Chapter 5

Negombo Waste Stream Analysis
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A. Houschold garbage collection service, garden waste 2nd recycling/com posting survey data

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

Have and use 78 520 Yes 121 80.7]

Have but don’t use 66 440 No 29 19.3

Don’t have 6 4.0, Total 150 1000

Total 150 100.0

Q4-5 to 4-8Recycling

Qns Yes No Fd/Ki Paper Textile | Plastic | G/Wd | Le/Ru | Metal | Glass | Ce/St | Tyres | Total
4.5/4.6 Individual collector 67 33 1 34 12 0 qQ & 4 57 0 2 130
4.7/4.8 Take to shop 42 108 0 8 ] 1 0 ) 1 38 0 0 48
4.9 Comp ki &/or ga waste 10] 140 10 10 10
Notes:

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

Hence, as more responses were oblained for paper compared with cardboard, it was assumed total paper = paper (not paper + cardboard)

Hence, as more responses obtained for metal can compared with other metal, it was assumed total metal = metal can (not metal can + other}

3. Assume same people are both giving/selling things to collectors and taking things to shops so that total doing seme recycling is max no from these 2 questions, not sum

4. In (4.9, 10 households stated they compost both kitchen & garden waste - this answer assumed more accurate than Q3.9, where 7 households stated they compost their garden waste

B. Other household survey data and calculation of discharge/behaviour method %s for surveyed area

WACS Collection Vehicle Waste Com position over 8 days - wt %
Fd/K1 Paper | Textile | Plastic { Gr'Wd { Le/Ru | Metal | Glass Ce/St other Total

Kandy 5821 £1.95 1.40, 7.94 12.31 0.68 0.84 I.13 5.13 0.40]  99.99
Matale 61.29 6.40 107 4.35 18.14 111 (.42 0.36 6.60 0.26]  100.00
Negombo 45,57 8.85 3,50 4.74 24.72 0.94 0.45 0.82 841 2.00] 100.00]

Average Household waste composition over 8 days - wi %
Fd/Ki Paper | Textile | Plastic | Gr'wd | Le/Ru | Metal | Glass Ce/5t other Total

Kandy 69.90 6.93 111 508 11.70 0.41 0.96 1.07] 2.65 0 18} 100.00fHhold wt avg WACS values
Matale 6650 6598 1.34 3.59 15.68 G40 0.37, 133 3.36 0.46] 100.00]Hhold wt avg WACS values
Negombo 5208 739 358 347 22 44 045 (.46 190 431 220 98 294Sce note 1

Houschold survey ]03.1 garb disp 5.9 others | Adopted 5299 752] 364l  3s3| 2283  Gas]  047] t94] 439 224 100.00

{150 fespon “IMain Other behaviour Weighted no of responses to different methods of waste disposal for different waste types Wt avg

LA colln 62 9 92 514 514 51.4 514 514 514 514 514 488.6 329

Self-disp (OSDH 72 35 49 64.6 64 6 64.6 64.6 64.6 64.6, 64.6/ 646 672.4] 51.7

Compost 3 5 B Q49 1 10 0 Q 0 0 0 0 0 20 5.6

Recycle 0 olo4-5.8 1 34 [7] 0 24 57 0 2 131 30

Open dump 13 6 15 116 11.6 116 11.6 116 11.6 i.5 11.6 106.4 6.7

Total 150 55 157 1386 1616 139.6 1276 151 6 1846 1276 1296] 14184 100

Weight i3 02

Notes:

t. Negombo household weighted average composition data calculated for each waste type as Negotmbo VWC x 0.5 x {Kandy HHWC/Kandy VWC + Matale HHWC/Matale VWC) assuming:

& variations in VWC between towns reflects variations in local conditions; and b the ratio of town HHWC/town VWC is approximately constant

where VWC( = vehicle waste composition and HHWC = household waste composition. The calculated %s are then be adjusted on a pro rata basis to give a total of 100%,



[

2 Q5.9 generally supports Q3.1 results except for suggesting LA coll'n is more common and OSD less common. Q3.1 result used in preliminary analysis, applying weights fo matn/other answers as shown

3. For compost and recycle options, use answers ffom other questions as indicated, rather than 3 1.

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

b. For those composting food/kitchen and garden waste, assumed 86 % of materials generated are composted ( from Q4-9) - gives revised total in final column

4. LA collection % considered to be too low based on observation, disposal site tonnages and Q5.9. Q5.9 LA colln % = 586 % - revise LA collri % to be avg of tabulated (32.9%) & this value
5. Self-disposal % considered to be too high based on observation, disposal site tonnages and Q59. Q59 OSD % = 31.2 % - revise OSD % to be avg of tabulated (51.7%) & this value

C. Extension of survey results to entire NMA area

Houschold waste stream results in final column of above table have been adopted as representative of surveyed areas. This survey was undertaken in areas where 96% of households receive

a garbage collection service (see Q2.1 & 2.2). Discussions with NMC Supervisors indicated that the NMA service coverage is approx. 85 %a in Negombo (80-90%) & 675 % in Kochchikade
(60-75% range). Negombo popn = 81001 & Koch popn = 40641 (2001 census). Hence, average service coverage = 792 %

only the Duwa area in Thalahena is provided with a garbage collection service (2 days/wk). Hence, disposal method %s were adjusted to accom % (approx. ) within Negombo/Kochchikade areas, while

Area Negombo + Kochchikade Thalahena Total
Duwa  [Other
[Population 121642 3198] 19711] 144551|Based on 2001 census data but OK to apply, as no population growth
Serviced Unserviced |Sub-total [Serviced |Unserviced rate data available for different areas other than NMA as a whole +

Area (%) 79 21 100 100 0 only using population data to adjust percentages.
LA collection 451 0 357 45 1 0
Self-disposat 408 4.4 478 258 594
(Compost 438 8.7 56 4.8 3.7
Recycle 27 49 31 27 49
Open dump 6.6 12.1 7.8 216 27.1

100.0 100 0 100.0]  160.0/ 100.0

Notes;

1. For Negombo and Kochchikade:

2 Assume for areas not provided with collection service, waste is disposed of by other methods in proportion 1o above %s.

For example, self-disposal in unserviced area = 40.8/(40.8+4 8+2.7+6.6)* 100% = T4.4%

b Overall %s calculated as ({% serviced area) x {disposal method % in that area) + (% unserviced area) x (disposal method % in that area))/100%

e.g self-disposal = (79*40.8+21%74 4)/100 = 47.8%

2. For Thalahena, assume:

a. Duwa area - %s are as for serviced area in Negombo/Kochchikade, except open dumping increased by 15 % & self-disposal reduced by
same amount 1o account for enly 2 day/wk collection service, densely populated area meaning on-site disposal is less feasible and open dumping

in the sea/lagoon being very common.

b. In other paris of Duwa, assume %s are as for unserviced area in Negombo/Kochchikade except open dumping and self-disposal altered as for Duwa for similar reasons.
3. Final %s obtained by multiplying disposal method %s in each area by population in that area and dividing by total population

4. Qverall service coverage = 68.8 %
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D. Waste Generation Rate (WGR) data

Town/city Pop'n WGR Ga waste
(kg/cap.d) [Comp (%)
Kandy 110,049 0.545 11.70
Matale 36,331 0.451 15.68
Negombo 144 551 22.83
These are estimated WGRs based on measured waste discharge rates in Kandy and Matale.

Negombo and Kandy are similar sized cities. However, Negombo garden waste % is approx 2x that of Kandy, indicating a lot more garden waste 1s being generated

and/or collected in Negombo, compared with Kandy. Increased garden waste generation may be due to the different climate & also due to many low incoine

households using coconut palm thatched roofs in Negembo, which require regular replacement  Encreased garden waste collection is consistent with WACS data and observation.
Based on these comments, Negombo WGR 1s estimated as follows:

a. Adopt Kandy WGR, as Kandy and Negombo are similar stzed cities = 0.545 kg/cap.d but adjust this 1o account for > garden waste collectton in Negombo
b. Kandy non-garden waste generation rate = (100-11.70)/100 x 0.545 = 0481 kg/cap.d = Negombo non-garden waste generatien rate = (100-22,83)/100* WGR
c. Negombe WGR = (100-11.7}(100-22.8) * 0.545 = keg/cap.d = adopted value
d. By comparison, Galle WGR = 0.749 kg/cap.d (Fraser Thomas study) -> Negombo value is reasonable.
Graphical Data
Food/kitche ., {Leather/r| Ceramic/
/! 1 |
n Grass/wood| Metal Glass Hard plastic Paper Soft plaSl[ Textile dbber stone Other | Total
Negombo 45.57 24.72 .43 0.82 0.76 385 398 3.50 094 841 2,000 100.00

?GOther ' ' 100% - .
‘@ Ceramic/stone
IILeather!rubberi‘ 80%
|3 Textile
WSoft plastic | goo%
iDPaper '
] iBHard plastic | 40% -
| mGlass !
‘WMetal i 20% -
‘MGrassiwood |

0%




Collection worker recycligg_(data from coliection worker survey)

Item Total

No of workers collecting items for recycling 14
 Total no of workers interviewed 33
Average income(Rs/mth} 13¢
% of those interviewed collecting recyclables 42
Total no of SWM workers 202
% interviewed/total workers 18]
Estimated tolal no of workers collecting recyclables 86]
Notes:

1. Collection workers indicated all recycables go to Nadar Kade
2. Total SWM workers = 204 labourers + 15 drivers - 15 septic tankftoilet labourers - 2 disposal site labourers

Collection worker - recycling quantities

[item No Gy Units Price Units Correcled |Est total |Est lotal
icollecting qty (kg/miljkgimth kg/d
Bottles 9 145|kg/mth 0.5-20|Rs ea 161 988 33f2 "don't know"
Paper 2 30}kg/mth 5[Rs/kg 30 184 6
Farrous 3 6|kg/mth 4 - 6|Rs/kg 18 110 4]2 "don't know"
Metal can 4 14]{kg/mth 3 - 8|Rs/kg 14 86 3
Aluminium 3 11|kg/mth 40 - 75|Rs/kg 11 67| 2
Copper 1 4[kg/mth 80}Rs/kg 4.0 24 1
Totai quantity 14 210.2[kg/mth 238] 1458 49
Est. tot. gty collected 1287 |kg/mth 1459|
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 5 beer botties)
2. No of bottles collected per month = 220 botties/mth, converted to kg/mth using above average weight

3. Gorrected quantity accounts for any "don't knows"
4. Overall quantity recycled = 4% kg/d, which is relatively small. However, househoki survey indicates lot of recyclables
collected at discharge + MM survey in es very few middlemen receive recyclables from collection workers. Assume correct

Central City Transfer Station
During time and motion study, 2 people observed collecting cardboard from central city transfer station. From interview with one of them:

a. About 20 people work here each day.
b. He can collect about 50 kg/d of cardboard
c. Assurne average collection = 25 % of this.

d. Total amount recycled =

Final disposal site - recycling

a. Neither of the twa NMC labourers working at the disposal site are believed to collect recyclable materials.

b. One person interviewed during disposal site survey collects ~ 50 kg/d of F/K waste for his 5 pigs, 3 cows and 5 goats.

c. According to the CPHL, there are about 7 outsiders and 4-8 children who collect recyclable materials from the landfill. Some of these

were approached but refused to be interviewed. Assume their recycling amounts to 12.5 kg/person.d (as per transfer station)
from 7 people (neglecting children) = 87.5 kg/d

d. Total landfill recycling = AR N ko




¢-¢

1. WASTE STREAM HOUSEHOLD, COMMERCIAL, INDUSTRIAL AND INSTITUTIONAL DATA

Population breakdown

2. Residential - Permanent Floali Neg Koch. . |ihal, |Total WNotes |

Hholds_[Feople Hholds _|Pecple
July 2001 census 32122 144551 81001 40841 22909 144551[1.3
UDA/CPHI data on floating population -12737 4
Estimated 1997 population (Divisional Secretariat) 2
Projected 2000 population 2
Adopted 12737 353.5‘ ~ 1774 1000] 6310
Notes:

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

2. UDA Draft Development Pian for Negombao (19989)

3 Megombo MC limits were increased in April 2002 to inchude Thalahena - quoted 2001 census poputation ncludes this new area

4. DA Development Plan states tabour force = 56,710, of which 82% are employed with 30% working in fishing industry while 80% of employed population not working in fishingftourism work away from Negombao.
PHI said ~20% of fishermen spend 6mths outside NMC/yr (fishing off-season) doing other work, while ~20% of other workers work outside the city each day.

Floating population = 20% of fishermen for 50% of year = 0.5x 0.2 x (0.3 x .82 x 56,710) = 1385 plus 20% of other workers = 0.2 x 56710 11342 giving total of 12737

This represents the floating population teaving the city each day

5. Projected 2000 population from UDA Development Plan, based on growth rate of 4 18% (Negombo identified as growth centre in Colomba Matrogolitan Plan)

6. Hhotds = housng units + collective living quarters

7. Population growth:

a. Census data - 1981 poputation = 71018 (from UDA Draft Development Plan). This relates to Negombo only as Kochchikade was added to the MC in 1988

Negombo Census 2001 pop'n = #1001 (Negombo only)

Compound pop'n growth rate = 0.66 %

b. It seems reasonable that aress around Negomba (te. Kochchikada and Thalahena) will tvave grawn at a faster rate aver this time, as they have hecome mare urbarised.

<. From 2001 census, national average annual growth rate = 1.2 % but Gampaha dislrict has average annual growth rate of 2.0 %, which is consistent with commaent (b}.
d. Negombo has also been identified as a growth centre in Colombo Regional Structure Ptan with designated growth rate of 4. 18% (UDA Draft Development plan).

a. Taking these factors into consideration, a growth rate of 1.6 % has been adopted for Negombo, midway between the national average and Gampaha district values

f. Estimated 2002 population = FARGHER, - adopied for this study as cument 2002 popufation

Ganeral Notes on Shading

1. Yellow indicates waste generators surveyediinterviewed during this study.
2. Biue refates to specific notes describad under relevarit items.

3. Purple shows data used in waste stream calculations

4. Brown indicates cells affected by changes in collection tonnages

Abbreviations :

1. Waste type codes: F = food/kitchen, G = garden, Hz = hazardous, P = papericardboard, Pl = plastic, M = metal, M/F = meatffish, R = rubberfieather. In = inert, T = textie
2. Disposal method codes: A-D= LA collection; E-F = on-s#e disposal, G = recycling, H = composting, | = ilegal dumping, J = other

3. Waste stream codes. OSD = on-site disposal, comp = compasting, LA colls = NMC collection, Recy = recycling, ID = illegal dumping, DH = direct haulage

4. Other: WDR = waste discharge rate. WGR = waste generation rate; SW = solid waste
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2. COMMERGIAL & INDUSTRIAL SECTOR - DETAILED INFORMATION

