes
Smali No stafi {Type (kg/d} wasles {Main other colln
tew Fairline Textie 12 Kandy Rd,NE 3 Textie 1P=F=P| B [x] 0.9 00 B 0.1 0.0 4.0
eens Tailor Shop 534, Daily Fair NE 4|Tailoring 25/T>Pl=F 8 0.9 0.0 2.5 0.0 0.0 25
entral Hardware 39A Lawson StNE 2|Hardware 3{P=pi=M B oQ Q.0 3a Qg 0.a 3.0
Sagara Agry Care 9,Kandy Rd,NE 2|Fertilizer 0.5|F=P=>PI C 0.0 0.0 0.5 0Q oD 05
Kandy Shoe Palace 16 Kandy Rd,NE 2[Retail 1.5|P>PI c 0.0 0.0 1.5 0.0 0.0 1.5
1Shalika Communication 5,Central Market NE 3| Communication 1{P>F=Pl B 00 o.0 1.0 0.0 0.0 1.0
JEdmonds Grocery 56,New Bazar NE 3|Retail 2|P>F>PI B 6.0 0.0 20 0.0 0.0 20
4Green City Communication 50, Bazar S{,NE A}Communication 0.5|Pa>n>=T B 0.0 0.0 0.5 0.0 0.0 0.5
ommercial Bank 36.Park Rd NE 11]|Finance SiP>F=Pt B F 13 0.0 38 0.0 0.0 5.0
{Ravina salon 29/25, Lawson St, NE 6| Salon 05\10=P>Hz B e )] Qa 08 [e]e] Qo Q510 = hair
ark Motors 28, water field drive, NE 6|Garage 5|M>R>GI c G 0.0 0.0 4.0 1.0 0.0 5.0
lobe Automohile 71,Queen 5t, NE 5|Garage 10|M=P>P| G o] 0.0 0.0 2.0 8.0 0.0 10.0;
Small WGR = 2.71|kglentd
90.Kandy Rd NE 20| Supermarket 15|F>Pa>Ca |B G 0.0 0.0 14.3 0.7 0.0 15.0
Main $t,Regional Office, NE 31|Supermarkel 85|F/K=Pa>Ca |C G 0.0 0.0 at7.4 376 0.0 85.0
NE 105|Post office 25|P>PI>F F EG 248 00 0.0 0.2 0.0 250
S0/1 Lawson SUNE TiRetail 20{Pa>Ca»Pl 1A 0.0 Q.0 200 Q.0 o0 200
.N.S Moter Engineering 25,Queen Elisabeth St NE 30|Garage 30|Te>Pa>Me (B 00 00 30.04 0.0 0.0, 30.0
emarko Restaurant No 70,Main St, NE 30|Local Hotel 60|F/K>PI>Ca (B G Do 0.0 57.5] 25 00 60.0
e Silva Food centre A/27 Aluth Kada Veediya, NE 30|Loca! Hotef S0|F/K=Pa=P| |C G 0.0 00 48.0 2.0 00 500
otel Milano 24, Bazaar St 10| Local Hotel S50|F/K>Pa>Pl [C 0.0 0.0 50.0 0.0 0.0 50.0
amina Hotet 3,Model Shop NE 7|Local Hotel L0|F/K=Pa>Pi |C 0.0 0.0 50.0] 00 0.0 50.0
S Green Vilas Hotel 50,Bazaar St,NE 12]Local Hotet 25|F/K>Pa C 0.0 0.0 25.0 0.0 0.0 25.0
‘ Total 261 1.0 364 .4 52.0 0.0 4425
otes: ~ |Large  [WGR = 41.0]kg/ent.d |Disp % .58 [ 'az,;-s]:':. A58 0] 100,

1. Additional waste stream generation data:

a. Safari hotel generates 4bins @ 40L, B0%fuil =

b. Food Lanka generates 4bins @ 40L. 80%full =

¢. Devon generates Shinsg@40L, 80% full =

d. Sulaiman generates dbins @40L, 80%full =

Combining this data with the JICA LWGS survey data gives large WGR =

“40Ky. kg/m3, as mainly F/K waste
400 kg/m3, as mainty F/K waste
400 kg/m3, as mainly F/K waste
300 kg/m3, as mainly F/K waste

38.4 kg/d using waste density of
38.4 kg/d using waste density of
480 kg/d using waste density of
38.4 kg/d using waste density of
409 kglent.d

&. Cargils ground stalis generates 2 HC/d = 240 kg/d using - 420 kg/HC
f. Kavithas builkling generates 4 HC/d = 480 ka/d using :
g. Samurdhi stafls generates 25 HCid = 300 kg/d using

2. Waste stream breakdowr (survey data).

a. W1 recycles 3kg/mth ¢'board =

b. SW14 recycles 10kg of metal, 1kg of battery, 251 of oil imth = 1.02 kg/d {used oil spec grav =0.8)

€. BW12 - assume LA collection = 75 %; residuai = DSD

d. LW47 recycles 10 small pl cans (assumed wt = 125 g) & 300kg of metai=10.04kg/d, but daily waste generation is 10kg -> assume that

e. LW13 recycles 20kg/mth c’board = . 0.67 kygfd

f. LW2 reuses 1200 polysacks/gunny bags + recycles 2,250kg/mth c’'board & Skg/mth paper = 75.2 kg/d {paica recycling only) - too high relative to waste gen & stated disp methods - assume

9. LW32 recycles Skg/mth paper = 0.17 kg/d; other waste goes 1o 05D

h. LW44 recycles 60 large cans & 300bags (assume can wi is 7509 & bag wt is 100g) =

i LWA45 recycles 60 botties (0.66kg ea.), 50 polysacks (0.1kg &a), 20 large cans = 1.99 kg/d

3. 'Wasle gen based on estimated actual no of comm enterprises in NEMA= 570 enterprises from NEMC Revenue section less
3 farms which are considered separately (central mki stalls assumed to be excluded from comm enterprises), giving a total of

01 kgid

80 % of geperated waste is recycled; residual = LA colln
50 % of this
2.5 kg/d

58 notels/guestnouses, 5 industries and

504 commercial enterprises

From NEMC Revenue section, small waste generators = 85 % of total = 428 enterprises with WGR= 2.71 kglentd = 1.18 Tid
From, NEMC Revenue section, large waste generators = 15 % of total = 76 enterprises with WGR= 40.9 kg/ent.d = 3.10 T/d
504 Total 4.26 T/id or 7.47 kglent.d
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4. JICA disp site trip count survey data (Sep 12-18th) gives actual Z2 tonnage (no of trips x fill factor x density) = SR8 46 T, equivto 3.37 TU/d based on 2.1 5% Thoad (Z2 tractor & trailers)

According to NEMC supervisors, Z2 is 80 % commercial -> zone 2 comm eolfn = 4.13 Tid. Surveyed trips = 61.3 % of NEMC Sup'r estimates for Z2 trips (5.5 TL/d)
Similar T/d data can not be separated out from JICA survey data for Z1. However, NEMC sup'rs said Z1 trips are ~1 TL/d, which has been adjusted 1o actua! trips, assuming sarne performance as per 22, giving
0.97 T/d, based onh 1.58 Thoad (avg filled Tr load) x 61% of 1 Trid. NEMC Sup'rs said Z1is 90 % comm -> comm waste colln= 0.87 Td
Hence, fotal comm waste colin = 5.00 T/d (Z1+Z2 colin records), which after subtracting mkt waste = 4.22 T/id. From JICA survey data, LA colin = 82.3 % of gen; hence
Comm waste gen = 512 T
5. The two estimates calculated in notes 3 and 4 are very similar - average value adopted = 469 Tid
8. Summary: No of comm enterprises = Fn RN U S04 with waste generation = 4.69 T/d, equiv fo v g Al kglenterpriseid
b. Markets
[T [Name No of stalls Stails WD IWOR  |Man [OSD LA 1D Notes
| MeatFish Veg/Frutt [Goods Other | Retail Wisale Total (kg/d)  |kg/stalld [wastes colin
Fish/meat and vegetable
A Central market 11 9 15 19 54 780 14.44|F>~M/F> O 780 5 stalls closed/used
Pola Stalls, kg/pota.djEq no Eq WG P as stores
1Sunday 1000/ 9420) 143 1346. 9.42
1988 2125.7)
Notes: |n this case, F/K = vegetable/fruit waste/leaves, coconut shells, etc. Waste stm %s 1
1. From NEMC Sup'r survey, central mkt produces 5-6 HC on weekdays & 8-10 HC on weekends = 6.5 avg HC/d @ 120 kg/HC .8 kg/stall.d
2. From NEMC Sup'rs survey, Pota has ~1000 stalls and generates 3-5 (say 4)TL+1lomy load = 9.42 T/d, based on S BB T & .34 Thorry

3. Pola is only held once per week - hance waste generation and no of stalls has been converied o an equiv daily average by dividing by 7daysiwk.
4. NEMC Sup'r survey mdicated recycling from the market is not significant.
5. JICA field observations suggest some of the pola waste is bumnt on-site - however, NEMC labourers said they cant bumn because of the moisture content -assume all collected by NEMC

¢. Tourist Hotels

No Hotel Address [rooms  |Avg no of Avg WG ‘Waste  [Disposal methods Waste Stream Data
staff Guests }{kg/d) |Main  Tother JOSD |Comp [LAcolin [Recy [ID DH Total
Grand Hotel Rd 310 200 100 600 C GF 39.0 4.0 156.2] 404.8 a.0 c.of 500.04
29,Grand Hotel Rd 7 68 35 250 CF DG 54.1 0.0 812 1148 0.0 0.0[ 2500
2 Kandy Rd 108 40 20 100 [ G 00 0.0 951 4.9 0.0 00| 100.0f
10 St Andrews Drive 104 93 5% 60 [n] F.GH 118 0.2 354 12.7] 0.0 0.0 60.0
89 Upper Lake Rd 130 a7 an 200 G B 0.0 0.0 118.0 820 0.0 0.01 200.0
Baduila Rd 43} 20 20 100 F G.H 736 Q2 0.0 26.3 0.0 0.0| 1000
5 Grand Hotel Rd 2(1 24 50 65 C G.E 166 0.0 308 176 0.0 0.0 B5.0
JHolel Tree of Life 2 Wedderbum Rd, off Park Rd 12 4 3 6 D H 00 2.0 4.0 0.0 0.0 0.0 6.0
Total 536 323 1381 195.1 2.4 520.6] 6629 0.0, 0.0] 13810
Notes: j Total guests + staff = 3 - 859{ Guests+stafl/d waste stream %s |14 O : R Y o X TR X
T&M = time and motion Average WGR = i B kgl(guests +staffy.d -
1. LW11 recycles 500kg/d F/K waste for animai feed + 150kg/mth piast. + 30kg/mih pa = 506 kg/d, while In TAM study, ~2m3 of waste discharged = 300 kg/d (assuming 2d waste), including a lot of F/K waste
Assume, actual recycling = 80 % of stated figure, while LA colfn = B0 % of other waste, rest = OSD -this is more consistent with both sets of data

2. According to piggery survey, 500ka/d is fed to pigs at the Grand Hotel (adjusted 1o 400kg/d above) and the Nazareth Farm collects on average S0kg/hotel of organic material after source separation from Hill Club,
Galway Forest Lodge, Ceybank and Glendower with larger quantities being collected from the Hill Club and less from Glendower. According to hotel surveys, F/K waste given for animal feed is Hili Club (200kg/d),
Galway (100kg/d (changed from 100kg/mth)), Geybank (50kg/d) and Glendower {30kg/d) = 380kg/mth. Adopted total from these 4 farms = 210kg/d, which is consistent with Nazareth farm total, this being considered
more realistic and confirmed by tel. Individual hotel recycling is taken to be: Hill Chub - 100kg/d (50% of survey); Galway = 70kg/d (70%); Ceybank = 25kg/d (50%); Glendower = 15kg/d (50%})}).

3. LW14 stated they produce 500kg/d of waste, which seems too high relative to other hotels & T&M study observations - hence 50% of this value (250kg/d) adopted here. They recycle 500bott, 150 large cans {assumed 750g ea.) & 6,000kg/mth F/K

(adjusted to 3000kg/mth as per note 2) = 114.8 kg/mth; assume LA colin = 60 % of other waste (hased on T&M data}, residual = OSD.

