Aforounaoy, S3AT3 . . .
“pue 13000 v
: SUONED . ] . sIrey] ) :
Afnug | sarswwasf | oo PUT 213 ¢ Ansnpup ey uvoneEInpy anTsnyp souaug uSta0 asuvnTy avuaze
ouaRs 3° _ Eunm O | Tousv j0 o jo i Jo 30 . 10 ¥
Loge ] . ;
RW& " Anstam Anstutpy Qwﬁosz Sﬂﬂﬁ Anstuyy Ansruty Ansny Anstamy Anstuny bvaﬁ AnsTuary
m.
HILSININ

TIRINT FHL 30 T14I0
. |

SYILSININ 20 TIONNOD
ONV JILSINIA aWIdd

PUBTTEYL JO Judmuidacd oy3 jo no..num.u._”nmwuo PATIBAASTUIUPY €6 gV "2TJ

PUB{IRLY ;O JUdWLIAA0E 11 JO uonezIVeE0 SARASIUILIPY {L)—0L°6 xipusddy



k, (uruwey) avuIAdxS
| ﬂ pur Junwreap
i 30 Uy
! _ (RgRe) | ($2) \ sanuoyIne _ ,
: AMNWROTY wstg-ang uowadeumilt d3sEM ‘
! s | m F prros reuorday !
I ) \ |
! ' ’ o ;
,ﬁ {I8) _’ ﬁlu. B | “ IOK \\\ aow
q oL (608) (6) 19319 _l RAOW ‘ _ , e
i uoneIHmS i t .
| Ppusa fruortay - H “ \\
| ’ ($) i ! i 1
| I ] 1 [RON— !
i L1 % ) H ! P JVOR
1 H 1
* J : t | o
. ‘ ! ! b
! Jauraen (IL) UAOI]  hrmmmmommm e e ey _ ) _ ;
| ' I 1onues .
_ ! bma ] Jususnfpn pe~~— HQSIN
_ m uorizy _ ! . *Rutuueld
1
! INTWWOD
il I AU
150dwod jo S__:ﬂ pur N nURY . [o————— _ K, == rUonEN b — TLSW
!
. 403 ! sanrwrwey | | | !
SHDIIT 0 HOnNALSUT pUT dird gy DKEYDIN - e ) ! - E——
! L i i “ ) i
| PO “ ' " ; I “
e ST MBcM"ﬁ.wwnﬁ~ . ﬁ ] a_oanoﬁra ; h : FAN
ﬁ: SHITUNIC] JUIWITAI] J)rTaT * b 4 ¥ - s 1 4
TS Juaun 19T ) Q- asg | " _ m futstniadng v " .r
aruTuNETTW fuoruy " . ! , ) .
pue o ; N
. 1
[T1ausl EquéﬁE aNTm PROG a _ 210 ! _ prev .
-
(152 UT] pur 2treyd 150duwos jo uourtady. . coq ' uu..._.ﬁ 4 gomw
‘Turdaoms pros vy - q
1nuamon
25T rdson ?.:.. wyiew caE‘ﬂo UoIdINOD - _ VNG .
: {sasetd co.cuuzo.,_ SOT 3dadxs) {v2) . JaySTUIN
_ CURTIDAN0Y MSCM prIog uu_.a&a: { uru g 4
,F VY
[1uswrursaoy ruooy] [iwsunrianod ruonmy)

IwwwedeURW I3SBH PITOS JO UCTATIISTUTWPE JO MNIOMOWEIJ #'f av *S1g

wawsbeuews sysem PIOS 4O uOREASIUIUPE O MJoMBLRI {2)-0L'6 Xipusddy

Ap9-17



— sxnoydasgianers

— SISNPOIZ W]

.u..;ﬁ 2 huo_nw W ,.

V Er&& mﬁﬂﬁuﬂ::m? ncom

]
b STUSMTSTIGRIST POO.;

F UOUTIILES [2uISpu]
cﬁnx.ru..m - RS [PUCHEA Y
IOINISLY -
- BonEIeg ﬂn.ﬁmnm
- ce:ut.r mmc.mﬂo:
]
i
: . §
{esodsip asnjoy i
s o . : m
{eS0dSD MW A~ msodsip 9BRmog _
Fresodstp miamxy *
- |
| Asziam308 _
H
- 1
!

