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¢) Follow up committee, BMA
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Mr. Den Bhusuwan ‘Under Secretary of State for BMA

br. Chek Dhanasiri Deputy Under Secretary of State

‘ for BMA
Mr. Suoh lam ~ QOpas Director, Bureau of Sanitation
Mr., Jirat Rujirat Deputy Director, Bureau of
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BOS - Secretary
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Mrs, Parichat Sanghiran
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Table 2,1 Solid waste disposal volume
{1967-1981)

Fiso _ Dispésl Volume " o Coliected Vohume®?) |
Yeat Fxcluding Tung Keu & Minbus C | including Tung e - day(:)
B atrbat ™ lonSa jomina| | |

m) ® & Nong(ghief_m (1,000 1) (1,000 1) (/8

1967 1,248,812 - _ 417.1 438

1968 1,313;501 - 437.4 459

1969 1,230,378 - 408.3 429

1970 1,341,352 B 3.7 466

1971 1,269,048 - 418.5 439

1972 1,250,543 - 411.1 432

1973 1,408,782 - 461.6 485

1974 1,320,873 - 431.4 453

1975 1,221,237 - 397.5 417 1,140

1976 1,429,557 - 476.0 500 1,370

1977 1,624,120 ~ 527.5 554 1,520

1978 1,337,886 118,245 576.4 599 1,640

1979 824,056 310,673 608.0 638 1,750

1980 776,621 405,040 683.3 717 1,966

1981 386,005 285,322 697.9 737 2,008

Hote: (1) Disposal volume by weight was determined by the Study team
based upon the records at the processing and disposal sites
in Bargkok and upon the estimated bulk density of the solid
waste.

(2) cCollected volume 15 estimated as 5% up of the disposal volure
based on the recovery of materials at collection sites.

(3) collected yblume in a day was obtainéd by dlvlding the annual
collected volume by 365 days.

(4) Except for 1981,




ction volune

Fiscal year

(Unit :.ﬁld)

1979

District Nawe — - - 1980 - | per1981 .
office (district | office district | office district
phra Nakhon 122.9 122.9 117.1 117.1 126.2 126.2
Pom Prap 80.4 85.8 89.9 96.2 91.5 95.9
Pathum Wan 83.7 | 93.2 | w90.7 | 100.8 | 107.5 | 116.0
Sam Phan Thawong 66.4 66.4 60.1 60.1 52,2 52.2
Bang Rak 74.9 | - 78.3 | 100.2 | 104.3 91.0 94.4
Yannawa 10.3. | 110,7 | 1201 121.1 121.6 122.6
Dusit 155.7 | 156.7 | 2641.3 | 2618 | 2331 233.6
Phayathai 156.9 | 169.7 | 177.5 | 187.5 | 178.4 | 189.9
Hual Khwang 59.3 60.2 71.6 72.1 72.0 72.5
Phra Khanong 233.9 240,13 246.4 251.5 238.5 246.3
Bang Khen 101.5 | 107.9 93.1 98,2 96.0 105.9
Bang Kapi 69.4 69.4 73.2 73.2 74,1 74.1
Nong Chok 3.2 3.2 4,0 4.0 4.2 4.2
Minburi 23.9 23.9 33.1 33.1 25.4 25.4
Lat Krabang 8.2 8.2 6.6 6.6 5.5 5.5
Thonburi 63.1 69.3 68.8 76.2 77.2 80.4
{khlong San 54,5 58.5 54.8 59.6 53.1 57.9
Bangkok Noi 78.4 82.2 91.1 95.7 | 109.4 115.3
Bangkok Yaf 30.5 32.4 32.9 35.1 38.8 40.1
Bang Khun Tian 31.2 31.2 37.0 37.0 48.7 48.7
Phasi Charoen 32.9 35.9 38.6 4G.8 46.6 49.3
Rat Burana 34.5 34.5 38.5 38.5 37.6 37.6
Taling Chan 3.9 3.9 7.5 7.5 7.7 7.7
Nong Khaem 5.3 5.3 8.0 8.0 6.3 6.3
BOS 67.1 - 63.9 65.4
Grand Total 1,750.0 |1,750.0 |1,966.0 |1,966.0 {2,008.0 [2,008.0

Note :

0.292 t/nm3,

The flgures were determined by the study team on the basis of the
data reported by each offfce and the bulk density of solid waste
determined from analysfs of the On-Nooch welghing record, that is,




Table 2:

3 Ceneration unit

Type of Discharger

Ceneration Unit

1. Houschold*! 315
(1) residential

(2) commercial
or industrial

2. Market™? 17

3. Office 190

4. Hotel , 1.6

5. Large 1a*eta:il"‘.3 | 0.5
store

6. 'Hospiiél_ 660

7. Textile Factory 4

8. Car Ass'y Factory | 21
9. Sawmill 12

. L/d¢ m2

g/d.person (1.09 L/d.person)
296 g/d.person (1.0l L/d.person)
343 g/d.person (1.17 L/d-persdn)

L/d.store
gf/d.enployee
kg/d.room

ﬁg/d-hospital
ﬁ/d-emplbyee
L/d.employee
L/d.employee

Estimated by the Study team on the basis of "Survey of Properties

and Generation of Solid Waste',

Note: #*1 Household in this table meang a faﬁily or a group of pérSOns
whe live together In a small house, a flat, a row building,
or in some cases, live and wbrk in the same house or the same

apartment,

%2 CGeneration unit is expressed per store ia a market.

*3 Ceneration unit is expressed per unlt floor area.

¥4  The number of
Household H

Harket !
Office o
Hotel :
Large

retail stores

Hospital $

Textile

factory H
Car assembly
factory H

Sawﬁlll H

samples examined were as follows:

daily samples from about 18Q houscholds over a
perlod of six weeks

10 samples from 9 markets
9 samples from 8 office buildings

11 sazples from ¢ hotels
9 samples from 8 stores
18 hospitals from which the solfd wastes are

collected by Garbage Collection Divisien iIn
1934,

8 samples from 8 factorles

8 samples from 5 factorles

3 samples from 3 sawnills

2-- 4



Table 2.4 Collected solid waste

»

volume in 1980 by source

. Generation : Volume
Source Unit Size c/d
1. Household 315 g/d+person 6,176,000 *1 1,315
: persons _
2. Market 17 L/d-store 32,000 135
(4.25 kg/d-spore) stores '
3, Hotel 1.6 kg/d-room 12,700 20
roOoms
4. Office 196 g/d+person 347,100 2 66
| _ ' o - persons
5. Hospltal 660 kg/d-hospital 60 hospitals > 40
6. Road 34 *4
7. Khlong 22.5 2
%
8. Park 6 parks 2.5 6
(1.24 km?)
9. Sunday Market 4.3 7
10. Others 326
Total 1,966

Estimated by the Study team

Kote:

*2
LN
®4

%]

x5
xf 1
*7 1

The figure is determined from the population and the
estimated collection percentage.