4. LW16 recycies 200 bot & 20 large cans/mth = 4.9 kg/d

5. W9 recycles 50kg/mth metalpaper/plastic & 500 bot/mth = 12.7 kg/d & composts Skg/mth= 0.17 kg/d;main disp method = D,assume 75 % other waste = LA colin; rest = OSD
6. LW21 recycles 70kg/d F/K waste, 2.9 small cans, 16.7liquor and 3.3 other bottles per day (other bottle=200g, small can=100g) = 82.0 kg/d

7. LW10 recycles 15kg of paper, 7560kg £/K & 30 cans(large) = 26.3 kg/d + composts 0.18 kg/d of garden waste; other waste = OSD

B. LW12 recycles 8kg paper,100bot, 35small cans, 450kg of F/K waste per mth = 17.6 kg/d; assume LA colin = 65 % of other waste, residual = OSD

9. LW13 composts B0kg of F/K waste = 2.0 kg/d

10. Total no of fourist hotels = 8

11. Galway Forest Lodge used to be called Nuwara Eliya Lake inn
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d. Guesthouses

Guesthouse Address Rooms |Avg no of Avg WG WGR Waste [Disposal methods Waste Stream Data
staff Guests J{kgid) [kgiG+5.d) |Types Main Other OSD |Comp |LA colin |Re 18] Total
FIN-Eliya Golf Club NE 14 85 10] 75 0.79|G=F>PI {E F.G 741 0.0 0.0 0.9 [19) 75.0
Avicans 120/2,Badulia Rd, NE 13 4 10 8 0.57|F~P>G |B 0.0 040 8.0 0.0 00 8.0
Grosvenor Hotel & Haddon Hill Rd 25 9 4 5 0.38|F>G>P| [B G 0.0 0.0 4.6 04 0.0 5.0
APrinces Guest House 12 Wedderburn Rd 14 3 2 6 1.20|F~G=Pl |C E 1.2 0.0 4.4 0.0 0.0 60
Victoria nn 1544, Park Rd,NE 18 4 7 20 1.82|F>P>G=P|B F.G 39 0.0 15.4 0.7 0.0 20.0
Sunhill Hotel 18, Unigue View Rd,NE 35 16 15 0 0.97|F>M>P |B 0.0 0.0 300 0.0 0.0 30.0
Rising Lion 3,5 Piyatissapura, St. Andrew's Dr 26 2 20 2| oos|{F>P>Pl IE 20 Q0.0 0.0 0g Q.0 2.0
Clifton Inn 154 Badulla Rd 25 5 4 14 1.56[F=G=P |C F.HG 27 6.7 40 0.7 0.0 14.0
JWattles Inn 17,8ri Jayatilaka St,NE 28 4 4 7 0.88|F>G>P=P{B F.G 1.6 0.0 4.5 0.6 0.0 7.0)
10]{Helienic Holiday Home 10 E 4 5 0.56 A-D 0.0 0.0 5.0 0.0 0.0 5.0
11| The Reck 4941 Unigue View Rd 10 7 5 6.25 0.52 AD 0.0 0.0 B3 00 oy 5.3)6-6.5kg/d
12|Kamal's New Country House 60 Unique View Rd 11 ] 10 5 0.31 A-D 0.0 0.0 540 0.0 0.0 5.0]LA colin assumed
13| Travel Lodge Badulla Rd 9 2 2 5 1.25 B 0.0 0o 5.0 g.0 0.0 5.0
14]Alpine Hotel 4 Haddon Hill Rd 25 24 15 40 1.03 A-D 0.0 0.0 40.0 0.0 0.0 40.0
15{Haddon Hill Hotel 8 Haddon Hill Rd 11 4 2 275 0.46) A-D 0.0 0.0 28 0.0 0.G 2.8§2 5-3.0kg/d
16|Singie Tree Hotel 1/8 Haddon Hill Ra 7 2 3 3.25 0.65 A-D 0.0 0.0 3.3 0.0 0 3.3]3-3.5kg/d
17|Haddon Hill Lodge 29 Haddon Hilt Rd 8 3 2 2.75 0.55 AD 0.0 0.0 2.8 0.0 0.0 2.B8]2.5-3.0kg/d
18[Haddon Hill Rest Haddon Hill Rd 5 3 15 5 028 A-D 00 0.0 50 0.0 o0 50
19]Haddoen Hilil Inn Haddon Hill Rd 10 3 8 4 0.36 A-D 0.0 0.0 4.0 0.0 0.0 4.0
20|Maggies Hotel Hadden Hill Rd 5 3 2 5 1.25 A-D 0.0 0.0 50 0.0 0.0 50
21|Oatlands 124 St Andrews Dr 4 4 1 1 0.20 c 0.0 0.0 1.0 0.0 0.0 10
22{Collingwood Inn 112 Badulla Rd 9 3 2 5 1.00 o0 00 50 0.0 o8 5.0
23[{Chalet du Lake Badulla Rd 10 7 2 125 1.39 o} og 0.0 125 0.0 0.0 12.5§5-20kg/d
24|Clifton Hote) 11 5 2 5 c.71 c 00 oo 50 0.0, 0.0 5.0
25{Unique View Coftage {Yenisey) 10 8 2 2 0.20 B 0.0 0.0 20 g0 0.0 20
26 Grosvenor 10 8 4 4 033 c 0.0 09 40 00 0.0 4.04
27|Ascot Guest House 120 Badulla Rd 1 3 8 3 0.27 G 0.0/ 0.0 [1X4] 30 0.0 3.0[Nazareth Farm
28|New Keena Hotel 122 Badulla Rd 9 3 6 10 111 G 0.0 0.0 00 10.0) 0.0 10.0|Nazareth Farm
291Cooperative Guesthouse 14 g 7 5 0.42 A-D 0.0 0.0 5.0 0o 0.0 5.0
30| Seranditae TINA 2 5 #VALUE! AD 0.0 0.0 5.0 0.0 oo 5.0JLA colin assumed
31|Green Garden 8 2 2 12 3.00 B 0.0 0.0 12.0 0.0 0.g 120
32|Blue Haven inn § Z 1 1 0.33 B 00 0.0 1.0 0.0 0.0 10
33iDushan Rest House 9 3 2 425/ Q.85 A-D 0.g 00 43 a0 ao 4 314-4 Skgfd
34|Sampath Rest 5 3 2 2 0.40 A-D 0.0 0.0 2.0 0.0 og 20
35|Tharaka Guesthouse 5 1 15 3 0.19 A-D 0.0 0.0 30 0.0 0.0 30
36(Rosebank 5 V3 2z 2 0.50 A-D 0.0 0.0 240 0.0 0.0 2.0
37 Touris! Board Hofiday inn 18 20 B0 45 D.56 H 0.0 45.0 00 0.0 00 45 0]40-50kg/d
38|Glenfells Guesthouse 8 4 20 10 0.42 A-D 0.0 00 10.0 0.0 0.0 10.01
39| Seeyasoon Hotel ) 4 3 7 1.00 A-D 0.0 0.0 70 0.0 0.0 7.0
40|Sunny Dew Rest [ 1 10 4 0.36 A-D 0.0 0.0 40 6.0 0.0 4.0
41]|Boathouse 10 7 6 10 0.77 A-D 0.0 0.0 10.0 0.0 0.0 10.0
42{Summs 7 1 4 2 0.4% A-D 0.0 0] 20 0.0 0.0 20
43|Wedderburn Rest T 4 3 10 1.43 A-D 00 0.0 16.0 0.0 0.0 10.0
44Vilann Inn 16 5 2 15 a1 a-0 1] 0g 15 00 o 1.501-2kgid
45|Green House 6 2 1 25 0.83 C 0.0 0.0 2.5 0.0, 0.0 25
46)|Deepaloka L] 3 1 2 0.50 o} 0.0 0.0 2.0 0o 0.0 20
47]Link View 4 2 1 2 .67 H 0.0 20 0.0 0.0 0.0 2.0
48{Litlle Flower 10 3 7 2 .20 B 0D 0.0 20 0.0 0.0 20
49{Camation Rest 6 2 1 1 0.33 C [eX0] 0.0 1.0 0.0, 0.0 19
50]{Milane Inn 4 2 2 2 0.50 A-D 09 0.0 2.0 0.0 0.0 2.0
Total 559 312 325 428 78] #VALUE! 85.4) 53.7 2733 16.3 0.0 428_8l
Notes: wasle stream %s | A09[ . 125 B3B38 _ D0 100,




1. Total no of guesthouses =

a. LW40 recycles 20 kg paper + 12 bot /mth =

b. LW37 recycies 12 kg/mth paper =

c. LW39:main method =C - assume LA colin:
d. LW20 recycles 2kg paper & 30bot /mth =
€. LW38 recycles 3kg paper+25 bot fmth=

f. LW19 recycles kg paper & 20 bot /mth=

50 with

0.93 kgid
0.4 kgid

80.00 %, residual = OSD

Overall waste stream %5 based on JICA survey data and additional information obtained from NEMC.

837 Guests+staff/d with avg WGR =

0.73 kg/d; as main disposal method is B, assume
0.65 kg/d & composts

0.873 kg/(guests+staff d)
Note: Stanas Eve Holiday Resort could not be located; Mr Perera's is temporarily closed; Felicity is closed; Mount View Tour Inn is closed for renovation; Nuwara Eliya Lake inn is now Galway Forest Lodge
2. Complete surveys undertaken for nine guesthouses at fop of list, giving the following waste stream information:

B.7 kg/d of ga waste; as main disp method is €, assume LA colln =
75 % of other waste, residual = OSD

0.64 kg/d; as main disposal method is B, assume LA colin =

80 % of other waste is collected by LA, residuat = OSD

60.0 % of other waste; residual = OSD

01-v

&. industries
Surveyed Industries , Address Type No of SW Gen Mam 3 Waste disposal Wasle stream breakdown
Staft (kgid) wastes Main Other  JOSD Comp |LA colin jRecy 0 DH Total
Birdwear Interfashion 15, Hawaeliya,NE Garment 1275| 350|T>P>PI F G.d 138.7, 0.0y 0.9 82.0 0.0 149.3; 350.0
Winter World Garment Pwi. Ltd. Badulia Rd Magastota Garment 300 1801T>P D F.G 458.7 0.0 700 333 0.0 00| 1500
5.5, Intemational Pvi. Ltd. Hawaeliya, NE Eye lashes production 392 320|F>P-G c G a0 0ol 3053 15.0 0.0 00| 3203
Eyetashes factory Kalukale Eye lashes production 45 140 A 00 0.00 1403 0.0 0.0 0.0] 1403
Ceylon Brewery Lid. HawaEliya Brewery closed
{Robin Polypack Pwi. Lid. 16/3,Becus farm, Magastota.NE polythene hags prodn 35 200|PI>F>G G E 150.0 0.0 0.0 50.0 0.0 0.0] 2000
Padro Estate 0w {Hawa Eliya Tea factory 1638 280 5|F>P>PI F I.H 176.9 83| 0.0 00] 953 00| 2805
3685 1441 Total 5123 8.3 5155 160.3 95.3] 149.3] 1441.0
WGR 0.391)kgiworker.d 1161 Disp method {%) 356 0.6 358 111 6.6 10.4] 100.0]
Adopted WGR (excl LW3) - {.567{kg/worker.d Revised total 335.4 0.0 5155! 160.3 0.0} 149.3] 1160.5fexcl LWI
Notes: [Adopted % 28.9 oo - '44.4L §3.8F 0.0f - 129} - 1000
1. LW7 has own incinerator. Normally, they incinerate some of their waste + take 1TL/wKk to landfill site. Incinerator is cumently out of service - hence, all their waste is going to landfill. Normal condifion is
used in waste stream cales, 1 Triwk = 149.3 kg/d based on avg filled wt of their 2 trs calc'd from JICA disposal site survey data (1.14T 0.95T) = 1.05 T/load

They also recycle 1,000kg/mth pa/ca, 210kg/mth plastic, 50kg/mth metals and 600kg/mth textiles =
2. LW4 recycles 1000kg/mith textiles = 33.3 kg/d; as main disposal method = D, assume LA colin = B0 % of other waste; residual = OSD

3. LW6 said they generate 0.5TL/d = 281 kg/d, assuming normal 4WT trailer (as per INCO-2 trailer) = 2.2 m3vol x 85 o full x
due to P/G wastes being 2nd/3rd most common types). NEMC supr's said they produce 3HC/d @ 120 kgHC = 360 kg/d . Use average of these two values =