.. .
..w.u.sw.«nﬁuwm
UOIIEIUES i

LI [04IU0)) JUAPOY
pr 13E3UOD JOT0D A - :

T 1041U0D) 10950

FDTAIRS "L ATRIURSG
LCTIEIU g

ﬁ....(
9030 +—"" uonemiay wsmey

r. En?ohm 35m3:ﬁ

rmee QNUGD Linenb 2w

. f
1ddng 10308, |."‘ ad1AZDs .ﬁnu:m.uoﬁz’ [2iny

L— %jddns 1o1em aqeos gowg

1 onbiuysny
‘uaneHung

1uotYy
IFUID
LouTHuEg

UCnF

§o4TasDy ATENUDG — YDATISIY 4+
o S EUONEN(RAY ey
uoieneag

flruutig

Suruueyg 1vafo1 —

un
RULLISSSIE co:n,rsw GO ..

Asmiqr 1 reenyy patiing

SPIV 1EnsiA ~05pry

HOREMUNWWICT mm:«?

~OO ﬁ.,w. qonnLg <

mf:r_E.H .cuEan,J.ﬂ_Q b

1
:csabqocu ‘.2 mEEﬁh u

Bugutesy, sapea #l

BuTIma ] 22iALISU]

fuicmey,

.u..._on.n:m
s (HIEEA

[CIILOD +.20LUTUMNTRY

UONELICdSUES | —
WIGDaN 22018 4

S vonedadsutiy |
UOISTAGL] {TLR N e L

I
T
\
i

zccnﬁmamuﬂblm

woawasdey znaﬂmo&lvl TRULOKIDY

| 8201098 ZamOdUTLy —

TRRIIRM —

©oAdEREeA

+.aoueurg

TUUROD Y

aouTLrg

nE Iy uSiio —

: w:mn..c..lﬁi COBEISIUILPY —

e

souBULy R
UOLIEISILTWDY

" 1eaforg
UODEIIURS poo g

~{ NOISIAIG NOILV.UINVS Bl

W ACTIAIP. AZUNUIIOY

T INIRINVaSG mIavAN |

o _ HLVYSH- 2171804 40 -AHLSINIW _

UATEIH 2TTANG IO AXISTULR

I OHANg J0 ANSIUIN JO uonEZILLEIQ

Jo uoraezTuEdaQ C'g 4V 91a.

{€)—0i 6 Xxipusddy

.Ap9—18



3088

$80TAZRE K2Tunumon .
Tioeg - 3088
AXCIRIOQET B UDIRISON ‘3085 Axzsnpuy
T i "
] -
o ‘3028 AtsmdoTaaB(]
1525 BIsEM :

PITGS S@2anosey 91

BM % I9MOg
i - - .
N _
; ]

ASoTouyoey SuTsusg siowey
% 4dydexfozoyg veiasy
3099
USTIBNTERAY 8§ ADITog

INes
TBIIISNDUT

(~3035 uoTiowexg A3TTeEnd

TRIUSWIOLTAUY 5

FOUBISANY DINO] ‘3025 2anaTnotiasy T2IBUTR ® T SUOTIBTIY DUTqng *IVeE IIuLosIng
i _ o R M
! *1098 SUCTIBDTUNLWD) ‘1095 S9DINUEDY 3038 i
"198g BSTON ¥ 2TY » uorzeixodsuri] _i@3®M ® TmIniey sucTIeTsy uwlisioy *ID8G FOUBUT S
S | o _ i . . L‘ .
| |
L : "108g ! ¢
P . '
' uoTiEagRIUT % sanbIiuydaer . | ) "329¢. BuTurmEIl % ‘108g
t32925 L1TTERD I91EM JUBUESDS|Y Joedwr ©lusweTIles. ubwny ﬂowumusﬁm TRIUSWUG LT AU wummvco&mmu:ou
; i I i
B . . 1
AT M “ATg ' ATq TATQ . !
paiepurlg £31TENY UOTIENTEAY SutuueTy ® AdTTOg : UOTIOWORJ AITTENY SRR
_ e . . . - o o - Axen H
[EIUSTUOITAUY muummEH TRIUDWUCITAUY TEAUSWUOIT AU | TRIUBWUOITAGT B UOTIRWIOIUT fxea31025 {
‘. ) . ) - . ]
L 1 | ! j _

_.Hmnwcm@ Kie391deg Aandeq w

|

Kizaszoeg .w

—

HFI Teiauas

M PIPOG- JUBSWUOITAUT [2UOTIBN .23 JO 29T1J0 m

"IN 3O ®0I3J0 . FJO IIBUD UOT2E2TUBEI) 9'g 4V .mwm .