The figure is adapted from the '"Labor Force Survey'.
The figure shows the main hospitals.

Estimated from the number of the sweepers and the
machines (Roadsweeper).

Estimated on the basis of the data In the BSD report.
Estimated by using the road refuse amount.

Estimated by the number of the refuse containers and
the collection frequency.
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Solid waste generation volume and the

- collection percentage o

f the generation

volume (1979)

Generation Collection |Collection Percentage
District Name Veolime Volune of the generation

| | (c/d) (e/d) voume
Phra Nakhon 124.1 122.9 99,0
‘Pom Prap 86.7 85.8 99.0
Pathum Wan 94.1 93.2 99.0
Sam Phan Thawong 67.1 66.4 93.0
Bang Rak 79.1 78.3 99.0
Yannawa 165.4 110.7 66.9
Dusit 192.4 156.7 81.4
Phayathai 1847 169.7 91.9
Huai Khwang 77.0 60.2 . 78.2
Phra Khanong 269.3 240.3 89.2
Bang Xhen 138.5 107.9 77.9
Bang Kapi 100.0 69.4 69.4
Nong Chok 5.4 3.2 59.3
Minburi 30.0 23.9 79.7
Lat Krabang 10.8 8.2 75.9
“Thonburi 115.4 69.3 60.0
‘Khlong San 92.3 58.5 63.4
Bangkok Noi 203.9 82.2 40.3
Bangkok Yai 57.7 32.4 56.2
Bang Khun Tian 52.3 31.2 59.7
Phasi Charoen 52.3 35.9 68.6
Rat Burana 39.2 34,5 88.0
Taling Chan i1.5 3.9 33.9
Nong Khaem 10.8 5.3 49,1
Total 2,260 1,750 77.4

Estimated by the Study team,
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H textile % | savmill © Z 2t szmdusl & synthetic glue LHANE v, A B
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ﬁ‘éﬂ.’-j‘ﬁ.t‘%?j\ﬁlﬁ?h’(@n@ﬁ%m% Table 2. 7 {LRT,

@) AR, oll + IUR#AR L
wﬂmM¢w£fakaMMkaﬁ@ﬁg AL &M 2 T TSR AT %
{iofo TOMES Table 2 7 )R To _ ‘
TIAF Y I OENT L, C&u®m¥ﬁh<&ooc@ﬁmmkm&¢mﬁﬁé
&&ﬁﬁian%cambmcﬁ<ibntmaov~¢y>cad,u/§ﬁug
HOZCBATHBZ Edibhok, pllH, REALDT AN 6 RIETSH b, RBEH
1xm9b£&fhéctﬁﬁbhboce&&@huuﬁ/ferﬁmiﬁﬁ&ho
L;bc&o%%ﬁdﬁiwom/uéb‘Wﬂmf%hd ﬁﬂﬂﬁ?%%nyﬂ
BAOIRELEL b b, LAL, ART— 20Kk, 800k g HhoMElEs s5T
EHFET AL, EARHWESLEE &2,
v —f oy b CHREBD TR IT{ RRAB AL, AR NAIEBOTH, A 7420
ZHh, IHOTHE, MAELOEVATEDA LW ADRBR I N,

.6 ThowtHROEY

(1} CAagtoEdH

i) BERZAE :
WHEHBEN L, SHENROEAZHIK oW T, P H TRl EEA
EHED R, HE, DRI ER 1~ 23258 hxbd ok [ Appendix 2.9
BI) .

i) ARER |
ARBSER & 1Y biﬁﬁ @?ﬁibﬁirﬁ]?ﬁ\ & )i L,'C_. BAXirsmTRoo ik
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‘Table 2.8(1) Solid waste properties in the ralny season
and the dry season

- Physical composition of the feéeption pit waste -

Percent on dry welght basis

Hoisture content

Item ratoy dry ' : réiny dry
s¢ason - s¢ason va:;:.??ze season season Variagce
{mean) {mean) _ {mean) (mean) ratio
1.Combustibles 73.7 | 69.2 | 6.633" 63.0 64.1 | 0.319
Paper 18,8 17.2 | 0.564 57.5 60.0 | 1.122
Textiles 4.8 4.1 | 0.617 50.1 46.9 | 1.032
Vegetables 17.3 | 15.6 | 0.943 74.8 77.9 | 7.424%
Wood & Grass 19.5 | 19.7 [ o0.004 64.7 | 63.9 | 0.153
Plastic 10,2 10.4 0.061 43.9 40.1 1.515°
Rubbeér & 3.1 2.2 | 0.657 14.2 20.8 | 2.307
Leather
2.Incombustibles| 18.0 24,1 | 15.202%% | 13.9 11.9 | 0.734
Metal(ferrous)| 4.0 4.9 | 1.483 4.9 6.0 | 0.873
Metal 0.3 0.4 | 0.414 0.7 2.2 | 1.721
{non-ferrous) . _
GClass 4.8 6.1 | 2.961 1.8 1.7 | o.006
Stones & 8.4 12.3 | 10.756%2 | 24.1 18,1 | 3.132
Bones
Dry cells 0.5 0.4 - - - -
3.Miscellaneous 8.3 6.7 1.354 46.3 54,7 0.532
4.Total 100.0 100.0 57.5 56.7 0.146
0.30 0.28| 0.667

Bulk Density (kg/L) :

Note

Criterta for rejeciion
% 5% significance level !

F(1.30;0.05) = 4.17

%% 1% signiffcance level 3 F(1.30;0.01) = 7.56

2~ 1




B B AR IHAOK S AXNZO L3 RORTWA LHIT AR 5,

A, FBEEHOWTHBERRRL b i d o 1,

eI, %ﬂ&&&ﬂ@ﬁbﬁ%%t%%& %Kﬁ%bk%@ﬁohiﬁﬁb
T\ b RRIKEIEL, 28 7, ﬁﬂlafaaﬁoﬂmﬁméT@masmmxfo'
BRI PO C. M. 0 & L U a9 i, WA T 51X b EHIK hn‘éﬁﬁ@#ofco
Hic, ﬁﬁﬁﬂWDRﬂdﬁ%®b#9&#9ko

{LFHREFE NGB CHBT L L, CJLOﬁxo@#ﬂ£kmm %%@ﬁﬁ%
RO bR Rho o KAK, BEMARABORRYICHY 248 TR0 32 Fi
GO B ANHMI D HBRBEV LV IR A ok, RBEH, ERBOOLLZL
o

Table 2.8(2) Solid waste properties in the rainy season
and the dry season .