4. LWE recycles 450kg/mth of plastics = 15 kg/d

5. Kalukeie Eyelashes factory (tel interview) said they generate 0.25TL/d =
6. LWS5 recycles 1500kg of polythene/mth =

7. LW3 generates 0.5TL/d =

It compaosts 250kg/mth of tea wastes for own use =

8. Pedro Tea Estate exciuded from waste stream as on the city boundary.

62 kg/d; assume residual = OSD

300 kg/m3 (lower density
320 kg/d

140.3 kg/d
50 kg/d
280.5 kg/d, based on std trailer as per note 3,
8.3 kg/d, assume OSD =

B5 % full x 300 kg/m3, as P/Pl are 2nd and 3rd most common waste types.
65 % for other waste, residual = ID
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3. INSTITUTIONS - DETAILED INFORMATION

a. Schools
Schools Location Students |Teachers Total Hoste! Type Notes
1|Kalukale Vidyala (sinhala) Kalukele 53 7 60 2]Govt
21Moon Plains TV {tamil) Mahagastota 133 5 138 primary govt
3)Zahira Muslim School Hawa Eliya 24/ 2 26 primary govt
4iMahagasiota Maddumz Bandara My jMahagastota 368 13 336 2]govt
§|Our Ladies NE 725 34 759 SG, prim
6]Holy Trinity School (Tamil) Hawa Eliya 1532 45 1577 1AB Govt
7{Haly Trinity Scheal (sinhala} Hawa Eliya 855, 27 €82 21G, Sec.
81Goed Shepherd Convent (Sinhaia) [Nuwara Eliya 1AB semi-gowt; both schools surveyed together with total nos being obtained
9]Good Shepherd Convent {Tamil) Nuwara Eliya 1386 62 1448, primary  |semi-govt
10]Gamini National School Nuwara Eliya 2200 58 2268 1AB Govt
T1|Repubiican Intemational School Mahagastota 400 35 435 Pvt, sec.
12]Little Flower Waterfield Dr 23 187 210 Pvt, sec.
13}John Knox International School This school will open in earl 2003
14]5ri Vagiragama School Hawa Eliya 245 25 270 1c govt
15|Paynter Memorial College Nuwara Eliya 827 34 861 1C Govt
16]St Xavier MV (sinhaila) Nuwara Eliya 750, 41 TH 1AB Govt
17]Good Rest Convent Muwara Eliya 850 21 871 2)Govi
18{T Piyathissa Vidyalaya Bamarakele 130 13 143 2|Gowt
19]Bamarakele TV Bamarakel 87 3 0 primary Govt
Totat 10188 6278 10816
Sulvey Resuts SW Waste Waste disposal Wasle Stream Data
Students |Staff St + 8t |(kg/d) Types Main Cther JOSD Comp |LA colin [Recy iD Total
"1Gooed Shepherd convent Nuwara Eliya 1386 62 1448 10lp=G-F [ 0.0 0.0 100 +X1] Q.0 100
Gamini National School Nuwara Eliya 2200 68 2268 100|P=PI-F J F 100.0 0.0 0.0 0.0 ool 100.04
St Xavier MV (sinhala) Nuwara Eliya 750 41 $H 6{P>F=P| c 0.0 0.0 6.0 0.0 0.0 6.0
Holy Trinity Central Hawa Eliya 1532 45 1577 15|P=G=F F 15.0 0.0 0.0 [+11] 0.0 15.0
“AHoly Trinity School (sinhala) Hawa Eliya 655 27 682 12]P>F>Pi F E 12.0 0.0 0.0 0.0 00 12.0
[Total 5523 243 6766 143 127 O 15, ] [+ 143
Notes: WGR = 0 021 kg/(students+staff.d | Waste stream % ;as.ﬁi 5.3* At o 0bE T - a0l 100.0
1. LW28 J = disposes in pit on-site (but not buried) - hence OSD = 100% 2. Survey schools staff+students represent 62.6 % of total schoot population
b. Other Educational Institutes SW [vwaste ~ |Waste disposal Waste Stream Data
Mo Name [Location Students | Teachers Total (kgid) Types Main Other 0SD [Comp JtAcolln JRecy |ID Total  [Notes
Foresl College oon Plains R &0 37 300[G>F>P |EF 3000 00 00 o4 00| 3000
Technical Collage mE 320 35 8|Sw>M>F |E.,F A 6.4/ 0.0 1.6 0.0 0.0 8.0
Gamini Dissanayake Foundation  JRajasinghe Mw 58 15 S)F>P>Fi 2.0 0.0 3.0 0.0 00 5.0
Cuttural Centre Hill 5t 400 14 S5{P=F>PI 13 0.0 20 1.7 0.0 50
505 Childrens village Bambarakale NE a5 25{G>P>T |C G.F 43 0.0 19.3 08 0.0 25.0
6{S085 Preschool Bambarakale NE 57 4 4{P=F>PI 1.6 0.0 24 0g 0.0f 4.0
71508 Youth centre Bambarakale NE 14 1 10|F>P>P| 4.0/ 0.0 6.0 0.0 0.0 10.0
B|SOS Girls hostel Bambarakale NE
Tota! | 949 147 357 3202 0.0/ 34.3) 25 0.0] 357.0
Notss: WOR = TRkgis 5)d B T T RN | B T |

1. Complete surveys conducted for those institutes shown + waste stream data obtained from other places
300 kg/d, which (s reasonabie as their main waste type is garden waste + confirmed by interviewer's inforrnat comments

2. LW36 generales

3. LW35 - main method is OSD - assume OSD =

4. LW34 recycles 25 kg/mth paper =

5. Cultural centre recycles 50kg/mih of newspaper =

80

%; residual to LA colln

Q.83 kg/d. as main disp method = G, assume

1.67

&. For Gamini Dissanayake Foundation, S0S Pre-school & Youth centre, assume
7. SOS Girts hostel staff (1) and waste amt inciuded in SOS Childrens village data.

kg/d

B0 % of other waste to LA colln; rekg/d to LA collr

B0 % = LA colin; residual = QSD (also for Cuitural centre’s non-recycled waste)
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¢. Hospitals

Name Location Type No of Bed Avg no per da Staff Patients ISW WOR  [Main ‘I‘Nmes
beds Qccup.  [Out- Clinical + Staff  |(kg/d) (kg/(P+Jwaste
(%) patients patients survey types
:|Base Hospital Hawa Eliya Gowt/ 265]  129%) 431 460] 304 1536 4821 0.314]|F>P>P|
Cooperative Hospital Kina Rd 5G 24 100% 12 45 14 a5 5] 0.053|F>P>HH
F {ldeat Hospital priv. 0 D% 55 0 10, 65, 75 0.15]HH>F>p
[Total 2@5‘_ T 438 505 328 1 434] 0292
Notes:
1. WDR = 0.292 kg/(patients+staff)id - c.f. Kandy = 0.374 & Galle = 0.28 - OK
JICA survey data All waste (normal + HH)
[MainiCiher OSD___]comp LA coln_|Recy 1D Total
Base Hospital A 8.7 0.0 481 .9 78 0.0 498 4
Cooperative Hospital CIF Small 0.0 5.0 0.0 00 5.0
deal Hospitat C 0.0/ 0.0; 7.5 0.0 0.0 7.5]
Total B.7) 0.0 494 .4 7.8 0.0 5109
Waste stream % N 1 D P ;1._& s 00 100.0]
Notes:
1. BH normal waste = average (Hosp: 25 x 40Lbins @ 300kg/m3; NEMC: 37 5% tr load = 664kg/d; avg = 482kg/d). It recycles 40 x 250 plastic cans & 14 x 25L metal cans per 3-6mths & unspecified quantities of glass + 20 coconutsid (40 shells).
As this data is incomplete, recycling was estimated by scaling up Peradeniva Hospital data by no of staff+patients ratio (= 22 4kg/d x 1185/3426) = 7.81 kg/d

2. BH produces 25kg/mth of clinical waste which is collected by LA (assumed inciuded in normal waste), 25kg/mth body parts, 37kg/mth placentas and 200kg/mth sharps, all of which are bumed/buried on-site.
08D = 8.73 kg/d (sharps based on t10-t5 boxes/wk {@ 4kg ea.)

3. CH produces very small quantities of clinical waste and placentas, which are disposed of on-site - assumed negligible.

4. |H produces very small quantities of clnical waste whnch are dlscharged for LA colin - assumed included in LA colin amount

& Hospital WGR = o T - (. 301, kg/(staff+patients) d
d. Religious Places
Name Address Noof JAvgnoof  |Total  |SW Gen |WGR Marm Disp method O30 |Comp |LAcolin |Recy |ID Total  JNotes
residents |guests (ka/d) kg/clergy.d i Main Other
.| Ashokaramaya HawaEliya 13 35 48 10 0.77F>G=Pl [E F 10 [1) o 0 [+ 10|
- IMuththu Mari Amman kovil HawaEliya 5 25 30 50 10.00)G>F>T JA 4] vl 50 0 o] 50
18 60 78 60 333 Total 10 0 50 0 0 60,
[Waste stream %s 6.7 - 0.0 a0} 00| 1000
Name No No of Notes:
"workers”| 1. Waste stream data based on:
Buddhist ) 451a. buddhist institutes - average of 4 monks @ all but one place + 13 at Ashokakaramaya, Vajira Mw, Moon Plains
Hindu 8 264b. Hindu kowil - average of 3 clergy at each place & 2 extras due to 5 at MMA kovil
Mosques 2 B{c. Mosque - average of 3 clergy at each place
Churches 8 44 d. Churches - average of 3 clergy at each place 20 at 5t Xaviers, Lady McCallum Drive
Total 271 2. Assume avg WGR = 1.01 kgiclergy.d and use above waste stm %s (consistent with Kandy/Matale data - 20% LA colin; 80% OSD}
3. Excluding MMA kovil, waste genera 11716 kg/d + 50 kg/d for kovil = 167.16 kg/d, equiv to 1.38 kg/worker.d
8. Forces
Name Address Avg Tam 3 SW Gen |Disposal methods OS50 |Comp |LAcoln |Recy | Total  |Notes
workers  Jwast (kg/d}  [Main Other
B0|F>Pa 25|C G 0.0 0.0] 18.0 7.0 0.0 25.0
Moon Plains 0.0§Assume negligible
% Upper Lake Rd A PGP 200)G FE 124.9 0.0 0.0 75.1 0.0 200.0f
| |Total { | 225 Tolal 0.0 18.0 82 1 0.0 225.0
Notes: [Waste stream %s Y -8 af 60010008
1. No workers data was available from the Army camp for security neasons
2. Police recycles 210kg/mth of F/K waste for animal feed (police dog kennels) = 7 kg/d
3. Army camp recycles 2kg/mth of paper and 2250kg/mth of F/K waste (collected by Nazareth Farm) = 75.1 kgid - assume correct, based on G being main disposal method (Naz farm said 25kg/d)

4. Police Training Centre is used only during Iraining sessions, with no people staying there fulk-time. Waste generation assumed to be negligible.
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f. Government Offices

B Name Address Avg TMain 3 SW Gen [Disposal methods 05D Comp [LAcolin {Recy [ID Total Noles
workers it (kg/d} Main Other
t W24 |Divisional Secretariat Office NE 85|F=P>G 5|D 0.0 0.0 50 0.0 0.0 5.0
Assist, Commissioner Local Dept Bammarakelle 61
Agrarian Service Office 25
Agriculture Dept (Directors office)  |HawaEliya 35
Aguaculture Development Centre | Kandy Rd 3
F-{State Timber Corparation NE 12|In>G>P 10)c F 40 0.0 6.0 0.0 0.0 10.0]In=timber waste
Ceylon Transport Board 232
Cooperative Development Office 58
Deputy Inspector General 9
District Court 28
Education Dept 25
Election Office 17|
Excise Dept 18
i;;m'é:$Divisinnal Forest Office NE 23|P>G>F 3|F G 27 0.0 0.0 0.3 0.0 3.04Forest off-150 field staff
RDA Hawa Eliya 1§
LS { Supenintendent of Health Service 70|F>P>Hz 4|C F 1.6 00 24 0.0 00 40
Income Tax Office 24
frrigation Dept 29|
IRDB ciosed Closed
Jachcheri NE 150|P=~F 10|D 0.0 0.G 100 0.0 0.0 100
Disteict Laboue Office 30
Land Commissioner 37
Land Reform Authority 10
Land Consumption Office 7
Meteorological Dept &
Mount Division (Police)} 18;
Municipal Council 315
National Housing Dev Authority 35
Police HQI Office 190 240 less police station staff
Rent Control Board ciosed Closed
ISenior Superintendent of Police k2l
Suivey Dept Bammarakeile 20
UDA 14
Weights and Measures Office MNA Mo data
Wildlife Dept ]
Inland Revenue Regional Cffice 24
Districf Land Use Office 25
District Statistics Office 8
Land Development Office 25
Minor Crops Expert Board 7
Youth Council 16 —
Notes: Total o A T48 32 8.3 0.0 234 0.3 0.0 32.0
. Worker numbers obtained from individual places, either by telephone or survey \Waste stream %s 258 0O 733 108 00].  100.0

