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" Table AP 2.20 ForeCast_eQUation of matefia_ld
consumption volume in future

{1) in Thatland )
- Haterial Forecast equztion 7 Variables p”
Paper y = ~16,200 + 321,52 x | production indéx of GDP
: ' B R3] {the yéar 1972 = 100)
Textile y = =7125.6 + 14.77 x productfon indéx of GDP
(million sq yds) {the year 1972 = 100)
Plastics oy = -86.3 4+ 1.7725 x production index index of GDP
- (the yéar 1971 = 100) | {the year 1972 = 100)
Rubber ) by = ~BBI27 ¥ 1.3924 x | output - export Yaar - 1900
(1,000 nd)
Leather y = -1.638 + 231,85 x prodﬁétion Index Year = 190¢
Aluminum and y = -114.2 + 5.2919 'x 'imports-(ekpo;ts +- index of GDP
Copper : re-exports) (million the year 1972 = 100)
Baht at 1968 prices) :
Glasses ¥ = ~33.9 + 1.7287 x production index index of GOP
(the year 1971 = 100} | (the year 1972 = 100)
Ceranlcs, pottery |y = 44.9 + 0.632) x production index index ofiGDP .
and earthenware {the year 1971 = 100) (the year 1972 = 100}

(2} ip Bangkok
Material | ‘Forecast method- .
__Consumption volume grewth vate {annuall( %}
1977 - 19381 1982 - 1991 1992 - 2000
Steel 8.6 7.4 6.1
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Table Ap 2.21 Percapita consumption expenditures
— Greater Banpkok ‘Area

Percapita Household Consumi)tion
_consumption Stze - expenditures for
.'expenditures Food & Beverapges

(Baht) {personfhousehold) {Baht)
less than 265 7.6 920
266 - 335 7.2 1,151
336 - 396 6.5 1,166
397 - 457 6.0 : 1,236
458 - 517 5.6 . 1,273
518 - 589 5.7 1,444
590 - 708 5.3 1,470
709 - 844 SR 6.8 1,512
845 - 1,159 4.3 1,585
1,160 and over R 1,710
average. v . 5.7 1,345

Source 4 Socfo - Economle Suxvey 1975 - 76,
Greater Banzkok Metropolitan Area,
Matlcnal Statistical Office

Table AP 2,22 Percapita GPP

Fisecal Parcaplta GPP
year at 1972 prices (Baht)
1973 11,200
1974 11,500
1975 11,730
1976 12,4%0
1977 13,320
1978 14,440
1979 15,620
1980 16,500
1985 21,400
1990 26,900
1895 31,800
B 2000 37,500

Adapted from Tzble 2.8
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Appendix 2.20

CH ok So et

Table AP 2,23 Estimatlon formulae for roisture contents

in_each solid waste component

Solid Waste

Foxmulae .

y 1 Moisture conte
x

Plasties

Rubber, leather
Ferrous metal
Non-ferrous metal
Glass

Stones, Ceramiés

Bones, Shells
Miscellaneous

nt in each coﬁponeht(wt )

:_Garbage and plant content (dry basis)(ut %)

Y = 52,50 + 0.1799x

Y. = 31|00 + 0.4769.2(

Component
Paper
Textile
. Garbage 6.6
Grass and wood 64,2

y = 29.68 + 0.3384x

17.9
5.5
1.5
1.8
10.1
29.4
55,4

Determined .by the Study team on the basis of the results of
"Survey of Properties and Generation of Solid Waste" carried

out in 1979 to 1981,
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Table AP 2,24 Elemental composition in each
‘componént of solid waste

{(wt %, dry basis)
" | Highet calorific

Ash | ¢ | m. |8 | o 5 | c1 [ vie kealke
o ’ - ) - (dry basis)
1. Papet 15.6 |40.2 | 5.5 | 0.59 | 37.7 1 0.05 | 0.33) ‘4,040