8. Gonsral
Cate- |[Name Address [Relevant Data SW gen [Main 3 |D_|sm 05D Comp [LA Recy D Total JNotes
ory No staff [Type (kgid} _ |wastes {Main other colin
1]
National Saving Bank St Joseph St. Negombo 26| Bank 10(P>P1>F |B G 0 0 2 8 I+ 10]
 Arpico 14 Station Rd, Negombo 12| Ptastic goods 5|PI=F>P |C O 0 5 0 0 5
Bilue Moon Nursery 84 St Josaph St ,Negombe 3|P1ants 10|G-F>Pl |A o 0o 10, 4] 0 10|
Abans 109 St Jaseph St,Negomby S5|Electric Aems 1.5|F>P A Q 0 1.5 o 0| 15
Negombo bus stand PO Sub. PO, Neg Bus Stand 1}Post office 1|P=Pl>Hz jA o] 0 1 O 0! 1
Shamel Sakon St Josaph Rd, Negombo 3|Salon 2|in>Hz=Pl |C 0 0 2 o 0 2
Premart Shop St Joseph Rd, Negombo 2|Grocery 2.5|P>P A 0 0 2.5 o] 0 2.5
Nipuna stores 284 Main St, Negombo 3| Retail shop 1.5|P>FK |A 0 ly 1.5 0 ) 1.5¢
New Colombo Stores 306A Main St, Negombo 4! Stationery 3|P=P>F |B 0 v, 3 [v) 0 3
Monika grinding mills 14 Croos Rd, Negombo 2] Spicas 1.5|P>PI>F 1B 0 I+ 1.5 0 O 1.5
Central Medical Stores 450 Croos Rd, Negombo 5iPharmacy 3|P=F>Pl B 0 o 3| 0 4 3
New Centre Café Custom Rd, Negombe 4|Foods S|F>P>P1 |C 0 0 5 D 0 5
Corination Salon 81 Croos Rd, Negombe 7|Salon 3lin>F>P |B G o 0 29 a1 v] 3
Prashanthi Fumiture 37, Joseph St, Negombo 5|Furniture 15|M=P1>P |C G +] 0 15 ly 0 1.5
Jagath Janatha Textiles 31 Station Rd, Negombo 15| Textiles t0|P>P>F |C i+ 0! 10 I+ 0 104
Sri Shoes Palace 39 Shopping Complex, N 3] Shoes 1.6|PI>P A 8] 0 1.6 0 0 1.6
Arsath Tailors 3D, Shopping Complex, N 2|Tailonng 3 T=PI A 0 0 3 0 0 3r
3 1Shehan Communication 89 St Joseph 5t, Negombo 2|Commun, 0.15|P>F B 0 0 0.15 0 o] 015
Wain Post OFice Negombo ~125[Fost office T ES F 72 0 7.§r ] Q) Assume 35 % OSD |
Rodrigo Stores 542 Colombo Rd, Kurana, ) 1}{Animal food salos 1|PI=P A 0 0 1 0 0
Thisara entarprises 65 St Jo% Street ,Negon 4|Tire sale & repair 165|R=PI>F 1A 0| 4 165 0| Y
ufik hotel 181 Main Negombo JNA Catamotel 40{F>In>P |B J 0 [}] 40| 0 [ [TEM study: 1HB/
Calton Sweet House 228A Greens Rd Negombo|NA Caféhotel 96|F>P>P |D G 0 0 %6 0 4] T&M: 5 bl pt bags
Kaushalya hotel 75 Rajapakha Broadway RJNA Cafémhotel 30jF>P>P1 |B v 0| 30 0 0
Sheree Land Restaurant 74 Ethukala, Negomba 10t Caféhotet B8O|F>G=Pl |C.F G 24 0 54 2 [¥] JAssume 30 % 05D
lew Selwara) Cafe 141 Greens Rd, Negombe 13]Caféhotel 100|F>P>PI |D G O 0| 883 117 0 T&M study: 3-4HB/d
Hotel Pasgorasa 65 Kroose Rd, Negombo 8| Café/hotel 20|F>P>Pl jD ¢ 0 20! 4 0
reen Land Hotel 238 Old Halawatha Rd, Negq 8| Café/hotel 30|F>-P>Pl |D 0 0 30 o 0
Alagappa Hotel 1513 T. Kroase Rd, Negom 3| Cafémotel 10|P=F>In |D G 0 0 7 3 0 10
otel Renuka 10 Greens Rd, Negombao 8| Cafémotet 20|P>F D 0| 0 20 0 0| 201 TEM study: 1HB/d
Total 669.25 28.2 .0 6163 247 0.0] 6653
Notes: T % = 2 -
1. Recycling data {from smail and large waste generator surveys):
a. SW1 (National Savings Bank) recycles ~ 275 kg/mth of paper = 9.0 kg/d = 90% of SW1 waste generation - too high - assume paper recycling = 80 % of generation
b. SW17 recyddes 2kgimih of bottles = 0.07 kg/d
c. SW18 recycles 4 tins mthly - assumed negligikie
d. LW22 recycles 10 pl containers & 20 pl bottiesimth; 25kg/mth gl bottles - assume 60kg/mth total = 2 kg/d
&. LW34 gives away 350kgimth of foudAdtchen waste for animal food = 11.7 kg
f. LWA41 pives away 90kg/mth of food/kitchen waste for animal food = 3 kgid
3. Commercial waste genaration calculated as follows:
a. From survey data, WGRs= 3.6 kg/shop.d {(SWGS), 59.3 kgfenterprise.d (LWGS, comm); 47 3 kglenterprisa.d (hotels); overall avg = 223 kglenterprise.d
b. Total no of business licerces = 2086
less markets = 562 {excluding Leliama Fish market as this is a cooperative which is assumed to have one business licence
fess tourist hotels = 28
Less industrias 138 726

No of comm erterprises not covered by other calegories

¢. From business liconca data:

No of bakeries, pastry shops, hotels, cafetenas, restaurants = 123 @ 47.3 kglentarprise.d = 582 Tid

No of very large anterprises with high WGR as per survey = 40 @ 59.3 kglenterprise.d = 237 Td

Supermarket, Greens Rd (see survey data below) = 184 @ 8.7 kgistaild = 160 T

No of small enterprises = remaining places 1013 & 3.6 kp/enterprise.d = 3.67 Trd

1360 13.47 Tidor 8.4 Trloads/d based on

d. Tractor load data indicates an average of 9 AWT loads/d from Bazaar | + I areas and 3 from Kochehikade area = 12 4WT loads/d = 192 TMd
Subtracting market wasie in these areas of 3.04 Tid (Bandula mkt, Dudiey Senanayake Central mkt, Kochchikade central mkt) gives a total of 16.16 Tid
Assuming the non-market garbage from these areas contains 50 % commercial waste, comm waste ganeration = 808 Td
& Adopting tha higher of these two estimates gives comm waste generation = 1347 Tidor 8.4 Trloads/d, equivakent to a WGR of kgusiness.d

(it average is taken, commercial waste as % of otal waste is anly 8%, whils using the higher value gives comm waste % of 10%, which is considered mors reasonable)
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Addess No of slaks Staks WD WOR [Main Recy |~ D ﬂm_\es
Meat/Fish{ Veg/F ruit Goods  [Other Retail Wisale |Total (kg/d) kgistall.d colln
Negambo South Fisheries 400 [ 0 0 300 100] 2000 5 00|MIF > PI 100 D]  2000)1-3Tid disposed into lagoon
237/1,Main St Negambo 79 80| 7 1 NA NA| 167 640 3.83|F~CB>P 3 640 0
Dudiey Senanayake Central Mkt Negombo 0 100 60 4 NA, NA| 164| 800 4.88|F>CB=>P ¢ BOO v
Fish Market Woella Veediya,Neg 125 30 3| 15 NA NA] 173 20| 0.12|MF=PI v 5 15
Kochchikade Central Market Kochchikade 24| 11 8 15] NA NA] SBJ 1600] 27.59|F>M/F 0 1600 [3)
Sub-total 628 221 78| 35| 300 100 962 5060 5 26/
a Stalis| kg/pola.dlEqno  |Eq WG
Kamachchodae pola Negombo 23 300 300 5 626 84001 179 1829 1019|F>~M/r>CB 0| 1829 0} Sun/Wed
Green Rd (night pala) Greans Rd, Neg &) 100 350 0J 450 4000 571 B &9 O 571 Ofsat; Bam-11pm
Kochchikade Pola Kochchikade 325 3200 437 9.85 0 457 O] Sun; 4am-2pm
Munnakkaraya Pela Munnakkaraya 10, 10 99 10 99 9.91 0 99 OfSmalt, daily
Aliya pola Wunnakkaraya 23 23 528 23] 528 23.47 o 528 D)Daity, fishivege
ub-todal 23 433 6501 5 1436 14227 32 3484] 10.80 Total
51 654 728 40) | 8544} 6.65 13| 65 5]
% Z 100
= Super Market Greens Rd, Negombo {) 0 116 68 NA, NA| 184] 1600 8 70{PI=CB>P ainly retail - excl from above
Notas: In this cass, FAK = vegetabiaffruil wastallaaves, coconut shells. atc. Querall WGR = T3 kg/stall.d

1, NMIC slaughterhouse is very smak, with only 1-2 people slaughtering animals here daily (most meat is brought inta the city from outside). Hence, slaughterhouse waste generation is assumed neglnglme
2. Blue shaded data from supervisor interview survey of from NMC PHis

Estimating waste distharge.

a. Bandula mkt - survey waste disch. = 0.26 Trid but during T8M, WD = 0,33 Trid and NMC tab'rs said usually >, sometimes as high as 1 Tr/d + there is also another CP

on the other side of the mkt where some mkt waste is discharged. For these reasons, assume 04 Trid @

b Supermarke!, Greens Rd 1Tid @ E Thoad = 16 THd

¢. Kochchikade Central mkt: 1Tdd @ Thoad = 16 T

4. Kamachchodae pola: 4 Trid @ Tload = 6.4 Tipola on 2 diwk = 1.83 Tid {avg)

e Green Rd night pola: 25Tid @ t Tload = 4.00 T/pcla on 1 dwk = 0.57 Tid (avg}

f. Kochchikade pola: 2Tid @ Toad = 3.20 Tipola on 1 dwk = 0.46 T/d (avg) for average of 325 statlls {300-350)
9. Munnakkaraya Pala: assume WG = stalis x avg pola WGR @ 991 kg/stall.pola gives 0.1C T/polaon 7 diwk = 0.1¢ Td

(cakeulated from average pola WGR = 14128 kg/pola from 1426 stails)

h Aliya pala: Sup'r 0.5Trit reduced to 033 Td @ fload = 0.53 T/pola on 7 diwk = 0 53 Tid for average of 225 stalls (26-25)

i Averags mkt WGR based on narmal markets + paia stails, whare pola stalls and WG expressed in terms of equiv no of stalls/d and kg, based on no of daysiwk of operation
3. Recycling based on:

a Lellama mkt recycles 3000 kg/mth of fish waste = 100 kg/d for animal feed {mainiy crab farm}

b. Bandula mki - a piggery fammer tomes 1o the market 4-5 times per mith to coliedt g Tood - approx SOkgimth = 2.5 kgid

¢. Super Market racycles 150 kgimth of choard = 5 kg/d
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Hotel Address Avg no of Avg WG WGR ‘Waste Disposal methods Waste Stream Data
siaff Guests _|(kg/d) +5.4T Main Other OS> [Comp LA colin _|R [»] DH Total

Rani Holiday Inn 154/9 Porutota Rd,Palagature, Koch. 35 40 50 0.67JF>G OF G 201 0.0 23.3 66 0.0 0.0 50|
Romantic Garden 23272 Kudapaduwa, Negombo 8 12 30 1.504F>G>Gl |G c 0.04 0.0 18.7] 11.3] 0.0 0.0 30
Golden Star 163 Lewis P1, Negombo 70 10| 5001 6.25|G>F>Pl  |G,J D 0.0 0.0 123.0 12.3 0.0] 3647 500
Cameilot Beach 345 Lewis Pl,Negombo 80 40| 5001 417|F>G=>P1 |G D 00 0.0 351.9] 1481 0.0 0.0 5001
Sunset Beach Hotel § Caron Pl,Negombo 38 10 1004 208|F=P>G |G.J 0.0 0.0} 21.9) 8.1 0.0 0.0 100
Ico Bear Guesthouse 1072 Lewis Pi,Negombo 4 2 15 2.50)G>F [of H 0.0 02 14.8| 0.0 [+1s] 0.0 15
Windmill Beach Hotel 70 Ethukala, Negombo 10 10 30 1.50fF>P>G |D G 0.0 0.0 27.8 22 0.0 0.0 30|
Browns Beach Hotel 175 Lewis Pi,Negomba 2001 43 500 2 47|F>G>Hz [G.J F.H 174.0 1.2 32321 1017 0.5 0.0 600
Surflower Beach Hotal 289 Lewis P1,Negombo 70 40 80| 073|F>G>P G o4 0.0 0.0 300| 500 0.0 0.0 80|
Blue Oceanic Porutota Rd, Ethukala,Negombo 200 B0 700 269G>F>P 1G.J CFH 133.6 15.5) 133.6] 1500 00| 267.2 700
Royal Oceanic 31 Porutota Rd Negombo 1801 50 600 2.50§G>F>P |G.J C.E 1t2.5 0.0 112.5] 1500 0.0] 2250 800
Oasis Beach Hotel 31 Porutota Rd,Negombo 8] a0 1.58fF>P>P| D 0.0 0.0 60.04 00 0.0 0.0 50|
Sea Garden Hatel 31 Porutota Rd,. Negombo 30: 10 1.501G>F>P |G.J cH 0.0 1.3] 12.6] 226 0.0 234 60|
caan View Guesthouse 104 Lewis P1,Negombo 3 4 1.43|G>F>P |C 0.0 0.0 100 0.0 0.0 0.0 10
Goldi Sands Hotel Ethukala, Negombo 80 70| 0.83|F=G C GJ 0.0 0.0 16.3] 100.0 0.0 8.8 125
tar Boach 8373 Lewis Pl, Negomba 8 5 0.38|G>F C 0.0 G0 5.0 0.0 0.0 0.0 5
opaz Beach Hotal 21 Porutota Rd 20| 20 1.50|F>G J D 0.0 .0 21.0 0.0 0.0 39.01 60|
oted Silver Sands 229 Lewis Pl Negombo 1 10 1.19|G>F>P |D G 0.0 0.9 13,3k Q.0 0.0 25§
Baach Vila 2/3 Senevirathna Rd,Negombo 6 5 0.91{F>G>P1 |O G 0.0 0.0 9.9 [eds 0.0 10
Deapan Guesthouse & Hotel 189¢15 Lewis Pl 12 8! 0.56|F>G>Pl [C E.G 2.3 0.0 4.3 0.0 0.0 10]
otel Catamaran 208 Lewis Pl Negombo 35 4 0.38)F>G=P1_IC J G 0.0 0.0 10.0 0.0 0.0/ 15
Sub-total 1118 481 2.24] 443 18| 1343 0 928 3585
IWaste stream %s (survey} 12.3] 0.5] 37.5 23.8 0.0 259 100

1[interine Beach Hotet Lewis Pl Neg 13 35 54 1.12] 6.6 0.3 202 12.8 0.0 139 54
2]Silva's Beach Hotet 16, Ethukala, Nag 30 20 56 112 5.9 0.3 219 13.3 0.0 14.5) 56
3|Ciub Seaspray Porutota Rd, Palugatare, Koch 20 35 62 1.12 78 0.3 231 14.7 0.0 16.0 62
4|Seashelis Hotel Porutota Rd, Palugatare, Koch 95 40) 303; 2.24/ 32.8] 14 99.7] 100.0j 0.0 68.9) 303
| Total 1276 511 | 4059 497 204 0 1041 4059

Notes: Total guasts + staff = Guests+staft/d waste stream %s B S ey
verage WGR = _ ky/({guests+staff).d

1. Total no of hotels =

25

2. Oceanic Garden Holtel has now been renamed Cliub Seaspray
3 Waste stream %S based on mainfother disposal methods, additional survey data (LWGS, piggery) & estimated hotel waste composition (see table 1o right) as follows:
300 bottesimth @
Assume all ga/pa waste gowes 1o OSD, calcutated from comp'n data: OSD = {37.4+7 B)I{100-2 3) x {50-6.6), residual = LA coll'n
85 % of F/K waste in accordance with adjusted comp'n

a. Rani Holiday Inn recycles

b. Romantic Garden gives unspecified amt of foodkitchen waste for animal feed - assume
¢. Goiden Siar recycles 10 pl botties/mth & 100

NMC said they collect 1 HC/d or

066 kgea =

6.6 ky/d

d. Gamelot Beach recycies 350 plastic bottlesimth, 80kg/mth of metal and unspecified amt of food/kilchen wastes as animal feed.
Assume pime recygciing = 350*0. 1480 = 115kg/mth or 3.8kgid, while

{ lcabear Gusethouse composts Bkg/mth of food/kitchen waste =
9. Windmill Beach hotel recycles 100 gl battles/imth =

0.2 kgid
2.2 kyid

lass botttes/mth (~T0kg or 2.3kg/d) & gives 10kg/d of F/K waste for anitnal food (piggery survey)
kg/d: remainder is direct haulage by Hotel Assn tractor

65 % of F/K waste goes to animal feed in accordance with adjusted composition
o. Sunsat Beach recycles 500 pl bott/mth & 1200 gl bot/mth (500xC.1+1200+0.66kg/mth) & 50kg/d of F/K wasle as animal feed (piggery survey); residual = LA coll'n {see note 4)

. Browns Beach recycles unspecified amt of P! (assume S0kg/mth, as per Sunset Baach), 100kg/d of F/K waste for animal feed {piggery survey), composts 30-40kg/mth of ga waste;
65 % & OSD = remainder, as per mainfother disp. answers (probably, other ga+pa waste bumt on-site)

assuma Other - LA colin (3ee nole 4) =
1. Sunflower beach hotel gives 50kg/d of food/kitchen waste for animal feed (piggery survey)

j. Blue Oceanic gives 150kg/d of F/K waste for animal feed (piggery survey); composts 5% F/K waste, for other, assume DH =
k. Royal Ocsanic gives 150kg/d F/K waste for animal feed (piggery survey); for other waste, assume OH=
|. Sea Garden gives unstated amt of F/K waste for animal feed - assume

For residual waste, assume DH=

n. Topaz - assume DH =

65 %, other = LA colin

50 % (note 4)

50 %(note 4), LA & OSD =

;OSD&LA =

85 % of F/K waste as per adjusted comp'n; it alsc composts
65 % & LA colfnn = remainder, as per mainfother disposal options
m. Goldi Sands gives 100kgid of F/K waste for animal feed (piggery survey}, for residual waste, assume LA =
{estimated survey waste generation increasad from 75 to 125kg/d 1o account for piggery waste coll'n being > stated generabon}