BAWO TN WN =

. Totai no of govt offices = 41 less

. Other govt institutions not included in above list = Peoples Bank, Bank of Ceylon, National Savings Bank, CEB, Main PO (more commercial type govt enterprises)
. Waste stream breakdown based on:

LW4g - assume LA colin = 60 %, residual = OSD
LW22 recycles 10Kg of papef/mth = D.33 kgl/d
LW33 -assume LA collection = 60 %, residyal = 05D
. WGR based on surveyed waste generation and corresponding 340 workers -> WGR = 5 0094 kgiworker.d

2 closed offices = 3




174 e 4

4. OTHER WASTE

a. Farms
Name Address Avg Main 3 SW Gen |Disposal methods [eL:13] Comp LA colin rﬁecy D BH Total |Noles
workers i (kg/d} _|Main Other
Nazarath Farm Hawa Eliya,NE 21|0=PI>F 60|F E.GH.J 215 50.0] 0.0 i2.2 0.0 38.6] 122 3]0 = anirnal waste
Huejay intemational Badulla Rd. NE 220|G>Hz>Pt 1100|E G 962 5 Q.0 Q0] 1375 0.0 0.6| 1100.0
ricultural farm Sita Eliya 150J0>F>G 650({H E 33.1] B169 0.0 0.0/ 0.0 650.0{ 1300.000 = animal wasta
- L @-l 1017.1]  666.9 0.0] 149.7 0.0 688.6] 2522.3
[WGR = e e D60 kgworkerdd te siream %s EE 40;-3' B | SR Y X RS 273 10 2
Notes:
1. LW41 said they produce 60kg/d; assumed this = OSD+DH with recyclable items (from hotel waste) & compost gtys not inciuded in waste gen + they take 1 TLAwk to disp site = 270kg/wk from JICA disp. site survey or 38.6 kg/d
They recycle 100bott/mth, 150kg/mth metal and 150kg/mth F/K waste for animal feed = 12.2 kg/d and compost 50 kg/d of animalfood waste
2. LW42 recycles 1 lomy load of polythenelyr - assume 75 % of gen'd waste is ga waste (to OSD}, 12.5 % is Hz {to QSD) and residual = recycling.
3. LW48 composts 18,508kg/mth of mainly animal and F/K waste = 817 kgd
b. Parks Workers [Main wastes |SWi(kg/d)Main disp |Other disp _|OSD Comp |LAcolln |Recy |ID DH Total Notes
LW43 [Victoria Park MN-Eliya 40§G=PI>F 1001H CFJ 333 235 333 040 0.0 99| 100.04
P2 Race Course N-Eliya 240|B.| 0.0 0.0 63.0 oo} 1770 00| 240.0
P3 Race Course ground N-Eliva 36/0 0.0 0.0 36.0 0.0 0.0 0.0 36.0
Total i A 376 33.3 235 1323 00| 1770 99| 3760
Notes: WGR = 27 i|kgworker/d waste stream %s T B8] 63| - 4b.e] - 00| 471 6. 00
1. LW43 composts 706kg/mth = 23.5 kg/d: takes 5 TLAyr to NEMC disposal site = 9.9 kg/d based on . 22m3Tr @ 300.0 kgim3; 110 % full
Assume for remaining waste, 08D & LA colin = 50 %
2. P2 generates 2 HC/d = 126 kg/d, using 63 kg/HC {assuming mainly ga waste - hence lower density of 150kg/m3 used). MC collects 1HC; other is disposed to nearby siream
3. P3 Racecourse ground generates 3bins @ 40L = 36 kg/d, based on 30C kg/m3
¢. Road and drain cleaning
1. NEMC has a total of 60.21 km of roads andg 23.4 km of drains that are cleaned by them.
2. NEMC has ~20HCs with road sweeping and drain cleaning generally being undertaken by labourers assigned to HCs.
3. Average road sweeping waste estimate = 49 1 kg/krn d from three other JICA studies in Poland, Honduras and Dar-es-salaam
4. Assuming that 10 % of all roads are swept daily, total waste gen'n = 296 kg/d or 2.5 HC/d based on
5. Assuming drain cleanings are of similar magnitudie to road sweepings/km = 115 kg/d
6. Total road/drain cleaning waste = s 40 kgid of 3.4 HC/d; average length of road cleaned per HC = 0.25 km hased on 20 HCs

This is considered reasonable.
7. 1tis assumed that Lt 5 B % of this waste is left at the side of the roads/drains/canals and . 50 % collected by NEMC.
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5. WASTE STREAM ESTIMATION

3. Market waste generation calculated from interview survey results and other data collected - see details above.

4. Hotel waste stream dala calculated using interview and piggery survey resulls - see calculations under hotel data.
5. Gusethouses wasle stream data caiculated using inferview survey results and additionat guesthouse statistics collected by NEMC
6. School's waste siream data calculated from interview survey results
7. Other educationar institutes waste stream data calculated from interview survey results - see calculations under institute data
8. Hospital waste sireamn data calculated from intenview survey results,
9. Gowvt offices wasle stream data based on no of workers, estimated WGR {obtained from survey data) and waste stream breakdown (survey data)
10. Forces covers police and army camp, with waste stream breakdown based on survey data.

11. All religious places ireated together

12. Industries waste siream data based on survey informaiion.
13. Farms covers large farms in the town, with waste stream data being based on survey data.
14, Parks covers Viclona Park and the racecourse (ground and buikiings).
15. Road and drain cleaning waste based on total length of roads and drains cleaned by NEMC & data from ofther studies & NEMC comments.

0.00 T/d, assumed negligible due to high at source recycling {collectors/direct to shops) + very few scavengers seen coliecting recyclables after discharge
0.039 T/d, from collection worker's survey dala
0.160 T/d, from disposal site survey, CPHI comments and estimated recycling rates.
0.035 T/d, pro rata from iflegal dumping amtiolal waste disposal to Jandfil
17. Wlega) dumping amoum adjusted to account for difierence between estimated collection+direct haul amount and measured landfif! disposal amounts
15,87 THd, excluding direct haulage.

16a. Recycling at discharge:

16b. Recycling during collection:
16c. Recydling at landfil:

16d. Recycling from illegal dumps

18. JICA disposal site survey gave a total of

separate sheet

Waste Source Wasle Generation Rate (WGR) Gen'n Sub-fotal OSD Comp LA Recyde [ID DH Total [Notes
WGR Units No (Tid) (Trdy (%) Disp colin (check)
Households 0.498|kg/cap.d 28201 14.04 14.04 488 1.31 1.53 937 0.26] 1.57 0.00] 14.04 1
Commercial 9.31|kg/business.d 504 46 4.89 16.3 0.28 0.00 3.86 0.55 0.00 0.00] 469 2
[Markets 10.80}kg/stail.d 7 2. 2.13 7.4 0.00 0.00 2.13 0.00 0.00 0.00 2.13 3
{Hotels 1.61]kg/(guests+siafh).d 859 1.38 1.38 4.8 0.20 (.00 0.52 0.66 0.00 0.00, 1.38 4
(Guesthouses 0.57|kgliquests+staff).d B. 0.43 .43 1.5 0.09 0.05 027 0.02] 0.00 0.00, 0.43 5
Institutions
a. Schools 0.021|kg/(students+staff).d 10815 0.23 0.20 0.00 0.03 0.00] 0.00 0.00 0.23 [
b. Cther Educ Inst. 0.328 | kg/(students+staffy.d 1090 0.36 032 0.00 0.03 0.00 0.00 0.00 0.36 7
c. Hospitals 0.301|kg(patients+staff}.d 1696 0.51 0.0 0.00 0.49 0.01 0.00 0.00 0.51 8
d. Govt offices 0.094|kg/worker.d 1745 0.16 0.04 0.00 [ F .00 0.00 0.00| .16 9
e. Forces (Police and Army Camp) 0.23|Td 0.23 0.12 0.00 002 0.08 0.00 0.00 0.23 10
f. Religious places 1.38[kgiclergy.d 121 0.17 1.65 5.7 0.03 0.00 0.14, 0.00 0.0 0.00 0.17. 11
[Industries 0.57]k rker.d 2047 1.16) 1.16] 4.0 0.34 0.00/ 052 0.16 .00 0.15 1186l 12
Farms 6.45|kg/workerid 391 2.52 2.52 8.8 1.02 0.567 0.00 G.15 0.00 0.569, 2.52 13
Othear
a. Parks 2 71 kgiworker/d 139 0.38 0.03 0.02 013 0.00 0.18 0.0t 038 14|
c. Rd and drain cleaning 0.41]T/d 0.41 0.79 2.7 0.29 0.00 0.21 0.00 0.00 0.00 D.41 15
Total 1.02]kg/cap.d 28201 28.79 28.79 100.0) 4.19 2.28| 1783 1.90 1.74 0.85§ 28.79
Recyching from discharge 0.00 0.00 6a
Recycling from collection -0.04, 0.04 16b
Adjusted totals Adjust = 1.93 4.19 228} 1780 1.94 1.74 0.85] 28.79
Adiustment to final disposal amount -1.93 1.93 17
Disposal to landfill from within and outside NMA [labourer survey data) 15.87 0.85 18
Recycling from final disposal -0.16 0.16 16¢c
Recycling from illegal dumps 0.04 -0.04 16d
[Revised total ~28.79] 28.79 419 2.28] 15.71] 213 364] DB5] 28.79
Notes: % 145 79 54.6 74 12.6 29] 100.0
1. Househokd WGR was determined from Kandy, Matale & NE WAGS data while waste stream %s were Method _ [OSD Comp Disch _|Recy 1D [o]3] Total
calculated using hausehold survey data and taking into account service coverage, which gave the following %s: % 93] 408 - 66,7 1.9 1130 0] - 1060
2. Commercial waste generation calculated from interview survey results and other data collected. % details on
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Data for Waste Generation by Scurce graph

Waste Source Generation {Ti/d) _— T~
Households 14.0 |
Commercial 4.7| i
Markets 21
Hotels and Guesthouses 18
Institutions 1.7 ;
industries 1.2 :
Farms 2.5
Parks, road/drain cleaning 0.8
Total 28.9)
Trade licence data -supporting data
This data obtained from Health Dept
Catagory No Notes
Commercial
Tourist Hotels 8
Guesthouses 41
Local hotels 34
Tea shops 31
Restaurants 6|1 closed
i 155
5 —
7
2
2
1|closed
|Pedro Tea Factory 1
Polythene manufacture 1
This data obtained from Revenue Section, NEMC
Category No Notes
Sale's Agents 21
5.5, intemational Company 16, Hawa Eliya
Bird Wear Inter Fashion 15, Hawa Eliya
P.AR.S. Perera 3|3/16, Bakers Famm, Mahagastota
Gunawardena Traders {Quarry) 1]Bambarakele
D.M.S. Mattel crusher 1|Bambarakeie
Potato storing or selling 9
Clubs 2
Tourist hotels 14,
Liquar bars 15
Middlemen 4
Guesthouses 39
Tea shops 14,
Grinders 5
Retail 89
Bakery 10
Fiim halls 1
Salon 7
Timber depot/carpentry 4
Carpentry 1
[Hardware 13
Paint 12
[Tyre & tube 7

__Households
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Category_

No

Noles

Radio repair

Pawn shops
Flnoense sticks
Guides

Textiles

Restaurant

Jewelry

Fertilizer

Pesticides

Local hotels

Fridge repairing
Vehicle spare parts
Pharmacy
Newspaper/magazine
Electric terns

Video casseties

Dry fish

Fish

‘Welding/Lathe
Goods

Eastern pharmacy
Tailors

Jewellery making
Battery

Betel, Erica nut

‘Milk collecting centre
Cool drinks (wholesale)
Vegetable {Wholesale)
Cushion works
Betting centres
Nursing home

