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AUl 3 Aayasuduiiiiugiu (Consolidated Data on Basic Indicators)

’ ’ ’ . } Nakhon Ubon ) ; ;
Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen ) ) Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani
A. GENERAL
Municipality area (km2 in 2002) 22 40 12 53 39 18 46 38 29 17 9 21 69
Registered Population (2001) 69,334 173,856 72,754 85,533 270,609 87,976 179,153 174,322 105,150 55,942 39,065 157,806 114,840
S 50 % privatized s L -
0, 0 - -
Fully-privatized 7‘20/'(') Z”]\.lggifd Coll. & Private 7%0/;)' Pg\ﬁﬂﬁd Municipal- o e’;AaL:t:leICpi:l & lo e’;AaL:tleCICpi:l & Municipal- Municipal- Municipal- Municipal- Municipal- Municipal-
Current Solid Waste Management for Collection and Coll. & Private - ° incinerator; " operated Coll. & P S P s operated Coll. & |operated Coll. & |operated Coll. & | operate Coll. & | operate Coll. & | operate Coll. &
. . Private ¥ engineered ! Municipal Municipal . . - .
Disposal engineered . Prov'l " X Prov'l open . . Open dump Open dump Municipal Municipal open Municipal Municipal open
y engineered . landfill (partial engineered engineered X X . N
landfill " engineered N dump . . (army site) (army site) sanitary landfill dump controlled dump dump
landfill Jandfil private contract) landfill landfill
B. SOLID WASTE COLLECTION
1. Amount of solid waste collected (tons/day)
1995 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
1996 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
1997 85 317 77 200 290 133 159 181 89 85 45 N/A N/A
1998 95 292 79 210 290 127 108 172 92 85 a7 201 N/A
1999 95 243 84 220 290 82 114 179 95 74 48 N/A N/A
2000 70 226 89 230 290 84 115 190 98 79 49 228 160
2001 85 248 100 240 270 78 133 203 101 71 51 230 160
2. Average solid waste collected per year (tons/day) 86 265 86 220 286 101 126 185 95 79 48 220 160
3. Garbage Collected (kg/p/d in 2001) 1.23 1.43 1.38 2.81 1.00 0.89 0.74 1.16 0.96 1.27 131 1.46 1.39
4. Percent of city districts covered by collection 100 100 100 100 100 100 100 100 100 100 100 100 100
5. Percent of solid waste produced that is collected ~90 100 100 70 ~96.6 100 ~ 80 ~95 ~ 100 95 90 ~ 100 ~ 100
6. Number of collection trucks 40 60 28 22 41 24 29 48 27 10 10 79 26
a. Collection trucks/ton collect (truck/ton) 0.47 0.24 0.28 0.09 0.15 0.31 0.22 0.24 0.27 0.14 0.20 0.34 0.16
b. Collection trucks/population served 577 3.45 3.85 257 152 273 1.62 275 257 1.79 256 5.01 2.26
(truck/10,000 person)
. . o
¢. Collection trucks operating > 50% of 100 -85 100 100 100 100 100 100 100 100 100 100 100

time/total amount of trucks

Note:

1/ This estimate is based on area of municipality covered by collection services .




Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen Nakho_n Ubon ) Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani
C. SOLID WASTE DISPOSAL
1. Percent of solid waste collected by municipality that is disposed by different means
a. Open dump 0 0 0 0 99.11 0 0 87.2 94.28 0 98.82 0 100
b. Controlled dump 0 0 0 0 0 0 0 0 0 0 0 100 0
c. Sanitary or Engineered landfill 99.98 97.43 12.58 96.81 0 93.75 75.17 0 0 99.24 0 0 0
d. Composition 0 0 0 0 0.24 6.25 4.53 0.49 0 0 0 0 0
e. Incinerator 0 0 76.09 0.40 0 0 0 0 0 0 0 0 0
f. Recycle 0.02 2.57 1111 2.79 0.65 0 20.00 12.26 5.00 0.76 1.18 0 0
g. Infectious Incinerator 0 0 0.22 0 0 0 0.3 0.05 0 0 0 0 0
2. Tons of solid waste disposed by different methods (tons/day)
a. Disposal site N/A 244.65 N/A 250 N/A 80 133 203 100.8 72.67 47 230 160
b. Incineration (tons/day) 0 0 0 1 0 0 0.40 0.1 0 0 0 0 0
c. Formal recycling (tons/day) 0 6.45 0 0 0 0 27 25 0 0 0 0 0
d. Formal composting (tons/day) 0 0 0 0 0 5 6 1 0 0 0 0 0
3. Method of recording incoming waste
Sometime
a. weighing of vehicles X X X X None X X X weighing in
other place
b. no formal accounting X X
c. estimation based on size and # of trucks X X
4. Characteristics of disposal site
a. Size of disposal site (rai) 284 N/A N/A 140 N/A 0 100 147 600 38.5 80 135 40
b. Area filled (rai) N/A N/A N/A 50 N/A 0 100 N/A 593 27.5 70 135 N/A
c. Type of liner or other containment Plastic HDPE Geote():(ltgj and HDPE Clay Plastic and Clay HDPE None None HDPE Clay Clay, Sand None
d. Leachage drainage and treatment system Yes Yes Yes Yes No Yes oxidation pond No No Yes no Yes Yes
e. Frequency of groundwater monitoring (time/year) 1 4 52 - N/A 3 1 No No 2 No 2 3
f. Waste compaction after placement bulldozer bulldozer natural setting bulldozer No data provided bulldozer bulldozer bulldozer bulldozer bulldozer bulldozer bulldozer natural setting
g. Covering of waste after placement material soil from site soil from site soil from site soil from site  |No data provided| soil from site soil from site soil from site soil from site soil from site none soil from other soil from site




Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen Nakho_n Ubon ) Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani
h. Operation of treatment system (cont.) 50-90% 50-90% 90-100% 90-100% No data provided 50-90% no no no 90-100% no N/A N/A
i. Does the landfill have a fence around it? yes yes yes yes No data provided no yes yes no yes no yes yes
j. Rank environmental management challenges (1= Low; 5 = High)
- Birds 2 3 3 1 N/A 2 2 1 2 1 1 3 2
- Flies 4 3 1 3 N/A 2 3 1 3 2 1 3 3
- Odor 4 3 1 3 N/A 3 2 1 3 3 2 4 3
- Fires 1 1 1 3 N/A 1 1 1 1 1 1 2 1
- Leachate containment 2 2 1 3 N/A 1 3 1 2 1 4 2 3
k. No. of scavengers N/A N/A 40 25 N/A 30 200 60 70 35 15 150 4
Living in landfill N/A N/A 0 0 N/A 0 80 0 0 0 10 30 0
Working in landfill N/A N/A 40 25 N/A 30 120 10 70 35 5 120 20
|. Gas management
Natural diffusion from landfill X X X X
Passive diffusion (using vents) X X X X X X X X
m. Hazardous waste acceptance
Not accepted at landfill X X X X X X
Disposed in separate cell or area X
Co-disposed with municipal waste X X X X X
5. Plan for disposal site after closure
- Plan will be done in the future X X X X X X X
None
- Management plan for closed landfill developed X X X X X
6. Is a new landfill to replace this one been sited? no no no no None no yes yes yes no yes yes yes
Municipality got
temporay
7. What approaches (if any) were used to help address No problem To move landfill No problem N/A None N/A N/A per.mission fvor N/A N/A N/A stop the project stop and move
NIMBY site using Army's the project
facility, valid to

2003




’ ’ ’ . } Nakhon Ubon ) ; ;
Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen ) ) Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani
D. RECYCLING
1. No. of recycling exchange center (shop)
from survey 5 2 7 10 32 16 17 47 42 7 12 21 26
- Private household waste buyer 0 10 13 16 14
- Private iron b 0 0 0 0
rivate iron buyer No breakdown | No breakdown | No breakdown | No breakdown | No breakdown 0 No breakdown No breakdown | No breakdown
available available available available available available available available
- School Bank (waste) 10 (School bank 37 29 5 0
+ Community
- Community Bank (waste) bank) 0 0 0 12
from PCD ¥ 16 3 2 N/A 3 11 N/A 9 7 27 N/A 17 N/A
2. Tons of recyclables processed per year
from survey 2 N/A 2,354.25 ~300-400 2,445.50 880.00 N/A ~9672.5 ~9212 10,950 308.00 219.00 N/A N/A
from PCD ¥ 884.03 2,498.79 109.50 N/A 527.425 3,650.00 N/A 6,123.97 671.60 3,934.70 304.41 2,496.60 N/A
3. No. of organic fertilizer place
from survey 0 1 0 0 0 12 0 0 0 0 0 0 N/A
E. MUNICIPAL STAFFING FOR SOLID WASTE MANAGEMENT
1. Municipal Collection Staff
a. Number of municipal collection staff (2002) ¥ 0 91 128 78 160 88 73 144 117 35 30 417 108
Lampang has
- Worker at truck (garbage loader) 48 private 43 61 98 343
collection staff -
8 drivers and 40 128 (lum sum) 78 (lum sum) 160 (lum sum) 73 (lum sum) 117 (lum sum) 35 (lum sum) 30 (lum sum) 108 (lum sum)
- Driver workers on the 48 27 6 74
trucks
b. Collection staff per 10 tons of SW collected (
number of staff in 2002 per amount of solid waste 0 4 13 3 6 11 6 7 12 5 6 18 7
in 2001)
c. Numper of collection staff per 10,000 registered 0 5 18 9 5 10 2 s 11 5 s 2 9
population
d. Number of staff per collection truck (person/truck) 0 2 5 4 4 4 3 3 4 4 3 5 4

Notes:

2/. These numbers are estimates from municipal officers .

3/. From Pollution Control Department, Thailand, http ://www.pcd.go.th

4/. Chiang Mai's municipal staff includes 8 workers at municipal transfer station




’ ’ ’ . } Nakhon Ubon ) ; ;
Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen ) ) Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani
2. Municipal disposal staff
a. Number of municipal disposal staff (2002) 0 14 4 12 5 30 15 10 3 8 1 44 24
- M_unlupal worker at disposal site or transfer 8 2 4 o 20 8 10 3 8 1 36 24
station
- Chief of enviomental management 1 0 1 1
- Sanitary engineer Al private staff 2 35 private staff 0 1 1
work at the 8 5 No data provided |No data provided |No data provided | No data provided No data provided
- Chief of sanitary Work 1 incinerator 0 1 1
- Mechanic 2 0 3 1
?éggi;)f staff / tons of solid waste disposed per day 0.00 0.06 0.04 0.05 0.02 038 011 005 003 011 002 019 015
¢:No. of staff / population served (person/10,000 0.00 081 055 1.40 018 341 084 057 029 1.43 0.26 2.79 2.09
pop) (2001)

3. Number of sweeping staff (person) (2001) 93 74 75 127 133 78 84 154 108 150 46 235 72
a.Street sweeping staff/km road swept (person/km) 0.66 N/A 1.01 117 0.57 0.57 0.90 0.82 1.96 1.83 0.73 1.05 0.57
56':;" of staff per population served (person/ 10,000 13.41 4.26 10.31 14.85 491 8.87 469 8.83 10.27 26.81 11.78 14.89 6.27

4. Length of street swept by Municipality (Km) 140 N/A 74 109 233 137 94 189 55 82 63 224 127

5. No. of staff for public awareness N/A N/A N/A 2 6 N/A 49 40 2 6 6 4 4
;;)':‘)" of staff / population served (person/10,000 NIA NIA NIA 017 022 NIA 2.71 2.27 018 094 1.02 023 032