. Sitver Sends recycies 475kg/mth of plastics, > than 15kg/d wasts gen'n - increasa gen'n to
9. Beach Vilia recycles 20 pi bott/mth = ~2kgimth - negligible
q. Deepani GH recycles 150kg/mth of plastics = 50% of stated waste gen'n - raduce {0 10Ckg/th & assume for other waste, LA colin =

r. Catamaran gives Skgid of food/kitchen waste for animat feed (piggery survey), with residuat baing taken by NMC 1o landfil

s. Seashelis gives 100kg/d of F/K waste for animal feed (piggery survey) - other as per avg hotels

1. For unsurveyed hotels, assume 50% of avg WGR for small hotels and avg WGR for large hotel (1.e. Seashelis) + average waste stream %s except for Seashells where some data from piggery survey is available

25 % ea

25 %ea

5 % of F/K waste

65 % & DH = difference {see note 4)

Galle

Wi %
F/K 93 4
Ga/wd 24
Pa/Cd 2.8
Pl 0.4 K
Gl 0.3 5 23
Me 0.3 0.5 0.3
Te 0.2 0 0.2
in 0.2 0.5 0.2
Total 100 100
Notes:

WAR = woighted average rank
based on survey data with
&Y™ answer being allocated
a score of 0.5

Adjusted comp'n based on:
a.Reduce F/K by

b. Incr Gamwvd by

¢. Increase Pa by

d. Increase Pl by

& increase Gl by

25 kg/d, to be consistent with main and other disposal methods & reduce plastics recycling to 350kg/mth

4. For LWS5,8,9.10,11,21 & No 4, J = piggery farm vehicle takes residual waste to NMC collection point.

5. Average no of hotel association tractor tripsid =

0.86 trips/d x

Thrip =

1.37 Tid; above gty =

outside NMA and collects beachside litterigarbage. Assume remaining hotel assn tractor tonnage comprises 1HC/ of beach litter =

85 %, OS0 = remainder

kg/d &

% - reasonable as hotal tractor collects from 4 large hotels

S22 00K kg/d from hotels outside NMA

49 %
35 %
5%
7%
2%
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d. Industries

1. Surveyed Industries (excluding sawmills}

Surveyed industries Address Type No of SW Gen [Main3  |Waste disposal Waste disposal
Staff (kg/d}  [wastas  [Main Other  [OSD Comp |LA colin  |Recy 1D Total

St Regis Packing Factory 173 Walihena Rd, Daluwak{Paper bag manuf 200 110|P>M=F |G E 33 [ 0 66.7 o 1t0.0|
LW3€ |Envich Electrical industry 50 St Lazaras Rd, Negomb{ Bulb covers manuf 10 3{PI>GI>G {C G 0 0 26 0.4 0 30
LW37 |Menara Tite Factory 950, Kaftuwa, Kochchikade|Tile manuf 35 oin>F=G |J F.G 70 0 ¢! 0 0 70.0
LW38 {Lanka lce Factory (Pvt.} Baseline Rd,Daluwakotuwallce manwut 28/ 201G-F>P IF 20 0 o 0 By 20
LW43 IViva Lanka Pvt Lid 640/44 Colombo Rd, Kuran|Bags manuf 200 150|T>R>F |G 0 0 0 150 o] 150.0
Lwa44 [Nilantha Metlin Industry 50420 Gamini Rd, 2nd KuraiWelding work 8 140|M G 0] 8] 0 140 o] 140.0
LW45 JMetro Industries Kochchikade Spare parts manuf 35| 120P>G>F |G AF 10| D 10 100] 0] 1200
LwW4g 1Silver Land Coir Mii 5481145 Colombo Rd, 2 KujCoir manuf 18] 5|G=F E F 5 0 0 0 0 5.0
LW47 INeil Marine Boatyard 70A St Jude Rd, Negombo |Boat manuf 350 100|GE=P>P1 |J FG 84.2 Q0 0.0 15.8 0| 100.0
LW48 [Elsuma Baseline Rd, Daluwakotuwd Elec. circuits 750 1071[P>PI>F D GH 0.0 4.6} 1027.9 385 o] 1071.0
LW49 JK.M. Export Lobsters 5 Nevil de Silva Mw Lobster exporters 4 T|P=G>F A c.0 0.0 7.0 0.0 o 7.0
LWS0 |Lakray Apparels Pvt Lid Lake Garden, £thukala, Ne{Garment 40 60|T=F>P |JF 60.0 0.0 0.0 0o 0f 600
LW 51 a Garment 62 Chilaw Rd, Negombo  |Garment 105 25(T>F>P {O G aQ 0.0 234 12 0 250
Lw52 |T. Fernando Prawn farm 8 Milepost, Dungalpitiya, THPrawn farming 3 Wiin>G>F |H FG 119 17.9] 0.0 0.2 0| 30.0
LWS3 |Belden Industry 283 Kapumgoda, PamunugiGlove manuf 80 15[R>PI=G |G F 3.5 v 0 115 0 15.0
LW54 {Drycast Co 130 St Lazaras Rd,Periyam|Pellets manuf 3 25|T=P>F {J 0| 0 ] 0 25| 25.0;
LWS5 |Emica Combined Pvt Ltd 160 Colombo Rd,Negombo|Plastic manuf 11 1 F=PI=P |D G 0 0 7 0 0 7.0
LWS56 |Jerod International Ferwood, Datuwakotuwa, K{ Charcoal manuf 13 3|G>F F 3 [v) O ] 0, 30|
LW57 |8 R Engineeri 583 Pawsiya Walhlhe,Thalﬂ Plastic parts manuf 54 83{PI=P=G |J F.G 80.2 0.0 C.0 2.8 O] 830
MME | Speed Pellets 50 Archbishop Nicholas Ma] Plastics recycling 18 5Pl & Pa il-= 5.0 0.0 0.0 [© 0 5.0

1965, 2045 3961 225 1078.3 527 .1 250] 2049.0

Notes: Disp method (% 193 11 52 6 257 100.0fall data
1. Codes for waste types: F = food, G = garden, T = textile, P = paper, P = plastic, M = meta!, G! = glass, | = inert Disp method (%} x 7 % {1.LH i excluding Elsuma
2. Code for waste disposal: A-D = LA collection, EfF = bury/bum, G = recycle, H = compost, | = open dump, J = other
3. Eisuma generates 2 tractor loads per day (small trailer) - assume 21 m3volx 300 kg/m3 = £35 5 ko/d, assuming 85 % fullx 2= 1071 kgid
4. Waste stream data, particularly recycling/composting based on:
a. LW35 recycles 15 plastic barrels/mth and 2000kg/mih of paper = €6.7 kg/d (excludirg plastic barrels - reused)
b. LW3E& recycles 2kg/mth of plastics & 10kgimth of metals = 0.4 kg/d
c. L'\W37 recycles 5000kg/mth of broken liles = 167 kg/d; exceeds generation - these are used to make new tiles - hence being reused - ignore
d. LW43 recycles 240kg/mth of animal feed & 3000kg/mih of textirubh, = 108 kg/d - slightly less than generation but assume all recycled as per Q1.6 answer
e. LW44 recycies 140kg/mth of metals = 4.7 ky/d - much jess than generation but as all metal waste, assume alf recycled as per Q1.6 answer
f LWA4S5 recycies 3000kgimin of metals = 100 kg/d - slightty less than generation - OK: assume remaining waste = 50:50 split between A & F

9. Lw47 give their waste to a private contractor at about Bmth intervats for disposal at an unknown place {classified as OSD for purposes of this study) and recycle 35 plastic containers/mth,
100kg/mih of polythena bags, 100kg/mth of cardboard, 275kg/mth metal & 100 metal barrels/mth

Assuming pl and metal containers/barrels are reused, gty recycled = 15.8 kg/d; assume 75% of remaming waste is incinerated (also OSD), 25% OSD

N. LWA4E recycle 1 lonry load of cardboardimth, 0.33kg/mth metals, 400kg/mth foodskitchen waste for animal feed & compost 5-6 gunny bags/mth of garden waste + 35kg/mth other

One gunny bag is B5cm x 55cm x ~40cm (when full) = 0,187 m3. Weight of one bag = 18.7 kg, using garden waste density of 100 kg/m 3 (Tchobanoglous et al) - seems reasanable
Assume Jarge ELF lorry, measured vol = 571 m3 (Matale data), capabile of carying 756 kgfioad, using 1.5x c'board waste density of 76 ko/m3 (Tchobanoglous, 1.5 factor added
to afc for some compaction in vehicle) & assuming lorry is 175 % full; this qty gives selling price of 2.9 Rs/kg, which is within typical range of 2-4Rs/kg - assume estimated quantity is reasonable
Totat gty recycled = 38 5 kg/d; total gty composted = 4.6 kg/d

L LW51 recycles 35kg/mith of foodikitchen wasies as ammal fesd = 1.2 kgld

1, LW52 recycles Skg/mth of food/kitchen waste for their own use (Prawn food) = 0.17 kg/d and composts unspecified quantity of piggery wastes and prawn farm ash/soil

Assuma composted waste = 60% of non-ecycled waste, with remainder going to OSD

k- LW53 recycles 45kg/mth of polythene bags & 300kg/mth of leather = 11.5 kog/d

| LWS54 burn their waste in another place outside thewr property - assume this is illegal dumping

m. LW5S recycle 1500 lidsimth, sending them to factory for remanufacture - assume this is reuse rather than recycling

n. LW57 give their waste io a private contractot at about Syr intervals for disposal at an unknown place (classified as OSD for purposes of this study) and recycles 84 pl containers/imth & 84kg/mth of metals =
2.8 kg/mth (assuming pl containers reused); some waste is also bumed on site- included in OSD amt (.e. 05D = private contractor collection and burning)

5. Total industrial waste (excluding sawmill waste) calcutated as follows:

a, Total ne of industries = 139 less 10 sawmills = 128 mdustsies, including 72 -weldingfiathe works

%. No of industries surveyed = 20 with avg WGR of 102.5 kgfindustry.d or 1.043 kgiworker.d

c H Etsuma excluded, avg WGR = FEUREK kgfindustry.d or 0.805 kgiworker.d

d. Excluding Eisuma {special case), total industrial waste generation = i kard # industries
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Location Avgno |SW gen |Survey notes Waste disposal |
workers |{kg/d) l0SD Comp |LAcolin |Re
510 Colombo Rd, Kurana 4 135]S0 bumt’sold; WC sold 0 0 [&
225 Chilaw Rd, Kothewa 10 195]SDAWC/B given away or sold o 0| [+)
1079 Chilaw Rd, Daluwakotuwa, Koch 9 140{SD/WC soid 0 0 0
140 Chilaw Rd, Kottuwa, Neg 8 280|SDMWC sold 0 0 0
16 Juma Majid Rd, Periyamulia 8 75|SD given away D 0 0
145 St Joseph St, Neg 4] 143|SDWC given away 0 v ol
2 Mirigama Rd 5 415}500 note 3 15 o &
45| 1383) 18 G o]
| Disposal % =k L5 ]

Notes:

1. Main wastes are sawdust (5D} and woodchips (WC) with some sawmills also producing some bark (B}.

2. For No1, assume 50% SD (2.25T/mth) bumt {= OSD), 50% sold

3. For No7, 7.5T/mth of sawdust is burnt; 4 5TAnth of woodchips are used as fumace fuel for tile making or sold (both classified as recycling); 0.45 T/mth of bark is composted

4_Average sawmill waste generation = 198 kgisawmil.d or 30.1 kgiworker.d
Other known sawmnills:

1|NTEC Femando 740 Colombo Rd, Neg

2|5t Annes Sawmill 229 Chilaw Rd, Kottuwa, Neg

3] St Annes Sawmill Parakrama Rd, Kurana

Assume total sawmill waste gen'n = et oo M kg/sawmitl.of (1077 x surveyed waste generation)

Assurne Waste straam breakdown percentages as calculated above.

3. Summary
Name No Workers [WGR Units oW gen JMain3 | Waste disposal (%)
(kgrd)  |wastes [GSD Comp LA cotin [ Total
Elsuma 1 TIRE ef  1071|P>PI>F et 5 100.0
Sawmills T AT > 45 30,11k, 2823|S0.WC,B : ; Y 100.0
Other industries R Unknown s kgfind.d 6589IF>G>Pl | 2 e 100.0
Total 139 10483
3. INSTITUTIONS - DETAILED INFORMATION
a. Schools
Téchools Tocation Students [Teachers  [lotal _ [Hostel
1|Newstead Girls School 2608 04| 2699
2|vamachehoda Musiim College 143 1 154
¥} Vijayarathinam Hindu College 22001 67 2267
4lst. Nicola MV, Murnakkare 1018 37| 1053
St Marys College 2400! 92| 2402
6|St. Sebastian College Wellavediya 1212 47| 1319
7|Botawaiana Mv 1353 so| 1403
8|5t. Annes College Kurana 930 36| 966/
9|Harischandra MV 3937 125] 4052
10}Vidyalankara Vidyalaya 788 25 813
11]5t. Josephs College 802 30 832

2]ave Maria Girls Schooi 2875 90| 2065 1AB SG
St. Peters College 2480 87, 2567 1AB SG,LW26
Maris Stelia College 2345 123 24568 30[1AB 1, SG LW23

Kudspaduwa College 208/ 15 Eral 2
18]l Hilal Cotiege 1729 75| 1804 1AB
17]5t Marys Mix College 2527 784 3311 2

183Kochchikade MV 567 23 580 1C
19{Pallansena Primary School 577 21 598 3|
Duwana Mix School 161 10 171
21]Al Farial Mushim Vidyalaya 1410 52| 1462 1C
22|Palangathure MV 196 12 208
23| Eththukala Mix School 304 15 319
2415t Anthonys Daluwakotiwa 969 38 1007 1c
a MV 1167 491 1218 2|

LM
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| Schools Location Students [Teachers Tatal Hostel  |Type Notes
Z6[Kattuwa Prmary 23] s 13z 3
27]St. Annes MV Daluwakatuwa 894 29 923 3
28]Loyala Vidyalaya 1499 66 1565 iCc SG
Fitipana MWV ' Thalahena 1305 54| 1359 1AB LW27
30)St. Anthonys Cotlege Mankuliya 233 13 245 2
31| Tikanduwa Primary 503, 17 520 2
32|Thalahena Thalahena 415 17 432 2
33} Ouwa Primary Thalahena 415 18 433 2
34[Baisawatta Primary Thalahena 379 17 3396 2
35|Kapungoda Primary Thalahena 152 8 160 2
36]Dungaipiiya Primary [ Thatahena 217 12 229 2
37]Kapungoda Catholic PV 166 5 171 3
| Total 41360 2273] 43633
Notes:
1. SP: Speed Pallets were approached by three schools asking them ta teach their students about recycling.
2. Zonal Education Offica data - July 2002 (teachers = recommendad ne)
3. 3G = semi-government
Survey Resulls |Disposal Waste Stream Data
: Students | Staft Mairy Cther  {OSD Comp (LA colln |Recy iD Total
H Vijayarathnam Hindy College 2200 67 F 159 00 o0 0.0 [ 15.0!
St Marys College 2400 92 C 0.0 0.0 2040 0.0 00| 204.0
B]Harischandra MV 3937 125 LA colin .0 0.0 2286 0.0 0.0] 228.6
St. Peters College 2480 87| B H 0.0 536 214.2 0.0 00| 2678
gMaris Stella College 2345 123 A F 875 0.0 162.5 0.0 0.0| 2500
Pitipana MV Thatahena 1305 54 F G 76.5, 0.0 0.8 0.0] 0.0 76.5)
Total 14667 548 179 54| 809 0] 0 1%
Notes: WGR = i kgl{studantsrstafl d (Waste stream % 7.2 5.1 T 2.0 0.0 1000
1. Surveyed schools indicated in yollow + some information obtained from NMC fer Harischandra College - hance included above
2. These schools represent 35 % of total NMC school + student population
‘Waste generation data:
St Marys Callege {JICA survey data) = 4 barrels/d & 200 Libarrel x 300 kg/m3= 204 kg/d (assuming 85 % fully

. Harischandra MV & Stella Maris College (NMC Sup'r data)

. St Peters College =
. Pitipana Mv =
- Waste stream data

. Maris Stedla - assume LA colin =

. Pitipana recycles 3 3kg/mth of paper - negligible

0.5 4WT/d =
3 HBKd @

1 4WThvk @
21
100

m3 x
Ubarrel x

g Trvip =

300 kg/m3 x

300 kgim3 =

85 % full =

268 kovd {assuming small traiier)

76.5 kgfd, assuming

a5

% full

20 % of alt waste composted

65 %, with residual waste being bumt on site (probably mainly paper and garden waste)

229 kg/d - compare with survey data for Maris Stalla = 250kg/d - OK - use survey data

. Application of survey results to all schools
Assume calculated waste stream %s are applicable to all schools in Negombo and Kochchikade and Duwa primary school
Far schools in Thalahena, other than Duwa, these 4o not receive a garbage collection service and hence waste disposal is enfirely by OSD.