Eggs (whole sale)
Photo colour labs
[frozen food

Measure Balance repair /selling
Picture framing
Furniture

Cement bricks
|Warm clothes
Laundry
Communication
Photocopy

Studio

Bicycie repairing
Footwear repaiing & selting
Garage

Speclacles

Filling stations
Cigaret (whole sale}
Leamers

Computer classes

Py
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Category No Notes

|wWater pumps sefling/repairing
Auctions

Confectionery

Fruit & vegetabie

Bicycle repairing

Plastic number plales & name boards
Stationery

Gas

Insurance

Gas stores (whole sale)
Printers

Auditors

Environment applications
Funeral parlours
Computer

Gaments

Milk powder (whole sale)
Financial institutes

Rice {whole sale)

Nut selling

Beauticulture

Tea leaves

Service stations

|Foreign employment

O = b a0 = = () ak v () ah U1k O ome N RS LD -

Total

[-J
=

Notes:

1. No attempt has been made 1o reconcile these two lists, as there are some discrepancies {e.g. tourist hotels, guesthouses)
Instead, the total no of trade licences has been used together with other data obtained from NEMC for the actual number of
enterprises and relative propartions of smail and large waste generators {see commercial waste generation)
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Data for graphing

On-site disposal On-site ¢dDischarge Recycling lllegal dump{Direct haulage
Households 1.31 1.53 937 0.26 1.57 0.00
Commercial 0.28 0.00 3886 055 0.00 0.00
Markets Q.00 0.00] 213 0.00 000 0.00
Tourist Hotels 0.20 0.00 .52 0.66 a.00 0.00
Guesthouses 0.09 0.05 0.27 0.02 0.00 0.00
institutions 0.73 0.00 0.83 0.09 0.00 0.00
Industries 0.34 0.00 0.52 0.16 0.00 0.15
Farms 1.02 0.67 0.00 Q.15 0.00 0.68
Other D.24 0.02 0.34 0.00 0.18 0.01
Total 419 2.28 17.83 1.90) 1.74 0.85

Direct haulage ﬁ
Hiegal dumping 552
Recycling m
Discharge E

Method

On-site composting EEZ i i
On-site disposal [ZZHIME : i

i

0 2 4 3 :} 10 12 14 16 18 20
Garbage (T/d)

" AHousehalds B Commercial BMarkets O Tourist Hotals OGussthouses
Qnstitutions B Industries Farms HOther




Chapter 5

Nuwara Eliya Waste Collection Analysis
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Mar 02

78] 28] 30] 31] 1ot

No[Ven | Fram [Date | il 2] 8] &1 5% Of 7] By B 101 11] 7z} T3] 14] 15| 16| 17] 18] 19] 20| 21] 22] 73] 24] 25] 26] 27 AT
_ Veh, Reg[l-fr &a {5u Mo Tu |We Th[Fr TSaiSu [Mo]| Tu [WeTh [Fr |Sa | Su[Mo|Tu [We Th [Fr |Sa|Su|Mo|Tu fwedTh [Fr [Sa]5u Tripsid | CF (TAL) T/d T/mth
1]4wT [NEMC SwMi40-9427 | 11 F | T 1T ] 2] 2| 2{ of o] 3] o] 3] of O o] 1 of of ¢ of o 0f o] © 13 0.65 1.53 1.00]  30.9
2 | 4WNT | NEMC SWM [49-8428 10 1] 2] 2[ 2] 11 2] of of 1] 1] 2] of of 2] 2] 2 of of ¢ 21 1.05] 1.79 188 58.4
3 [ AWT | NEMC SWM |45-0429 20 1 11 21 2{ O 2] 1f 2] o O] 2| 1] ©f 2f 2| 2| 1| 1] 1 25 1.25 1.63 2.04 63.3
4 { 4ANT | NEMC SWi [37-0959 0l o7 0] 31 21 O OfF 1§ 2} A} 3} 2) 2} 2§ 2] 1) 2} 2] ©Of 2 25 1.25 ARy 2.37 736
5] L [NEMC 5WM|27-4934 o] of o] of of o] of of of O] 1/ of of o] o] of 0] of o] © 1 0.05 3.07 0.15 4.8
6 | 4WT [NEMC Works|37-7295 ol 1) 1l 2] ] ap Af 1] 2p ¢ 1 #] 1] 2 1] 2] 1] o] 2] © 22 1.10] 0.84 092 28.6
7 { AWT |NEMC Worksl48-3738 11 0f 0] o0 o 0] 0 o] ol o of of of ¢ of o] o] o] O o 1 G.05 0.84 0.04 13
B | 4WT |[NEMC Works[37-7787 ol of o of of o of of of of O] of 2] ¢ o] of of o] of o 2 0.10 0.84 0.08, 26
9 | AWT INEMC Works{37-6479 0] Of ©f of of ©f ©f ©f 0 ©f O] ©f O] 3} ©f O] O] 3] ©] 1 5 0.25 0.84 0.24 6.5
10] 4WT| Unknown [37-3828 of o] ¢f 1] of of of of Of O of 2[ 1] #[ 1] of O o] o] 1 7 0.35 .84 3.29 9.1
11[ 4WT] Unknown [37-3728 ol of of of o 0] O] of of ¢ 1] o of O 0] of & 0] Of @ 1 G.05 (.84 0.04 1.3
Total All 6] 5/ 6/10] 7 5 5 6] 6] 3] 5110 7| 6 8] 7] 7] 6] 3] 5 123 6,15 9.04| 280.2
NEMC Lony ol o] 0o of] of o] of o] of of 4 o] of of of O] Of Oof Of O 1 0.05 0.15 4.8
NEWC 4WT 6] 5] 6 9] 7| 5] 5f 6] 6] 3| 3 ® 6] B F| 7| 7| 6] 3| 4 114] 5.70 8.55) 265.1
Other ol of of 1{ o of of of of of 1] 2] 11 1{ 1] o] of o] of 1 [ 0.40 0.34 10.4
12] 4WT | NEMC GS [42-7552 0l 0f 1 o ol Of 0o of o of o] ¢f o] ©f Of of 0| Of Of O 1 0,05
13| 4WT | NEMC JCB [49-8109 o] o] o of of o] of 1] of Oof o] of of of of o] of of of O 1 0.05
Notes:
1. Same {rafiers were used in Mar 2002 as being used currently. INo of days reported | |
2. 37-3828 and 37-3728 are not NEMC vehicles but could not be positively identified - suspect both are the same vehicle but not confirmed. |Days in month | 31
3. Shaded cells represent days without any data.
4. Works trailer AWT conversion factor used for NEMC Works and unknown vehicles.
Aug 02
No| Veh From Date 1[2]3f4]s8le6]7]s]of10]11]12[13[14]15]16]17[ 18] 19]20]21[ 22| 23] 24] 25[26] 27| 28] 29] 3G[31] Tot [Avg Avg Tid [T/d Tim
Veh. Regi Th! Fr]Sa] Sufl M| Tu[We Th] Fr|Sa] Su| M| TulWef Th] Fr|Sa] Su] M ] Tu[We Thi Fr| Sa[ Sui M| Tu[Wel Th] Fr| Sa Trips/d
1| 4WT | NEMC SWM (496427 | 312131 2] 0] 2] 3] 312 ENEEBEE af2]o0f-12 ‘lofo]2 413]3]3] 60 231 1.53] 3.54] 108.7
Z|AWT|INEMC SWMI49-9428 [ 222111 ]2]2]1]1 of1]tt2]2]o] 1[1]2 11 0D[4[2 2{2]2]2]39 1.50 1.79 269 B34
IIAWTINEMC SWM 499420 12 111414121 htb2f0) qJ232]21119103 1131)2 11 ‘121210 2]2]1]1] 34 1.3 1.63 214 B6.2
4 | 4WT | NEMC SWM[37-0959 |oq1Jt]1{1]1[2]1]0 111 1]1[1]2}] ojofz2 2 310{1 t]1]2712] 29 1,12 1.90 212 65.6
5 L N_EMC SWM274934 [ 111 Jo] 1o 1]1]1 Tfol1p1]1]e--i1¢tl1]1 0 of{o]1 [HERE EREE 0.73 3.07 2.24) 69.5
6 [ 4WT [NEMC Works|37-7295 JoJo0|ojfofojojJolo]ao oloJofolofof JoJoJo] - JoO 1120 cloJoJo] 3 D.12 0.84 0.10] 3.0
7 | awT [NEMC Works[36-9845 [ o] 1[0 ocfo]Jafofo]o njofoj2jo]o ojojo ] olo]o ojojofo] 6 0.23 0.84 019 6.0
8 | ANT INEMC wWorksi48-0082 1ajofojojojojeisic 01010101010 810710 0 0190 Oj0jDy0] 1 0.04 0.84 0.03 1.0]
9 | 4WT [NEMC Works]65-3266 [o| 0| o]Jofo]o]o]ojao] oft1jojojojo).-10fO]O 0 glo| 0 ofojojof 1 0.04 0.84 0.03 1.0
101 4WT INEMC Works{36-5368 [o|[0f[oJojojofJojo]o gloj0f0]1]0 cjlo|o] - |oO 01010 GlojOoJO] 1 0.04 0.84 0.03 1.0
Total All 8 AL EIINEIEIERE 718]8]918]5]. 6[5]71I 6 6|86 10/ 9]/9}f9[193 742 1319 4065
NEMC Lony 1 gl1]1joj1i1i1F tjojJ1]1]1]0 11171 Q 0Jjo0]1 1]11j1j1] 18 0.73 2.24 £69.5
NEMC 4WT 7l7tzislaltnlala]an 6lal7l8]8ls 51418 6 61815 A EIREEL ©.69 1087 337.0
11]4WT| NEMC JCE [49-8109 o] ofofc]ofofofo]o egjojofojo{o ofo]o 0 11011 ofofojo] 2 0.08
Notes:
1. Same trailers were used in Mar 2002 as being used cumently fh:lo of days reported 26
2. Shaded cells represent days without any data [Days in month 31

3. Works traller average AWT conversion factor used for NEMC Works vehicles,
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Veh Veh Trailer | internal dimensions (m) Vol {m3) Avg Woeight (T)
Reg'n |Reg'n [H L W1 R Rect [SC  |SC (adj)|Tot FF Actual [Fuil
NEMC 499427 |T-18588 [0.44  |293 171 082 [220 380 410  |[6.31 062 [152 246
AWT & T-17105 j0.40 [2.90 173|090 |201 (369 [389  |5.89 072 |186 230
Trailer 46-1794 Jo.61 12,97 1.7 [p90 |324 378 |3e8 |7.22 046 |130 282
A Toar  Jos1r 153 252
459428 |T-17103 J0.40  |2.90 171 Jo8s 1198 |361 380 578 0.80 179 2.26
439429 |T-17104 [0.39  |2.93 1.74 1089 [188 [3.658 [3.84 583 072|183 237
37-0959 |T-18589 [0.43  |2.54 1.73 1089 |[219 Jaee 385 604 |081 [Jie0 2.36
Avg 0.45 1293 174 |0.90 (227 71 91 18 [0.70  |1.58 242
NEMC Lomy 274934 {061 [4.65 224  Jo00 [663 |[000 (000 (663 119 (307 {2.56
NEMC Warks 4WT 0.45 |2.93 174 [Nla 226 [Nfa N 26 1095 |o084 0.88
Naz. Farm [4WT  |36-5368 [0.66  |2.96 177 [0.00 [348 Jo00 |[0.06 [3.48 [0.71 |0.95 135
INCO 4WT  [38-9273 [1.41  |283 171|000 [7o06 [|oo0 |000 |706 |oes [o.e9 0.71
INCG-2 4WT  |369273 |0.43  [2.91 173 (000 1216 [0.0G |o.00  |2.16 135 |1.14 0.54
Huejay Infl |4WT 439273 [0.45  |3.58 185 [000 325 [000 [0o.00  [a25 |0.75 |095 127
Notes:

1. FF = fill factor, Rect = rectangular bottom section, SC =semi-circular top section
2. Adopted waste densgity = 390 kg/m3 from WACS surey
3. INCO-1 mainly contains textiles - adopt density =

4. 5C vol = area of SC of radius R x L
§. BC (adj) vl = SC wi x comection factor to account for SG farmula
underestimating actual vol by ~5%.