- Chemical composition of the reception bit waste -

(1) Chemical composition of gfound_ (2) Chemical composition of wet

. sample _ solid waste.
C?mposiu rainy dry Variance Composition rginy dry variance
tion season | season catio : season { season ratio
(wt%) (mean) (mean) {wt?7) {mean) (mean) :
E?EE“Stl" 83.3 77.3 11.618%*% | Combustibles 27.8 26,8 | 0.380
C 45.54 42,86 - B,462% c . 15.3 14.3 |  0.112
H 6.87 6.50 1.982 H 2,29 3.97 0.028
N 1.17 0.877 N 0.39 0,30
O 28.84 26.17 2.934 0 9.57 8.99 0.93%
s 0.213 | 0.142 $ 0,07  0.04
cl 0.645 0.739 Cl 0.22 0.26
Ash 16.7 22.7 11.618%% | Ash 14.7 16.5 | 5.36%
folsture 57.5 56.7
content ]
Lower calo-
rific value | 1,133 1,134 0.000
(kcal/fkg)

Note: Criterfa for rejection

& 5% signiticance level: §(1.19; 0,05) = 4,38
#% 1% significance level: F(1.19; 0.01) = 8.18
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ch OOHEEHINE LS A | DURHER LD b,

dvEAMOAETAONRA AN THLLEL LN A ~—F v} CHRK DWW, Wik,
20004 # T LML L, 2 v RA L THORBEIBOKRBTRE T4,

221 AP fDJI??Ki‘Eini

(ny # Gt i*'; g : _
EXEPIOMAOKERE LRI IR TL Do HROMIAL, HRALIGDOEL LI
LEEFHES (BEWH) O Tlibh b, Th bOWARFIESE, BIENICL T,
JaEEH4:2E ( Qross Proviﬁcia! Products. GPP) o X 2 £aBBHIECcKb T e &MmT
& 5o | _

LiehioT, CHORS & ORFEMECIESY 52 LA CH 2,

sy a2 IBchY HBRO AP P EZHFHROBMEL LTRREH o

G=564(P—-781)+ 826 (Eq. 2-—-1)
Tt G EME LA LO0O ¢
P.are billion Baht

( Lo i on Tk Appendix 21 0 2] )
_ CCL)J\.EJ”V\’C‘ Fig. Zl{Cj\fﬁ_)’;‘{Cl DO BRI T B,

2 HEREEALE(GPDP ) OffdHs]
Fig.2 2GRIHEXRI DAy o o 230G PP %355+ 25,

i) IENEEA: B ( Gross Domestic Products ) @ 353k 5t

a. 19814 % _
The Fourth National Hconomic and Social Development Plan (1977-1981)
{ by National! Economic and Social l)cvclopmenf Board. NES DB) (BT,
41th NESDP LET ) Cik, Gross Domestic Products {GDP) WmE#HN
B4 1%L LT, 1976406 197042 TORMLEDLE, CONIE
I CH B, LANoT, 1980755 1981 L0 ERIERT W,
1979 47 @ i H A R S A HUCRY K IR & I L CHERES B0

L., 1982--2000%4:%C
O OEMI RRETH D, Licdio €, MAOIEMBAMN S5 ELICL
T, ADPERS, 1982461991 % CHEH 6%, 19924545
2000 %% CHERS G EfEEd A, QD P OFF R L, Table 2910577,

) REALE
19744 NES DB %5538 L AR 2 Appendix 21 110758,

~-Ji. 'I'he Fourth National Kconomic aud Social Development Plan {1977
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Fig. 2.1 Work flow of the estimation of the future
solid waste generation volume
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Fig. 2.2 Work flow of the estimation of gross provincial products
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Table 2.9 EQEL-GPP, and population

tedm.

GDP of . GPP of Population’ Population of
- Thailand  |Bangkok Metropolis|of Thailand [Bangkok Metropolis
at 1972 prices| at 1972 prices (1,000 '
{(billion Baht) | (billion Baht) persons) (1,000 persons)
1969 136.307
1970 146.216 35,550 3,568
1971 156.308 36,820 3,707
1972 162.865 38,1359 3,829
1973 179.936 44.4 39,950 3,967
1974 188.971 47.5 41,334 4,130
1975 | 203,514 ' 50.997 42,391 4,349
1976 222,509 56,788 43,214 4,546
(221.225)
1977 238,841 63.197 44,273 4,743
(237.173)
1978 266, 84 70.350 45,222 4,871
" (261.097)
1979 284, 78.103 46,114 5,000
| (276.907)
1980 304,2 85.6 47,200 5,180
(294.376) (46,961) (5,153)
1985 410.2 126.4 52,200 5,900
1990 548.9 178.3 57,300 6,630
1995 707.3 233.9 62,500 7,360
2000 902,7 300.9 67,600 8,030
Note: The figures in the year 1980 onwards were estimated by the Study

Actual figureé of populaticn in 1980 are shown in pareatheses.

The source of GDF is "Gross Regicnal and Provincial Product,

2522, KESDB".

Gpp figures in parentheses in 1976 - 1930 are froa the

“National Income of Thailand, 1980 rdition, KESDB".
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Table 2.10 Forecast of future population by district

_ Population (1,000 persons) Ratio
District Name - '
1479 2000 2000/1979

Phra Nakhon | 125 101 0.808
Pom Prap 194 173 0.892
Pathum Wan ' 233 284 1.22
Sam Phan Thawong 78 71 0.91
Bang Rak - 126 150 1,19
fannawa  375 731 1.95
Dusit 462 565 1.22
Phayathai - 514 704 1.37
Huai Khwang 195 290 1,49
Phra Khanong - 502 1,048 2,09
Bang Khen 367 672 ' 1.83
Bang Kapi _ 219 490 2.24
Nong Chok 50 69 1.38
Minburi 53 78 1.47
Lat Krabang 41 67 1.63
Thonburi 257 342 1.33
Khlong San 141 141 1.00
Bangkok Nol 379 510 1.35
Bangkok Yal 100 136 1.36
Bang Khun Tian 197 480 2,44
Phasi Charoen ' 176 319 1.81
Rat Burana : 108 376 3.48
Taling Chan 65 153 © 2,35
Nong Khaem ] _ 40 80 2,0
Total 5,000 8,030 1.606