ased on these assumptions. final waste stream data is presented below:

3
a
b
C
d
4
a. St Peters coliege compost an unspecified amount of their waste - as garden wasie is their most cormmon waste type, assume
b
<
5
a
b
B

Schools Students + Staft WGR WG | Waste Stream
Com) LA colin_[Recy Il dump _ [Total
All Negombo + Kach schoots + Duwa primary 150 2265 2916
All other schools in Thalabena Q 133,
Total 150 3099
Waste siream %s ; 00
b, Other Educational Institutes
No Name Location Stuctents JTaachers Total Main Other 0SD  [Comp LA colin |Recy [ID Total__[Notes
ijCon Bosco Technical college Ethukala, Negombo 450 E F.G 20 0 [) 10 0 30.0JLW59
M Kitunana High Education Institte  |10D Main St,Negombo 600 A F 8.8 0.0] 16.3| 0.0 0.0 250jLweD
3|Adventist International School Koppera jn, Neg 400 F 80 o0 0.0 0.0 0.0 8.0
4|Science College Thaladuwa 2000, A-D 0.0 Q9.0 100.0 0.0 0.0| 1000
5!Dalypotha Intemational School 1Dalupotha 200 F
6| World Educational Instiute Main 5t, Neg 14 F
7|Jayani Educational Institute Neg NA NA E/F
8|Quikway Private School Ave Maria Rd, Neg 70 C
T otal 3734

otas:




[4 %

1. Total staft + students surveyed = 100 % of all institutes for waste stream results only - those institutes who did the complele survey shaded in yellow (Montessoris exciuded)
2. No of staff and students at Jayani estimated based on waste generation to be 75

3. Survey data represents waste generation (1.e. total) - average WGR = 75 kg/{(staff+students).d

4. Waste stream data:

a. Don Bosco Technical College gives 300kg/mth of F/K waste for animal feed.

b. Kitunana - assume LA colin = 65 %, other = 05D
¢. Hospltais S
Narme Location Typa No of Bed Avg no per day Staff Patients {SW WDR__Main TNotes
beds Ocoup.  [Out- Ciinical +Staff j(kg/d)  |ikg/i(P+Jwas!
_ (%) o patients Survey — types
1 Ave Maria Rd, Neg Pt 40] 90| 87 30| 40 193 175] 0.907|P=F>GI
Negombo Pwt 20 20 0875|PI-P>G
98 Chilaw Rd Neg Pt 9 98 0.064|P>PiI>FiG
Thalahena Gowvt 4 0| 0.057|G>Pl>P
Negombo Gavt 437, 354 0 272iF >P}=P
510 89 0,306'
0.308 kg/{patients+staffiid - ¢ Kandy = 0.374 & Galle =0.28 - OK
All waste (normal + HH) Heathcare hazardous {HH) waste generation and disposal
TMain/Gther OSD___|Comp CA colin [Recy Total__|HH Total LA CollOSD ____ [Assumptions
D/F 17.5 0.0 1575 0.0 0.0 175.040.E Small small  |smalt Assume negligible
i3 540! 00 0.0 00 0.0 54 O|E.F 0.5 3] 0.5{Assume already included in OSD qty
D 06 00 1005 0.0 0.0 106|DEF 11 Q.5 0.6)|Add OSD; assume LA already counted
FE 10.0 0.04 0.0 0.0 0.0 10.0fEF 01 0 0.1|Assume already included in OSD gty
D 90 0 90| Add OSD
Total 912 0.5 907
Wasta stream %
Notes:
1. Codes: A-D = L Adcontr'r cofin; E/F = bum/bury, G = recy, H = comp, | = incinerate J = open dump, K = other
2. Waste stream assumptions:
a. For AMH, LA colfn = 90 % (consistent with observations made during T&M study); other = OSD; brown gi bottles put ta ane side for weekdy collection but not recycled

b. BHN recydles an additional $97kg/mih of plastics, cardboard, giass botties, metals and coconut shells
<. From hospital survey, estimated hazardous healthcare waste ion and disposal is summarised in right hand side of above 1able
3. Hospital WGR = & kg/(patients+staff) d
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d. Govemment Institutions

Name Address fAvg Main 3 SW Gen |Disposal methods [CSD Comp LA colin |[Recy [ID Total rlﬁles
workers stes k Main Other
4]Divisicnat Secretariat 58|G>F>P 6]F G 0 0 O 0 BlLwe1
2)Zonal Egucational Office Negombo 92]G>P>F 5)A F 1.75 0 3.25 0] o S|Lw32
3|velerinary Service Office Wxayathoppuwa Rd, Neg Perm, 2 temp
4|Fisheries Extension Cffice Thaladuwa Rd, Neg
${Court Complex Negombo tofF D 6.5 0 35 0 0 10{Lwa3, Note 1
Sn Lanka Customs Office Beach Rd, Neg
Negombo Multi-purpose Coop Soc |558 Main St Neg
District Land Registration Office Main 5t Neg
Probation Office Main S, Neg
Local Revenue Office Main St, Neg
Coconut Development Beard Negornbo Incl 17 field
Fisharies Training Centre Baach 5t, Neg
NSWDB Kimbulapitiya Rd, Neg Incl 10 field
MC Main Office, Negomba 100|B F 35 4] 65 0 0 100fLW30
MC Sub-Office, Kochchikade Kochchikade Inck in Negombe staff
MC Sub-Office, Thalahena Thalahena
Peoplised Transport Service St Lazarus Rd, Neg
Police Superintendent Office Thelwatta Jn, Neg 5|F 5 0 0 0 0 5
Excise Office Colombo Rd, Neq
Labour Office Qld Chilaw Rd, Neg
RDA Lewis Pl Nag
Provincial RDA Lewis Pl, Neg Incl 10 field
Ragional Engineering Cifice Lewis P), Nag
Police Staton Negombe 351F 35|Lw28
Police Station Kochchikade 10JA-D G 10fAiso 7 inmates
Sub-total 171 171
% 100
Main St, Negombo 536]G 535.5|LwW29, 4% inmates
1. Worker numbers obtained from individual places, either Dy telephone or survey
2. Court complex includes high, district, labour, family and primary courts
3 Waste siream data:
a. For Zenal Education office, assume LA colfn = 65 %; other waste = OSD
b. Court compiex - assume OSD = 65 %: other waste = LA colln
©. MC Main Office, assume LA coll'n = 65 % other waste = 5D
4. Kochehikade police station gives its /X waste to a piggery - assume 40 % of total waste
a. Prison generates around 1Tr/i of garbage = 0.536 Tid fram 250 workers & 115 inmates, all of which it gives away (o a farmer. avg WGR = F: kg/(staff+inmates).d
Prison tonnage calculated as 2.1 m3 (small trailer) x 300 kg/m3 x 85 % full = 836 k o
f. Total no of workers at surveyed places = 1131 or 58 % of total. This gives a WGR of A8 kgiworker.d
g. Total estimated waste generation = 267 kg/d
=. Religious institutes
Name No Mo of
L “workers”
Buddhist ] 30
Hindu 3 1
Mosques 4 12
Chyrches 22 86,
Total 35F
Notes:
1. Waste stream data based on:
a. buddhist institutes - average of 4 manks @ 5 places + 10 @ Sri Madanakara seminary
b. Hindu kowil - average of 3 clergy at sach place
c. Mosque - average of 3 clergy at each pace
d. Churches - average of 3 clergy at each place+ 20 at misc places due to predominantly chistian naturs of Negombo
2 Assume average WGR = kg/clergy.d, with OSD= 8 % and LA colfn = ¥ §i%, based on data for Matale and Kandy

3. NWC Supenvisors indicated that church waste generation is enly significant on festival occasions.
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4. OTHER WASTE

Other |Location 15W Notes
{kg/o} —
Parks |Rajapaksha Udyanaya Negombo town 246/Area = 2ha; MC (Works) clean - 1 Sup'r, 7 Labr's; 2HC/d to Kochchikate disposal site
Beach Park Ethukala 123|Area = 0.2ha; Constructed by UDA - handed over to MC 26/8X02: MC {Works) clean - 1 Sup'r, 3 Labrs
Total i3
Roads and Drain Cleaning Lenggth (km)
Roads
Draing
Notes:

1, Waste stroam data based on:

a. Rajapaksha Park - 2HC/d @&

g K/HC to final disposal sie

b. Beach Park - assume $1HC/d, based on Rajapaksha Park data, as aluugh this park is much smaller, a lot of people visit it, especially during the evenings, weekends and holidays

<. Estimated total kength of roads =
(12km bong main road + allow for another 3km mainly in Duwa area)
Average road sweeping waste estimate =

Assuming that

d. Estimated total length of drains =
(pased on partial drainage along 12km long main road + allow for another 3km mainly in Duwa area)

Assuming drain cleanings are of simiar magnitude to road sweepings =

€. In comparison, Kandy IDP waste =
Thig is considered reasonable as Kandy has a lot more labourers dedicated to IDP works, white Negombe has only 30 handcarts which are usad for garbage collection, drain and street cleaning
(Topograptiy in Kandy is also move hilly + higher rainfall, probably resuiting in more sediment being produced)

5. WASTE STREAM ESTIMATION

181 km in Negombo + Kachchikade (NMC Roads, Dyains and Bridges Summary +

15 km in Thalahena

49.1 kgfkm.d from three other JICA studies in Poland, Honduras and Dar-es-salaam
20 % of all roads are swept daily, total waste gen'n =
88 ke in Negombeg + Kochchikade (NMC Roads, Drains and Bridges Surmary +

1139 kg/d
3.5 TH4, based on recorded data; Negombo total =

1139 kgid

23 Tidor

19 HCHE, each HC deing

7 kit in Thalahena

077

kmid

[Wasie Source Wasle G fon Rate (YR} Genn Sub-tolal OSD  [Comp JLA Recycle |ID DH Total  |Notes
WGR Units No Trd ) (%) Di colin | check!
Households 0.624|kgicap d 1 9158 5158 67.3]  44.80 547|_28.41 3.07 982] 000 9158 1
ommerclal 9905k inags.d 1% 13.47) 13.47, 9.3’ 057 0.00] 124D £.50] 0.00] 000] 1347 2
Warkets 5.73|kgstan.d 12 8.65 865 5. 000 0.00] 653 .10 2020 0.00 a.ssl 3]
[Hotsis 2.15{ngH{guests+statn.d 1887 4.06 4.06 30{ 050 802|181 0.09 000] 04| 406f 4
institutions
8. Schaols 0.071|kgt{students+stath) o 43833] 31 068 o8] 227 0.00 opo] obof 310 5
b. Other Educ inst. 0.044|kg#students+statf).d 4101 0.18 0.05 000 o012 o.01 ool ooo|] o018
c. Hospitals 0.356ikg(patients+staff) d 247 0.88 017 voo| osa 0.03 ooa] ooo| o088 7
. Govt offices + Police .15t kgaworker.d 1966] 0230 016 ooo| 014 0.01 oo0f ooo| 030 8
Prison 1.467 {kgv(worker+inmate).d 0. 200 o000l 090 0.54] 0.00 0.0(‘.1 0.
igh 1.01)kgrelergy.o 1371 0.4 513 38 003 oool g11 0.00) o00] 000F 014 10)
1.428|kgiworker.d 751 1.07) .00 000] 103 0.04 oo ooo| 107 1
282 3| kg/sawmil.d 1 282 0.08 0.03] o0 2.72 pool ooo] 282 12
51.5¢kgfindustry d 128] 658 1048 7.7l 2867 012 034 3.29 017} 0.00] 659 1
037t 0.37 000 goe| 037 0.00 oo0| o000l 037 14)
0.42)7/d 612 0.00] 0.00]  D.00) 0.00 oool D2} D9 3
2.28|Trg 228 277 20| 000 000 228 0.00 oool opo] 228 1
0.53|kaicap d 146864] 136.13] 136.13]  100.0L 4970 579] 5618 1130 12.01] 1.16] 196.13
0.00 0.00 17a
005 0.05 17b
_L___ 0.25 0.25] 17c
Adjusi = 295] 49.70 5.79] 55.68 1156 1201 1.16] 13613
B 20[1/ T 020 020 000 0.00 tﬁo] 0.00 D00 0.20] _ 0.20 7
2.95 2 95| 1
in and outside KMA (laboursr survey data} 52.93 1.37 20]
0.4 0,14 17d
q__J:o.m -0.04 i7e |
T36.34]_136.34] 4970 579 5279 T1.770 14.92]  1.37] 196.54]
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Notes:
1. Household YWGR was determined from Kandy, Matale & Negombe WACS data while waste stream %s were
calcuiated using household survey data and taking into account service coverage, which gave the following %s:

2. Gommercial waste generabion calculated from interview survey resulis and other data collected.

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

4. Hotel waste stream data calcuiated using interview and piggery survey results - see calculations under hotel data.
5. School's waste stream data calculated from interview survey results - see calculations under school staff and students data - assumed recycling figure includes recycling going to middlemen
8. Other educational institites waste siream data calculated from intenvaw survey rasults - ses calculations undef institute data

7. Hospital waste stream data calculated from interview survey resuits -see calculations under hospital data; assumed recycling figure includes recycling going to middiemen

B. Gowt offices + Palice calculated based on no of workers and gstimated WGR (obtained using limited data); includes police as no separate Forces category in this case

9. Prison specified as separate category due io high waste generation - see details under Govt offices + police.

10. Ai 7eNgious instiutes reated together.

11. Elsuma specified separately as it has by far the highest waste generation amount.

12. Sawmnilis waste estimated from survey interview data - see separale table.

13, Cther industries comprise a wide range of industries of which a represantative cross-sechion were surveyed - see industry and supporting data.

14, Parks waste comes from two parks with lotal waste generation estiamied to be 3 HC/d - see details above.

15. Hotel Association tractor beach litter estimated to be 1HC/d - see detaits under hotels.

16. Road and drain cdleaning estimated based on approx. total length of roadsidrains, data from other studies, and approx. distance one HC can cover per day - see details above

47a Recycling at discharge:

17b. Recycling during collection:
17¢. Recycling from transfer station.

% delalls on
separate sheet

0.049 T/, from colleciion worker's survey data

0.250 T/d, from interviews with one scavenger at transfer station during time and motion study
17d. Recycling at landfill: 0.138 T/, from disposat site survay, CPHI comments and sstimatad recycling rates.

17e. Recycling from illegal dumps 0.038 7/d, pro rata from illegal dumping amt/otal waste dispasal fo fandfill

138, Direct hauiage to landfitl from outside NMC relates to the Hotel Assuctahon tractor coliecting garbage from 4 hotels outside NMA

19. itlegal dumping amount adjusted to account for difference bety 1 ilection+direct haul amount and measured landfill disposal amounts

20. WMC Labourer landfill survey gave a lotal of Tid was brought by the hotel association tractor and

52,93 T/d by NMC tractors

0.00 T/d, assumed negligible due to high at source recycling (collectors/direct to shops) + very few scavengers seen collecting recyciables after discharge

Data for Waste Ganeration by source graph ! Industries
Y are . institutions _ 8% - 0;:' |
aste Source Generation (T/d) | |
Aouseholds 316 l Hotels
. | W T
Commercial 13.5
Markets 8.6 i Markets i
Hotels 41 ! 6% :
instittions 51 | :
Industries 10.5 Commercial |
Qther 28 ! 10% ... Households !
Total 1361 I I h 57%
| .
— I Direct Haulage :
[Waste Source On-sile disposal On-site cdDischargs __[Recycling llegal Du :
Households 4480 547 26.41 307] 982 :
Commercaal 0s57] 000 1za0l  osl o000 5 llegal Dumping
Markets 0.00 0.00 653 01w 202 i ‘
[Hotels 0.50 0.02 1.51 0gsl 000 i B Recycling
Institutions 109 0.15 3.3 0.5¢ 0.00 £
industries 278 0.16 137 805|017 . 2 Discharge
Other 0.00) 0.0} 265  ooo] ooo ] i
Total 4970 579 56 18] 11.30]  J2.01 T16] 13613] |
% 365 23 a0 3I . 58] 1000 On-site composting
| On-site disposal

| Amount (T/d)

| Eiomhokis BCommercial [1Markets DOHotals 8 nstitutions ?Q'lhdugy_ieé W Other | i
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Business Centres within NMC