2. textile | 11.3 l45.4 | 5.6 | 0.67 | 36.9 | 0.04 | 0.26] 4,530
3. Garbage 19.3 39,2 | 5.2 | 1.60 | 34.4 | 0,10 | 0.22] 3,840

4. Wood and

e 22,8 [39.2 | 4.9 | 1.15 [ 31.6 | 0.06 | 0.26] 3,960

5. Plasties |13.2 166.0 |10.2 | 0.70 | 9.1 | 0.06 | 0.63] 9,980

6. Rubber, | .. o - . o _
" leathey | 238 45.9 5.6 | 3.031 21.6 | 0.37 | 0.61] 5,050

7. Miseella- |57 128,90 | 3.3 | 1.28 | 20.7 | 0.05 | 0.20] 2,540
neous(>5) |

8. Miscella-
neous(£5)

59.0 | 21,7 | 2.5 | 0,91 | 15.8 | 0.03 [ 0.08] 2,231

" Deferminéd by the Study team on the basis of the results of "Survey of
Properiles and Geuaeration of Solild Waste" cavried out in 1979 and 1980,
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Appendix 2.22 RMBOMEHAE e
CRABAAK, Bonb m ) - 2 FORBAL L LR LTAHTARNE MW S,

Hu = o - 600 (Sh + W) o (Eqe 1)

where, Hu : Lower calorific value of 1 kg of wet solid
waste. (kcal/kg)

Ho : Higher calorific value of 1 kg of wet solid
waste (kcal/kg) : .

h : Hydvogen content in 1 kg of wet solid waste

- {kg/kg)
Wt Molsture content in 1 kg of wet solid waste
(kg/kg) _
ﬁﬁ%#%ﬂoﬁ t&ﬁﬂﬁﬂ@%ﬁ%%ﬁiﬁhfﬁﬁfﬁbéo
- oyy . CL ' Eq. 2
Ho = EH ;. 160 (1 (Eq. 2)

i .
where, Ci : Share of solid waste component '1' in dry

s0lid weste (wté, dry basis)

H ,: Highér calorifie value of solld waste compo-
ol nent ‘1! (kcal/kg, dry basis)

@cawomzoﬂﬂhﬁ TwwAPzz4KT¢m&ﬁﬁm®$$®1ﬁ%&mm1
&ﬁfib5o

ci . j (e
h = Ehi 150 L - ) . K (8q. 3)

where, hi : Share of hydrogen in dry solid waste component
|i' ]

(Bq.2) & (Bq.3) % (Eq.1) ~MUALC, RR &M Ao

lﬂﬁm___ 400 h,)C, - 64 (Eq. 4)

o, aﬁlwo%@camm.*ﬂf&jﬂ(kkbaH1&b<)«ﬂkbfﬁ&h
LETHELMBE L OMARLBET A LLOHE TS S,
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Appendix 3.1 /X205 SHOBFTOHRITL 2 F ADBE

1. Genexal

’ Bangkok- ; ; : 3 ' . Table AP 3,1
-Aféas o 7 1,568.7 km? - As of
'popglqcion' L about 5.1 nmitliion persons Jan; 1980
Numbér Of .di.S't‘["iCt = : , 24

. Solid wasté collection volume -
' : : Tab}e AP 3.2

Collection volume 2,008 t/d flscal 1981.