Forecast by the Study team.
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HEZFRSIR%E . Table 2 9 KA,

i) 24> a2 HANIRIER | | |

vy 2 HOFERADMME L 2 A 2BAORME X b ERL T, <>u v 2
HOIRAT & T B (HsE)ik O ML Appendix 2128 ),

vy 2 HERADHEHA L Table 2 9T o |
EAOHRKO 2 20 LK & bR 2 ( $3 Hitho 581 Appendix 212 5) ,

a . BORICHACHBROFRERAM TR~ LT, EANOKHER
";—'—j-}:)o ' .

b. $FRIAINOK & 2T AR IC £ Tk, 2 0L ANO R
S THEANE S ER T 5,
EO3FHA CUEESHE % Tablez 1 0 KT
V) <>y 2didPPofikiEit
Ky HO—A—HHED AP PILRE L REO--A—HM D GDP HHZ4in
gﬁﬂp‘ﬂynﬁm@—AmﬂﬁbGH*Eﬁ%ﬁﬂ?%oC®ﬁﬁﬁK‘m
OWANHIHAL R U T, <> 2iA P P 24705+ 2 (HEZHAR O M
Appendix 2 13 88 ),
@ il
NN ED 200042 COKEHAS Table 2 1 1 AT, HiEBADIKES—A
—BH D HLTO 2000 EHERHAKL, 740 g/d-person & & o e, |

Table 2.11 Forecast of the Future solid waste
generation volume

Grdss Provincial Products

Ye1r. Population Amount at Generation
: in Bangkok 1972 prices Share in GDP| Volume
(1,999_per30n3)_MjBillion Baht) (% (t/d)
1980 5,180 85.0 28.1 2,380
1985 5,900 126.4 30.8 3,010
1990 6,630 178.3 32.5 3,810
1995 7,360 _ 233.9 _ 33.1 4,670
2000 - - 8,030 300.9 33.3 5,710

Forecast by the Study team,

Note: Generation volume in a day is calculated by dividing the
gencrated volume in a year by 365 days,
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Table 2.12 Zone table

Zone | District and Zone | Districtand . Zone District and :
No. * Sub-district Name No. Sub-district Name No. Sub-district Name
1 Phra Nakhon 16 Phra Khanong 34 Bangkok Noi
e . Bang Na Bang ¥j Khan
) Pom Prap Bang Chak Bang Phlat
e - - Bang Bamsu
"3 | | Palthum Wan 17 Phra Khanong Bang O
: : Nong Bon - - :
4 Sam Phan Thawong Dok Mai 35 Bangkok Noi
— : Sirirat
5 Bang Rak 18 Phra Kharong, Prawet Bang Chang Lo
B L = Bang Khunnon
6 Yannawa 19 Bang Khén, Lat Yao Bang Khun Sri
Yannawa
Wat Phra Khrai 20 |Bang Khen, Song ilong 36 | Bangkok Yai.
Bang Kolaem : . _
Thung Wat Don 21 Bang Khen, 8i Kan 37 Bang Khun Tian
Bang Khlo : Chom Thong
I _ — 22 Bang Khen Bang Khun Tian
7 Yannawa . Talat Bang Khen Bang Mot
“Thung Maharnek : . - Bang Klo
. Bang Pong Pang 23 - | Banz Khen
. Chongnonsi Anusawatl 38 | Bang Khun Tian
Thareng Bang Bon
8 Dusit . Khlong Thanon Tz Kham
Dusit - Sai Mai- Samae Dam
Wachira Phayaban O Ngoen —
Snan Chitrada e 39 Phasi Charoen
Siyaek Mahanak . 24 Bang Kapi Bang Wa
Thanon Nakhon Chaisii| - Lat Phrao Bang Duan
: 1 Charzkhe Bua Bang Chak
9 Dusit - Bang Su : Bang Waek
— 25 Bang Kapi Khlong Khwang
10 Phayathai Khiong Chan Pak Khlong
Thanon Petchabusi Wang Thong Lang Khu ¥z Sawan
Thung Phayathai -
Makkasan 26 Bang Kapi 40 |Phasi Charoen
Thanon Phayathai Khong Kum Bang Khae
- —TT Kanna Yzao Bang Khae Nua
[} Phayathai Samsen Noi 5 Bang Phai
27 Bang Kapi, Hua Mak | — —
12 Hual Khwang 41 Rat Burana
Bang Kapi 28 Bang Kapi Rat Burana
Saphan Sung " Bang Pakok
13 Huai Khwang —
. Hual Khwang 29 | Nong Chok 42 Rat Burana
Ding Datng - Bang Mot
. Tung Kmnu
Samsen Nok 30 Minburi g
T - 43 Taling Chan
14 Phra Khanong 31 Lat Krabang —
Piira Khanong — 44 Nong Khaem
Khlong Tan 32 Thonburi
Khlong Tocy : -
I 1 33 Khlong San
15 | Phra Khanong
Suan Luang
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Table 2,13 Solid wasté -generation volume by

Estimated by the study team.

. Kote:

volume per year by 1635 days,

2-20

Ceneration volume per day is obtained by dividing the generated

district and by zone
(Unit: t/d)
olkttame el Sremipiome ] pwekiime (SO 1 St o
Phra Nakhon 1| 280 Nong Chok 29 13
Pom Prap 2| 145 Minburi 30 48
Pathum Wén 3| 236 Lat Krabang 31 29
Sam Phan Thawongl 4 | 150 Thonburi 32 | 291
Bang Rak 5| 203 Khiong San 33| 139
Yannawa 6 | 502 248 | Bangkok Noi 34 432 237
7 254 _ 35 195 .
Dusit 8| 320 | 190 {Bangkok Yai 36 | 106
9 131 | Bang Khun Tian | 37 [ 152 96
‘Phayathai 10 | 406 | 153 | 38 56
| 1 253 | Phasi charcen |39 | 132 | 67.
Huai Khwang 12 242 | 58 40 65 |
13 184 | Rat Burana 41 | 1725 | 716
Phra Khanong | 14| 901 233 42 99
- 15 119 ] Taling Chan 43 37
16 189 | Nong Khaem 44 38
17 225 Total 5,710
18 135
Bang Khen 19 | 360 146
20 38
21 35
22 44
23 97
Bang Kapi 24 372 79
25 81
26 138
27 37 .
N 28 37
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Table 2.14 Solid waste collectfon and disposal plan