6. No. of staff in planing section / population served NIA NIA NIA 017 022 NIA 039 0.64 0.45 094 1.02 023 0.27

(person/10,000 pop)

7. No. of staff by level of government service

-C3 0 0 0 4 0 0 0 0 0 3 0 - -
-C4 0 2 0 1 0 3 3 1 0 2 2 37 3
-C5 2 2 0 1 2 1 1 1 3 1 1 0 0
-C6 4 11 2 3 1 3 1 3 1 3 1 2 1
-C7 3 6 1 0 0 0 0 1 0 0 0 0 1
-C8 2 1 0 1 2 2 2 2 2 1 1 0 0
-C9 0 2 0 0 1 0 0 0 1 0 0 0 0
- employee w/o level 141 249 241 217 329 192 129 366 232 185 83 770 199
Total 152 273 244 227 335 201 136 374 239 195 88 809 204




AANUIN B ﬁagasmﬁﬂﬁﬁug’m (Consolidated Data on Spending and Funding Indicators)

. . . ) ) Nakhon Ubon ) ) :
Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen ) .| Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani
A. Type of private sector participation and type of disposal site
. Fully-privatized PP 0 vt O rrivat Municipal Municipal- Municipal- Municipal- Municipal- Municipal- Municipal- Municipal- Municipal-
1. Collection since 2000 75% privatized | 50% privatized | 70% privatized operated operated operated operated operated operated operated operated operated
Private Municipal
Private Private incinerator; engineered Provincial Municipal Municipal Open dum Open dum Municipal Municipal open Municipal Municipal open
2. Disposal engineered engineered Provincial landfill (partial open dum engineered engineered (srm SIIeF)) (srm SIIeF)) sanital Isndflll dupm P conlrolledpdum dSm p
landfill landfill engineered privated p P landfill landfill Y Y Y p P p
landfill contract)
B. Summary of Spending for Municipal Solid Waste Management Y
1. Total average annual municipal spending for SWM (from municipal budget) 37,234,008 111,902,596 58,466,518 77,240,183 44,014,950 27,161,383 27,562,084 46,700,180 19,068,706 17,914,860 9,111,625 93,312,915 26,480,117
a. Average annual municipal spending for operation & maintenance 35,996,280 106,119,128 56,714,107 75,671,850 40,961,421 21,280,237 26,343,941 44,969,893 17,948,280 16,280,938 6,798,200 84,119,751 21,226,238
b. Average annual municipal spending for capital costs (from municipal budget) 1,237,728 5,783,468 1,752,412 1,568,333 3,053,529 5,881,146 1,218,143 1,730,288 1,120,426 1,633,922 2,313,425 9,193,164 5,253,879
c. Average municipal spending per person (using 2001 registered population) 537 644 804 903 163 309 154 268 181 320 233 591 231
d. Average municipal spending as percent of mun'l expenditure (2001) 16.3% 18.5% 12.7% 16.3% 13.7% 6.6% 8.2% 7.8% 11.0% 8.4% 6.3% 10.2% 10.6%
e. Average Annual Expenditures / Operating Revenues from Fees 20.7 12.0 418 10.4 6.8 6.1 35 7.7 8.4 5.8 8.3 13.4 10.4
2. Average operation and maintenance expenditures (baht/year) 35,996,280 107,548,328 58,291,207 76,552,650 42,689,421 22,849,837 27,222,529 32,141,210 17,922,800 16,774,521 7,229,600 88,745,251 22,651,838
a. Average O&M expenditures for collection (baht/year) 16,323,368 46,136,442 12,161,207 49,608,000 32,895,821 11,144,987 16,547,575 17,653,930 10,305,200 5,984,690 4,270,000 57,546,400 13,795,000
b. Average O&M expenditures for disposal (baht/year) 15,097,313 57,771,086 42,440,000 19,674,000 3,250,000 4,060,250 5,351,161 6,352,967 2,304,000 3,067,010 603,600 19,636,851 5,314,438
c. Average O&M expenditures for street sweeping (baht/year) 4,575,600 3,640,800 3,690,000 7,270,650 6,543,600 7,644,600 5,323,793 8,134,313 5,313,600 7,722,821 2,356,000 11,562,000 3,542,400
d. Average O&M expenditures per person (2001) 519 619 801 895 158 260 152 184 170 300 185 562 197
e. O&M expenditures per ton of solid waste disposed (baht/ton) 1,160 1,188 1,592 874 433 803 563 434 487 649 388 1,057 388
f. Average O&M expenditures/ Operating Revenues from Fees (2001) 20.00 9.12 41.64 10.33 6.80 3.26 291 4.74 5.12 5.40 7.38 14.74 7.55
3. Average capital expenditures (baht/year) - From all funding sources 2,879,594 8,179,028 35,217,452 4,813,333 3,053,529 7,872,724 3,352,619 2,408,812 10,820,426 8,173,735 2,667,744 10,943,433 5,553,879
a. Capital Cost for Collection and Transfer (baht/ton) - From all funding sources 680,853 8,141,528 1,752,412 1,568,333 3,053,529 4,863,957 1,218,143 1,309,248 1,120,426 1,669,072 2,313,425 5,670,414 3,080,400
b. Average Capital Costs for Disposal (baht/ton) - From all sources 2,198,741 37,500 33,465,040 3,245,000 0 3,008,766 2,134,476 1,099,564 9,700,000 6,504,663 354,319 5,273,019 2,473,479
c. Average capital costs paid by municipality 1,237,728 5,783,468 1,752,412 1,568,333 3,053,529 5,881,146 1,218,143 1,730,288 1,120,426 1,633,922 2,313,425 9,193,164 5,253,879
d. Average Capital Costs/ton of SW collected (baht/ton) ¥ 93 90 962 55 31 277 69 33 294 316 143 130 95

Notes:

1/. This figure included only trucks, landfill, and study & design, land purchase as fix cost for total investment Other equipment spending (i.e.computer, office tools) is considered to additional cost or variable cost

2/. Phuket Municipality has high share of average capital costton of SW collected (baht/year) due to the disposal facility use for the whole Island Beside, Ubon Rachathani has also high share due to high investment on sanitary landfill but it could not operate due to community protest




. . . ) ) Nakhon Ubon ) ) :
Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen ) .| Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani
C. Fee Collection for Solid Waste Management (Collection fee included as part of revenue from municipal source)
1. Annual revenues from fees (baht/yr)
No data No data No data No data No data No data No data No data . No data .
1995 provided provided provided provided provided 1,532,690 provided provided 944,910 provided No data provided provided No data provided
No data No data No data No data No data No data No data No data No data
1996 provided provided provided provided provided 1,707,960 provided provided 1,021,610 provided No data provided provided No data provided
1997 No data 7,443,391 1,400,000 No data No data 2,672,520 5,743,317 5,562,275 1,114,150 Nodata |\ yata provided| 6,776,500 | No data provided
provided provided provided provided
No data No data
1998 . 8,579,612 1,400,000 . 3,041,910 3,382,660 6,256,905 5,833,624 3,009,005 3,234,730 | No data provided 7,033,410 1,716,345
provided provided
1999 No data 8,166,134 1,400,000 No data 7,165,608 3,576,680 7,062,402 6,257,547 3,151,200 | 3,059915 |No data provided| 7,404,837 1,914,630
provided provided
2000 1,800,000 10,621,801 1,400,000 ;’J\‘r?:\f::t; 6,848,685 5,682,121 8,849,467 6,067,600 3,221,500 2,879,230 | No data provided 7,551,990 3,392,125
2001 1,800,000 11,798,689 1,400,000 :‘rz‘zst:d 6,277,770 7,004,820 9,350,252 6,780,154 3,500,000 3,107,458 980,000 6,019,365 2,999,865
2002 No data No data No data 7410196 | 8,804,625 No data 10018823 | Neda@ No data 3,031,835 1,211,610 No data 2,660,670
provided provided provided provided provided provided provided
Average revenue for O&M 1,800,000 9,321,925 1,400,000 7,410,196 6,427,720 4,463,760 7,880,194 6,100,240 2,280,339 3,062,634 1,095,805 6,957,220 2,536,727
2. Fee Collection Efficiency (Percent)
1997 30 62 100 95 97 61 49 ~30 100 90 85 100 No data provided
1998 91 62 100 95 97 61 54 ~30 100 95 85 100 No data provided
1999 91 62 100 95 97 61 65 ~30 100 95 85 100 Almost 100
2000 91 62 100 95 97 61 76 ~30 100 95 90 100 Almost 100
2001 91 62 100 95 97 61 80 ~30 100 95 90 100 Almost 100
3. Population covered by fee (percent) 91 62 90 70 100 61 100 100 100 80 85 85 80
4. Percent of collection of user fees
Residential ~90 60 80 ~70 ~65 57 ~90 ~30 ~93 ~80 ~85 60 <50
Commercial ~ 100 74 90-95 ~ 100 ~ 100 80 ~ 100 ~90 ~ 100 ~ 100 ~ 100 80 50- 60
Institution and Religion ~100 60 95 ~100 ~ 100 70 ~100 ~10 ~100 ~100 ~100 90 Almost 100
Industrial ~100 % 95 ~100 ~100 ) ~100 No data ~100 ~100 ~100 ~100 %
provided
D. Private sector arrangements - Yearly fees paid to private sector for conducting services 3
1998 0 0 40,000,000 No data 1,620,000 None None None None None None None _None
provided privatization | privatization | privatization | privatization | privatization privatization privatization privatization
8,995,140 40,160,000 3.180.005
(collecting 6 (Collecting) No data o None None None None None None None None
1999 40,000,000 . (Disposal fees A R R R R R R .
months 66,981,120 provided . | privatization | privatization | privatization | privatization | privatization privatization privatization privatization
) paid for Prov'l)
contract) (Disposal)
Note:

3/. Phuket (40 MB) - This is the annual fee paid to the private operator of the nonhazardous waste incinerator. This cost is partly subsidized by the central government(around 70-80 % of the total cost).
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12,647,250 40,160,000 2 670,500
(Collecting) (Collecting) No data ) None None None None None None None None
2000 (cont.) 40,000,000 (Disposal fees . . . . . . . .
17,164,000 53,326,678 provided : | privatization privatization privatization privatization | privatization privatization privatization privatization
" paid for Prov'l)
(Disposal) (Disposal)
15,357,375 40,160,000
2001 (Collecting) (Collecting) 40,000,000 No data No data None None None None None None None None
13,286,000 53,326,678 R provided provided privatization privatization privatization privatization | privatization privatization privatization privatization
(Disposal) (Disposal)
17,289,360 40,160,000 34,560,000 3250000
2002 (Collecting) (Collecting) 40,000,000 (Collecting) (Dis’ osé\l fees None None None None None None None None
16,908,625 56,170,338 e 15,768,000 'sp | privatization privatization privatization privatization | privatization privatization privatization privatization
paid for Prov'l)
(Disposal) (Disposal) (Disposal)
E. Total Municipal Expenditures (This figure reported by Financial Department of Municipality.)
No data No data No data No data No data No data No data No data . No data .
1995 provided provided provided provided provided 231,409,684 provided provided 196,710,000 provided No data provided provided No data provided
1996 No data 520,273,337 | 446,306,300 | Nodaa No data 343336258 | Nodatd 18000027 | 213500000 | NO9AR |\ data provided| VO dal@ 236,605,123
provided provided provided provided provided provided
1997 265,775,147 | 463985440 | 435033869 | 284,128,565 No data 284,667,300 | Nodata 488,951,683 | 256,100,000 | O U@ |\ data provided| VO dai@ 253,174,132
provided provided provided provided
1998 313,246,729 669,429,456 536,865,208 280,937,300 299,987,264 356,713,825 ;’)\‘r?:\f:;t;j 468,997,870 | 241,800,000 | 270,493,100 | No data provided | 852,182,194 233,994,214
1999 341,991,110 443,238,671 548,099,234 290,758,286 242,179,042 305,110,009 387,100,934 539,070,050 194,970,000 | 248,396,695 143.770,634 997,345,916 303,706,264
2000 236,678,745 506,295,938 585,595,192 331,362,545 255,800,101 290,203,306 | 360,821,552 | 580,192,846 | 162,900,000 | 189,048,815 125212.264 903,932,815 276,670,166
2001 229,098,985 604,806,114 459,527,395 475,186,687 320,966,956 412,942,984 335,875,069 599,381,568 173,590,000 | 214,165,910 144,724,588 914,781,673 250,032,587
No data No data No data .
2002 223,493,020 . 841,964,825 973,533,182 427,478,019 437,079,887 | 470,535,229 . . 244,290,811 174,897,234 918,998,818 |No data provided
provided provided provided
2003 No data No data No data No data No data No data No data No data No data No data No data provided No data No data provided
provided provided provided provided provided provided provided provided provided provided P provided P
Average Total municipal expenditure 268,380,623 536,171,493 550,484,575 439,317,761 309,282,276 332,682,908 | 388,583,196 | 520,765,674 | 205,652,857 | 233,279,066 147,151,180 917,448,283 259,030,414
F. Annual Capital Costs for Solid Waste Collection and Transfer (by Category) Source: Data was provided by municipality staffs from survey 2003
1. Purchase of Collection Trucks and Sweeping Cars®
1995 3,055,000 0 1,045,000 No data No data 1,140,000 1,470,000 No data No data 13,000,000 5,338,000 0 No data provided
provided provided provided provided
1996 665,000 1695000 | 10,266,374 No data No data 10,225500 | 3,120,000 No data No data No data 0 0 No data provided
provided provided provided provided provided
1997 1,212,748 6,370,000 2,184,000 No data No data 33,914,000 | 6,116,000 No data 7,735,461 No data 7,160,000 25,405,000 4,348,000
provided provided provided provided
1998 1,212,748 5,256,000 0 No data 8,666,667 0 5,295,000 No data 2,599,191 No data 10,790,000 28,696,250 8,155,200
provided provided provided
1999 1,212,748 1,495,000 2,361,000 14,900,000 1,953,227 858,000 1,500,000 10,867,545 843,995 E‘:)‘:sl:d 2,815,000 0 6,400,000
2000 1,213,748 1,110,000 1,345,000 :)\‘rz\f::‘; 2,049,927 0 0 684,594 869,600 650,000 0 9,512,000 0
2001 1,213,748 0 3,477,500 2,350,000 20,490,220 0 0 2,225,245 2,676,026 0 0 9,570,000 0
2002 No data 11,994,000 | 2,177,000 No data 13900000 | Nodam No data 2,395,460 No data 3,251,800 0 No data 1,760,000
provided provided provided provided provided provided
Average annual costs for collection trucks (using 10 years lifespan) 622,417 1,395,271 1,449,245 1,568,333 2,243,529 3,449,671 1,218,143 1,309,248 1,120,426 1,365,023 1,885,925 3,862,914 1,570,400

Note:

4/. Includes sweeping car: Two cars for Phisanulok (5,195,000 baht/car, 1997), and one car for Kanchanaburi (5,790,000 baht/car, 1998)




Nakhon
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Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen ) .| Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani
2. Purchase of Garbage Containers and Miscelleneous Equipment(e.g. push-cart, rickshaw, collection boats etc)
No data No data No data No data No data No data No data No data :
1995 provided 2,652,500 provided provided provided 600,000 provided provided provided provided 190,000 0 No data provided
No data No data No data No data No data No data No data .
1996 0 1,331,600 provided provided provided 600,000 provided provided provided provided 190,000 0 No data provided
1997 0 2,358,000 No data No data No data 600,000 No data No data No data No data 190,000 1,450,000 620,000
provided provided provided provided provided provided provided
1998 100,175 1,234,000 No data No data No data 728,000 No data No data No data No data 190,000 1,450,000 620,000
provided provided provided provided provided provided provided
1999 100,175 3,737,110 No data No data No data 728,000 No data No data No data No data 190,000 2,700,000 620,000
provided provided provided provided provided provided provided
2000 0 2,911,450 568,000 No data No data 1,428,000 No data No data No data 186,200 190,000 1,500,000 620,000
provided provided provided provided provided
2001 0 1,117,425 10,000 No data No data 1,048,000 No data No data No data 124,000 190,000 1,155,000 820,000
provided provided provided provided provided
No data No data No data No data No data No data No data
2002 provided 0 95,000 provided 1,620,000 provided provided provided provided 785199 190,000 provided 5,320,000
Average annual costs for Garbage Containers and Misc. Equipmentsother 58,435 4,388,107 303,167 No data 810,000 1,414,286 No data No data No data 265,300 427,500 1,807,500 1,510,000
collection items (using 2 years lifespan) provided provided provided provided
3. Construction of Transfer Station*
TICTaus T
2001 0 22,161,200 0 No data 0 design & No data No data No data 0 0 0 0
provided et tion nf provided provided provided
No data No data No data No data No data No data No data
2002 provided 50,000,000 0 provided 0 provided provided provided provided 1,550,000 0 provided 0
. . . . No data No data No data No data No data No data
Average annual costs for construction of transfer station (using 20 years lifespan) 0 2,358,060 0 provided 0 provided provided provided provided 38,750 0 provided 0
G. Annual Capital Costs for Solid Waste Disposal (by Category)
1. Feasibility Studies
No data No data No data No data No data
1995 0 0 0 provided 0 0 provided provided provided provided 0 0 0
No data No data No data No data No data
1996 0 0 0 provided provided 0 provided provided 0 provided 0 0 0
1997 0 0 0 No data 0 0 0 0 0 No data 0 0 0
provided provided
1998 0 0 2,000,000 0 0 0 0 0 0 No data 0 0 0
provided
1999 0 0 0 No data 0 0 0 0 0 No data 0 0 0
provided provided
2000 0 0 0 No data 0 0 0 0 0 0 0 0 0
provided
2001 400,000 3,000,000 0 0 0 0 0 0 0 0 0 0 0
2002 0 0 0 0 0 No data 0 0 0 0 0 0 0
provided
Average annual costs for feasibility studies (using 20 years lifespan) 5,000 37,500 62,500 0 0 0 0 0 0 0 0 0 0