Collection percentage 80.6% . year 1979

+ places along main street and

Collection frequency amusement quater . ' : every day
* other places 12 or 3 times
: : per week

2. Adninistrative organization

(1) Organization 6f,Buréau of Sanitation.
See Fig, AP 3.1 (next page) '

'(2) Ovganization of Sanitation Section of district (Jaﬁ. 1981)
: Fig. AP 3.2

Sanitation
_ section

Subéectiqﬂg

General office administration
Sweeping
- Refuse collection

Khldngs and sewers

Machinery

Ap3 - 1
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(3) List of task allocation by Bureau (Jan. 1981)

Table AP 3.3

i vm

Allocated task

Matters relating to the Ordinance and Acts

Planning of sanitation work

Investigation and data compiling on solid

_Maihténancé of solid waste disposal facil-

Collectidn_and transportation of solid waste
from major markets and hospitals

Investigation, delivery and control of col-

Cleaning of roads (trunk roads and the
roads in business quacrters)

Control, operation, contact and coordina-
tion with compost plant sites

Bureau Division
Burecau of Office of % General affairs
S?géggtion Secretary ° Perspnuel affairs
¢ Financial management
I'H'—.——.—'—
Technical °
Division R
‘"waste management
-]
ities
Garbage _ o
Collection
Division o
lection trucks
<
Compost o
Plant
Division

Retrieval and sale of ferrous metal

Control, operation, contact and coordina-
tion with final disposal sites

Disposal of carcasses

Waste Dspo-
sal Division

Night soil treatment

Bureau of

Sewage and

Drainage
(BSD)

"Burcan of
Finance
(BOF)

Canal and
Maintenance
Division

Revenue
Division

Mechanical
Division

Removal of solid waste from rivers and
Khlongs

Procurement and control of river and Khiong
solid waste collection boats

Planning, construction and maintenance of
wastewater treatment facilities at fimal
disposal site

Manufacture and sales control of compost

Revenue control of fees charged for col-
lection of solid waste

Purchase of collection trucks

Repair and periodical inspection of col-
lection trucks

Purchase and control of reserved collection
trucks

Purchase and repalr of the registered BMA
vehicles

Ap3 -3



_Bureau :

Bivision

. Allocatéed task

Distriect

Sanitation
Sectlon

Collection and transportation of s¢lid waste
from households and the solid waste not
collected by Garbage Collection Division

Control and operation of final disposal site
belonging to Administrative District (Tung
Kru and Minburi final disposal sites)

Codtrol of coliection trucks

Cleaning of public areas (roads, parks,
sidewalks, pedestrian bridges, temples, and
markets

Collection of carcasses on the road

Collection of sold waste of rivers and
Khlongs'

Revenue
Section

Collection of fees charged for collection
of solid waste

Ap3 —4



(4} Number of employees engaged in sanitation work {(Jan. 1981)

i) BMA
Table AP 3.4 (Unit: Persons)
' General
administ- _WOrkers
rative Road Collection Sub-total | Total
employees | sweepers | workers ?A_ ord
BOS 183 9] 1,045 1,136 1,319
Districts ' '
(Sanitary 158 2,762 2,742 5,504 5,662
Section) '
BSD .
(River & Canal _
Control Divi- | - 8% - 817 817 201
sion) . .
Total 425 2,853 4,604 7,457 7,882
Component . ' . - .
ratio (%) 5.4 36,2 58.4 9&.6 100.0

11) District

(5) Locatfon of the offices and facilities

Seée Table AP 3.5 (next page)

See Fig, AP 3.3

3. Budgets relatéd‘to sanitation work for fiscal 1980

Table AP 3.6 (Unit: Baht)
fTotél BMA general budget 3,910,908,404  (A)
Budget related to sanita- : ) g
Lioget 329,425,052 (8) |(B)/(A); 8.42%
Night seil treatment 31,235,200
Solid waste disposal 298,189,852
Bureau of sanitation 138,229,420
District (sanitation section) 146,994,165
BSD (River & canal control Div.) - 1,074,375
BOF (Technical Div. Budget for re- %4312 2
pair of collection trucks) +3,127,09
~ Total o 329,425,052

% Fstimated by the Study team.