S3N 40 291440 O ieyo uoneziuebly (¥ )-0L'6 X1pusddy

ApY=19



Appendix 9.10--(8)  Organization chart of BMA

Fig. &P 9.7  Orpanizatlon chart of BHA
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Appendix 9.10-(8) System of solid waste management plan in Bangkok

Fig. AP 9.9 System of solid waste wanagement plan in Bangkok
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ergeaizations ‘:3:;;;;:‘ ‘;n;;i:j:;i 2 Adjustmen of fiason among the state organs, wnmumty,:nd departinent and
| uncerned - buregus conceined
. U B (.‘mpcutmn with private mgamzamns and costact with unisenitics and sesexch
- o:g:mbzatms, ele.
e T o tacrease of collection rate of $0bd waste polledtion fee
o Securing income fim A Y - Co e
Stody and review telned enterpcies, o Seduring of otler income from the reideved mamlal_s
of the Burighok | Measarcs Tor Inceease of ;anjm!aonJ & Review of the prindiy of solid waste management wock
Sokid Winte i 7EYCRUL SOUPS ‘Tﬂp'm' pudgst a o Examination of issue of bonds, subsidy and inlerest coverage system For the
Waasgement and funds SCUTING ERPENSCE ROCCT- . : e
Sruly teport ) sary for the project . constroction of solid wasie tatment facilities
j + Cooperation with Natioaal Ecunomic and Social Developmaeat Than, environawat
= © " g, and BMA's admintstrative sad nzecld plis, ete,
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Appendix 9,11  Analysis of the cuirent condition of solid waste collection fee

)

(2}

Basic Data (fiscal 1980)

i.

J.

Population of Bangkok city: 5,153,902
Total number of households: 825,000

Average number of person per household: 6.18

Daily total'volume:of'solid waste discharged: 12,380 t/d
Daily total volume of solid waste collected: 1,966 t/d
Mean collection rate: e/d x 100 = 82,6%

Daily volume of solid waste collected but not subject to fee
collection: 58.7 t/d % 59 t/d

Vote

Road cleaning; 33.7 t/d River cleaning; 22.5 t/d
Park cleaning; 2.5 t/d '

Daily volume of solid waste colleéte& and subject to fee
collection: e - g = 1,907.3 t/d = 1,907 t/d
Note: '

General households; 1,315 t/d Markets; 135 t/d Hotels; 20.2
t/d Others (Restaurants, supermarkets, department stores,
amusement centers, recreational facilities, schools, airports
and civic centers, ete.); 326.6 t/d

Number of fee-collected households: 97,752 household

Gross income from solid waste coilection fee {BMA revenue
budget): 13,973,000 Baht/year or 38,282 Baht/d

Analysis of the current condition of solid waste collection fee

k.

|11

Solid waste management cost: Total cost; 489_Baht/t
Net cost; 313 Baht/t

Average solid waste discharge volume per person per day:
315 g/person.d

Average household income in Bangkok (assﬁmption): 67,814

Baht /household *month or 5,651 Baht/household month

Note:

41,350 Baht/household:year (statistical Eigure in 1975) x 1,64

(1ncrease rate of national consumption expenditure in the past
5 years)

Number of hodseholds'sUbject to collection work (assumption):
b x f = 510,000 households

Averagé solid waste volume per household {including business
waste): h/n = 3,739 g/d-hpusehcid

Average solid waste volume per household {houschold waste only):
¢ x 1= 1,947 g/d-household
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S

Intensive percentage of business waste in the case of o:
S—F x 100 = 47.9%
o .

Average amount of collection fee borne by a ﬁousehold (including

business waste)! j/i = 143 Baht /year .household or 11.9 Baht /month®
household :

Average amount of collection fee borne by a household (household
waste only): 4 Baht/month-household

Note!

The monthly discharged volume "(p % 365)/12 = 59 kg/month-hoise
hold" is less than "20 liter (minimum container used) x: 0.3
(apparent specific gravity) x 30 day = 180 kg/month+household™
when 1t is checked with the fee standard in the present cleaning
ordinance, :

Consequehfly, it is ranked at the minimum fee 6f 4 Baht/d.house-
hold. This amount is approximately 1/3 of r.

A rate of solid waste collection fee levied household: i/n x 100 =
19.2%

Percentage of solid waste collection fee in average household
income per household (including business waste}: 1/m x 100 = 0,21%

Percentage of solid waste collection fee in average household
income per household (household waste only): s/m x 100 = 0.07%
(Approximately 1/3 of u.)