Collection

Disposal

2010

Generation Percentage of Percéntage of

Year Volume Solid Waste Volume Materlal Volume
(t/d) Collection (%) (t/d) Retrieval(zy | (t/d)

1981 2,490 80.6 2,008% 5 1,912%
1982 2,610 82 2,140 5 2,040
1983 2,740 82 2,250 5 2,140
1984 2,870 82 2,350 5 2,240

1985 3,010 82 2,470 4 2,380
1986 3,160 83 2,620 4 2,520
1987 3,310 84 2,780 4 2,670

1988 3,470 85 2,950 4 2,840 -
1989 3,630 86 3,120 4 3,000

1990 3,810 87 3,310 3 3,210 -

1991 3,970 88 3,490 3 3,390
1992 4,130 89 3,680 3 3,570
1993 4,300 90 3,870 3. 3,760
1994 4,480 93 4,080 3 3,960
11995 4,670 92 4,300 2 4,220
1996 4,860 93 4,520 2 4,430
1997 5,060 94 4,760 2 4,670
1998 5,270 95 5,010 2 4,910
1999 5,480 96 5,260 2 5,160
2000 5,710 97 5,540 1 5,490
2005 6,710 97 6,510 1 6,440
7,610 97 7,380 1 7,310

Estimated and planned by the Study team,

Note:

_Volumes of gederation, collection and disposal per day are

calculated by dividing volumes per year by 365 days,

The difference between collection volume and disposal volume

means the volume retrieved on the way from the collection place

to the disposal sites,

The volumes fn the year 2000 were estirmated on the assumption
of a growth rate 4% during 2000 and 2005 and 3% during 2006 and 2019,
% Figures fn 1981 are the actual values,
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Table 2.15 Solid waste collection volume by
districts by zones (Year 2000)

(Unit : tons per day)

Distelct Name Ni?:;“ Collection Vom?j | bisteict Namo N‘Z,::; , Collecliér-l Volume
District Zone District Zoné
Phra Nakhon L | 277 | 277 [Nong Chok 29 12 12
Pom Prap 2 144 144 [Minburi : 30 46 46
Pathum Wan 3 234 234 lrat Krabang 31 28 28
Sam Phan Thawong| 4 149 149" | Thonburi 32 278 278 .
Bang Rak ] 201 | 201 Ixhiong san 33 133 - 133
Yannawa 6 477 236 |[Bangkok Noi 34 412 226
7 251 | - 35 186
Dust 8 | 318 | 188 |Bangkok Yai |36 | 101 |101
9 130 |Bang Rhun Tian | 37 | 145 | 92
Phayathai 10 | 402 | 131 18 53
: | .11 251 | Phast Charoen 39 126 64
Huai Khwang 12 | 235 56 40 62
| 13 179 [Rat Burana 41 | 167 73
Phra Khanong 14 874 226 42 94
15 115 | Taling Chan 43 35 35
16 183 §Nong Khaem 44 36 36
1 219 Total 5,540
18 131
Bang Khen 19 349 141
20 37
21 34
22 43
23 94
Bang Kapil 24 361 7
25 79
26 134
27 35
28 36

Estimated and planned by the Study team.
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Fig. 24 Forecast of physical composition and chemical properties of solid waste
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(1)

Table 2.16 Forécast of the future material consumption

volume
Index of consumption volume

(the value of the year 1980 = 100)
1980 | 1985 | 1990 | 1995 | 2000
Paper . 100 161 242 330 436
Textile 100 161 241 | 328 433
Foodstuff 100 | 142 | 194 | 249 | 316
Grass and Wood 100 137 | 182 229 | 285
Plastics 100 161 | - 240 327 432
Rubber 100 143 185 | 224 261
Leather 100 158 218 273 328
Steel. , . 100 ‘144 206 281 378
Aluninum and 100 152 220 293 381

Copper . .
Glass.and Glass-— 100 152 219 291 378

ware S

Ceranics’ 1 100 138 184 232 290

' Estimated by the Study team
SEER (). AP, 3 ILRoN kR
12

i) BE K | o | -

1979/ L 1980 A ICABEMMNRY LA CHMERBERRS L, TARASI%
B IR RA R (%) A ORBEREIEM Lo CORIK, 23 1 THELAH
FEBADEAH (&) OFRELICAL T, fFROHB WK L1 E L 2o Tl
PG %2, Appendix 220 KT,

i) ERER (8 ) ek
B (&) LA BKA Ri0h i, WAL (i3 ) & AKARERR £ IR
3 A,

81
. 1 - wi/l00

By © 100 - e {(Eq. 2-3)
%1 - Wi/160

W = algq'Wi/100
i

(Eq. 2-4)
where, gi : Physigal comppsition (dry basls) of component T (wt?)
Wi : Moisture content of component 'i' (wt%)

gy ¢ Physical composition (Qet basis) of component 'i’{wt%)

' W Total moisture content - {wt%)
: Cocfficient of adjustment'obtained from the equation
below. =~
tHage/ gy
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Table 2.17 Forecast of physical composition of soli

waste

(Unit : percentage on dry weight basis)
T Year
| 1980 1985 1990 1995 2000
1. Combustibles 71.5 72.1 72.5 72.6 72.6
| paper 18.0 19.5 20.8 21.5 2201
Textile 4.4 4.8 5.1 5.3 5.4
Carbage 16.5 15.8 15.2 14.9 14.6
£| érass and Wood 19.6 18,1 17.0 16.2 15.7
'% Plastics 10.3 11.2 11.8 12.2 12.5
5_ Rubber & Leather 2.7 2.7 2.6 2.5 2.3
g | Rubber 1.1 1.0 1.0 0.9 0.8
; g Leather 1.5 1.6 1.5 1.5 1.4
5 Other 0.1 0.1 0.1 0.1 0.1
2. Incombustibles 21.0 20.4 20.0 19.9 19.9
Ferrous metal 4.5 4.4 4.4 4.6 4.8
Non-ferrous metal 0.3 0.3 0.3 0.3 0.3
¢ Glass 5.5 5.6 5.7 5.8 5.8
g' Ceramics, others 10.3 9.8 9.3 9.0 8.8
B g Stones, ceramicg 5.0 4.7 4.4 4.2 4.1
'g Bones, Shells 5.3 5.1 4.9 4.8 4.7
M| Crusts _ '
Dry cells 0.4 0.3 0.3 | 0.2 0,2
3. Miscellancous 7.5 7.5 | 7.5 7.5 7.5
4. Total 100.0 100.0 100.0 100.0 160.0

Estimated by the Study team.
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where, WSO: Total molsture éontent_in 1980, cal-
: culated from Eq. 2-4 assuming
o = 1. (wtk) .