Ap3 -5




Table AP 3.5 Sanitation sections of district government offiéeé

. Jan. 1981
. _ {(Unit: “person)
Kind of Covern- . HWorkex | .
_ Distric£f1Cials .Off?iggls Driver Coiiic_ S?iip‘ Su;:iix; iotal
1 | Phra Nakhon 11 38 138 259 27 473
2 | pom Prap 3 26 125 | 152 | 17 323
3’| Pathum Wan 25 25 . 107 140 16 313
4 | Sam Phan Thawong 12 14 63 113 211
S | Bang Rak 3 20 87 90 6 206
6 | Yannawa 10 27 136 186 . 21 380
7 | Dusit 5 38 221 226 22 512
8 { Phayathai w | 32 | 10| 230 28 | 454
9 | Huai Khwang 7 23 97 w2 | 1 " 240
10 | Phra Khanong 1 52 '20.6 150 22 . 431
1t | Bang Khen 5 20 99 | 106 10 | 220
12 | Bang Kapi 10 17 68 90 6 191
13 | Nong Chok 3 1 2 17 - 23
14 | Minburi 3 Y7 23 15 2 50
15 | Lat Krabang 4 4 16 10 _ - 34
16 | Thonburi 5 18 88 | 130 7 248
17 | Xhloug San 8 15 66 | 145 7 241
18 | Bangkok Noi 3 17 99 171 8 298
19 | Bangkok Yat 4 8 s6 | 89 2 159
20 | Bang Khun Tian 3 11 45 57 6 122
21 | Phasi Charoen 7 9 61 | . 136 6 219
22 | Rat Burana 3 18 70 65 4 160
23| Taling chan 7 2 19| 20 5 53
24 | Nong Khaem 2. 3 9 63 4 81
Total 158 445 | 2,051 | 2,762 246 | 5,662 |

Source : Sanitation Section of each district,

Ap3 -8
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i 7 / " ; Fig. AP 3.3 Location of establishment
e 4 BMA
"_‘ DISTRICT ¢ 80S
1. Phra Nakhon 13. Hong Chok A Branch Office
Yy 2. Pom Prap 14. Hinburl A i e .
——_ L . Distri
el L!‘ 3. Pathum Wan i%. Lat Krabang strict Office
4. Sam Phan Thawong  16. Thonburi Truck Repair Shop
5. Bang Rak 17. Khlong $an (Mechanica! Division of BOF)
P . 6. Yannawa 18. Baagkok Noi @ Landhll Site
7. Dusit 15, Bangkok Yal _
8, phayathal 20. Bang K}_xﬁn' Tian © Compost Plant
v T® R 9. Hual Khwang 21. Phasl Charoen :
e 19, Phra Khaneng 22. Rat Burana
11. Bang ¥hen 23, Taling Chan
12, Bang Kapt 24. Nong Khaem
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(1) Fee for solid waste collection

Table AP 3.7

Fee "sys'tem':fdr solid waste collectiéh (Fiscal 198Q)

Soutce of fea

Collect for velume

Collectlon fee

Eouse or bullding

| 29L/d or 3ess )
ﬂOL{d or Iess

6 ‘Baht per mo-xth

Market, factory

for each I0L of excess of
tractio'\ thereof.

E0LM or less 8 "
BOL{d cr less 10 "
100L{d 6o Jess 12 "
¥hen the collection volure
p2r day excedds the cont-
rected colleccion volume, "1 Babt

l n'f¢ or less

and other places

More thasm 1 a*/d; for

40 Baht pe.r wonth

ie! or a fraction 50 -
thegeof. - o

thea daily collectfen

volume exceeds the

coatracted cellection 10 Faht

volume, for each 1m’ or
fraction thereof.

) I‘eflodl:

1 'fonte or less

25 Baht per moath
: co%le:tlon tore than } m’ftime; for -
esch 1 8? or fracticn 25 Baht
thereof. .
Sourcer Article 6 {3) of Publfc Fealth Act.