Income from collection'fée per ton of collected solid waste
subject to fee collection: j/h = 20 Baht/t

Percentage of fee income (including business waste) in solid waste
managenent cost (net cost): w/k x 100 = 6.4% '

Estimated amount of collection fee uncollected (including business
waste): (n x r) - j = 58,957,000 Baht/year
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Appendix 9.12  Results of analysis of present condition of solid wasta ¢ollection fee

{1) Analysis method

Present condition of solid waste_éollection fec was ekéminéd'by the

correlative analysis and the present collect

2y Present ‘solid waste collection fee syst

ion fee system described below,

el

The collection fee system stipﬁléfed in the Cleaning Ordinance of
Bangkok city is as illustrated below. (Refer to the levied solid waste
collection fee in Chapter 3.) The present solid waste collection fee

system is divided into 3 categories; Type A,
a collection fee is determined according to

lection work and dischavge volume,

Type B and Type G, upon which
a difference of type of tol-

Fig. AP 9,10 Present solid waste collection fee

Bant | S aht : WP?B o
Month _ onth wor markets, factories
] QW.(aﬁd large volume )
. ‘discharges
’ Type A
g 181 e _ 160
Uy
o For households) L
3 121 ‘and buildings - [ 120 1 3
o : . r=—-!
=TS j—J 80 - ] |
] _ 50 1l TypeC
b 9l g7
For periodically
25 -—--  ( )
collection
0 L 1 | 1 1 o L I & | 1
20 40 60 80 100 1 2 3 4 5
Collection velume (L/d) Collection volume (m3/d)

The anaifsis was made based on the assumption that Type A 1is applied

to the household waste, and Type B and Type

C are to the business waste

under the present solid waste collection fee system.
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3} Results of analysis

Table AP 9.8 Present situation of exlsting solid waste

¢ollection fee (Assumption)

Collection fee (%)

Hﬂ‘ﬂ Totat Household waste | Business waste
Fee I Number of household (1,000 household) Less than 97.75 | Less than 97.75 -
collected Number of business X - X
Solld waste collection volume (1,000 ¢/year} 1334 Less than 69.5 | More than69.3
i gg}l‘llegee;lt )solicl g.aste colleclim: fea (l 000 ]'3’-9? 3 4,692 '9’2 33
Fee Number of household {1,000 household) Less than 412,251 Less than 412.25 -
uncollected |\, ver of bustness _ Y _ Y
Sotid waste coltection volume (1,000 {fyear) 5626 Less than 292.9 | Move than 269.7
Collected solid waste collection fee
1,000 Baht/year) 58,957 15,788 39,16?
Total . Number of household {1,000 hou sehold) Less than $10.0 | Legs than 510.0 -
Number of business X+Y — X+Y
Solid waste collection volume{1,000 t/year} 696.0 Less than 3624 | More than 333.6
Collected solid waste collection fee ; -y '
(1,000 Bahtfyear) 72,930 . .24,480_ 48,450 .
Index Collecting volume (%) 100 52,1 47.9
100 3348 66.4

Table AP 9.9 Levy index for ‘household and business waste

collection fee (Assumgﬁion}

Mix liouschold waste Business waste
( Baht/{.year) 105 68 145
Basic fee ) )
( Baht/ ¢-d) 0.288 0.186 0.397
oo (kefmonth,unit) 113.7 59.2 173.1
L oMt (Baht/monthuniy) 1.9 10 3.5
¢ Bahtfkg) 6.105 0.068 0.188
Unit fee = - -
(kg/Bahi) 9.55 4.8 5.3
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Appendlx 9.13 Pubhc utilities charges and consumers prico Index
Table AP 9.10 Public utilities charges and consumers' price index

Index : Index
Items weight Items wedght .
' ' (1/10,000) | ] o | (4/16,000)
Rice {nonglutinous) 498 Transportation fee © 294
Rice (glutinous) 6 Postage ' 21
Salt - : 6 Telegram fee | 1
'House rent (public) 26 Telephone fee _ 63
Water supply 47 School fee (public | 118
_ - | high school)
Electricity 210 School fee {public
, 11
_ university) :
Gas 92 Television reception 74
Doctorjs'fee 241 fee Glgarettes fee 147
Public bath fee 66 B
Solid waste collec-: 99 Tbtal . 1,950
tion fee .

Note: Based on the 18 sorts of consumers price index announced by
the Prime Ministecr's office, Japan,

“The rate of solid waste collection fee in Japan, inciuding
night soil treatment cost, account for 0.15 to 0.0% percent
{ 29

10, 000”‘2 )] of total household expenditure.
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Appendix 9.16 Rule and standard for establishment of public utility charges

(Tokyo Metropolitan Govemment}

(1) Rule of the charges and standard for determinatioﬁ of fees

1)

11)

Principle of faif imposition

A fee shall be settled at a reasonable level according to degree of
public 1nterests derived from administrative service, taking into _
consideration a balance between the tax imposition and beneficiary's

pay.

Prinéiple of free or low charge for the essential public.servicés

The essential services shall be rendered at a low charge as possi-
ble, especially, the essential sexvice provided to the citizens

- shall be rendered free of charge as ‘the case wmaybe.,

iii)

Principle of impOsition according to payability

In case that there are great differences in payability among the.