Note:

5/. Investment cost for construction of transfer station in Phisanulok includes with their design and construction of landfill
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2. Land Purchase *
No data No data No data No data No data
1995 provided 0 0 provided 0 5,930,000 provided provided provided 0 3,961,375 0 0
No data No data No data No data No data .
1996 0 0 0 provided provided 0 provided provided provided 0 0 0 No data provided
1997 23,215,740 0 0 No data 0 0 No data 0 Nodata | 54 640,000 0 0 0
provided provided provided
1998 2,411,320 0 0 No data 0 0 No data No data 0 50,040,000 0 0 0
provided provided provided
1999 0 0 0 No data 0 0 No data 0 0 0 0 0 0
provided provided
2000 0 0 0 No data 0 3,405,400 No data No data 0 0 0 0 0
provided provided provided
No data No data No data
2001 0 0 0 provided 0 0 provided provided 0 0 0 0 0
No data No data No data
2002 0 0 0 provided 0 provided provided 0 0 0 0 0 0
Average annual land purchase (using 20 years lifespan) 1,081,079 0 0 No data 0 345,149 No data 0 0 3,438,750 198,069 0 0
provided provided
3. Design and Construction of Landfills ™ 8 91011121131
No data No data No data No data No data No data .
1995 0 0 provided provided provided 0 provided provided provided 47,000,000 0 0 No data provided
No data No data No data No data No data No data .
1996 0 0 0 provided provided 31,700,000 provided provided provided provided 0 4,134,000 No data provided
1997 7,271,000 0 119800000 | Neda@ 0 0 0 231,800 | 194000000 | Nodata 0 36,775,000 6,000,000
provided provided
1998 0 0 0 No data 0 0 4,000,000 8,925,100 0 No data 5,000,000 6,091,000 0
provided provided
1999 0 0 17,000,000 | 64,900,000 0 0 0 No data 0 No data 0 0 0
provided provided
2000 0 0 0 No data 0 0 78,712,384 | 11,802,200 No data 37,990,000 0 0 0
provided provided
2001 22,650,000 0 103,000,000 No t!ala 0 40,300,000 0 0 0 0 0 0 0
provided
2002 0 0 0 No data 0 No data 0 0 0 0 0 0 0
provided provided
Average annual design and construction of landfills costs (using 20 year lifespan)
(continued.) 555,788 0 7,091,429 3,245,000 0 1,646,429 2,134,476 678,524 9,700,000 3,062,313 156,250 1,750,269 300,000
4. Formal Incinerator ¥
1998 0 0 788,000,000 0 0 0 0 0 0 0 0 0 0
1999 0 0 0 0 0 0 0 0 0 0 0 0 0
2000 0 0 4,000,000 0 0 0 Included in 0 0 0 0 0 0
T 78.7 MB above
Average annual costs for formal incinerator (using 30 years lifespan) 0 0 26,311,111 0 0 0 0 0 0 0 0 0 0

Note:

6/. Khon Kaen - The cost of land purchase is included in the overall cost of the landfill
design and construction costs.

7/. Lampang Municipality awarded 22.65 MB for contractor (B.O.O. type) in 2001.
This cost is for construction of the landfill site.

8/. Phuket (1999) - Upgrading for landfill (17 MB). Phuket municipality (2001) granted
permit for private investment on solid waste sorter plant (103,000,000 baht) in 2001.

Lifespan is estimated to 30 years.

9/. 1997, Ubon Ratchathani invested in engineering landfill (194 MB) located in Don

Meo village. However, this site has never been operated due to community protest.

10/. Khon Kaen (2000) - Khon Kaen Municipality awarded 68 MB from two sources

of funding including 36 MB from DANCED and 32 MB loan from Environment Fund

(JBIC source).The DANCED funds were spent on 12 projects, including an infectious

incinerator located beside the landfill site (5 MB) and a composting plant (1.8 MB).

The funds from the Environmental Fund were spent on upgrading the landfill site.

11/. Rayong (2000) - 37.9 MB used for the second phase of design & construction of landfill

12/. Hatyai (1997 & 1998) includes construction of landfill (2 phase) and additional piece of land purchase. This

site could not be operated due to public protest. Currently, the municipality is using an open dump, which will

accept waste until mid 2003.

13/. Surat Thani (1997) - This cost is for construction of control dump site.

14/. Formal incinerator - Phuket municipality received grant (788 MB.) from central government (Department of Public

Works) for the whole Island. In 2001, Phuket municipality invested 4 MB. for an infectious Incinerator.