Levied solid waste coilection fee by districts

See Table AP 3. 8 (next page)

(3) Levied 5011d waste collection fee by years

Table AP 3.9

Fiscal Cotlection Fee Paylng Levied Colleétion
Year Households (No. Households)] - Fee (Baht)
97a | 26,606 + Spehenants 1T 0 6e5.058
. househofds sumber)

i;;;__ __;; ;;2 + ( *o) 9,745,115
1976 - _ 10,262,020
7 15;;" 59,829 ¢ { " ) 11,038,114
1978 | 100,699 + « ) 11,726,162
1979 | 116,126 - 12,507,892 |
}ﬁii;W AAQ;J,Isz o 14,206,631

) Source ! Revenue Div.islon of Bureau of Fimance.

5. Solid waste management cost flow

See

Fig. AP 3.4
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Table AP 3.8 Levied solid waste COllect.ion fee by districts (1980)

(Unit: Baht)

Collection fee

Hem y “ Planned co‘ne.c. iion. Actually levied | Difference beiween
District F}gﬂﬂ}g{é‘ﬂﬁf&éﬁ; fee to(b:)lened colleigc)m fee {A) and (B)
1. Phra Nakhon| 9,521 1,010,000 | 1,046,137 36,137
| 2. Pom Prap 463 810,000 892,516 19,516
| '3, Pathum Wan 3,605 685,000 703,899 18,899
4. Sam Phan 4,911 800,000 900,000 100, 000
Thawong : o : _
5. Bang Rak 4,180 780,000 904,988 124,988
6. Yanmawa 13,647 1,410,102 1,518,048 107,946
7. Dusit . 880 661,339 947,009 285,670
8. Phayathal 11,146 1,215,000 1,306,748 91,748
9. Huai Khwang | 1,545 200,000 236,472 36,472
(10. Phra Khanong 12,657 | 1,450,000 1,737,053 287,053
11. Bang Khen 824 175,000 272,640 | 97,640
12. Bang Kapi 7,999 350,000 364,492 14,492
13.: Nong Chok 2,492 20,000 26,772 6,772
14, Minburl 730 75,000 79, 360 4,360
15. Lat Krabang 312 41,110 25,000 416,110
16, Thonburi 4,951 500, 000 563,264 63,264
17. Khiong San 4,162 380,000 420,006 40,006
18. Bangkok Nol 5,797 600,000 684,630 | 84,630
19. Bangkok Yaf [ 2,987 || 430,000 | 455,814 25,814
20. pang Khup 1,902 150,000 330,000 180,000
21. Phasi 1,919 191,212 330,717 139,505
Charoen T
22. Rat Burama | 900 280,000 430,826 150,826
23, Taling Chan 195 150,000 20,232 A129,768
24. Nong Khaem 27 6,500 10, 008 3,50§—kj
Total 97,752 12,370,263 14,206,631 | 1,773,368

Note: A shows the amounts which are not levied yet.

Sources

Revenue section of each district.
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6.

Salavy

(1) oOvertime allowance

Table AP 3.10

Overtime work exceeding 3 hours

National heliday work

150% of the
2007 of the

|

ordinary wage rate
ordirary wage rate

Meal allowance is paid for overtime workﬁexceeding'3 hours and

for holiday work.

.

(2) The average monthly amount of wage for workers (1980)

Table AP 3,11 (Unit: Baht)
Kind of worker Wage '?1f§§g§ge
_brivers 1,880
Collecting worker 1,500 900
Road sweeper 1,420