~ beneficiaries, the principle of. imposition according to payability

shall be introduced from a standpoint of equity.

(2) Fee claésificétibu and the policy

“{A) Fees related to services for daily life

i)

ii).

i11)

iv)

Administrative services essential for daily life of citizen

a, Services which are supplied to every citizen > Free of charge or
‘low charge _

b. Services which are supplied to limited citizens > Some services
are free of charge, and some other services are made on fee basis
according to the principle of imposition according to payability.
Example: Treatment and disposal of night soil

Fee for use of sewarage facilities

Administrative services which were optional or selective but have
become indispensable due to a change of social condition and rise
of living standard -+ Set a charge as low as possible.

Example: Senior high school tuition

Items which originally fall under the category of essential adminis-
trative service but, owing to physically scarce necessity of admin-
istrative service, a reasonable fee should be charged in order to
achieve the better result. - A fee shall be set at a minimum level
to attain the purpose.

Example: Entrance fee of garden parks

Items which originally fall undel the category of essential admin-
istrative service and to which a different payment system from
others is introduced -+ The tax fmposition and benefleiary paying
burden should be balanced, and at the same time, the principle of
imposition according to payability should be applied.

Example: National health insurance
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v) Administrative services to which the citizeéns have an option
whether to receive or not, ‘and which benefit the limited citizens
only + The tax imposition and beneficlary payment should be bal-
anced and, in the case of beneficiaries having a 1ittle chanée to
enjoy benefits, the cost principle should be addpted.

(B) Fees related to services for ecOnomic activities (The beneficiaries of
administrative services are the economic sectors who pay the fees for
services as a part of economic activities.)

i) Services for economic activities but related to the c¢itizen's life
or services which are rendered mainly to small to medium-sized
enterprises + A.fee should be determined based on the cost system
which is applied to the direct personnel expense, operating ex-
penge for the service and the depreciation of equipment directly
related to the service only.

Example: Inspection fee of sanitary laboratory and fadustrial
: laboratory, etc.

ii) Administrative services to extensively assist the industrial ac-
tivities and the same for facilitics which are exclusively used for
the business purpose » Complete cost system should be adopted
taking a limitation of these facilitles for public use into consid-

eration. : :
Example: Charge for use of the port facilities, charge for treat-
ment of business waste, charge for occupancy of road

iii) Administrative services which are directed to semi-economic activi-
ties,
Services which are carried out by the administrative authorities
for historical reason despite they ought to be carried out by
private organizations by nature. -+ Complete cost system should be

adopted. .
Example: Parking charvge, toll road charge

(3) Criteria feor revision of fees

i) Concerning the administrative services for daily life, considera-
tion should be made on rise of prices during the fee unredeemed
period. The fees should be revised in such a manmer that the
burden of new fee sharing in household economy is not larger than

that of previous fee.’
As a rule, increase of quality improvement of administrative serv-
{ce during the above period should not be reflected in increase of

fee,

1i) In the case of fee based on the payability, the rate should not be
lower than: that of the previous fee as far as there is no reason
to raise it.

111) Appropriate measure should be taken to avold sudden change in level
-+ of fee.

Ap9-32



iv) A trénd of level of miscellaﬁeous charges set by other organs
should be taken into accouut.

v) Even in the case of fee based on tﬁe payability, deliberate consid-
erations should be made in the following cases.
a. When there is political necessity to unredeem the fee.

b. When it is difficult, due to ¢hénge of 6figina1 cbsts, to cope
with social and economic change without revision of fee.

e. When there is possibility of inequity due to confusion of the
se¥vice.

d. When it is necessary to maintain the facilities on a level of a
satisfactory condition.

e. When a service is closely related to the citizens' life and
holds an essential portion of the life.
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Appendix 9.18

Divfsion of establishments

pivision of Establishmehts

Commercial establishments and industries for this investigation were.

selected from
Category.A ¢
Category B i

Category C ¢

the following categories:
Hotels, markets, retail stores office buildings

Automobile assembly faetories, sawmills, textile
factories .