6. Awerage fill factors from JICA suney resuits
7. Avg 4WT actual and full weight calculated as awerage of 4WTs.

W1

100 kg/m3

8. NEMC works trailer assumed same size as

average rectangular section of other trailers.
Consistent with other MC's data.
Also assumed high filting factor for these trailers_

Avg of all trailers

Trailer has added on top section
Same tractor with diff traiter {no extra top section)



Calculating Filled Volume of Semi-circular Section
X W Section |Cumul |Cumul [Calec Table

{m) {m) Vol (m3) Vol (m3yfval (%) D) [vol (%)

0 1.850 0.00 0.09 0.00 0.05 6.91
01 1.840 0.55 0.55 13.82 0.15] 20.64
0.2 1.800 0.54 1.08 27.45 0.23} 3143
{13 1.735 0.52 161 40.69 0.35] 47.04
0.4 1655 0.50 212 53.39 0.49] 6419
g.5 1.548 0.48 2.59 65.39 3.355] 70.92
06 1.408 0.44 3.03 76.46 0.67] 8333
g.7 1215 0.3¢9 3.42 B6.23) D.78] 92.75
08 0.954 0.32 3.74 94.40 088 98388
0.9 0.540 0.22 3.96] 100.00

otes:
1. Trailer 46-1794 - width measured as function of height.
2 Trailer dimensions:

Radius (R) = 0.9¢m
Width (W1) = 1.85 m (external dimension)
Length (L) = 297 m

3. Average volume for section 1 {X =0 to 0.1m) = 0.5x(W1+W2)x0. 1xL, etc.

4. Cumulative volume = sum of volumes for each section.

5 8Cvol= 3.77 m3 c f calc volume using trapeziums = 3.96 m3
Trapezium calc is more accurate from scaled drawing - hence vol correction factor = 1.053 {trap val/SC voi)
6. Procedure for converting measured x values to volumes:

a. Convert x (cm) to x (m) - if 0.1, 0.2, 0.3, etc. use cumul vol % from this table directly

b. If not exact multiple of 0.1, put x vatue into 2nd 1o last COWMA in appropriate row

{l.e. if 0.15, put on 0.1 line} - final column then uses tinear interpalation to

calculate cumulative volume for this x value. This must then be manuaily input into trips table
which is used for calculating actual SC vol and thus the total volume.

¢. Carrection factor calculated above also applied to SC volume in above table

Calcuiations from JICA Disposal Site Survey

Tractor |Trailer [Trips |FF__ |Eq FLs |

399427 [1-18586| © | 062 | 56
Ti7105| & |o7z2| 58
461794 | 7 | o048 | 32
Avg 24 | D61 ] 146

[49-9428 |T-17103 12 0.80 9.5
49-9429 |T-17104 H 0.72 7.9

37-0956 [T18580 © | o081 | 73
Avg AWT 56 | 0.70 | 39.3
37-4934 6 | 1.18] 71
36-5368 Z o7t | 14
INCO-1 3 logs| 29
INCO-2 2 |138] 27
Huejay 1 075 | o8




4WT 4WT awT AWT Lorry Other Vehicles
'_Fill factors 49-9427 49-9428 49-9429 37-0959 27-4934
Date Time |JRect |SC Trailer | SC JTrips |Vol Equiv |Trips |Vol  JEquiv |Trips Jvol |Equiv |Trips [Vol  |Equiv |Trips [Vol  [Equiv  [Vehicle {Trips [Vol Equiv
Fill % [X{cmJ Reg | Vol % {m3) |FLds (m3} |F Lds (m3) |F Lds (m3) |FLds {m3) |F Lds {m3) |F Lds
t2-Sep|Th [8:20 §106 |30 T-18588 (4069 |1 3.87_ [0.61 0.00 0.00
10:15 M00 [30 T-17105 {4068 |1 358 [0.61 0.00 0.00
1115 100 {40 T-17103 [53.39 1 4.01 {0.69 0.00 0.00
11:25 100 |51 T-17104 |66.49 1 4.54 [0.78 0.00 0.00
1219 J100 |18 46-1794 |26.09 |t 4.28 j0.59 0.00 0.00
13:14 122 N/a 0.00 1 8.08 [1.22
1315 |100 {28 T-18588 |38.04 {1 3.77 |0.60 0.00 0.00
1410 1100 |43 T-17104 |56.99 1 4.18 [0.72 0.00 0.00
1510 1100 |54 7-18589 169.81 1 4.88 10.81 0.00
16555 |100 |53 T-17103 [68.71 % 459 [0.79 0.00 0.00
Sub Tot : 4 Coe e R MBS [ 4118 1681 (14982 1872 150 |1 ¢ ]488 Ju.Bt §1  |B.OB |1.22 0 -}0.00__10.00
13-Sep|Fr [B:26 J100 |21 T-18588 [28.78 |1 3.39 [0.54 Q.00 0.00
10-30 |40 Nia 36-5368[1 418 [1.21
10:45 |100 46-1794 1 3.24 045 0.00 0.00
12:15 1100 |65 T-18589 [B1.37 1 532 10.88 0.00
12:20 [100 |70 T-17104 |86.28 1 5.30 [0.91 G.00 0.0G
12:45 [100 |80 T-17103 {94.40 1 557 [0.96 0.00 0.00
13:20 100 185 T-17105 |97.2 1 5.78 |0.98 0.00 0.00
13.40 {118 N/a 0.00 1 7.82 ]1.18
14:40 100 |32 T-47103 143.23 1 383 (063 0.00 0.00
16:10 |85 T-17104 |0 1 1.69 [0.29 0.00 0.00
Sub Yot - o 8 b R N ZAY 8T 2 - 19.20. 169 42 :.Té;gg_:. 1200411832 1088 R 7.62 {1.18 1 418 1121
14-5ep|Sa |8:20 100 |20 T-18588 |27.45 |1 333 ]0.53 r’“ 0.00 0.00
915 {100 N/a INCO/1 |1 7.06 [1.00
9:35 100 [ac  |7T-17105 {4088 |1 359 Jo&1 0.00 0.00
10:35 [132 {Nfa [INCO/2 |1 286 132
10:45 180 461794 1 259 [0.38 0.00 0.00
10:50 J100 |48 T-17103 {62.99 1 438 J0.76 0.00 0.00
12:00 {100 |34 T-18588 [45.77 |1 4.08 1065 0.00 0.00
12:10 |97 |Nia INCO/1 {1 685 {0.97
12:25 ]100 |68 T-17104 |84.32 1 523 |0.90 0.00 0.00
12:28 1100 |41 T-18589 {54.59 1 429 0.1 0.00
13:00 100 |73 T-17103 {88.72 1 5135 093 0.00
13:25 1100 {30 T-17105 4068 1 3.59 |0.61 0.00 0.00
1540 [100 |30 T-18589 |40.69 1 3.75 062 0.00
Sub Tot ) ey e sl T S e 320 e T 1823 1000 [ (804 [1.43 .40 . J0.00 10.00 - {3 1677 13.29
15-Sep|Su [8:35 [100 }15 46.1794 [20.64 |1 4.06 10.56 0.00 0.00
10:10 [1D0  §55 T-17105 |70.802 |1 476 ]0.81 0.00 0.00
$1:30 100 |40 T-17103 ]53.39 1 4.0 068 0.00 0.00
11:40 1100 |63 T-18588 [79.4 1 5.48 [0.87 0.00 0.00
12:20 {100 |70 T-17104 {86.28 1 5.30 10.91 0.00 0.00
13:15 MO0 |74 T-18589 j89.53 1 5.64 10.93 0.00
13:30 123 31.43 0.00 1 8.15 [1.23
1355 1100 |37 T-17103 [45.58 1 3.87 10.67 0.00 .00
14:15 120 36-5368{1 069 |0.20




¢-¢

SubTot | e 18 R ge 12 9 ;2.-:; 788 (138 |1 - 1530- 0.9 I {664 093 N o jets zacof T 4 lg,eé" 0.20
18-Sep[Mo [8:20 fag 46-1794 [0 1 282 040 0.00 0.00

9:35 [100 [10  [T-18588 [13.82 |4 277 |0.44 0.00 ©.00

10:50 [100_J45  JT-17105[50.39 |1 431 [o0.73 0.00 0.00

11:25 1o {35 [T-17104 [47.04 1 379 {0.65 0.00 0.00

11:35 145 59.39 000 |4 9.61 [1.45

1215 00 |60 |T-18589 [76.46 1 513 [0.85 0.00

12.25 Hoo |73 IT-17103[88.72 1 535 [0.83 0.00 0.00

14:40 J100_ 35 Jr-17104 [47.04 1 37¢ 065 0.00 0.00

15:35 [100 [38  [T-18589 [50.85 1 415 [069 0.00
SubTot - ] ] oo oo e 3 {000 MSE T IS 31003 TR e se hean 12 Clagst TSI TH o lg&t Tvas T VT o (6ag (000
17-Sep(Tu [8:25 100 |5 46-1794 [6.91 |1 3.52 049 0.00 0.00

925 100 [40  [T-17105[53.39 |1 408 0.69 0.00 0.00

11.35 [100 [35 [T-18588 [47.04 |1 413 066 0.00 0.00

12:55 1100 |67 JT-17104 8333 1 519 [o0.89 0.00 0.00

13:20 J1o0 {82 717103 [g557 1 561 1087 0.00 0.00

1325 [120 27 45 000 s 7.95 [1.20

14:35 100 120  |T-17103 {27 45 1 303 |o.52 0.00 0.00

15:20 |00 |88 |1-18589 |oB. 88 1 6.00 |0.99 0.00
Sub Tot : v B : - 13 cnTsiied 2o |ses 1149 |t 49 loat b1 lapo 4008 kv {ros-ii20 L 0 0.00.° 10.00 .|
18-Sep|we [8:25 100 [37 |T-18588 J49.58 [1 424 [067 0.00 0.00

940 |85 0 46-1794 |0 1 276 [0.38 0.00 0.00

9:50 {96 N/a INCO/M [1 678 [0.96

10:50 J138 Ina INCO/2 [1 299 [138

1210 [100_ [78  Jr-17104 [92.78 1 555 logs 0.00 Q.00

12:20 J100 |47 Jr17105]e1.7s |1 441 J0.75 0.00 0.00

12:50 Jas | E 000 Tt 563 [085

1315 [1oe (90 " JT-17103 [100.00 1 578 |1.00 0.00 0.00

14:05 |75 T-17104 1 149 l0.26 0.00 0.00

1500 1137 Nia Huelay |1 244 D75

15:35 o0 149 ]T-18589 [64.19 1 466 [0.77 0.00
Sub Tat . T 1140 118011 1878 1100 |2 TITe4 13T - 4§_6_ 0.77- | 1583 1085 3 12.21 {3.09
Total | 24 jo26 l14e |12 552 Jes 11 Tf46.1 79 |9 438 |7.3 6 473 {71 8 33¢ [78
Notes:

1. Tne filled capacity ot the NEMC 4WT trailers was measured as the rectanguiar section fill factor (%) x rect section vol + SC filled factor (%) x adjusted SC vol
{where SC fill factor is calculated using trapeziums from the measured height, x{cm)). Hence, overall fill factor is calculated as estimated volitotai vol.
2. Gully sucker (42-7552) load on 18/9 not entered in above tabie.
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JICA Survey Data Summary