Actualiy surveyed total molsture
content (wt%

Nasdi

i) dalE :

'1919#2; 1980 KRB LA AU RBAAERNDL, 2ARELLANE OB
RERDL HIRBI, |

r=af
F=-—003914+00057094W (Eq.2--5)

a=r,(80)/7 (80)

L. 1 Hd REEAHA ke/b

| Pooefate ke/L
@ SERE |

ra(886) : 193051-227-&&[;:&?:3%&4{@ kg/L

7(80) : lQSOﬂiﬁ‘i‘}hlﬁﬁ_iﬁjﬁﬁlfﬁ Ke /1

@ HESHEE R .
zal@%ﬂmm(%)@ﬁﬂ%%tm@&ﬂﬁm&&mmf\%ﬁmm(&d‘ﬁ-
by AT EHEEIL 255 % Table 2 18 Kty

233 {LEBIER oKk K ST

(1) oA O $F 8 h 51
'mﬁ%(%ﬁ%)¢®ﬁﬁmﬂ(&xLNJms,m\mﬂ)éﬂX&ﬂLﬁo
HBORH BTG EMA &, CMERBESRS LR B, KiC, FTROBBAUL % Fo
Ty KRR L DR (GHY ) DO RMM &R0 B,

e, = ZCigi fZC1 . (Eq. 2"6)
3 j1 j"i

where, ey Share of element 'j' in combustibles (wt¥%, dry basis)

'Ci :  Share of physical component 'i' in dried solid waste
(wt%, dry basis) )

By g shgreiog etement 'j' in physical coﬁponent 11 (wtZ,
ry basis

aj : Coefficfent of adjustment

gijH v o E‘IIC'J}Q“HI"*&';‘%?}‘B. Appendix 2 2 1 b.l:_ DM L, o i,
ﬁ;meu/?Cuaﬂmmamﬁﬁm&gn&1Nomuyr64%ﬂmmq
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Table 2,18 Forecast of future physical bomposition (on wet

welght basis), moisture content and bulk density

(in reception pit)

T ] Year
Physical composition - -
(wt% on wet basis) 1980 1985 1990 1995 2000
L. Combustibles 83.9 84.0 84.1 84.0 83.9
Paper 18.3 19.6 20.8 21.5 22.1
Textile 3.6 3.9 4.2 4.3 4.4
g Garbage 29.9 29.1 - 28.3 28.0 27.6
o| Crass and Wood - 23,2 21.8 20,7 19.9 19.4
n} :
Plastics 7.5 8.2 8.7 2.0 9.2
Rubber & Leather 1.4 1.4 1.4 1.3 1.2
2. Incombustibles | 10.3 10.1 9.9 10.0 10,0
Ferrous metal 2.0 2.0 2.1 2.1 2.2
Non-ferrous metal] 0.1 0.1 0.1 0.1 0.1
§ Glass 2.4 2.5 2.5 2.6 2.6
| : '
1 Stones & Ceramicyg 2.4 2.3 2.1 2.1 2,0
& s &
Bones, Shells & 3.2 3.1 3.0 3.0 3.0
Crusts
Dry c¢ells 0.2 Q.1 0.1 0.1 0.1
3._Hiscellaneous 5.8 5.9 6,0 6.0 6.1
4. Total 100.0 100.0 100.0 100.0 100.0
Moisture contentkwt%) 57.1 56.5 56.0 55.7 55.4
Bulk density 0.29 6.29 0.28 0.28 0.28

Estlmated by ‘the Study teéam.
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by Rtk
a. @rEHPKE | |
G A TP, TR (8L ) NEILARYOBEIELTRD S, L
k#bf,&ﬁﬁlb%éd&mﬁﬁﬁﬁiéo
A= lc+ (200 - 1¢)a/100 - (Eq. 2-7)

where, A : Ash content f{n dry'sblid waste (wt%, dry basis)

Ic : Share of incombustibles in dry solid waste
(wt%, dry basis)

a : Share of ash in combustibles (incl. nis. items)
(wt%, dry basis)

R EPPOTRI (KD, R, W) XKL D RS 5,

A’ = A(100-W)/100 (Eq. 2-8)
B = 100 - (A' + W) "~ (Eq. 2-9)

where, A' 1 Ash content in wet solid waste (wtg)
B : Combustibles in wet solid waste (wt¥)

W : Molsture content in wet solid waste (wt)
(Eq 1] 2"6)

A : Ash content in dry solid waste {wt%, dry basis)
(Eq. 2-7)

c. WM
B ADUMARBRE, WA TRD S,

100-¥ :
- Eq. 2-10
= “10 566 E(u ~ 5,4008,)Cy ~ 6W (Eq }

where, H : Lower calorific value of 1 kg of wet solid
waste  {kcallkg)

W i Moisture content in wet solid waste (wt7)
(Eq. 2-6)
M, ¢ Righer calorific value of solid waste compo-
0 nent '1' (kecal/kg, dry basis)
hy : Share of ‘hydrogen in solid waste component
'i' (wt%, dry basis)

Ci s Share of solid waste component " ia dry solid
waste (wt¥, dry basis)



Table 2,19 Forecast of chemical properties

B o Year
ITtem : e ‘ -
C 1980 1985 1990 1995 2000
Tarce major components
(wt#) :
Molsture content 57.1 | 56.5 | 56.0 .| 55.7 55.4
Ash content’ - 15.7 15.6 15.6 | 15.6 15.7
Combustibles content | 27.2 27.9 | 28.4 28.7 28.9
Total - 100.0 100.0 | 100.0 | 100.0 1100.0
Elemental | ¢ | 15.00 15.40 | 15.70 | 15.90 | 16.07°
composition of : .
wet solld waste H 2,26 2.34 2.39 2.43 1 2,45
(wt?% on wet waste T : ; R
basis) N 0.35 0.35 0.34 0.3¢ | 0.34
o | 9.3 9.48 |  9.61 9.68 | 9.74
s | o0.06 0.06 0.06 0.06 | 0.06
cs 0.23 0.2 | 0.25 | 0.25 | 0.26
Total| 27.22 27.90 | 28,40 | 28.70 | 28.92
:Lower calorific valde
(keal/ka, wot basts) | 1,130 1,190 | 1,230 | 1,260 | 1,280

Eétimateé by‘thé Study téam.