Cafetorias
{No [Type Original Revised J No JName Address
N Koch Thal Tot Adopted 1|A S.M. Hamsir No 28, Chilaw Rd Negambo
1{Tea or coffee shops 22 77| 32| 109 1096 2| K Jude Rodny Femando No 11,Ave Maria Rd, Negambo
2|Cool drinks 10 28 1 29 29| 3tAnita Malani Fernando No 84, 5t. Joseph St Negambo
3|Rice shops 17 13| 4 2 19| 1 4|A WM. Elliyar No 4%/A, Mirigama Rd Negambo
-4l Bakery 10 23 12 35 35 5|K. Selvary No 141, Grean St Negambo
5|Graceries 37 &5 24 109 109 6{Sampath Perera No 3349/8, Main St, Negamba
6|Motor work shop 1 1 1 1 7|Ajth Abeygunawardena Mo, 115 Rajapaksae Broadway, Neg
7] Jewely 1 2 2 2 8|UL. Nisam No 400, Main St, Negambo
&iLaundry 3 11 2 13 13 9| Siril Fernande No 374, Main 5t, Negambo
9| Television/radio rapaic 7 13 2 15 15 10t).G. Wikramaratne No 12, Leo de Croos Rd Negambo
10|Battery sennce contres ] 4 4 5 11)A.G.5.8. Gunaratne No 215 ANM. Mawatha
11]Lime kilns 4 4] 4 12|M.A Asis No 191, Main St, Negambo
12[Gas stores 12 14 4 18 18 13jOvitigalage Magrethami No 193, Thaladuwa Rd, Negambo
13| Blasting chemicals storage 6 of 6
14|Salons % 19 19 26
15[ Video centres 3 21 21 23
16 Localforeign liquor wholesale] 3 0 3
17| Plastic shops 1 9 9 1
18}Ice cone production 7 1 1 7|
19]Boat engines 4 0 4
20 Tyre, tube vulcanizing 5 10 10| 10)
21]Pastry shops 15 33 3 36 36
221 3whesler/motorcycie service 3 ] 3
23|Retall goods 2 270 153 130K 553 553
24]Vehicle Repairs 1 0 1|Suspension
25]Inisctor pump repairs 1 1 1 1
26{Fish exportersisales t 1 1 ?
27| Vehice gas 1 0 1
28] Iron grifl work 5 0 5
29]Hardware 9 44 9 53 531
30| Vehick slectric works 2 1 1 2
31)Air condition works 4 4 4 4
32} Confectionary 1 1 2 3 3
33|Coconut oil stores 3 3 3 3
34| Dessicated coconut prod'n 1 1 1 2 2
35 Tebbaco stores 13 7, 7 13
36{Cigarette wholesake dealers H 1 1 1
37 |Cigar production 1 1 1 1
38| Iwheelerimotorcycls rapairs 16 " 1 16
39| Vehicle service centres 5 ZQJ 2 2 8
401 Walding works 4 18( 48 48]
41|Printers {manual) 1 0 1|EQ listhad 12 - 16 OK
42| Printers (machinery) 15 0 15
43} Ironworks (blacksmith) 2 [+] 2
44]Boat mamf boatyard 3 3 3 3
45|Electric itams 12 12 6 18 18
Pairt shops a B 2] 10 10
47[Recycling places 7 4 3 7 7
48{Timber depot 17 4 3 7 17
49|Firewood 3 5 1 6 8]
501 Sawmiils 1 3 3 3|
§1[Coir products 3 3 3 3
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Na [Type

Original

Revisext

Neg

Thal

Tot

i

52| Studios
53{Loudspeaker hire
S4]Ceramic goods produciion
58|Pharmacies

56| Eastern medicine

57| Metal crusher
58|Cooldrink Store{W$s)

59| Carpentry shops

60| Radio shop

61|Ceramic sellers

62| Okt tyres & tube starage
63| New tyres & kubes storage
E4|Tailors

651 Construction fiems

66| Vehicle painters
67|Gament

BB Tourist hotels

69| Guest houses & cafeterias
70|Restaurants

71Animal Foods
72|Priniers

73|Boat repairing

74]Whalesale food items
75| Pvt Hospitals

T6{Pantry Cupboards

77| Coopisaif service institutes

78{Meat/chicken shaps

79| Footware/l eather products
B0|Garage

81]Fumiture

82| Grinders

83| Fibreglass products
B4lBicycle tepairs

85[L athe works

86| Communication
B7|Nursing homes

88{ Dieselfkerosene oil sales
89|Poultry

90| Funeral service
91{Cement bricks
92|Mirror

93} lce production
84]Bicycle shops

95| Piggecy

98] Artificial flowers

97| vagetables and fruits

98| Tea leaves

991 Sakt packets
100]Fridge repairng
101]Prawn breeders
102{Prawn baying
103|Supermarkets
103|Markets
104{Milk bar

1 DSi Cattle farm
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EO list had 1 - OK

EO iist had 10 - OK

EQ/PHI lists give totat of 44 - OK

EOQ list had 20
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Originai

g
]

Kerosene oil sallers

Soap producers
lron & tin product seliers

Chilli mills

Tiles and bricks

Cemert shops

Lead sinkers {fishing}
125|Canteens

126]8ridal dress

127 Fisheries fools

128] Western medical centres
129]Sinhala medical centres

133 Fabric painting
i34}Fish packing (in ice)
135| Factory

L b ok ) G0 e L b L ek B
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Total

Noles: CPHI - total =

516

1212,

439]

]
3

1833

-
gOQDODDOQO@B-‘MN@UN(A-‘Q‘!@-‘N&&A&*-&&

-

Adopted total

1. EO list had total of 53 for mechanical workshops, lathes and welding works < above tolal - OK




Chapter 6

Negombo Waste Collection Analysis
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Jan-02

No [Vehicle [Date - 1 2] 3] 4] s 6] ¥ 8] 9| 10] 11] 12] 13[ 14] 15] 1 17| 18!_19 20] 21| 22| 23] 24 2—5 26| 27 28] 29] 30] 31|Tot JaAvg |CF |Tonnage

AW Reg [Trailer No Tu (W [Th (F_|Sa [Su M [Tu (W 1Th IF_ [Sa |5u |M tTu {W [Ih |F tSa ISu IM |Tu [W ITh {F [Sa M [Tu (W (1h teips/a | Trrip [Tidh [T
[awT 2703228 |T-1956381-5082 4] 4] 4l 4| 2| 2] 4| 4] 4| 4| 4| 2| 2| 2| 4 4 4| 4 2| 2| 4| a| 4] 4 af 2| 2| 2| 4] 4] 4] 1o4] 34| 1.89] 349] 6.33
2JaWT 45-8545 |T-166148BEB 3] 3] 3 3 2 of 3] 3] 3 3 3] 2 ol o 3 3 s 3[ 2 o s3f 3] 3 3| 3 3 o] of 3 a| 3| 72| 23t 1.84f 67| 4.27
3lawT 270-3157 |T-17027 4] 4l 4| 4 2 2| ol 44l a] 4] o1 2 2| 4l 4| 4] "4l 2| 2] 5] 4] 4 al 4] 2] 2] 2| 4| 4| 4] 105] 54| 155] 356] 5.25
4fawT GE 4084 |T1-10809 3] 3] a6 32 o 3] 3 3] "3 3| 2f o _of 3] 3] 3] 3] 2| ol 3] 3 3] 3] 3] 2 o o 3 3] 3| 71] 23] 145 163| 3.92
Sl4WT 37-4508 |T-19564 3] 3] 73] 3] 2| 1 3] 3 3 3] s [ 1 2 3 3] a3 3 2| 2| 3] 3| 3| 3| 3| 2] 2| 1 3f 3] 3] 79l 25| 217] 201] 554
6lawT 49-8542 | T-96628AAA al 31 3] 3l 2 of 3] 3 3] 3l 3t 2| o of 3l 3f 3 3 2 of 3l 3l 3 3| 3] 2] of 3 3 3| 3§ 74 24] 1374 177[ 3.27
T]AWT Z70-3152 {T-13929&CCC 3| 3] 3] 3] 2 o al 3| 3] 3] 3 [ of of 3 3| 3l 3[ 2[ o 3[ 3[ 3] 3[ 3] 21 o] 3 3 a| 3| 74| 24| 193] 177] 4.80
glawT 49-8544 [T-17025 3] 31 3l 33 2| 3f 3 3] 3 3 2] 21 21 3] 3l 2| a3 2[ 2] 3| 3 3 3 3] 2| 2f 3] 3] 3] 3] 83 =27] 155 222] 4.15
slawT 49-6733 |T-10808 3[4l 3 3] 2 of 3 sl 3] 3 s 2f of 2 3 sl 3 3l 2| o 3| 3| 3] 3 a3 s 2 3 a3l 3] 3| sof 26| 1.18] 208 3.04
10]Hire 4WT [37.5105 17-1661567-806.00D] 3] 3] 3| 3] 2] o 3] 3 3f 3| 3] 2 o of 3| 3l 3] 3 3 ol 3| 3 3| 3| 3l 3[ 2| 3f 3 3] 3] 76] 25| 145 186] 3.55
11{Hire 4WT [37-4543 |Large trailer 3| 3] 3] 3f 2 of 3] 3 3] 3] 3t 2] ol of a3l a3l 3l 3 2 ol 3 af 3} 3| 3] 2 2| 3 3 3| 3] vel 25| 217[ 186] 5.33
12[4WT 456734 |1-16615 3 3] 3] 3 2] 2| 31 3 3l 3 3 2| 2l 2] 3] 3| 3 3| 3| 2 3 3| 3 af 3] 2l 2] 2| 3| 3] 3| s3] 27| 1.66] 222| 4.45
1304WT 37-1234_|T-17026 3t 3l 3l 3l 2f ol 3 a3 3 3] 2 o of 2| 3 3] 31 2| of 3] 3] 3} 3] 3] 2] o ©] 3| 3] 3] 70f 23] 152] 158] 543
14JaWT 270-3150 |T-10806 3] 3] 3] 3[ 2] of 3 a3 3 3] 3] 2] of of 3 3 3 3 2 o 3 3 3| 3] 3 2] of ol 3 3] 3l 7] 23] 1.25] 163] 2.85
15JaWT 270-3237 [1-19680 3 3 3] 3 2 2{ 3| 3 3| 3l 3 2 2| 2] 3 3 3] 2 3 2l s 3] 3| 3 3f 2 2] 2 3 3 3F B3] 27| 275] 222] 5.75
Total 47] 48] 47] 47| 30F 11] 47| 47| 47| 47] 47] 29| 11| 14| 46f 47| 46| 48] 3t 12! 48] 47| 47| 47| 47| 32] 18] 27| 47 4T| 47 1201| 38.7 3155' 6?;1

‘Note: Conversion factor takes mto account the trafler volume, fill factor and garbage density.
Days | 31]
Feb-02

No[Vehicle [Date 1 2{ 3] 4] 5 6] 7| 8] 9] 10| 1] 12] 13| 4] 15] 1g| 17| 18] 19 20 21[ 22] 23| 24| 25] 26] 27| 28 Tot |Avg |CF [Tonnage

Reg No | Trailer No F JSa [Su [M [Tu [W [Th [F_[Sa Su JM |Tu [W |Th [F _|Sa |ou |M [Tu |W |1h [F |Sa [Su |[M [Tu |W [Th trips/d | T#rip [T/mth [T7d
14WT 270-3228 T—19567&T-5082 4] 4] 2] 4] 5 4t 4] 4] 2 2 4 4 4 5 4 2 2 5 4 4 5 4 2 2] 4] 5] 2| 4 101 36] 1.89] 364] 6.80
2]4WT 458545 |T-16614&CCC 3 2] of 3 3 3 3 3[ 2| o 3] 3y 3| 3 3] 2 o] 3 3| 3| 3] 3 2| o 3] 3 o] 3 64| 23} 184 148] 420
3WT 270-3151 |T-17027 4] 2] 2 2 51 4 4] al 2] 2f 4 &l 4l 4 af 2l 2l 4 &4 al a4l a4l 21 2| af 4l 2] 2 at| 33| 1551 296 503
AAWT GB 4094 [T-10809 3 2[ of of 3[ 3] 3 3] 2 o 3] 3| 3| 3| 3f 2| o 3] 3 3 3 3 o o 3 3 0o 3 60] 2.1] 1.45] 129 3.11
SlaWT 374509 [T-19564 3 2] 2] 2 3 30 3] 3l 7 of 3 3 3] 3l 3 2 o 3 a3 3l 3 3 o 2 3] 3 2 3 68| 24] 217 1s5] 5.28
BlaWT 498542 |T-96628AAA 3l 2 of 2|3 3 3 3 2 2 3 3| 3 3 3] 2 2 3| 3 3 3| a3 2[ 3l 3 3 2] 3 73| _z6f 1.37] 190] 3.57
TIAWT 270-3152 [T-13929&DDD 3|72 o] o 3l 3] 3] 3] o] "ol 3] 3 3| 3 3] 2 ol 3 3] 3| 3 3| 2| 2| 3[ 3 2| 3 68| 24| 1.93] 165 4.68
sjawT 498544 |T-17025 3 2| ol of 3 3] 4 3| 2] 2] 3 3| 3l 3| 3l 2| 28 3| 3] 3 30 3l 2 2 3 3 3| 3 76] 27| 1.55| 206] 4.20
olewT 49.6733 |T-10808 3 21 o] o 31 3l [ 3] 2] of 3| 3 3] 3| 3] 2| 2| 3| 3| 3] 3 3 =2 o a3 3 2| 3 58] 24| 1.18] 165] 286
10]Hire 4WT (375105 |T-1661567-806,EEE] 3] 2| 2| of 3] 3L 3] 3] 2 2| 3] 3] 3] 3| 3] 2| 2] 3l 3 3 3] 3] 21 2| 3 3] 2 3 72| 26| 1.45] 185} 3.72|
11[Hire 4WT [37-4543 |Large trailer 3] 2 2] of 3 3 ] 3 2| 2] 3 a3 3| 31 3] 2| 2 3] al 3 3 3] 2| 2] 3] 3 2] 3 74| 261 217 196| 5.75
12[aWT 496724 |T-16615 al 4] 2f 2| al 4| 4 4 4| 2] 31 4| 3| 3| 3| 2 2| 4 3| 4 3] 4 2 2| 3 3 2| a 87| 31| 166f 279 5.18
T3JAWT 37-1234 [1-17026 3] 3l O 2] 31 3| 3] 3| 2 of 3] 3 3[ 3] 3[ 2| of 3| 3 3] 3 3f 2| o] 3 3 3| 3 68| 24| 1.52] 165 3.69
14J4WT Z70-3150 [1-10806 3] 2] o] of 3 3 3 3 2] o] 3| 3{ 3] 3 3] 2| o 3| 3| 3] 3 3| 2 o 31 3 3 3 65] 23| 1.25] 151| 2.89
15[AWT 270-3227 |1-19680 3l 2] 2] 3| 4 3] 3] s 2l 2 3F 3] 3| 4 3 2| 2 3] 4 3] 3 3] 2[ 2| 4 3| 2 3 78] 28| 2.15] 217] 5.98
-—Tntal 481 35) 207 22| 511 481 49Y 4s| 321 16] 47) 48] 47] 48] 47] 0] 18] 49] 48 48\ 48] 48] 26] 21| 4B] 48] 29| 45| 1113] 2398 301%] 8.9

ote: Conversion factor takes into account the trailer volume, fill factor and garbage density.