Civil engineering contractors, beer breweries, soft
. drinks bottlers, ice manufacturers, purified water
manufacturers, rice mills, flour mills, noodle factories,
meat products manufacturers, fruit canning and preserving
factories, dairy products manufacturers, candy factories,
tobacco products manufacturers, feedstuff manufacturers,
fertilizer manufacturers, wood products manufacturers,
pulp, paper & paper products manufacturers, printing

& publishing factories, plastics manufacturers, rubber
products manufacturers, agricultural chemicals manu-
facturers, adhesives manufactuvers, printing ink manu-
facturers,paint manufacturers, medicine & cosmetics manu-
facturers, oil and coal by-products manufacturers,
tanning & leather products manufacturers, stone, clay

& ceramics products manufacturers, glass products manu-
facturers, steel manufacturers, non-ferrous metal pro-
ducts manufacturers, metal products manufacturers,
gllders, general machinery manufacturers, eleetrical
machinery manufacturers, automobile & bicycle parts
manufacturers, gasoline stations, railway companies,

road transportation businesses, road forwarding buinesses,
automobile repair shops, laundry & dry cleaning plants,
‘water supply plants, gas producing plants,
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Appendix 9,19 Number of visited e"stab!ikh’men’;s '

Table AP 9, 13 humber of visited commercial establishments
agcoxding to distpicts (Category A) o

District Hotels Marketé;f Storeé_ Offices . Tofal_'Pefcehtagé
‘Phra Nakhon _ - - : 1 — : 1 5
Pathum Wan 2 - - 1 314
Bang Rak _ 3 - - :37_; 6 28
Dusit - T - - 1
Phayathai ' - - 1 - 1 5
Huai.Khwang- = _a. - 1} 1
Phra'Khéﬁong 1 1 3 - 5 24
Bang Kapi . - -z - - 2 9
Minburi - 1 - - 1 5

3 5 °5 21 100

Total 6

Table AP 9. 14 Number of visited factories according
- to disericts

No. of Factories

District . Category B Category C ' Total Percentage
Pathum Wan o ‘ 3 3 2.6
Bang Rak o | 1 1 0.9
Yannawa _ 2 2 1;7
Dusit’ 2 2 1.7
‘Phayathai 2 2 1,7
‘Huai Khwang _ 1 1 ) ':0.9

| Phralkhanong : 13 13 11.4
Bang.Khen o 1 _ 1 0.9
Bang Kapi S U 1 0.9
“Minburi : 3 T 49 - 43,0
‘Lat Krabang 1 _ 1 0.9
Bangkok Noi - 1 1 0.9
Rat Burana 3 -36:: | 37 32,5

 Total 8 106 114 100.0
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. Appendix 9,21 Special wastes generated from factories

Table AP 9.16 Special wastes geﬁetated fxom factories

Kind of . - . : ) .

\::; st: : Material | Name of factory (;e::‘;:llon .!_)=1sposai Method
Hazardovs | Chromium Hydroxide | New Thai Piston Ring | 4-5 15 yeat | Boxed and dumped on
chemical ' Co. _ own premise :

Plating waste Dyna Metal Co., Ltd. - 200 kgfmonth Dumped_on p:emise
Sludge Water éreatnient sludge| Boon Rawd Brewery SOom*id | Bumped at Ga-Nooch
{98% M.C) . . o o
Water treatment studge| Thai Amasit Brewery | 4-6 m* Jd Dried in drying bed at
: own trealmeént facility
Cleaning water teeat- | Sin Chai Huva Cleaners — Dumped once every half
ni2nt sludge (plastics of one year on own land
& textile pieces) o
Water treatment MWWA Bang Khea 40 t/d Landfilled on premise
sludge Treatment Plant as fertilizer, Plan to
7 _ sellin future. '
Waste Oil Lube oil Sethasarn L.P. 0.1-0.2m*j. | Sold at Baht 100{200 L
Gasoline station month .
Lube oil Pattanakarn Service 0.1-0.2m%} Sold al Baht 400/200 L
Station month . . _
Lube oil Bangkok Mass Trans. | 1.4 m®/month | Sold
| Auth. . . .
Debris Construction waste Kay Thai Co. Lid, few Landfilled on construc-
_ : tion site o
Cement scraps Prakobsilp - Landfitled on factory
ground
Molding sand New Thai Piston 20 t/month | Landfilléd on own
Ring Co.. pren?isc
Dirt (from washing Sethasarn L.P. 3o Ljd Collected by distriet
cars) truck (oncefweek}along
- e ~ with other refuse
Ash and facinerator residue Y M.C. Assembly Ltd.| 0.2m*/d Collected by district
Residue truck
Incinerator residue Bangchan Gen, Ass, — Dumped on own [and
Incinerator residue Tobacco Monopoly — Dumped in water
Ash Huan Kiam Heng - Durmaped in Samuthmakam
Ash Kao Thong Charoen- Sold as tandfilting
ki material & soil Conditioner
Slag Saeng Charoen Steel - Dumped in nearby
fact, stream
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Appendix 9.22  Private coliection for factories