No of trips per day
NEMC Vehicle Other Vehicles Avg tripsiveh.d
AWT | 4WT 4WT 4 WT L Naz F NEMC | Al | NEMC
Date 49-9427 | 49-9428 | 49-9420 | 37-0059 | 27-4934 ]| 36-5368 [ INCO-1| INCO-2 | Huejay | Total | NEMC| 4wT
12-Sep |Thu 4 2 2 1 1 0 0 0 0 10 2.0 225
13-Sep |Fri 3 2 2 1 1 1 0 0 0 9 18] 200
14-Sep |Sat 5 2 1 2 D 0 2 1 0 10 20| 250
15-Sep [Sun 3 2 1 1 1 1 (] 0 0 8 16 175
16-Sep [Mon 3 1 2 2 1 0 0 0 0 g 18] 2.00
17-Sep |Tue 3 2 1 1 1 0 ] 0 0 8| 16 175
18-Sep iWed 3 1 2 1 1 0 1 1 1 8 18] 175
Tot 24 12 11 9 6 P 3 2 1 62 124] 1400
A 3.43 171 157 1.29 0.86 0.29 0.43 0.29 0.14 8.86 18] 2.00
No of equivalent joads/d
Date NEMC Vehicle Other Vehicles . |Avg eq Loads/d
4WT | 4WT | 4WT | 4wT L NazF NEMC | Al | NEMC
49-9427 | 49-9428 | 49-9429 | 37-0959 | 27-4934 | 36-5368 { INCO-1| INCO-2 | Huejay | Total | NEMC| 4wT
12-Sep |Thu 2.41 1.49 1.50 0.81 1.22 7.42 15  1.55
13-Sep |Fri 1.97 1.59 1.20) 068 118 121 6.82 14 141
14-Sep [Sat 275 168 0.90 133 0.00 197 1.32 6.66! 13] 1867
15-Sep_|Sun 2.24 136 0.91 0.93 123 0.20 6.67 13| 138
16-Sep_|Mon 1.58] 093 1.30 1.54 1.45] 679 1.4 934)
17-Sep_|Tue 1.84 1.49 089 0.99 1.20 6.41 13 130
16-Sep wed 1.80 1.00) 1.21 0.77 085 0.96 1.38 075 563 1.1 1.20)
Tot 14 58 954 7.90 7.25 7.13 141 2.93 2.70 0.75] 4641 g3l 9.87]
[Avg Equivloadd  2.08) 1.36 113 T.04 1.02 0.20 0.42 0.39 0.11 6.63 13| 140
Avg FF 0.61 0.80 072 0.81 1.19] 071 0.98 1.35 0.75)  0.75]
Full Capacity (1]N/a 2.26 2.27 2.36 2.58] 1.35 0.71] 0.4 1.27‘]L
Solid Waste Tonnage (T/d)
Date “NEWC Vehicie Other Vehicies Total to disposal Avg Tidiven
AWT | 4WT | 4aWT | 4WT L Naz F NEMC [Other JAN All NEMC
} 49-9427 | 499428 | 49-9420 | 370059 | 27-4934 365368 | INCO-1]| INCO-2 | Huejay NEMC | awT
12-Sep [Thu 6.05 3.36 3.40 1.90 3.15 17.86] 0.00] 17.86 36 |
13-.5ep |Fri 4.84 3,59 2.73 208 3.05 1.63 16.28] 163] 17.91] 33 3.3
14-Sep |Sat 6.70 3.80 2.04 314 0.00 139 111 1567] 251 18.18 31 38
15-Sep_|Sun 557 3.07 207 2.20 318 0.27 16.08] 027} 1636 3.2 3.2
16-Sep_|Mon 3.90 2.08 2.96 362 3.75 16.31]  000] 16.31 33 31
17-5ep |Tue 4,58 3.37 202 2.34 3.10 1541]  0.00] 1541 31 3.1
18-Sep |wed 4.45 2.26 275 1.82 2.20 0.68 117 085]  1346] 280 16.28 27 28
Tot 36.08] 2153 17.96] 17.09 78.42 1.9 2.07, 2.28) 055] 111.08] 7.20] 1182 22.2 23 2
A 5.16 3.08 2.57 2.44 263 0.27]  0.30 033 014] 15.87]  1.03 1@3'7 32 3.3
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Converting 49-9427 equiv loads for different tractors to individual tonnages and calculating overall daily tonnages

Date 49.9427 49-9427
Equiv loads Tid
T-18588 |[T-17105 |46-1794 [Total T-18588 JT-17105 [46-1794 Total
12-Sep [Thu 1.21 0.61 0.59 2.41 2.08] 1.40 1.67 6.05
13-Sep |Fri 0.54 0.98 0.45 1.97 1.32 2.25 1.27 4.84
14-5ap |Sat 1.18 122 .36 2.75 2.89 2.80 1.01 6.70
15-Sep ISun 0.87 0.81 0.58 2.24 2.13 186 1.59 5.57
16-S5ep [Mon 0.44 073 0.40 1.58) 1.08 1.68 1.14 3.90
17-Sep {Tue 0.66 0.69 0.49 1.84 1.6% 1.59 1.37 4.58)
18-Sep |Wed 0.67 075 0.38( 1.80 1.65 172 1.08] 4.45
Tot 5.56 5.79) 3.24 14.58 13.67 13.30 9.12 36.09
Full Cap (T) 2.46 2.30 282 '}
NEMC and JICA Survey Data
No | Vehicle Avg trips/d Avg T/d
Mar-02]  Aug-02|Sep 12-18 Mar-02| Aug-02[Sep 12-18
NEMC 1 4WT 145-9427 0.65 2.31 3.43 1.00 3.54 5.16
SwWM 2 4WT |49-9428 1.05 1.50 1.71 1.88 2.69 3.08|
AWT 3 AWT  49-9429 1.25 1.31 1.67 2.04 2.14 2.587
4 4WT |37-0959 1.25 112 1.29 2.37 212 2.44
Lorry 5 L 27-4934 0.05 0.73 .86 0.15 2.24 263
NEMC [ AWT  [37-7295 1.10 0.12 0.92 0.10
Works 7 4WT |48-3738 0.05 .04
4WT 8 4AWT |37.7787 0.10 0.08
9 AWT  |37-6479 0.25 0.21
10 4WT 136-0845 0.23 0.19
11 4WT [48-0082 D.04 0.03
12 4WT |65-3266 0.04 0.03
13 4WT [36-5368 0.04 0.03
Unkn- 14 AWT  ]37-3828 0.35 0.29
own 15 AWT  [37-3728 0.05 0.04
Naz F 16 4WT |36-5368 0.29 027
INCO-1 17] 4WT [36-9273 0.43, 0.30
INCO-2 18] 4WT |[36-9273 0.29 0.33
Huejay 19] 4WT {49-9273 0.14 0.14
Total
NEMC 5.75 742 B8.26/ 8.70 13.11 15.87
Private 0.40 .00 1.14 034 0.00 1.03)
Total 6.15 7.42 10.00 9.04 13.11 16.80
For graphing NEMC only
Mar-02] Aug-02]Sep 12-18
Trips/d 5.75 742 8.86
Tid B70| 311 15.87]

Trips/d or Tonnage/d

Mar-02 Aug-02 Sep 12-18
Period {2002}

Bripsid MTA



Study on the Solid Waste Management for Secondary Cities in Sri Lanka Nuwara Eliya Municipal Council

Action Pfan: Supporting Report Kokusai Kogyo Co., Lid.
A General Notes Nuwara Eliya MC

1. SWM Staff Salary + allowance tosts

tem Salal Allowance [Total Adopted

Driver 3765 2200 5865 5 985

Labourer 3400 2200 5600 5,600

Notes:

a. NEMC data - driver salary = 5,865, labourer salary = 5,600
d. CoMection worker survey gave average salary of 5,122 Rs/mth, including allowances, or 2,922 Rs/mth hasic salary
e. Adopt labourer salary = 3400 Rs/mth and driver salary = 3765 Rs/mth + 2200 allowance, as per NEMC data

2. Equipment Costs

Item Cost Lifetime |Notes
(Rs)
Ekel broom 45]1 mth
Sorondi 40(6 mths
Fork 280]3 mths
Mamaoti 30C[1yr
Raincoats 275{1yr
Gumboois 1000 3yr only to disposal site workers
Gloves 603 mths Not issued
Uniform Not issued
Aprons 150 Issued once, about 3yrs ago
Notes:
1. NEMC provided lump sum protective equipment costs for the tractors, lorry and compactor of B903 Rs/yr

This is > 2x higher than equipment costs derived from considering allocated equipment/vehicle, no of labourers and associated
equipment costs. Hence, actual equipment costs have been calculated based on NEMC data for equipment aliocation per vehicle
& above costs and equipment lifetimes.

B. SWM Vehicles - Current Costs

Handcart - 2 labourer Rate  [Unit No Amt (Rs) |Notes
Labourers 5600{Rs/mth 24 134400]Labrs = 2
Protective gearfequipment 2010|Rs/yr 1 2010
Oil 0Rs/mth 12 0
Maintenance 2500]|Rs/yr 1 2500]Incl. wheel repair/replacement
Insurance O{Rs/yr 1 0
Rev Licence Q|Rsfyr 1 0
Depreciation 1733)Rs/yr 1 1733
Total 140643
Case A Case B
|Avg no of trips per day tripsid 30 5.0
[Avg amt collected per mth T/mth 94 158
|Average amount collected per yr Tiyr 142 187
Onit cost Rs/T " AZBZIRE/T " TBAIRS/T |
Notes:
1. Staff protective equipment based on NEMC equipment data and current prices:
a. Sorandi 1 sorondifHC 2 setsiyr @ 40 Rsea = 80 Rsfyr
b. Ekel broom 2 broom/HC X 12 setsiyr @ 45 Rsea = 1080 Rsfyr
c. Mamoti 1 mamotiHC x 1 setiyr @ 300 Rsea = 300 Rs/yr for drain cleaner
d. Raincoats 2 labrs/HC x 1 setlyr @ 275 Rsea< 550 Rs/yr
Total labourer protective equipment costs = 2010 Rsyyr
2. Handcart maintenance costs based on data from other towns/cities, with quoted cost being relatively standard.
3. Consider two cases for average no of HC trips/d, based on NEMC Supervisor data for handcants to disposal @ 0.12 Toad
Case A - No of trips/d = 3.0 Average tonnage per HC perd = 0.36 T/HC.d or 9.36 T/HC.mth, based on 26 working days/mth
Case B - No of trips/id = 5.0 Average tonnage per MC perd = 060 THCdor 15.60 T/HC.mth, based on 26 working days/mth
4. Capital cost = 5,200 Rs with estimated lifetime of 3 yrs (capital cost of HCs in use now, from NEMC Revenue section)
Depreciation = 1733.3 Rs/yr {straight ine method)
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Study on the Sclid Waste Management for Secondary Cities in Sri Lanka Nuwara Eiiya Municipal Council

Action Plan: Supporting Report Kokusai Kogyo Co., Ltd.
Handcart - 3 labourers  [Rate  [Unit No Amt (Rs) [Motes
Labourers 5600(Rs/mth 36 201600[Labrs = 3
Protective gear/equipment 2825|Rs/yr 1 2825
Oil G|Rs/mth 12 0
Maintenance 2500 (Rs/yr 1 2500]Inc). wheel repair/replacement
insurance QIRshyr A 0
Rev Licence O|Rshyr 1 0
Depreciation 1733IRs/yr 1 1733
Total 208658
Case A Case B

|Avg no of trips per day tripsid 3.0 50
[Avg amt collected per mth Timth 9.4 156

verage amount collected ner yr Tiyr 112 187
Unit cost Rs/T 1858{Rs/T 1115]Rs/T {
Notes:
1. Staff protective equipment based on NEMC equipment data and current prices:
a. Sorandi 1 sorondi’HC 2 setsiyr @ 40 Rsea = 80 Rsiyr
b. Ekel broom 3 broom/HC x 12 setsiyr @ 45 Rs ea = 1620 Rs/yr
c. Marmoti 1 mamoti/HC x 1 setiyr @ 30 Rsea= 300 Rslyr (for drain cleaner)
d. Raincoat 3 labre/MG x 1 setsiyr @ 275 Rsea= 825 Rslyr
Total labourer protective equipment costs = 2825 Rs/yr
2. Consider two case for average no of HC trips/d, based on NEMC trips data for handcarts to disposal and transfer @ 0.12 T/oad
Case A - No of trips/d = 3.0 Average tonnage per HC perd = 036 THCdor 9.36 T/HC.mth, based on 26 working days/mth
Case B - No of trips/d = 5.0 Average tonnage per HC perd = 0.60 T/HC d or 15.60 T/HC.mth, based on 26 working days/mth
3. Capial cost = 5,200 Rs with estimated tifetime of 3 yrs (capital cost of HCs in use now, from NEMC Revenue section)
Depreciation = 1733.3 Rslyr (straight line method)
Four Wheel Tractor No Rate Unit Total Notes
Driver 12 5,965|Rs/mth 71580
Labourers 36 5,600|Rs/mth 201600|No of labourers = 3
Protective gearfequipment |LS 3300|Relyr 3300
Diesel 1 62244 |Rs/yr 62244 2223 Liyr @ 28 Rs/L
Tracior Maintenance 1 30C00|Rs/yr 30000(Includes oil {part of service)
Trailer Maintenance 1 1000C|Rs/yr 10000
Tyres and fubes 1 35550{Rs/yr 35550] Tractor = 25000 Trailer = 10850
insurance LS 8252|Rsfyr 8252(Tractor = 8049.7 Trailer = 201.84
Licence LS 30Q[Rsfyr 300(Tractor = 150 Trarler = 450
Depreciatign LS 1105851Rs/yc 110585
Total 533410
Avg no of trips/d {12-18 Sep 02) trips/d 2.00
|avg amt collected 12-188ep 02 T/d 3.3|T/d (avg T/dy4WT
Average amount collected per yr Tiyr 1033
Unit cost Rs/T - SATIRsA
MNotes:
1. Staff protective equipment based on NEMC equipment data and current prices:
a. Eket broormns 2 brooms/4WT 12 sets/yr @ 45 Rsea= 1080 Rs/fyr
b. Fork 1 fork/daWT x 4 setsiyr @ 280 Rsea = 1120 Rs/yr
c. Raincoats 4 raincoats/i4wT x 1 setsiyr @ 275 Rsea = 1100 Rsfyr (1 driver + 3 labrs)
Total labourer protective equipment costs = 3300 Rsfyr
2. Capitat cost data: tractor = 850289.5 with estimated lifetime of 10 yis (5-15yrs range)
Straight line deprec'n = 95029 Rsiyr
3. Capital cost data. trailer = 93,333 with estimate lifatime of 6 yrs (4-Byrs)
Straight line deprec'n = 15556 Rs/yr
(For both tractor and trailer, capital cost based on average cost of all units currently in use)
4. Annval fonnage based on avg Tid x 26 working days/mih x 12 mih/yr
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Study on the Solid Waste Management for Secondary Cities in Sri Lanka
Action Plan: Supporting Report

Nuwara Eliya Municipal Council
Kokusai Kogyo Co., Ltd.