Dos 1 29
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Mar-02

No|vehicle |Date '__1 2| 3] 41 S| e] 78] 8] 1o 11] 12[ 13] 14] 18] 16] t7| 18] 19] 20] 21] 22] 23] 24] 25] 26| 27] 28] 29] a0] 31 Toqivg CF [Tonnage
Reg No [Trailer No F |Sa [Su [M [Tu [W {Th |F [Sa |Su |M [Tu |W F [Sa [Su hL_’Tu W [Th [F [Sa [Su [M [Tu |[W [Th IF Sa |5u tripa/d | Titrip fTimth {T/d
1[awWT 270-3228 | 1-1956341-5082 S|_ 21 3| 4| 4 S| 4 4] 2| 3 s{ 2t 4| 4 4 2] 20 S| 4] 4] a4l 4] 2| 2| S| 4] 4] 2| 2| S 2l 108f 35| 1.88] a76| 6.57
2[4wT 495545 [T-166148CCC sl 2t of al 3f 3| 3] 3] 2 o 3f 2] 3] 3F 3] 2 of 31 3| 3] 3] 3] 2] o 3] 3] s 2] =2 2 o] 7of 23] 184] 1s8] 415
34WT 270-3151 JT-17027 4 3] 4 4 5| 4f 2] 3] 5| 2] 4] 4] 4] 21 3] 4] a4l 4] 4] 4] 21 72 a] & a4 2l 2 a4 2| 1o7] 35] 1.55] 389] 5.35
AYAWT GB 4094 [T-10808 3 2] 2] 3] 3] 3l 3 3] 2| 21 4| 2 30 o] 3] 2l 2] 4l 4f 3t 3] a3 2 2 3 3l 3| of 2 2 o] 79l 25| 14s] 201] 3.70
AWT 37-4508 |T-19564 3 2]l ol 3] 3[ 3[ 3 3] 2] of 4 2 3 af 3f I ol 4 3[ 3] 3 3] 2] of 3 3 3l s 2l o 2| 75| zal 247f 181| 5.26
| _slawT 49-8542 | T-S6628AAA 3] 29 21 3] 3] 3] 3] 3] 2 2 3 2] 3] 3] 3| "o 2| 3l 3] 3] 31 "3 2] 2] 3 3 3] o 2[ 2 of 7e] 25137 1se] 335
7I4WT 270-3152 |T-139294DDD 3 20 of 3 3] 3] 3[ 3 of o "af oI 3 3 3] 2 of 3 3 3l a3l 3 2[ ol 3] 3] 3f 2] 21 2} 2] 74} 24| 1.93] 177] 4.60
BlAWT 49-8544 |T-17025 2] 21 3 37 3l 3 3 2 of 3 2l 3 3 3 2 2 = 3l 3| o 2| 2| 3l 3] 3| 2 2 3] 21 78l 25| 159 196¢ 3.90
9l4wWT 49-6733 [T-10808 2l of 3] 3[ 3 3 3 2 2 3 2 a3l 3 a 2f o] a3 3] 3] 3] 2] of 3] 3| 3] 2] of 2 of 70] 23] 1.18{ 158] 266
| 10]Hire 4WT(37-5105 [T-16615,67-806.EEE 20 2| 4] 4] 4] 4] 4] 20 2] 32 3] 3 3 21 2] of 3| a3f 3| s 2 o 3 3 2 2] o] 78] 25] 145] 196] 3.64
[ 11]Hire 4WT]37-4543 [Large trailer af 2L of af sf af 3 3 2f 2f 3 2] 3f 3 3f of 2 3f [ 3 s 3 2[7%f 3“3 s of 2 21 2| 76| 25| 217 16| 5.33
12[4WT 45-6734 [T-16615 3] 3] 2 4f 3l 4] 37 3 2" 3] 31 2| 3| a3 3| 2| 2| 3| 3] 3| 3 3| 3] 2| 3| 4] a| 2| 2| 2| 2§ 87| 28| 1.66f 244l 4.66
13]4WT 37-1234 |T-17026 3] 2] of 3] 3 3] 31 3] 2 o 3| 2 31 a3l 3 2] ol 3l 3 3l 3 a3l 2t o 3| 3 3l o] 2 2| o] e8] 22| 152] 149] 334
14[4WT 270-3150 1T-10806 A 21 O ¥ 3 3 3 O3 2 of A 21 3 0 3 2 o 3} 3 3l 3l a3l 2 ol 3l a3l 3] 2l 2 3] 2o 7 240 1251 172f 293
1SJ4WT 270-3227 |T-19680 3] 31 2F 3] 3| 3 3] 3] 2] 2 3l 2 4 3] 3f 21 2] 3| 3] 3t 3| 3 2l 2] a3l 3 3| 2| 2| 2| 2] 82| 26| 215] =217] 5.68
Fotal 48 20| 49] 49] 50| 49] 48| 30} 23] S51] 30| 48] 47] 47] 30| 19] 47| 48] 47| 47] 47| 31| 14} 43] 48| 48] 23] 28] 36| 18]1201] 38.7] 3168] 651
‘Note: Conversion Tactor 1akes mto account the trailer valume, fil factor and garbage densiy.
Paz 177
Apr02
No|vehicle [Date 1] 21 31 4l S| s] 7] 8] 9] 10] 111 12} 13| 14] 15| 18] 17} 18| 19] 20] 21| 22] 23] 24 251_26] 27[ 28] 28] 38 Tot |[Avg [CF  [fonnage
RegNo [Trailer No M [Tu W [Th iIF [Sa [Su [M {Tu W [Th [F [Sa [Su [M [Tu [W Th [F [Sa [Su [M [Tu |W [Th [F [Sa |[Su [M _Fu trips/d | Titrip [ T/roth [T7d
[AWT  |270-3228 [1-1956361-6082 S| 4] 4] 4] 41 2] 2 4] 4] 4] A 4] 2l 2| a&] 4 4] 4] 4] 2 2| 4 4 4 41 2 2[ 2| 5| 4 104] 35[ 189 361] 6.54
2]awT 493545 [T-166148CCC 3 3] 3] 3] 3[ 2 of 3] 3] 3 3 3] of of 3 al 3| sf 3 2 4] 3 3l 3 3 of 2f o 3] 3 69] 23] 184] 159 4.23)
3J4WT 270-3151 |T-17027 sl 4l o 4l a4l 2] 2 5] 4] &1 a4 4] 2] 21 & 4] 4 41 2] 2] 4l 4] 4l 4] 2] 2 7 3] 3 10 34] 155] 347] 5.27,
AJAWT GE 4084 [T-10809 3] 3F 3] 3l 3 2 2| af 3 3| 3 af of o 3 3l 3] 3] 2] 2] sf 3] 3 3ol 2] 2 3] 3 751 25] 1.45] 188] 363
slawT 374508 |T-19564 3] 3] 3] 3f 3l 2] 2[ 3 3] a3 3[ 3] 2 2 3] _3f 3 2 of 3] 3] 3] 3| 2 2] 2 3] 3 79] 26| 217] 208 5.73;
_GiAWT 98547 |T-96628AAA 3[ 3l 3] 3] 3 2 of 3[ 3] 3[ 3] 3 2 2z 3[ 3| 3] 3 2| 2 3] 3 3l of 2[ of 3] 3 75]  25] 137] t8s| 342
TI4WT 270-3152 |T-13929&D00 3 3 3| 3 2( 21 3 3 3 3 31 o of 3 3 3] 3 3 o o 3 3 2l 23 of 3 3 73] 24§ 193] 178] 469
Bl4WT 49-8544  [T-17025 3l 3 30 3] 2] of 3] 3l 3l 3| 3 ol o 3[ 3 3 3 3 A 2 BIlE 2 21 2] 3f 3 75]  25] 1.55] 188] 3.87
QLAWT 49-6733_[T-10808 3] 3] 3 3 3l 2l of 3] 3] 3j 3| 3] of o 3] 3 3| 3 3 2 o 3 of 2| 2 3] 3 71y 24| 118] 168] 2.78
10{Hire AWT137-5105 |T-1661567-806 EEE| 3| 23 3| 3] 2] of 3f 3] 3] 3f 3 1 of 3 3] 3j 3 3 2] 35 3] 3] 3] ) of oI 3 3 78] 26| 145§ 203 3.78!
11]Hire aWT 374543 jLarge trailer 3| 3 3] 3] 3| 2 21 3] 3| 3] 3] 3] 2 of 3] 3 3] 3 3 2 2 3| 3 3 3 3 3 2f 3 3 g 271 237] 219{ 587
12]4WT 49-6734  |T-16615 o Al 4] 4] 4] 21 2f 4l 4] 4] 4] 4] 2 2] 4] 4l 4] a4 4 2| 2 al 3| 4 al 2] 2 2 4 4 101]  3.4] 1.66] 340] 5.59
13]ewT 37-1234 [T-17026 3] 3t 3] sl a2 of 3 3 3] 31 of o 3] 3f 3] 3] 3 "2 of 3 3 3] 3 of 2 o 3 69] 23] 1.52] 1598] 3.50
T4JawWT 703150 |T-10806 3] 3] 33t 3 2] d 3] 3 3 3] ol el 3] 3] 3] 3] 3] 2" ol 3 3] 3 2 o 2] o 3 68] 23] 1.25] 154] 2.82
15 AWT 270-3227 {T-19680 al 4] 4] 4] 4 2| 2 3] 3} 3] 31 3] of 2] 3] 3 3] 3 3] 2f 2 3 3 &l al 21 2z 2 3] 3 g4] 28] 2.15] 23S e.u_l
Total 50] 49| 48] 29| 45] 30[ 16| 48] 46| 48| 48] 48| 13| 12| 49| 48| 48] 48] 48] 21| 18] 48| 47 4s| 471 20] 31| 20| 48] 47 1204) 401 3292] 67.7

Note: Conversion factor takes into account the trailer volume fill factor and garbage density.
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No Ivehicie 1] 2] 3 4] 5| s 7} "8] 8] 1O 11| 12] T3] 4] 15[ 16] 17] 18] 19] 20] 21] 22] 23] 24 271 28] 29 Avg Tonnage
Tu {W [Th a [Su [M u IW [Th |F [Sa |Su M [Tu |W F M JTu Jw F trips/d T/mth |T/d
14WT 1195638 1-5082 21 S| 4 28 2| 4] 4] 4] 4 4] 2 2] 4] S| 4] 4] 4] 2f 2| 4] 4] 4] 4] 4l 2| 2] 2 4] 4 4] 4 3.4 362] 645
214WT of 3] 30 3 of 3 3 3 3] 3 e of 3] 3 3] 3] 3] 2 of 3 3 3[ 3 3 of of of 3[ 3 3 3 2.2 149] 4.03
IAWT 2] AF 4l 2 2t 41 4] 4] 4] 5 21 2] a| 4] 4] 4] 4] 2 2 4] 4 4] 4 4] 2] 2] 2] 4 4] 4 _ti‘[ 3.4 356] 5.25
4l4wT 2p 3| 3] 2] 2 31 3 3 3 3] 2 2f 3] 3] 3] 3] 3 2 2| s 3] 33 a3 2 of 2 3 3] 3 3| 2.6 212] 3.79
SjawT ol 3] 3 2[ of 3 31 3] 3| 3] 2| of 3[ 3 31 3] 3] 2 31 3 3 3 3 3 2f 2[ 2] 3] 3] 3] 3 2.5 196] 5.47
slawT 2] 3| 3] 2f 2} 3] 3 31 3 3l 2l 2] 3 3 3l 3] 3 2 2 31 3 3 3 3 1 of 2| 3] 3f 3] 3 2 6| 206] 3.53
T4WT of 31 3] 2] 2f 3 3] 3 3[ 3] 2] 2] 3] 3] 3 31 3] 2 of 3 3] 3 3 3 2 2] 2f 3 3 3 3 25 201] 491
BlAWT 20 31 3 21 O] 3 31 31 3] 3] 2] of 3] 31 3 3 3 2] 2] 3 3 31 31 3 2] 2] 2] 3 3 3 3 2.5 201] 3.95]
9l4WT ol 31 3] 2l of 3] 3f 3] 3] 3] 2] 2f 31 3 3] 3 3 2] 2[ 3[ 3 3 3 3] 2 2f 2 3[ 3 3 3 2.5] 201] 3.00
10]Hire 4WT 171661567806 EEE] 2] 3] 3] 3] of 3] 3 3] 3[ 3| 2 of 3] 3 3] 3] 3l 2] o] 3 3 3 3| 3 2| 2| 3] of 3 3 3 25 186] 3.55
11JHire 4WT of 3] 3 2| of 3 3] 31 3[ 3] 2 of 3 3l 3] 3| 3l 2f 21 3 3 3] 3 3 3] o 2] o 3] 3| 3 24 172] 5.12
12[4WT 2] 4f 4] 2 2| 4] 47 4] 4] 4t 2] 27 4] a4l 4] 4l 4] 2l 2 4l 4] 4] 4] 4] 2 2o 2 4] 4] a] 4 3.4 3489| 5.57i
1314WT ol 3 31 2 0 3] 3 3 3 2 ) 3 ¥ 3 3 3 2 0 3 I 3 3 3 2 o o 3 3] 3 3 23 67| 3.53
T44AWT 2] 31 31 21 0 3] 3] 3] 3] 2] of 31 3 3 3 3 2 of 3 3] 3 3 3 o 2 of 3 3] 31 3 2.4 72| 2.93
15J4WT 2] 3] 4] 2| 2 4] 4] 4] 4f 2| 2] 4] 4 4 4] 4] 2] 2| 4] 4F 4] 4] 4] 2| 2| 2] 4] 4] 4 33 342] 713
Total 49 49) 28] 17] 49] 50| 49| 49] 490 30[ 29[ 49] 49] 49 49] 48] 26] 20] 25] 43] 49| 49] 49]1256] 405 3474] 68.2
Note: Conversion factor takes into account the trailer vofume, fill factor and garbage densily.




Notes:

Landfill survey
Tractor [Traiter Trailer |13 Aug - Tues 14 Aug - Wed 15 Aug - Thu 16 Aug - Fri 17 Aug - Sat 18 Aug - Sun 19 Aug - Mon
reg reg chassis [1st [2rd J3rd l4th st [2nd [3rd [4th [Sth [1st [2nd |3rd  |4th 5th [ist Ian ISrd Ath {5th {1st |2nd j3rd [4th J1st [2nd [3rd |15t {2nd {3rd |4th
270-3152 [CCC ccc 1281125 1 1] 1.25 1 1.25{ 1.25 1.25 1 1.00 1250 1
270-3152 |146-9342 1.25 131251 1 1] 1 1 1.25 1 1 1 1.25
57-2727 _|{Hotei Assn) 1 1 1 1 1 1
36-0009 464136 |T-10807 | 0.5] 0.75 0.75 1
270-3227 |GB-6773 |T-19680 11425 13 1] 1.3] 1.25 1] 05| 05§1.25 11 1.25 1] 1.25] 425 1 1 1 1 11 1.25 1 1 1 1] 1.25 1 1
GB-4094 464140 [T7-10809 | 1.25 1] 1.25 1.25 1 4.25 1.5 0.75]
37-1234 [67-0857 |T-17026 | 1.25 1 1 1 1 1 1] 125 1 1 1 1] 1.25 1
49-8545 |57-0854 |T-16614 1 1.3 1 1 i 0.75 1 1 1
[49-8544 |67-0856 1T-17025 1.25] 1.25 1 1 1 1 1] 0.75 1.25] 1 1.25
270-3150 [46-4123  |T-10806 | 4.25] 1.25] 1.5 1 1 1.25 1 1 1 1 1 1.25] 0.75 1.25 111.25
496733 |46-4137 |T-10808 | 1.25 1 1 1 1.25] 1.3] 1 1 1.25 i 125(1.25] 05
270-3268 [44-0871  |T-5082 [ 1.25] 1 1.25 i 1 1 1 1] 1.25{ 1.25
37-5105 |67-0855 1T-16615§ 1.25 1 1.3 1 1.26] 13 1.25 1 1 1]11.25[125
67-806 1.5 1,.5.I 1 1.5 1.25 1 1.25] 0.75; 0.5 1 1
270-3151 {67-0858 | T-17027 1 1 1 1 1.25 1 1 1.256] 0.75] 15 1 1 1 1.25
46-3139 | T-9661 1 1} 0.8 1 1 1.25] 1 1 1.25 1 1 1] 1.25] 1 1.25] 1 1] 1.25 1 1
270-3228 |[GB-6776 |T-19563 ] 1.25] 1.25 1] 1.25] 1.25 % 250125 3.25] 1] 1.25] 125] 125 1 1.25 1.00 1.06] 1.25 1
498542 [46-3138 |T-9662 {1.25 1 1 1 1 0.75! 1 1
A4 + 0.5
b T
Landfil survey Aug 13 - Tue [Aug 14 - Wed Aug 15 - Thu [Aug 16 - Fri [ALg 17 - Sat Aug 18 - SuUn Aug 19 - Mon Total [Avg trips/d]Av
Tractor | Trailer Vol Tot {Avg |Act {T/d [Tot |Avg |Act [Tid fTot [Avg JAct JTid [Tot JAvg [Act [T/d  [Tot JAvg [Act [T/d |Tot |Avg |Act §T/d JTot JAvg |Act Tid Tot jAct JAvg [Tot |Act ITid
reg rog m3} trips |FF |tri trips |FF_|trips trips |FF  |trips trips |FF_ |trips trips [FF trips_l trips |FF |trips trips |FF  {trips trips |trips [FF
270-3152 JCCC 6.13] 3| 1.17}3.50| 6.87 2{1.13] 2.25{ 4.41 1] 1.00[ 1,001 1.96] 2} 1.25] 250] 491 2| 1.13] 2.25] 4.41 1| 1.00| 1.00] 7.96] 2[113] 2.25 441| 120] 148] 113§ 19| 21[413
270-3152 |46-9342 4.60) 1] 1.25] 1.25] 1.64f 3] 1.17] 3.50{ 515 3] 1.00] 3.00] 4.42 2]1.1312.25] 33 1] 1.00] 1.008 1 47 1] 1.00] 1.00] 1.47 1] 125 1.25 1.841120]133[110f4 17| 19]2789
67-2727 |(Hotel As 4.98) 11 1.00] 1.001 1.60] 0 0.00{ 000 211.00]200] 3.1 3] 1.00) 1.00] 1.60] 1] 1.00{ 1.00{ 1. 60, 0 0.00] .00 1] 1.00/1.00 1604 60| 60/ 1.00] 0.9 09}1.37
36-0099 1464136 37 2]0.63]1.25}1 52 0 0.00) 0.00 1) 6.75[0.75F 091 0 000| 0.00 1] 1.00{ 1.00] .21 0 0.00] 0.00 [¥) 0.00 0.0 40| 3.0[075] 06| 0.4)052
270-3227 |GB-6773 6.364 4] 113]4 50[9.17 5] 0.50] 4.50] 8.17 4] 1.13]4.504 .17 5] 1.10] S. 11.24 4] 1.06] 425] 866 2] 1.00] 2.00} 4.08; 4] 1.06] 425 8.66] 28.0{ 29 5] 1.05] 4.0] 4.2] &.59
GB-4094 |46-4140 3a2f 3] 125(1.25[1.57) 2| 1.13] 2.25{ 282, 1 1.25(125 157f {71100 1 1.25] 1} 1.25{ 1.25] 1.57 0.001 000 2 1.1#225 282] 80l 9351161 1.1] 1.3] 1.66]
37-1234 |67-0857 451 11 1.25] 1.25] 1.80 3| 1.00{ 3.00{ 4.33] 2] 1.00]2.00] 2. 3] 1.08{ 3.25] 469f 2| 1.00) 200289 0 0.00] 0.00 al 1.08{ 325 469] 140] 14.8] 1.054 2.0] 21 3E|
438545 |57-0854 4.53] 1) 1.00] 1.00} 1.45] 1) 1.25§ 1.25{ 181 2] 1.00] 2.00] 2.90] 1] 1.00} 1.00] 1.45 1] 0.75] 0.75] 1.09) 1} 1.00] 1.00] 1.45 2l100{200 290F 90] 90]100] 1.3] 13]186
43-8544 |67-08B56 453]  2[1.25]2.500362)8 2l10002.0001200f 211.00/200F 290] 2/088/ 175 2541 1] 1251251181 1f1.00] 1.00] 1.45] 1] 1.25]1.25 1.89]110[11.8[1.07] 16] 1.7]243|
270-3150 [46-4123 3.51 2| 1.25|2.5012.81 3] +.17] 3.50] 3.93 3 1‘05!3.25 3.65| 3] 1.00] 3.00§ 3.37] 2{1.00[200] 225 0 £.00] .00 3] 1.17] 3.50 3.93] 16.0] 17.8] 1.11] 2.3] 2.5] 2.85
436733 [46-4137 3.41 3{1.08]325[355] 1710001004 109] 3[117]3.50] 382] 1 2 [1] GO0J 000 3{1.00] 300 328]13.0]140] 1.08] 1.9 2.0] 218
270-3288 |44-0871 4.00! 1] 1.25]1.25]1.60 41 1.00{ 1.00] 1 23] 1{ 1.25]1.25] 1.80 2| 1 1] 1.00] 1.00] 1.28] 3] 1.17] 350 4.49] 10.0f 110]1.10] 1.4] 1.6] 2.01
37-5106 {67-0855 4.53 2| 1.13] 2.25] 3 26| 2| 1.13] 2.25{ 3.2 2] 1.2512.50] 3.62 1 1 1] 1.06{ 1.00] 1.45] 3| 117} 350 507)12.0]13.8] 1.15] 1.7] 20§ 285
67-B06 548] t]4.50[1.50]263] 2] 125]250]4359% 1]150{150] 263] 2 2| 11050/ 050088l 2] 100200 351)11.0]12.3] t11] 16] 1.8]3.07
270-3151 |[67-085€ 4.52 2] 1.00, ZQQL:’-JQI K Z200{ 2 3] 1.08{3.25} 470] 2 2, 2{ 1.00] 2. 2.8 1] +25] 125 1.81] 14014500 1.07] 2.0f 211 31
46-3129 450 "3j0s2[2757306] 2{100]200]{ 288] 3] 108/3.25 468] 3 3] 3] 1.08] 3.25{ 4. 3] 1.08] 3.25 4.68] 20.0] 21.0f 1.05§ 29| 30| 4.32
270-3228 |GB-6776 6.30)] 2| 1.25] 2.50] 5.04| 3] 1.17] 3.50] 7 06 5] 1.20]6.00112.10 3] 1. . 0 Ol JoooJ 000] 3] 108] 3.25 6.55]16.0] 18.8] 1.17] 2.3] 27 54
49-8542 1] 1.25]1.25]1.76| 1] 1.00] 1.001 1.41 0] 0.00] 0.00] .00 2] 1.00;2.00] 2.82 1] 1.00] 1.00f 1.41 1 075’075 ‘I.Cﬁl 2f1.00f2.60 282] BO] sol100] 11 1.4]161
0 0.00] 0.00 0 0.00] 0.00 1[ 1.00{1.00] 1.49] 0 G.00] 0.00 0 0.001 0.00: 1] 0.50] 0.50] 0.74 0 .00 000] 20| 151075 03] 02]0.32
D! 0.00] 0.00] 0 0.00| 0.00 [} -}000 0.00] [y G.00] 0.00 0| 0.00] 0.00] [i] 0.00} 0.00] 1]100[ 100 149] 1.0 1.0]1.00f 01| 01]G21
33[1.11] 37]569] 35} 1.07] 37.5 56.8] 40 1.1] 4-4' 68.2] 36| 107 [385] 61.2] 28] 1.06| 298| 454 16' 094] 1502341 40{ 1.09] 43.8 66.4] %E§ 245] 1.08] 32 6] 35.0 .3