Table AP 9.17 Private colle

*

ction for factories

*

.Factoxy Co]iéctor " Collector Coilected Col!eclion .
Namé Name _ Address Materials Rate Cost Usage _
Karnasuta Damrongsak Bangna Paper & plastics| oncefweek | - Free Dunip
Gen. Ass.* " ' :
Art-Serina - - Ash, sfag, alumi- - Free -
Piston®* nuim scrap
Fang Tarnyawat - Ayudthaya | Rice hulls | - Free -
T. Chatoen - - Rice hulls — — Soil condi-
Panich tioner
Kao Thong - Ayudthaya |Rice hulls - Free Mix into
Charoenkij bricks
Thai Nam ’Hiip Government - Wood scrai)s | up-4 Free Fuel
Co. (army) nonth
Home Crafts _Goﬁemment - Rattan pieces  |3m*/3d Freo Fuel
Co., Ltd. . ] (Cormrection - & shells
dept.)
Sukosol & Self disposal - Al reluse 1.5 t/d -~ Dunip
Mazda : '
Thal Paper Ind. | Self disposal - Paper & Plastic | 18m®fweek - Dump
Thai Glass lhfl{ Self dispbsal - Al refluse 10m*/d - Dumip
Boon Rawd Self disposal - Studge 50m*/d — Dump
Brewery S

* The private collectors for these factories collect refuse free of charge in return for

receiving recyclable materials,
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Appendix 9.23 Recysling mformatcon for hotels

Table AP 9, 18 Recycling information for hotels

. Hotel Recyding Séliing ‘ Sellm.g o _ 3
Matefm _ name Crate Frequency . prime ﬁu)er _ Lnd_‘f!“e_
Corfugated Sheraton 0 kg_!ﬁ'ﬂfk Everyday i__thLl’kg _ . Dealer . e
paperboard Frawan 19 m«w&g _ - 2 Bzhtfkg VEnd_or "t Reproduce papet
Qriental 100 kgfweek | Thrice amonth | - 1.7 Baht/kg Dealer _
Forluna - Twice a month ) Baht/kg - - -
Newsprint Shezaton - Everyday 1.5 Babt/kg Déale; Make paper bags _
Erawarn 80 kgfweek - 2 Bahtfkg - Vendor Repioduce paper
Oriental 100 kgfweek | Thrice amonth | 2 Baht/kg Daaler -
Fortuna - Twice a month - - -
Other paper Erawan 20 kefweek ' = 1 ‘Baht,lkg _ Vendor Répmduce papél
Qiental 200kgfweek | Thiice amonth | 1 Baht/kg BPealer -
Glass Erawan " 200/weck - 0.75 Bahifkg |  Vendor -
containers Oriental  [1500jweck | Twiceamonth | 0.85 Babifie | - -
0.25 Bahtﬂ(g
. : (small)
Food Erawan 1.5m*/d : - Everyday - Farmer Feedstulf
waste Oriental i6m3fd _Everyday 2000 _I_!aht!mon!h - Farmet Feedstuff
President 0.4m*/d " Everyday - (000 Baht/month| . Fanmer Feedstulf
Fortuna 0.1m?*/d E\'eryd,iy - Frivate Feedstulf
Construction Ambassador - Once in 2 weeks | 20 Bshy/t Private —
debiis
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Appendix 9.24  Refuse generation volume from industri‘es‘ in
Bangkok Metropolitan Area in the year 1980

Table AP 9.19 Refﬁéb_generétion volume ffom.industriés in

Bangkok Metropolitan Area in the year 1980

No. of Workers

Refuse Geperation

Re fuse Ceneta't.ion

22,347.6

Wock Seatus (thousaad Original Unit Yolume {m’) Remarks
person) {m*fvorker) .
L. Professional techafetans and
related workérs 142.2 0.0023 393.2 Office Bollding
2, Mainistrative, exacutive .
and paragerial workers £0.7 0.0028 226.0 - "
3. Clerical vorkers 195.3 - - -
4. Sales workers 619.8 - B,155.6 -
a. EBavkers, peddlers and . . .
newshoys 125.1 0.0617 2,130.1 Harket
b, Others 354.5 0.017 6,026.5 "
5. Farmexs, fisherren, hunters
loggers and related wvorkers,
ninars, quarrymen aad
relatcd workers 252.8 - - -
6. Warkers {a transpact aad : i
comunicat lon eccupations 127.4 0.005 637 Rallway Com. & Road
. : ' Transportation
7. Crafisoen, pre_l.'u-ctlon process _
workeis . 630.6 - 11,6%3.4 -
1. Tallors, dress makers and ) o
velated warkers 53.4 -0.001 93.4 Textile
k. Carpenters and related . o
. workefs 51.0 G.003 459.0 Sawmill |
¢. Food processing snd :
beverage workers 3.2 0.001 13.2 Flour Hil}
4. tlaborers 6.4 ¢.002 12.8 Plastic Products
e. Other ¢raftsmen and . .
© production-profess wWorkers 451.6 0.025 11,040.0 Automobile Assembly
8. Servica, sports aed :
recreation workers 215.% 0.036 1,186.4 fetatling Stoce
9. Workers pot chassifiable by
ccecupation - - - -
T S SR — - —————— L _ - —— s —
Total - - -
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Appendtx 9,25 Management criteria for busmess waste (Crlterla for landfill
d:sposal - excluding waste containing hazardous substances)