Note flgures of the year 1980 were obtained from Survey of Propertics
and Generation of Solid Waste carried out in 1979 and 1981,



[ Coéf_ficient bf adjustment to make the
actually measured lower calorific value Hy the
same as the calculated value

bR . Appendix 2 2 2 % 2R3,

i) HERPRER
TSP L CRBRB QMY Table 2 L 9 KR T,

232



B3E USROS

3.
3.
s

Ry
1 EMAEALD T $3-1
2 455%?3(%%?355—:@?3‘-@ 33
3 KM BB e 36
331 lgzﬂ{;/:zf;- I reseesieiies 3—-6
3.3.2 ﬁéa;g'a(z;‘r;\ 3—17
333 AYRREZTY b 324
334 BHERILEIU AT Leeeeeeeees 338
335 AR eeeeres Preetsanen 3—45
3.3.6  PKIO MBI 351
4 KK RADUE e 3—57



- . : - . . K - B - L [ . . . R 0 - . K
K . R X . - » 0 ° ‘
' . . . ° . . . . . i




. 3 -

HIE GHRERopy
ﬁﬁ&%ﬁﬁ@%m |
BT oL B 7 5
[ 1-u“ﬂ.£aﬁﬁgg- | BMARPHCED b h BB ORI 3-1
241( 2) THEBHER R~ OB _ Fase HE&%@KFE%%«&@%%K(&M 3-7
A os|sc) 7»-}-% &%ocamﬁ?m’é‘& CHMARRO[ANNY, £} /,~M§m 3-8
gl || emrongis TR B M RTHO K
1 3) KR =5, Lo B v 7 3 Jo R 3-8
s [SC 2| Hixkar rromA BRIE LTREkEEofn 3-9
] 6 [SO 3 AFBRErOACHE NG BaRRonERHL S s
T EC £ bR Ao iy s Wk MEDLCCRMBTTBICH A, WHRHSB  [3-9
818( ¢) AT 2 FA- R EOCHRE | BRIE LCRER = > 7 F §225 % Bunic CBA 310
9|8t $)| A AT noORE Pk B 7 ¥ 7 212 X B4R 3-10
“liotsl 6) 'Lﬁciﬁfﬁﬁﬁmﬁ,’éﬁgo?ﬁft FEX =2 TR O » A4 P o0~ TiRoA 3-12
V1| I 8) | SUROABO—sE b e KatEI A, fSash, BB cofk( 1) & 31
[ Hons HHR: wz)fcabo%ifjlix%: HE DY
Bz | 1{ )] fERGIIH% RUAICL 5108, REKKLAERZLY [3-13
13[RO 1)[ F 2 T KDWT RERHKRIE, 75 71 BEARTFOHEG Y [3-13)
14 [R( 2)| iR ST | L 3-14
s (15 [S( 7)[ BOSOBMmAAROHA SCRUEIA (30 ) O FIRAMAOBKI 31|
116 [RC 3) | RO bk KMBOKKIHOWE .
RN FTEE ) FU PN N S B L & B OB A LV 20 & 250Uk 318
18 [S( 8) [ HEnL Ao EHRES BT GO RN, IoRBERE 31
19 I{ 8)| Fibom iDL . BOFﬂbBOSKﬁﬁbféﬁm&ﬁm&dﬂ63“
2010 o) bRk B AR AKRO L BPFHOEM E SR DB h D sl
B 21|80 9)} MBIBEI A2 AME DI BNEIRRL 2 X F A KD MR IC 6 2 ADURRIE (318
22 R( 4} 8wl s vt AN A O R B - 8f k- 3-20
23| S(10) | ST ER Ot 2BAAE HIKEDORY i | 3-21
24| S(11) [ DURBOMPEIC L BMKOBH | SRKIRON G, S1%I5ICE %1k - &gg&naos&
B a2y bERHA DR
%[ 25| RO SH MBLHRE s h=0 208 il 27 LOH, AORRBEORHL, ¥ (o]
: : R LR R N '
26| R( 6) | BURMNORMEE. - WCHIREMAmICRM S 3-24
L |271110) {i’.’{)\t&cbf‘i%}(léi}ﬁj tﬁi‘icbo&bﬁﬁﬁfﬁiczf(ﬁﬁ@[lﬂﬁ&ﬁﬁ 3-31
, (28 1) u«m PARCHL BN E DR | AR L > (24D 10 Y — £ LiF, ek [3-31
o fLcim _ Bids o
* 29102)Uﬁf/g/c)rmmmmﬁmf_ U ROAUD & LCAME Y 5 3
*3018(12) | M2 RRBY — FDOA—vy s RIAH & 2R R O 3-3
P3ES() [ mph o 2 nicitiney MR B b o 2 ARRESER) I 3-32
132|8{14){ On- ~Nooch 3 X0 Ram Intra= | B )HJ/f%}*} GHE DR 3-31
s - /fx}/7karﬂ//hﬂﬁ
7 |3318(16) |1 o 2 } PUERMED 2 HOISN| . Bem
» | 34|8(16) | R4k Loh iCK——-Jhﬁ:lBlJuu.tﬁ'?: MEEE D s a2 bAGC A HoE L -3
}. 36[R{ 7} ﬁgﬁffﬂ@;ﬂ])ﬂ : dlAPARBE RIS 73]
(38 IRC 8) LRBE A I oo B, Wb A RIS 337
TIRE 9 motab S5 v v ot v o o | BOL R E fD D356 3-33
i ' Yo AT s . 7 ADIE _