+. There was one trailer written as T-17020 but ne such trailer exists - could be T-17025, T-17026 or T-17027 - assume T-17026 as this only has trip recorded against it during week on last day.
2. Trailer 46.9342 is usually associated with tractor 270-3152 but this tractor also takes another unmarked trailer sometimes (CCC) - hence data kept saparate as these 2 trailers are of different sizes
3. Trailers 67-0855 and 67-B06 are usually iaken by the same tractor - data has been kept separate as trailers are different sizes.
4. Assumed 46-9343 (1 trip onty on 3rd day) should be 46-8342
5. T-489 = T-19563 according to JICA survey - hence combined (T-488 raw data: day1 = 1.25, day 2 = 2x1.25, day 384 = 1.256,1, day 5=1.25, day6 =1 day 7 =125.1.
6. Average volume used for 44-2802 and 43-2806 in absence of any dimension data
7. 442802 and 43-2806 not positively identified. 44-2802 could possibly ba T-5082, whik 43-2806 could e T-10806.
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3. Trailer carried by 37-4343 is not known, other than # being a large trailer (CPHI) - hence, assumed it is the iargest size trailer
4. Hotei Association tractor trailer has bottom rectangular section with semi-circular section on top - rect section height =

5 The 2WT only collects sludge/drain cleanings from the markets and draing and discharges these to low lying marshy iand - hence dimensions not measured as not criticat to this study
8. trternal dimensions calculated from external dimensions based on wall and floor thickness of
7. Avecage fill factors based on NMC Labourer disposal site survey. For 3 trailers for which no data was recorded ai the landfill, the average fill factor is used (shaded in biue).

8. Tractor volumes converted to tonnages based on interal vof x fill factor x density, where density =

Data: Wbridge 4WT density =

390 kg/m3; Kandy colln veh (CV) density =
The adopted waste density is considered reasonable based on Negombo CV density & lower average height of frailers compared with Kandy/Matale (less in-vehicle compression of waste)
8. For handcart tonnage. a waste density of

300 kg/m3 was used

320 kg/m3 {(Negombo CV density/(0.5%(Kandy + Matale CV density)) x weighbridge density)

[Vehicle  [Winly PHY NOT MU Labourer survey | enicle survey —dimensions [T, dimensions.
Type data List Transport {Tractor  |trailer Traidler |Tractor |Trailer Trailer H |L W [Veol |[H |L W |Vol |Avg [Wt
Section |reg reg chassis Jreg reg chassis (m} [t} |(m} [{m3W(m) }im} [(m) |(m3)|FF |(kg)
Handcart 0.46] 0.76) 122} 043 0.95] 123]4fx2 Shxd S5H
AWT 36-0099 |Eng’g 36-0009 {46-4136 |T-10807 464136 [T-10807 0.86] 2.76| 1.86{4.41] 0.81] 2.66] 1.76] 3.79] 0.75] 911
4WT 37-1234 |37-1234 [SWM 37-1234 [67-0857 |T-17026 0.94; 3.05] 1.82]5.21] 0.89] 2.95] 1.72| 4.51] 1.05] 1521
AWT 37-4509 [37-4509 [SwMm 374509 {GB- 6782 [T-19564 1.27] 3.04] 1.86]7.18] 1.22] 2.94] 1.76] 6.31] % 2174
AWT 37-4788  10O/8 Nia Nia N/a N/a |N/a IN/a INa EN/a INfa [n/a [Mfa fwa [Mfa
4WT 49-4443 [O/S N/a Nfa N/a Nia_|N/a |N/a IN/a [N7a |N/a N/a [N/a |N/a |Nia
4AWT 49-6733 149-6733 |SWM ? ? T-10808 |49-6733 46-4137 IT-10808 Q.79 2.75] 1.84|4.00] 0.74] 2.65[ 1.74| 3.41] 1.08] 1177
4WT 49-6734 [49-6734 [SWM 49-6734 |67-0855 |T-16615 0.54| 3.04] 1.83]15.23] 0.89{ 2.94] 1.73{ 4 53] 1.15| 1661
4WT 49-8542 [49-8542 |SWM 49-§542 [AAA AAA 0.73] 3.20] 1.93[4.51] 0.68] 3.10[ 1.83| 3.86] 108 1329
kd ? T-9662 149-8542 |46-3138  1T-9662 .93 2.04] 1.8615.09] 0.88] 2.84] 1.76| 4.40] 1.00] 1408
4WT 49-8543 [SWM Trailer not identified N/a |N/a IN/a |N/a JN/a IN/a [N/ IN/a [N/a |N/a
4WT 49-8544 |49-8544 |[SWM 49-8544 [67-0856 |T-17025 0.94| 3.04] 1.83[5.23] 0.89] 2.94] 1.73] 4.53] 1.07] 1548
AWT 49-8545 [49-8545 |SWM 49-8545 |67-0854 |T-16614 0.94 3.04] 1.83]|5.23]| 0.89] 2.94| 1.73] 4.53] 1.00( 1449
45-5545 |BBB BBB 1.25] 3.00) 1.86]6.98] 1.20] 2.90] 1.76] 6.12] 1.13| 2225
AWT 270-3150 |270-3150 [Eng'g 7 T-10806 |270-3150 |46-4123  |T-10806 0.81] 2.76] 1.84]4.10§ 0.76] 2.66] 1.74] 3.51] 1.1 1246
4WT 270-3151 |270-3151 |SwWM ? T-17027 |270-315% |67-0858  [T-17027 0.941 3.05| 1.82|5.22] 0.89] 2.95] 1.72| 4.52] 1.07] 1549
AWT 270-3152 |270-3152 [SWM 270-3152 |46-9342 270-3152 |46-9342  |T-13929 0.94] 3.07] 1.84]|5.31| 0.89] 2.97] 1.74] 4.60] 1.10] 1625,
270-3182 |CCC CCe 1.25] 3.01] 1.86]6.98) 1.20] 2.91] 1.76] 6.13] 1.13| 2228]
AWT GB-4084 |GB-40%84 [SWM 7 ? T-10809 |GB-4094 464140 |T-10809 0.90] 2.75] 1.85[4.55] 0.85] 2.65 1.?5H_3,92 1.18} 1451
AWT 270-3227 |270-3227 {SWM 7 GB-6773 |7 270-3227 |(5B-6773 |T7-19680 1.28] 3.04) 1.86|7.24] 1.23} 2.94| 1.76] 6.36] 1.05[ 2147
AWT [Z70-3228 [270-3228 |SWM = [Z70-3228 |GB-6776 |1- - O3 T 857 16| 123 2.93| 1.75| 6.90] 7 17| 2362
44-0871 270-3228 1440871 17-5082 0.83] 3.05] 1.84(4.66] 0.78}] 2.95] 1.74] 400} 1.10] 1410
2WT 74-3846 |drain cleanings Nia N/a N/a N/a N/a [Nfa |[N/a |N/a [N/a |N/a |N/a |N/a [N/a |Nia
Hire 4WT |37-5105 SWM 37-5105 |67-08565 |[T-16615 0.94] 3.04] 1.83]5.23]| 0.89] 2.94 1.73] 4.53] 1.15{ 1661
67-806 37.5105 [67-806 1.08| 3.21| 1.85|6.281 1.01] 3.117 1.75] 5.48) 1.11 1954r
37.5105 {DDD ooD 0464 305) 1.84]{2 58} 0.41] 2 95! 1.74] 2 10):4i0 728
Hire 4WT |37-4543 SWM Trailer not identified N/a_[N/a IN/a_[N/a |[N/a_[N/a [N/a_|N/a JN/a [N/a
Other SWM 46-3139 |7-9661 |Under repair - NMC 0.94] 2.99( 1.85]5.20§ 0.89] 2.89( 1 75| 4.50] 1.05] 1513
trailers in SWM 4659243 |T-15242 Not located Not located
NMC SWM {46-9495 [T-15243 Net located Neot located
Vehicle SWM 46-3357 |T-9832 Not located Not located
Register SWM GB-6788 |T-19557 Not located Not located
SWM 67-0206 IT-16387 Not located Not kcated
|Hotel Assn SWM 67-2727 &7-2727 0.73] 3.02| 1.9415.75] 0.68] 2.92] 1.84| 4.98] 1.00] 1595
Unidentified 44-2802 0.75
43-2806 1.00)
otes: [Average 0.90] 2.90] 1.75] 465} 1.06] 1603
1. Some tractors swap trailers during the day (e.g. 49-8542, 49-8545, 270-3228, 270-3152, 37-5105) 2. Unmarked trailers BBE & CCC are believed fo be the same traiter.

0.73 m (ext); semi-circular section height (ext} = W/2

5 cm (measured)

303.4 kg/m3; Matale CV density =

330 kg/m3; Negombo CV density =

260 kg/m3
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Average Number of Trips - Summary

Tractor Trailer Jan02]  Feb02] War02] Apr-02] May-02|Aug 13-19
270-3228 |T-1956347-5082 3.4 358 X 35 3.4 3.7 Average trips/aWT/d (Jan-May 02) = 2%
49-8545 |T-166148CCC 23 23 23 23 22 13) Average tripsiAWT/d (Aug 13-19) = 24
270-315%  |T-17027 34 33 35 34 34 2.0 (ignoring T-10B07, 44-2802 & 43-2806 as being abnormally low +
GB 4094 {T-10809 23 21 25 2.5 2.6 1.1 not including hotel association tractor (not NMC)
374509 |T-19564 25 24 2.4 28 2.5
49.8542 |T-96628AAA 2.4 2.5 2.5 25 25 1.1
270-3152 |T-139294DDD 24 24 24 24 2.5 3.6
49-8544  [T-17025 27 27 25 25 2.5 1.6
436733  |T-10808 26 24 23 24 2.5 19
37-5105  |T-16615,67-806 EEE 25 26 2.5 25 25 33
374543  |Large trailer 25 26 25 27 24
496734 |T-16615 2.7 31 28 34 34 Average trips Jan-May = 396
37-1234 T-17026 2.3 2.4 2.2 23 2.3 2.0 . WACS data = 326
275-3150 |T-10806 23 23 24 23 24 2.3 Jan-May trips are 1.22 times >
270-3227 |T-19680 27 28 26 28 33 4.0
360002 |T-10807 06
T-9661 29
44-2802 6.3
43-2806 0.1
67-2727  |Hotel Assn tlgl
Total 87 308 38.7 40.1 40.5/ 26

Average Tonnage - Summary

Jan-02 Feb-02]  Mar-02] Apr-02|  May-02]Aug 13-19
270-3228 |T-19563&4T-5082 6.33 6.80 8.57 6.54 6.45 7.4
43-8545 |T-166144CCC 4.27 4.20 415 4.23 4.03 1.86] Average tonnes/AWT/d (Jan-May 02) = 4.4
270-3151 |T-17027 525 503 5.35 5.27 525 3.10 Average tonnes/4WT/d (Aug 13-19) = 4.0
GB 4084  (T-106809 3.32] 3.11 370 353 375 1.66 (ignoring T-10807, 44-2802 & 43-2506 as being abnormally low +
374509  |T-19564 5.54 5.28 5.26 5.73 547 not including hetel association tractor (not NMC)
49-8542 | T-9662&AAA 3.27 357 3.35 3.42 353 161
270-3152 |T-13929&DDD 4.60 468 4.60 4.69 4.9 6.92
49-8544  {T-17025 415 420 3.90 3.87 395 243
496733 |T-10808 304 2.85 2.66 278 3.00 2.18
37-5105  |T-16615,67-806 EEE 355 372 3.64 376 3.56 5.92
37-4543  |Large trailer 5.33 5.75 533 587 512
49-6734 {T-16615 4.45 5.16 4.66 5.59 557
37-1234  |T-17026 3.43 3.69 334 3.50 3.53 3.04 Average tonnes Jan-May = 66.6
270-3150 |T-10806 285 2.89 293 2.82 293 2.85 cfWACS data = 54.3
270-3227 |T-19680 5.75 598 568 6.01 7.13 8.59 Jan-May tonnes are 1.23 times >
360009 1T-10807 0.52 Jan-May data does not include hotel assn tractor (0.Strips/d, 1.37T/d)
T-9661 4.32
44-2802 0.32
43-2806 0.21
[67-2727 _ 1Hotet Assn 1.37]
[Total 85.11 66.92 65.11 67.70 68.21 54.32]
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Graphical data
Date Average tr|Average tonnage (T/d)
Jan-02 38.7 65.11
Feb-02 39.8 66.92
Mar-02 387 65.11
Apr-02 40.1 87.70
May-02 40.5 68.21
Aug 13-19 32.6] 5432