Table AP 9.20 Management criteria for businéss waste
(Criterla for landfill disposal -
éxcluding waste containing hazardous
substances)

kind of waste

Dispesal ethod

Remark

[Fundanental ebjectives For solid

Lormen 1. Laadfill shall te mada in such a vay that prevent wastes frem
Srandards scatteting or flewing cut. waste panagement}
2. Fecessary measures shall be takea to prewenl cifensive odor fxon 1. Discharge of s0lfd waste should
leaklng cut of the landfflling sites. be controlled and reduced by
3. Necessaty measures shall be takea to grevent tha grovth of iats, .5::“’r::s:h°§3;:%e?:;§:i::: in
oasquitces, Flies, or other vermin at landfflling sites. M oy ¥
] R improving the production process,
4. Landfill shall be nmade in the sites vhich are enclosed by enclesures etc,
and vhich can Fe {dentified 2s landfilling sites by Billboards. 2. The solid viste should be dis-
5. Xecessary measures shall be takea to prevent leachate froom landfill charged scpara!ely by the kinds
sites from pollvting public waters and underground water, specified.
b. Becemposable patter should be disposed of by landflll, 1. The solid waste should be reused
& thickeess of oné layer of wasté should be approximately 3 weters a3 resource,
or less {in case the vaste consists of oore than 49% of decoapos- 8. The solld vaste which czn beo
24%1¢ matter, a thickness of cne should be approximstely 50 cm), and
N treated intermediately should
each layer cf waste should be covered with apprendimately 50 co of . h .
. be tréated as wuch as possible
soll and sand. In the case of fucineration, necessary measures Lo stabilire the solld waste and
shall be taken to prevent such pollutants as offensive odor and bhaz- Odf 1 !: I :ts a
ardous substances in exhaust gas Erow discharging to the eovironmeny  1E0UCe 0% welght,
.Disposal cothod Standards for disposed-of
. ) . caterials . R .
Cinders Intercedliate tredtment is et Ygaitfoa loss: 151 or less Centrolled landfiil
needed, - . ’ :
Enorganic (Dehydration or drying Water conténtty 83T or less Controlled Jacdfill
sludge .
2 Quganic Déhjd;atlen cf Incineration by us-| In tke case of deh}draiion, the
3 jsludge ing incireration facilities watet coatent sboulé b2 less than
; {In case of 12ndfillirg cn sucface | 85T,

Haste olls

Waste acid
and waste
alkalt

Waste
plastics

Fubber
waste

water, Incineratioa Is always
required.)

In the case of i:tinerakion. the
igaition loss should te less than
153,

Incircration by usinp the incinz-
ration facilities {intercedizie
trcataent fs pot reeded fer tar-

Igaltica lossy ¥52 or lcss

Contralled landfill

Crushing, cutting, or facireration
by using the faclneration facilfi-
ties (inzluding thermal decoeposi-
tion).

Oiher aethods than {asinezation
should be avoided provided that
tre clreuzmstances gerolt dncine-
ratfon.

Uaste paper

waste pleces
ef weod

Wiste pleces
of Flker

Scltd waste .
related to
anfrals or
plants whleh
Lave teen
used as raw
natc:ia]s

Vas:e c&tal

Waste picces_
of glass and
ceranlcs

Slag
Deoaliticn

“ccded.

!ccirﬁralion by usieg the incine-
ratfoa facilitties

in the case of crushing or cuttirg,
the disposal foro of solid waste
should ta free froa bollowmess,
and the paximua sfre should ke
approximately less than 13 cm.

In thke cate of fncireration, fgal-
tion loss should ta less than 157,

Tgniticn loss: should be 15% or
less

Stabilized lactfill

Contrelled landf1ll

Crusﬁ!ng 2 compactirg

Crusni:; 5

It sheuld te free from hollowness

A

Crush!rg or compact!ng

Iaterccdiate treatoent 1s not

lntexmediate treaumcﬁt ls n:t
nécded. )

It should be free ftom %ollou €59,

Counterreasures should te taken o
prevint scattering,

Stabilized Jandflll

Contgolled Jandfill
Stabilfzed band 0l

Contrelled landfild
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