In addition, Khon Kaen Municipality invested in an infectious Incinerator This cost is included in the 78.7 MB

amount for landfill construction.
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5. Other Disposal Equipments (Heavy machanical equipment e.g. dump truck,caterpillar tractor, bulldozer, weighing machine)
No data No data No data No data No data No data No data .
1995 0 0 provided provided provided 0 provided provided provided provided 0 18,489,000 | No data provided
No data No data No data No data No data No data .
1996 0 0 0 provided provided 0 provided provided provided provided 0 17,850,000 | No data provided
1997 0 0 0 No data 0 11841650 | Nodaa No data No data No data 0 1,493,000 2,954,000
provided provided provided provided provided
1998 1,980,000 0 0 No data 0 0 No data No data 0 No data 0 0 8,202,950
provided provided provided provided
1999 3,600,000 0 0 No data 0 0 No data No data 0 No data 0 0 10,800,000
provided provided provided provided
2000 3,600,000 0 0 No data 0 0 No data No data No data 36,000 0 0 9,490,000
provided provided provided provided
2001 4,725,000 0 0 No data 0 11,995000 | Nodaa 4,210,400 No data 0 0 0 0
provided provided provided
No data No data No data
2002 0 0 0 provided 0 provided provided 0 0 0 0 0 0
Average annual gosts for disposal equipments (using 10 years lifespan for heavy 556,875 o 0 No d_ata 0 1,017,189 No d_ata 421,040 0 3.600 o 3.522,750 2173479
machanical equipment) provided provided

H. Annual Operating and Maintenance Costs for Solid Waste Collection and Transport (by Category)

This data shows only regular costs occurred by activities as the below list. It excluded miscellaneous items of collection and disposal because this item ofen use for mixing of other activities or opportunistic such as exhibition, training, utility, cleansing tolls, computer, small construction, dressing, office
equipment & material etc. In addition, personnel cost is only worker salary/wage. It excluded social welfare, medical care ,over time etc.

1. Vehicle Maintenance (e.g. fuel & lubricant oil, spare parts, collection supplies **')

2001 0 522,884 4,462,413 No data No data 5864987 | 12,167,575 | 8,622,365 3,690,400 | 4,684,785 2,470,000 32,526,400 7,090,000
provided provided
2002 0 510,000 4,500,000 10,368,000 | 23,295,821 No data No data 9,405,495 2,880,000 | 3,084,595 2,470,000 No data 7,540,000
provided provided provided
Average annual vehicle maintenance (bahtlyear) ** 0 516,442 4,481,207 10,368,000 | 23,295,821 5,864,987 | 12,167,575 | 9,013,930 3,285200 | 3,884,690 2,470,000 32,526,400 7,315,000
2. Annual Personnel Cost (Workers alone, including worker at collecting trucks, drivers) 2 1% 1%/
Estimate for 2002 ‘ 0 ‘ 5,460,000 ‘ 7,680,000 4,680,000 9,600,000 5,280,000 4,380,000 ‘ 8,640,000 ‘ 7,020,000 ‘ 2,100,000 ‘ 1,800,000 25,020,000 ‘ 6,480,000
3. Annual Contracts with Private Companies
Includes with No data No data
2001 15,357,375 | 40,160,000 A0MB. provided provided 0 0 0 0 0 0 0 0
2002 17,289,360 | 40,160,000 '"C':gijé””h 34,560,000 0 0 0 0 0 0 0 0 0
Average annual contracts with private companies (baht/year) 16,323,368 40,160,000 0 34,560,000 [’:\‘r[:nsjig; 0 0 0 0 0 0 0 0
I. Annual Operation and Maintenance Costs for Solid Waste Disposal (by Category)
1. Equipment Maintenance (e.g. electricity, fuel & lubricant oil) 2
2001 0 0 400,000 No data No data 2,260,250 4,751,050 5,086,927 2124000 | 1,700,996 536,400 16,796,851 3,913,063
provided provided
2002 0 21825578 400,000 1,986,000 0 No data 4151272 | 6419006 | 2124000 | 1,611,024 550,800 No data 3,835,812
provided provided
Average annual equipment maintenance (baht/year) 0 2,182,578 400,000 1,986,000 ;,J\‘rz\jjlsi 2,260,250 4,451,161 5,752,967 2,124,000 1,656,010 543,600 16,796,851 3,874,438

Notes:

15/. Collection supplies included a hoe, a spade, plastic bag, hemp rope etc

16/. Lampang has no expenses for items 1 and 2 because the municipality has fully privatized its disposal services.

17/. And 22/. This data is estimated by basic government salary for worker level

(estimated at 5,000 baht/month) and multiplied by the number of workers.

18/. Annual personnel cost of Chiang Mai data includes personnel cost for worker at formal transfer station site

19/. Personnel for collection and transport is comprised of technicians, sanitary engineers, administrative officers,

and workers (temporary and permanent). To make this calculation simpler and consistent across municipalities,

the personnel cost only includes workers, which the municipalities could count with some degree of accuracy.

20/. Phuket municipality takes responsible for

start up cost of incinerator. Normally, it is twice a

year. Approximate cost is 400,000 baht/year,

including fuel and lubricant oil.