5

” 80 ! NWC Data TR

70
60 -
50
40 -
30
20
10

Average tripsid or T/d

Date

| N

\ Jan-02 Feb-02  Mar-02 Apr-02 May-02 Aug 13-19 \
[ |
— .

rE@Average trips/d EiAverage tonnage (T/id) - -




Study on the Solid Waste ‘Management for Secondary Cities in Sri Lanka . . " Negombo Municipal Council

Actlon Plan: Supportmg Report - Kokusai Kogyo Co., Lid.
A. General Notes , L Negombo MC
1. SWM staff Salary + allowance costs : .
ltem . Saiary {Aliowance [Total Adopted
Driver - 38g0] — 2200[. 8190 6,190
Lahourer 3640 2200 5840 5,840
* Notes:'

a. There are 3 classes of driver - middle class {mid income) & paid 3,990Rs/rth with annual increase of 110Rs/yr (NMC Revenue section)
b. There are 3 classes of labourer - middle clasé (mid income) is paid 3,840Rs/mth with annual increase of BORsfyr (NMC Revenue section)
(Iowesi class of driver is paid 3765 Rs/mth and labourer 3400R5/mth)

¢, Collection worker survey gave average salary of 5,745 Re/mih, inciuding aIIOWances, or 3, 545 Rsimth basic salary

d. Use middle class labourer and-driver salaries

B. swm Vehicles - Current Costs

Handcart - 2 labourers [Rate — TUGT N [AmiiRs) [Nowms

Labourers " 5B40(Rs/mih . 24 140160‘Labrs = 2
Privtective gear.’eqmpmem 24801Rshr o 2480 )
O } OjRs/mth 12 ol
Wheel set{(2) 1440|Rshyr : 1| 1440]1 800Rs/set-@ 1-1.5yr/set
{Maintenance, h 1000|Rsiyr ’ 1 1000 .
Insurance . O{Rsiyr 1 0
Rev Licence -~ - D|RsAyT ' 1 0
Depreciation 3167|Rsiyr 1 3167
Total ] : i S 148247 .
. ) Case A - |Case B
Avg no of trips per day trips/d 3 5
Avg amt collected per mth | Timth 94 156/
[Average amount collecied per yr Tyr
Linit cost Rs/T
Notes:
1. Staif protective equipment based on NMC equipment data and current prices: . .
a. Gloves 2 labourers/MCx 2 setshyr @ S50 Rsea= 200 Rsiyr CPHI - min 2 seisiyr
b. Uniforms . 2 laboyrersiHC x : 0 Rsiyr= O Rsfyr No uniforms
" ¢ Rake .1 rake/HC 12 selsiyr @ "100Rsea= 1200 Rs/yr CPHI - 1mih life .
d. Ekef broom 1 broom/HC % 12 setsiyr @ 35 Rsea= . 420 Rshr Assumed 1mth e :
e. Baskets’ . 1 basket/HC x ' 12 setshr @ 55 Rsea= 660 Rsiyr Assumed 1mth life; 40-70 Rs -
Total labourer protective equipment costs : o 2480 Rsiyr : :
2.-Assume, handcart does average of 3-5 frips/d - consider both cases for avg haridcart tonnage of 0.12 Thoad ) .
Case A- Nooftripsid= . 3-Average tonnage per HC'perd = 0.36 THCdor - 9.36 T/HC:mth, based on 26 working daysimth -
Case B.- No of trips/d = 5 Average fonnage per HC perd = 08 THC dor 15,6 T/HC.mth, based on 26 working days/mth
2. Capitat cost = . 9,500 Rs with estimated lifetime of 3 yrs (NMC.Mechanical foremédn)
Depreciation = 3166.7 Rs/yr {straight line method) ' :
Handcart -3 labourers.  JRate  |Unit No - [Amt(Rs) JNGIES
Labotrers 5840{Rs/mith . 3B 219240||Labrs = R )
Protective gear/equipment 2580)Rs/yr L] 2580 -
oil - ' DJRs/mth 12 0
\Wheel sét (2) | 1440{RsAr 1 144011 800Rs/set @ 1-1.5yr/set
{Maintenance 1000 Rs/vr 1 1000 : :
‘finsurance OlRstyr 1 o]
Rev Licence O[RsAT 1 0
Depreciation : 3167 [Rshyr ) 1 3167
Total - . ’ 218427
Case A CaseB
Avg no of trips per day tripsid - -3 5
Avg amt collected per mih T/mth 9.4 158
lAverage amount collected per yr Thyr
Unit cost Rs/T
Notes! ’
1. Staff protective equlpment based on NMC equipment data and current pnces
a, Gloves’ 3 labourers/HC X C - Zselshyr@ . BO0Rsea= " 300 Rsfyr  CPHI - min 2 setéiyr
b. Uniforms 3 Izbourers’HC x ‘ O Rsfyr= 0 Ratyr No uniforms. -
c. Rake . 1 rakefHC 12 setshr @ 100 Rsea= 1200 Rsfr CPHI- imihlife
d. Ekel broom 1 broom/HC x 12 sets/yr @ 35Rsea= 420 Rsiyr Assumed - tmih Iife.
e. Baskels 1 basket/HC x 12 setsiyr @ S5 Rsea= 660 Rsiyr Assumed 1mih life; 40-70 Rs
‘Total labourer protective equipment costs 2580 Rsfyr :
2. Assume, handcart does aveérage of 3-5 {rips/d - consider beth cases for avg handcart tonnage of 0.12 Tfioad
Case A - No of trips/d = ' 3 Average tonnage per HC per d = 0.36 THC.d or 9.36 T/HC.mih, based on . 28 wurkmg daysﬁnth
Case B- Noof trips/d = 5 Average tonnage-per HC perd = 0.6 TIHC.dor 15.6 T/HC . mth, based on 26 working daysfmth
2. Capital cost~ - 9,500 Rs with estimated lifetime of 3 yrs (NMC Mechanical foreman)

Depreciation = 3166.7 Rsfyr (straight line method}



Study on the Solid Waste Management'for Secondary Cities in S Lanka - ' Negombo Municipal Councit

Action Plan: Suppotting Report ) Kokusal Kogyo Co., Lid.
Four Wheel Tractor No Rate Unit Total Notes
"|Driver ] 12 8,190 |Rs/mth 74280 - )
Labourers 36 5,840|Rs/mih 210240|No of labourers = 3
Protective gearfequipment |LS 4580|RsAT 4630
Diesel - 12 6767{Rs/mth 81204
Oil 12 469(Rs/mth 5528
Tyres and tubes Ls 15000 |Rs/yr 15000
Tractor Maintenance 12 2000 Rs/mih 24000
Trailer Maintaincce LS 10000[Rsfyr 10000
insurance LS 8790|Rshyr 8790
Licence LS 150|Rshyr 150
Depreciation LS 86243 |Rs/yr 86243
[Total 520225
Avg ho of tripsid (13-18 Aug 02) iripsid 236
Avg amt collected 13-19Aug 02 Trd 4.0(Td
Average amount collected per yr Tir 1246 :
Unit cost ) Rs/T 48|Rs/T
Notes: '
1. Slaff protective equipment based on NMC equipment data and current prices:
a. Gloves 3 labourers/4WT x 2 setshyr @ S0 Rseac= . 300 Rsfyr CPHE - min 2 sets/yr
b. Gumboots 1 Setd\WT % 1 setsiyr @ 1100 Rslyr = 1100 Rsiyr  "CPHI - # setfyr
c. Rake 1 rake/4WT : 12 setsiyr @ 100 Rs ea= © 1200 Rsfye GPHI - 1mth life
d. Fork 1 Iork/i4WT x 1 setsiyr @ 35C Rsea= 350 Rsiyr ~ CPHI- 1yr life
e Ekel broom 1 ekel broom/4WT x 12 setsiyr @ 35 Rsea= 420 Rsfyr Assumed 1mth life
d, Baskets 2 haskets/WT x . 12 setsiyr @ S5 Rseas 1320 Refyr Assumed 1imih ile; 4A.TORs
Total labourer protective equipment costs - 4690 Rsfyr
2. Capital cost data: traclor = 420357 with estimated lifetime of 17.6 yrs (15-20yrs as per KMC)
Straight ine deprecn = 24020 Refyr, rnuch highet than NMC's estimaie of 5,000Rskr - suspect this i arbitrary estimate - use calculated value
3. Capital cost data: trailer = 560,000 with estimate lfetime of - 8 yrs (8-10yrs)
Straight line deprec'n = 62222 Rsfyr C )
{For both fractor and trailer, capital cost based on average cost of alt units currenily in use for SWM)
3. Annusal torinage based on avg T/d x 26 working days/mth x 12 mthiyr
Summary _
~item TSWAmi  |Cost Uit cost
- : . {T/yr) (Rshyn) {Rs/T)
ICurrent situation FC1 (2 Lr, 4 trips/d) ) 150 148247 990
) HG2 (3 Lr, 4 trips/d) 160 - 218427 1458
Tracter (3Lr, 2.4 trips/d) 1246 520225 418
Total ) 1246| 836898 712

C. Graphical Data

|
Unit costs (Re/T) | \ s
31rips/d |5 tripsid [2.4 tripsid | =€
Handcart (2 Lr) 1320 792 2 3
Handcart (3 Lr) 1945 1167 3=
Tractor (3 L) 418 B %
8
=
&% T
\ Handcart (2 Lt} Handcart (3 Lrj Tractor 3Ley -
1 Vehicle \

‘ 33 trips/d W5 trips/d @2.4 tripsid *
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Action Plar: Supporting Report

Kokusai-Kogyo Co,,:Lid.

D. SWM Vehicles - Improved Costs

1. Handcart - current costs based on 4 trips/d

-fHandcart - 31abourers  [Rate (Uit No Amt{Rs] [NoO “JAmt{Rs} INotes

Case . A= - 2lLabrs B = - 3{Labrs Co

Labourers ~ B840|Rs/rmih 24 1401860 36f 210240 T ; - . .
{Protectivé gearlequipment |  24380[Rsfyr 1 2480 1 2580 ‘[Stightly different.unit cast for 2-3 fabrs
- 10il QiRs/mth 12 0 12 ‘ol ’ ’

Wheel set (2) 1440|Rsfyr 1 1440 1 1440 1,800Rs/set @ 1-1.5yr/set

Maintenance 1000|Rsiyr 1 1004 1 1000 i

lnsurance O{Rsfyr 1 0 1 B ¢

Rev Licence OIRs/yr 11 . 0 1 o}

Depretiation . 3167 [Rshyr 1 3167 | 3167

Total . 148247 . 218427

: . . Case A . Case B o

|Avg na of trips per day trips/d 4 4

Avg amt collected per mth I Timth 125 _t25

Average amount caflected per yr Téyr

Unit codt - - Rsz-

Notes:

1. Staff protective equlpment based on NMC equipment data and current prices: : '
CPHI - tnin 2 setsiyr

. 2. Capital cost data: tractor =
Straight line deprec'n.=
3. Capital cost data trailer =
Straight line deprecn =

420357 wnth esumated fifetime of

560,000 with estimate lifetime of

62222 Rshyr

17 5 yrs (15-20yrs as per KMC)

9 yrs (8-10yrs)

(For bath tracter and frailer, capifal cost based on average cost of all units currently in Use for SWi)

3. Annual tenriage based on avg Tid X

26 working days/mih x

12 mthiyr

for large trailer @

a. Gloves 2 labourers/MG x 2 setsiyr @ 50 Rsea = 200 Rshyr
b. Uniferms- 2 labotrers/MC x ) 0 Rsiyr = 0 Rsiyr No uniforms
-¢. Rake 1 rakeMC - 12 setshyr @ 100 Rsea= 1200 Rs#yr CPHI - 1mih life -
d. Ekel broom’ 1 broom/HC x 12 setsiyr @ 35 Rsea= - ° © 420-Rsiyr Assumed imthlife =~ ..
e. Baskels © 1 basketHC x 12 seishr @ S5 Rsea= 860 Rsfyr Assumed 1mih life; 40:70 Rs
Total labourer protective equipment costs - : - 2480 Rshr : S A
For Case B, staff protective equipment costs = 2680 Rsiyr
2. Assuime, handeart does average of 4trips/d - moderate performance, based-on 9.12 THoad o -
Avg trips per day = 4 Average tonnage per HC perd = 048 TIHCdor-  12.48 T/HC.mth, based on 28 working days/mih
3. Capital cost = 9,500 Rs with estimated lifetime of . 3'yrs (NMC Mechanical foreman) CL
Depréciation = 3167 Re/yr (straight line method) i
2. lmproved fractor costs {3 trips/d, 2. labourers, large tral!er) )
Four Wheel Tractor - -No.. - IRate Unit - {Total Notas
|Dreiver 12 .s_,190 Rs/mth 74280 :
jLabourers 241 - 5,840[Rs/mth 140160{No of labourers = 2
Protective ge.arfequnpmem LS 2730{Rsfyr 2730
Diesel 12| - 9228|Rsimth 110733 |Increased diesel costs by 3.0/2.2 = 136
Qil 12 640(Rs/mth . 7675|increased as for diesel
Tyres and tubes LS . 20455 Rsfyr 20455]Increased as for diesel
Tractor Maintenance 12 2727|Rs/mth | 32727} Increased as for diesel
Traiier Maintaincce LS 13636[Rs/yr 13536]Increased as for diesel
Insurance LS - 8790(Rsiyr 8798 (increases {0 account for increased no of irips)
Licence LS © 180iRsfyr 150 )
Depreciation LS - 86243)Rsiyr 86243
Total . 497578
Avg no of trips/d Arips/d .00
Avg amt callected i
-- |Average amount callected perwr. T/
* |Unit cost . : RsIT-
- (Notes:.
© 1. Staff protectlve equipment based on NME equnpment data and current prices: .
a. G!oves 2 labourers/4wT x 2 setsiyr @ 50 Rs ea = 200 Rsiyr CPHI - min 2 setsiar
b. Gumboots 1 Set/4WT x 1 setsiyr @ 1100 Rsfyr = 1100 Rstyr CPHI - 1 setfyr
c. Rake O rake/4wT 12 setsiyr @ 100 Rsea= 0 Rsiyr CPHI - 1mith fife .
d. Fork 1 forl/aWwT x 1 seisi @ 350 Reea=" 350 Rsiyr CPHE - 1yr life .
&. Ekei broom 1 ekel broom/4WT x 12 setsfyr @ 35 Rsea= 420 Rsfyr Assumed Tmif life
d. Baskets 1 baskets/4WT x 12 setsiyr @ E5Rsea= 660 Rshyr . Assumed 1mik ife; 40-70 Rs
‘Total labouret protective equipment costs 2730 Rshyr

24020 Re/yr, much higher than NMC's estimate of 5,000Rs/yr - suspect this is arbitrary estimate - use calculated value

6.36 m3/load

320 kg/m3 but density could be > due to > filling height) .

with a fill factor of 1.0 gives 2.04 Thoad (based on density of
Summary -
ltern SWAmt (Cost Unit cost
. (Thyr) Rsiyr) (Rs/T)
Improved situation Tractor (2 Lr, 3 trips/d, [arge frailer) 19G7] 497578, 261
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improved Situation - Unit Costs graph

Current_ |Improved]
Handcart {2 Lr, 4 {rips/d) EED]
Handcart (3 Lr, 4 frips/d) 1459
Tractor (3 Lr, 2.4 trips/d, avg traiter} | 418
Tractar {2 Lr, 3 trips/d, large traites) 261
Combined 712

2_. Improved Situation - Costs grapnh

SW Tonnage (T/r) (1,245 Ty} [(1.9C07Tiyr)
Costs (Rsiyr) Current

Handcar 1 (2 Lr)

Handcart 2 (3 Lr)

Tractor 520225| 497578
Notes: -

1. f tonhages change, must change SW tonnages manually in above table

Kokusai Kogyo Co., Lid.

SWM Collection Unit

Costs (Rs/T)

1600 -

-
N
[~
o

[+
Q
=]

EN
=]
=]

[=]

Current ‘ " Improved
Case

]

Handcart (2 Lr, 4 frips/d) B Handcart (3 L, 4 frips/d)y - -

Tractor (3 Lr, 2.4 trips/d, avy trailer) B Tractor (2 Lr, 3 trips/d, large trailer}

SWM Collection Costs (Rsfyr)

1000000 - ' =

400000 -
- 200000 -

Current i Improved
(1,248THyr) (1,907 Thyr}
Case

‘@ Handcart 1 (2 Lr) & Handeart 2 (3 Lr} 8 Tractor
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