Lorry [No Rate Unit___ [Total Notes

Driver 12 5,965(Rs/mth 71580

Labourers 36 5,600|Rs/mth 201600|No of labourers = 3

Protective gear/equipment LS 3025|Rs/yr 3025

Dieset 1| 133852|Rs/yr 133952 4784 Lsiyr @ 28

Lorry maintenance 1 18000|Rs/yr 18000]Includes oil {part of service}

Tyres & tubes 1 41630|Rsfyr 41830

Insurance LS 8520Rs/yr 8520

Licence LS 4800|Rs/yr 4800

Depreciation LS 57570|Rs/yr 57570

Total 540677

Avg no of trips/d {12-18 Sep 02} trips/d 0.86

Avg amt collected 12-18 Sep 02 Tid 26|T/d

|Average amount collectad per y¢ Tiyr B21|Tiyr

Unit cost Rs/T 659{Rs/T

Notes:

1. Staff protective equipment based on NEMC equipment data and currert prices:

a. Ekel brooms 2 prooms/lorry 12 setsiyr @ 45 Rsea = 1080 Rsiyr
b. Fork 1 forkAorry x 4 setsiyr @ 280 Rsea = 1120 Rsiyr
¢. Rainceats 3 raincoatsilorry x 1 setsiyr @ 275 Rsea= 825 Rslyr {3 labrs onky)
Total labourer protective equipment costs = 3025 Rsiyr

2. Capital cost data. lorry =
Straight line deprec'n =

575700 Rs with estimated lifetime of 10 yrs (8-12yrs)
57570 Rs/yr (NEMC did not have any capital cost data - hence guoted price is for 1990 ELF350 lorry from Chilaw UC data)

3. Annual tonnage based on avg T/d x 26 working days/mth x 12 mthiyr
Compactor No Rate Unit Total Notes

Driver 12 5,865(Rs/mth 71580

Labourers 36 5,600[Rs/mth 201600|No of labourers = 3
Protective gear/equipment |LS 3025|Rsiyr 3025

Diesel 1 87640|Rs/yr B7640 M0y @ 28 Rs/L
Compactor maintenance 1 25000 Rs/yr 25000 Includes oif (part of service)

Tyres & tubes 1 26460|Rsiyr 26460

Insurance LS 11880|Rs/yr 11880

Licence LS 2800|RsHyr 2800

Depreciation LS 166667 |Rsiyr 166687

Total 586652

lAvg no of tripsi/d trips/d 2 00]NEMC estimates

Avg amt collected T/d 4.3|1/d

Average amount collected per yr Thyr 1334 Thye

Unit cost Rs/T 447 |Rs/T

Motes:

1. Staff protective equipment based on NEMC equipment data and current prices (assuming same equipment as lorry):

a. Ekel brooms 2 brooms/comp'r 12 sets/yr @ 45 Rsea= 1080 Rs/yr
b. Fork 1 fork/comp'r x 4 setsiyr @ 280 Rsea = 1120 Rs/yr
c. Raincoats 3 raincoats/comp'r x 1 setsiyr @ 275 Rsea= 825 Rs/yr (3 labrs only)

Total labourer protective equipment costs =

2. Capita cost data: compactor =

Straight kne deprec'n =

166657 Rafyr

3 Annual tonnage based on compactor capacity of
Kandy/Matale data} and estimated compaction density of

NEMC said compactor does about

2 trips/d @

1000000 with estimated Ifetime of

3025 Rsiyr

6 yrs (3-9yrs)

3.7 m3 (from NEMC - 4m3 nominal capacity reduced to 3.7m3 as per

608 kg/m3 {Colombo weighbridge data)

95 % assumed fill factor

4. Annual fonnage based on avg T/d x 26 working days/mth x 12 mthiyr
Summary
Item SwAmt [Cost
(Thyr) Rsiyr}
Current
4WT AWT (3Lr, 2 trips/d) 1033 533410 517
Lorry Lorry (3Lr, 0.9 trips/d) 821 540877 659
Compactor Compactor (3L, 2 trips/d) 1334 596652] 447
C. Graphical Data =3
y _ m 2000 - - . .
1. Current Situation | = 1600 |
Trips/d Noof [Vehicle [Unit costs _ m 1200 ¢ ’
Labrs (Rs/T) | g 800 :
3td TLr |AC 55| | § 400 |
5 trid 2L [HC s g of R0 Bk
3 trd sl |He 1858 2 - £ g
5 trid aLr |HC 1115 i g _ ,
2 trid 3Lr AWT 517 ' % ! ﬁ
0.86 trid 3Lr |Lorry 659 _ |
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NEMC Supervisor Interview Survey Results

Area Basic SWM Data Problems ]_ Ideas for Improvement

Zone 1 | & Vehicles: 4WT (shared with zone 2). 6 HCs s Poor public cooperation, with people discharging waste anywhere (e.g. Chapel | = Public awareness.

e Labrs: 15HC St, Gamunu Mw, James St} and at any time. o Use 2WT/4WT rather than
e CPs: 29 perm, 5 temp ¢ Some commercial enterprises throw their garbage into the drains. handcarts in Bazaar ar¢a — more
¢ LWG: Pola; Safari, Food Lanka, Devon and + Insufficient labourers, due to absentecism. efficient.
Sulaiman local hotels; Cargills Ground Stall. ¢ Supervisor has to cover large distance by foot or bicycie,
o L/d:1Tr/d {HCs = 3-5 loads/d; sometimes 6). » Pola cleaning drains resources from other zones,
* Beggars discharge human excrement for collection.

Zone2 | e Vehicles: THC. 4WT (shared with zone 1): other ¢ Poor cooperation from traders, discharging their garbage into drains or with e Use 2WT rather than handcarts.
tractars may sometimes assist in emptying labourers having to enter their premises 1o collect their garbage. o Covered arca for stationary
stationary trailers. e Some garbage is discharged next to the stationary trailers rather than inside due trailers.

» Labrs: 17HC. 1 public toilets to the trailer doors being difficult to open. Some of this garbage gets wet when e Cover drains with concrete slabs.
*+ CPs: 15 perm. 9 temp it rains or is scattered by the wind.
+ LWG: Kavithas building, Samurdhi stalls near bus
stand. Lawson St, guesthouses on Park Rd, Bus
stand.
e L/d: 4 Tr/d from stationary market trailers + 1 Tr/d
library trailer + 0.5Tr/d normal collection (26
{normal) — 29 (long w/e) HC/d; may be 2-3 times
this during the Mar-Apr “season™).

Zone 3 e Vehicles: HC, 4WT (shared with zone 4), lorry * Only one handcart to cover entire area. e Use two handearts (MC has

(shared with zones 4-6) e Few concrete bins in guesthouse area. meaning handcart has to discharge its load additional handcarts but

e Labrs: dHC to bins along Nanuoya Rd for emptying. which is some distance away (unless it insufficient labourers to deploy

+ CPs: 10 perm, 6 temp meets a collection vehicle in fransit). these) or a 2WT.

¢ LWG: Grand Hotel, Glendower Hotel. many # Handcart collection is difficult along Haddon Hill and Unique View roads which | ® Possible stationary covered trailer
guesthouses. are both steep. near town hall for handcart

e« Lid: 14WT/d (HC — 4-5L/d: long w/e = 8-10/d; » Pony dung is commen around the racecourse area. discharge.
April = 10-15/d).

Zone 4 e Vehicles: ZHC. 4WT (shared with zone 3), lorry » Poor public co-operation in Kalukele and Bonivista with residents discharging » Public awareness/education.

(shared with zones 3,5-6). their garbage anywhere. anytime. ¢ Use one more handcart.
o Labrs: 6HC (1 Pr. 28W), I1DC ¢ High garden waste peneration — mainly grass and tree cuitings. e More labourers.
e (Ps: 28 perm. 9 temp # Drain cleaning is difficult, due to long drain length, illegal septic tank/pit + Divide zone into two as big area.
[ ]

LWG: small vegetable stalls in front of White
House, Nesby Estate, garment and polythene
factories (not collected by NEMC)

L/d: 1 Tr/d (Kelegala, Kalukele, Bonivista).
0.5Lorry/d (Magustota) (HCs do 4-5L/d. 8-10/d
during season)

connections, cattle farm efftuent discharges (e.g. Upper Gibson Rd) and
silt/sediment Tunoff. Another drain cleaner is needed.

Insufficient labourers due to absenteeism and this being an unpopular zone with
labourers — if they want water, residents may sell it to them at 10Rs/bottle and
there are no perks compared with zone 3 where labourers are often given tea,
food and money.

Large area with some steep areas — difficult to cover by handcart.

Use mini-tractor or other
alternative for garbage collection
in steep areas with narrow roads.
Provide walkic talkies to
Supervisors in the field (e.g. for
reporting problems).




(AN

Area Basic SWM Data Problems Ideas for Improvement
Zone § » Vehicles: HC. 4WT (shared with zone 6): lorry Poor public cooperation. particularly in the MC Line area. Most residents don’t Public awareness, especially for
(shared with zones 3-4,6). use the concrete bins provided but discharge their garbage (including human the MC Line area,

o Labrs: 4HC (1 Pr, 1DC, 25W) excrement) anywhere, including to drains. MC labourers don’t like to work Proper hospital waste collection

s CPs: 23 perm, 13 temp here. system.

e LWG: Base Hospital (25-50% Tr/d). City Junction Labourer absentecism — generally they have no labourers for 1-2 d/mth and only Another HC and more labourers.
stalls, MC Line (~128 houses), Other Quarters two for 6-7d/mth; particularly bad during festivals and after payday. Public toilet for Hawa Eliya area.
(~250 houses) Labourer shortage — six more required. Covered trailer.

o L/d: 1 4WT/d (HC do 51./d) Stray dogs. scattering waste and sometimes threatening workers. especially in

the MC Line areca.
Base Hospital waste often contains some needles/sharps and clinical waste {also
placentas previously but this has now stopped). One labourer was stabbed with a
needle recently.
Zone 6 Vehicles: 3HC, 4WT (shared with zone 5) Densely populated area. especially in Mahinda Mw but only six labourers to More labourers. especially one

Labrs: 6HC (also do DCHSW)

CPs: 38 perm. 10 temp

LWG: PWD Quarters’. Mahinda Mw, Eyelashes
Factory (3HC/d). Interfashion (not collected by
NEMC). Boralanda function stalls, Nazareth farm
{OSD). Muththu Mari Amman Kovil

L/d: 2 Tr/d (Mahinda Mw — 375houses. THC/d:
PWD Qtrs JHC/d)

cover the area.

Poer public cooperation in the PWD Quarters area.

Some steep areas. where it is difficult for the tractor to turn. Handcarts are used.
discharging their loads into four bins for subsequent collection by tractor.

High periodic wasle generation by Kovil (Fridays. festivals and weddings).
sometimes up to 1 Tr load.

for Boralanda.

Another Kangani. as a big area to
supervise.

Provide stationary trailer for
Mahinda Mw area.

Procure spare trailer which could
be placed at the Kovil on request.

Notes: CP = collection point, DC = drain cleaner. HC = handcart, LWG = large waste generators. L./d = loads/day. OSD = on-site disposal. Pr = handcart pusher. SW = sweeper. Tt = tractor, wie
=weekend. 2WT = two wheel tractor, 4WT = four wheel tractor. Tractor and lorry labourers are not included in the zone labourers tabulated above but arc specified separately.

' Now called Navagamgoda.
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