. . . ) ) Nakhon Ubon ) ) :
Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen ) .| Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani
2. Environmental Inspection (Follow on PCD code of conduct for monitoring landfill e.g. groundwater analysis, odor checking, leachate analysig
2001 0 0 1,800,000 No data No data 0 No data No data 0 790,000 0 200,000 | No data provided
provided provided provided provided
2002 0 0 1,800,000 1,200,000 0 No data 0 0 0 1,072,000 0 200,000 No data provided
provided
Average environmental inspection (baht/year) 0 0 1,800,000 1,200,000 No data No data No data No data 0 931,000 0 200,000 | No data provided
provided provided provided provided
3. Annual Personnel Cost (Workers alone, including tractor drivers and worker at disposal site) 2
Estimate for 2002 ‘ 0 ‘ 840,000 ‘ 240,000 ‘ 720,000 0 1,800,000 ‘ 900,000 600,000 ‘ 180,000 ‘ 480,000 ‘ 60,000 ‘ 2,640,000 ‘ 1,440,000
4. Annual Contracts with Private Companies 2 %%/
2001 13,286,000 | 53,326,678 | 40,000,000 No data No data 0 0 0 0 0 0 0 0
provided provided
2002 16,908,625 56,170,338 40,000,000 15,768,000 3,250,000 0 0 0 0 0 0 0 0
Average annual contracts with private companies (baht/year) 15,097,313 54,748,508 40,000,000 15,768,000 3,250,000 0 0 0 0 0 0 0 0
J. Annual Operation and Maintenance Costs for Street Sweeping
1. Direct Expenses (Fuel oil, car maintenance & cleansing supplies e.g. cleanser, broom, scrubbing brush, water for cleansing)
2001 No data No data No data 1,000,000 No data 3,807,000 1,164,240 474,760 No data 285,834 85,600 Nodata |\ gata provided
provided provided provided provided provided provided
2002 No data No data No data 1,044,500 No data No data 1,217,745 640,266 No data 399,807 100,000 Nodata |\ a4 provided
provided provided provided provided provided provided provided
Average annual direct expense (baht/year) No data No data No data 1,022,250 No data 3,807,000 1,190,993 557,513 No data 342,821 92,800 Nodata |\ data provided
provided provided provided provided provided provided
2. Annual Personnel Cost?¥ (sweeper alone)
Estimate for 2002 ‘ 4,575,600 ‘ 3,640,800 ‘ 3,690,000 ‘ 6,248,400 6,543,600 3,837,600 4,132,800 7,576,800 ‘ 5,313,600 ‘ 7,380,000 ‘ 2,263,200 ‘ 11,562,000 ‘ 3,542,400

Notes:

21/. Lampang and Chiang Mai municipality have no cost for personnel item due to privatization

Nonthaburi municipality contracts its disposal services to Nonthaburi Provincial Administrative

Office (government to government) with low service charge.

22/. Types of contract are varies such as BOT, BO.O, BOOT, concession etc.

23/. Phuket municipality contracts 40 MB for incinerator operation. This cost includes maintenance (fuel, lubricant oil, spare part), operation,partial collection, and private personnel

Generally, Phuket Municipality received partial subsidized for operating cost from central government. Cost share is varies by year depend upon negotiation and budgeting balance.

24/. This data is estimated by basic government salary for a sweep sweeper (estimated at 4,100 baht/month) and multiplied by the number of street sweepers.



Indicators Lampang | Chiang Mai Phuket Pattaya Nonthaburi | Phitsanulok | Khon Kaen Nakho_n Ubon ) Rayong |Kanchanaburi Hatyai Surat Thani
Rachasima | Rachathani

8. Degree levels for staff
-Primary school 85 179 6 217 329 - - - 232 185 83 479 108
-Secondary school 15 32 2 0 0 192 129 367 - - - 178 70
-High school 21 20 0 0 0 - - - - - - - -
-Vocational degree (or equivalent) 3 12 190 1 0 1 - - - 3 - 120 16
-Diploma 13 13 13 1 0 4 - - - 1 - 28 5
-Bachelor degree 10 12 32 8 5 3 5 1 5 4 5 3 3
-Master degree or above 5 5 1 0 1 1 2 3 2 2 - 1 2
Total 152 273 244 227 335 201 136 371 239 195 88 809 204

G. PUBLIC PERCEPTION AND AWARENESS

1. No. of landfill sites attempted be developed 1 1 0 1 0 0 3 2 1 1 1 1 1
a.No. that have involved public consultation 1 0 0 0 0 0 3 1 1 1 0 1 1
b.No. that have been stopped by public 0 1 0 1 0 0 1 1 0 0 1 1 1

2. No of formal service complaints 50 N/A 6 30 133 33 1 12 2 2 N/A 91 ~ 200
a.Percent of complaints that are resolved ~98 N/A 100 100 ~90 100 100 100 100 100 N/A ~90 >80
b.Average time for resolve to complaint (days) 7 7 1 6 hrs. 3 2 7-14 1 3 1 1 1-2days 1 day to 3 mo.

3. Focus of campaign
- Recycle Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
- Correct drop SW Yes No Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes
- Sanitary landfill Yes No Yes Yes Yes Yes No No No Yes No No Yes
- Solid waste seperation Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes
- Clean in front of the house Yes Yes Yes Yes Yes Yes Yes Yes Yes No No Yes Yes

4. Target population
- Student Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
- Housewife Yes Yes Yes No Yes Yes Yes No Yes Yes No No No
- Government official Yes Yes Yes No Yes Yes Yes Yes Yes Yes No No No
- Monk No Yes Yes No Yes No Yes No Yes No No No No
- NGOs (continued) Yes No Yes Yes Yes Yes No No Yes No No No No
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- Others Commercial Commercial No Yes No Commercial Commercial Commercial No No No Community Community

H. PLANNING FOR SOLID MANAGEMENT

1. Utility and updating of plans o

-Strategies/Plan in SWM 3 4 4 3 N/A 5 3 4 3 5 3 2 3
-Investment 3 3 4 4 N/A 4 4 3 2 4 3 4 1
-Operation 3 3 4 3 N/A 4 4 4 4 3 3 3 4
-Budget priorities 3 3 4 4 N/A 3 3 4 3 5 3 4 4
-Staffing and Training 3 4 5 2 N/A 3 3 4 5 5 3 1 5

I. WORKING HOURS AND TRAINING RECORD

1. Working hours N/A 9 hriday, 7 N/A N/A N/A N/A 8 8 8 N/A N/A N/A N/A
day/week
2. Percent of staff trained each year N/A N/A 20.41 30 N/A 99.50 15 100 15.5 20 20 19.28 13.24
3. Days training/staff/year N/A 2.00 8.20 1 N/A 2.94 15 7 1.3 1 1 1.48 4.90
4.Schedule for solid waste collection yes yes yes yes yes yes yes yes yes yes yes yes yes
5. Work load for worker at truck and driver (%)
- collection,transfer and sweeping N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 98 N/A
- disposal N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 98 N/A

Note:

5/. Rankings provided by municipal staff .