1




H53|w—1 R H L 15 » )
38 [1(13) |80 2 S48 % BO SIc#| Tung Kru, Bung Phrayasalumiiis}sio [3-»
i WE% BO SKBR L CHMEMERS A
g setan | cronBLanb LERE RiABROBBIL  BSHTHE - fER%E [3-2
40 |1(15) | ZHITORNGKRREEA B2 Hitg AR O B Bt 3-4)
B0 [1(16) | Rum AR 2 4 SATELE| SHBRO TN - 3-#
By Lz o : -
g | 42 [1O7) | Ek BB RO L DOKEEA - | 3-4
43 [I1{18) | B QUHAEBRIZIROSR BHMEAYRO—HE LTIRFEILoBkL 3-41
“ 1 e sy | BRERIMEtEO B BIge R & & B b &5 3-4
2 | 45 [S(18) | SUREFTRIXMTVAC X A EAIGNT 3-42
S DUt
46 [1{19) | LEOEF BUNER~DER L DH { T A DIRY SO 3-42
» PRATCRE _
17 1R(10)} | Bk ikEiOR(L AR YK S OBk 3-8
18 |R(11)} | #ak s RfEoRT FLAEE # A BROBIE 3-45
59 | 1(20) | KRN HIURHE OMEMSL 6/7 WET R BUEH S0 Bk 345
S0 [I(21)] BUERE > A7 rOEA HEFHUEoT IR 3-45
" 51 [(22)] fERKFORRER e LEIEWM 3 - 46
52[8(19) | RACA2BORE CHIE 2T LBEODLDORB T — 2O 3-46
53 |8(20)| KeEF — 2 & LOHHDBUE « b | KX FROGE, CHHEMT, 2 #2 ) R B-%
B D LUTEN BHAN o
54 |8(21)) fERAME Mt hsesrrmbt 4 3-47
. 5518(22)) v v —HHORRE S RO EIto—R 3 - 47
56 |8(23)| GRLRRUFELOMEY 3 - a7
57 |S(24) | BrRIOEHFRBOHA {HICHE, AR ER, FRRERS, HERp-0
' CHBEE, FRESAR, KHISE
58 [R(12) | EEWREGHKHT 2 R ofe| CXABOHRAT —~ SN RIS ~a -4
* Bisko 8 1L
59 |R{13)| B{ES 5 L Ol HUBMANRNIEESMN L OMELEL 3~43
60 |R{14)}| CHHILBOEY 3 - 43
61 |S{25)] fEXIUT S HBIEORY [ JECsH B Fad. -k & p-43
62 [S{26) | pENAER M OBA FERHA GRS~ 0 AV O R M 3~ 40
. 63 |8(27)| o irlBEBOFRALBOS| aviER r-}éiﬁﬁiﬁﬁtﬁ.’wﬁméﬁ_&ﬂzﬁL—céai’fiﬁl 3-50
~B LB A A
64 [S(28)]| crimmriga Resiis (L RO SREEFIO MO BOSOIER L% B-
4
8 65 | 1(23)}] gbkBla izl 0¥k FEHGHEOWEN, BT L OBRSIFIMoTR -5
66 | 1{24) | PEAIEH~DOF 4 — ¥ Pliulin di | KilHEnT + — ¥4 i SEARBICEING & 3 - 54
A SER
i {67 [8(29) | AMDNLRRIRTTO OO BLABYS ~ b+ » FOEH, RAEHORR, 5 13-51
ﬁ' & By~ o OHR, AL AREEY, 7

FABORR




3.2 RUNHLHEDTFMR

(n Ayuyﬁmdamﬂvx?Abm%%ﬁ”

197906 1980 KA THTb R THHEOHR L 2T CABK 19804
LD 1981 2] 3 COMIr At 2y 2 THSTE LIS — 0 B O BB A 44
oo Ay 2 IiTARN X OB E L Appendix 3. 1 Kot t, WIS BRITEO L
Mebitfe7— 2, FHRREKCOFRITHO R ABITE MO & 2 5 4 OHEE O ERD
Enk%0f®$oL#L,%mﬁumﬁoﬁm,Ayﬂy?mKMm1§&§mQﬁ
ﬁW&U&%%K%%%ﬁﬁﬁﬁéb,cnkmtxfamﬂvx?A@mbﬁkah
CRHA ORI L RO bR B U leo WIMSERAE T 520 RBI OB b
K4 Dl D IAHE N T ORBMKIC b A 2B A DB CHBIEOLML & b A
ChE MISCERICKRT 2 X 9 %1HT A %,

@ H&ERAOoYIx 70 _
HITCHAMM v A7 AOBEOESE. A+ X1 IR b hd # ok, HANIK
RER T XCORMARKIRES T, MMEMNT A2 EARERLE O LR A S
Do L LHRIKHWAKEERTH o TS BMAOTTMERE N2 R4 . Wik BMA
DERASICIR DAL CHRE IO AR R, & CUBER LS T AIC% T
HRO3MEHANVI4 & Lk,

* BMA OREAMPIEN 2 BB T b2 L, 4 GO BRI BB R B &,

CABEBORARETH Y 20 BMA DXMo—BCs 5T BHIRS &1
U ¥ MAUE Jodistici o o &

* BMA OTFgiificEa s &

(B) MBS OB
LR Y2 b7y 7 ARARBRIN &, W BTV A O 5 Y
E bR L, Hbnbit e, RROMBAXROED Th b,

KR E L Toglko

o

1) RITOZHMR v 2 5 £ H58T By
i) 5 & ELNICHETTEETD 2 4

i) BMA QBN CHILTE B 4
V) BMADOTTRBEN CTHKEECA DA
V) BMGHGE ARG A H

KW BT BB 2RI C AW & SIS T & U feg

W WSS H oM B L 5B
FOMEL T T AL LCRD A D28 feo

i) S o E
) ol iyl
) SR DOK A &
V) B PO A & X



ché@&@mmépfﬁ&%mn&moaaomﬁﬁﬁaffoHKbﬁLko
) ferbiddsT SR (1) |

-BMA@ﬁﬂﬁmﬁﬁﬁikﬁﬁﬁ xhﬁﬂﬁﬁmt#otﬁﬁﬁwﬁﬁﬁ
#&bfiéhﬁﬁ .

CUEBRENFIATHLT L
'ﬁm%&0ﬁ3$ﬁ@@ﬁ5%kﬁkaﬁﬂ%Té%tk

u)&ﬂ%K%ﬁ?«émB(s)
'iﬁeﬁbmdﬁﬁﬁ@Oﬁﬂ?fbAﬁ ﬁmO%ﬁ#M§Cb5ﬁH

m)k%bﬁhﬁ&m&ﬁbn%ﬁﬁ(R) |
s DA 2 DB L TR B O 9 45 & N T ~ 8 B

- {5) ﬁﬁll"(&,%@ﬂﬂc‘;&n
LQkaﬁofﬁkLmﬂﬁﬁLkﬁﬁﬁ&téﬂﬂ/xrthﬁT6ﬁ$?
CEDLBUE (S EWEDT) Hak, g EANZ Y, RN BRKEE. B
ﬁii‘lﬁiﬂD%h%hK 7~ }'bh‘ LT%:‘L*‘%’ZC‘?J%L&%@%EMQ{%%& LTETI
BRE LA, BINERIEOTERE an 3109 —2 7 v~ KR Lﬁﬁlﬁﬂﬁ(%’%-‘ﬁﬁ % 3 1
O—FTRICT Lo

AN S ROLGIEF R 1982405198643 TLT 5o



Fig. 3.1 Work flow for recommendation of short-term improvement plan
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