7.  Number of persemnel accidents on duty and traffic accidents

Table AP 3.12

—

Traffic accident Petsonggldggidents
District Year 1979 | Year 1980 | Year 1979 | vear 1980
L. Phva Nakhon | 4 4 10 | 1w
2. Pon Prap s | s |1 1 1
T_;athum_ﬁan D 10 o 10 B 30 - _‘30 -
?. Sam Phan Thawong R 1 ~
5. Bang Rak i | 1w - s
6 Yannawa 0 ] st [T s
7. Dusit 8 8 30 T
6. Frayacial ) s 1 s 1w T e
9. Hual Khwang N T
Emnong T _'v“"———tﬁ_‘_:—-_- T - A_-_———%d
3. Bang khen | 60 | e | 1 -
12, Bang Kapt 8 2 [T T
EETE;ET&SE’ '''''' T - -
14, Minbued | - SN SRR S
15. Lat Krabang 3 3 - -
16. Thomburd T T I D
17. Khlong San s U s T T e
18. Bangkek ¥oi | 3 | T3 R T
EC T ST I T N N MY A S
20. Bang ¥hun Tian 1 2 3 2
20, Phasi Charoen | - | T T
Earrra S N N T S N
23. Taling Chan _ - 2 - 2
2. Nong Khaen | 1 R T
Total 143 v g2 146

Source: Sanitation secticn of each district.
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8.

Collection system
(1) Scope of collection

Table AP 3,13

Garbage Collection Div.

Pistrict

Hospital waste from main hospitals;
market waste of 17 districts and tem-
porarily discharged solid waste.

Household waste and business waste except
the above mentioned waste.

{(2) Collection area

See Fig. AP 3.5

(3) Estimated diséharge

Table AP 3.}4

volume of business waste (fiscal 1980)

Kind of business Eﬁg ﬁgsgf Volume of solid waste
-Market 217 135 t/d
Hospital 60 40 t/a
lHotel 69 20 tfd

{4) Slum waste

Table AP 3.15

Nug?er of | Number of slum household | Volume of solid waste

um

280 | 68,

Goo 52 t/d

(5) Solid waste collection volume by district and per worker by

district -

Table AP 3.16

(6) Collection volume per collection truck
Table AP 3,17

(7) Collection volume and percentage by district
rig. AP 3.6

Ap3-—-t2
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' DISTRICT

1. Phra Nakhon 13.

. 2 Pom Prap 14.

e % 3 Pathum Wan 15.
S 4, Sam Phan Thawong 16.

5 B8ang Rak 172,

' « - 6, Yannawa 18.
Y 7. Dusit 13,

.-,; 8, ~ghayathat 20.

“1( .‘ f 9. Huat Khwing 21.
Y 10. Phra Khanong 22,
1i. Bang Khea 3.

12. Bang Kapl 24,

Fig. AP 3.5 Collection areas

{fisical 1979 plan)

Nong Chok
Minburt

Lat Krabang
Thonburi
Xhlong San
Bangkok Noi
Bangkok Yal
Bang Khun Tian
FPhasi Charoen

©

Collection area

Landfill site

Compost plant

Rat Burana
Taling Chan
Nong Khaem
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Table AP 3.17

Collection volune per collection truck

(From Feb. 1979 till Jan. 13980)

(From Feb. 197

9 till Jan, 1980)

istrict Name Coftected Weight | Numberof | Collation Volume
| (t/a) |gmeNonCompatos | (t/vehicles-d)
1 Phra Nakhon 122.9 - 43.5 2.8
2 | Pom Prap 80.4 ~'31.5 2.6
|3 | Pathum Wan 83.7 39.1 2.1
4 | Sam Phan Thawong 66.4 20.8 3.2
5 | Bang Rak | 74.9 32.2 2.3
i) Yannawa 110.3 42.8 2.6
7 | Dusit 150.7 B 52.9 2.8
8 | Phayathai 154.9 42.5 3.6
9 | Hual Khwang 59.3 26.5 B 2.2 N
10 | Phra Khanong 233.9(max.) 59,2 h G.O(max.)H
11 | Bang Khen 101.5 28.7 | 3.5
12 | Bang Kapi 69.4 198 3.5
13 | Nong Chok 3.2{min,) 1 3.2 o
14 Minburi 23.9 8.9 2.7
15 | Lat Krabang 8.2 5.3 1.5
16 | Thonburi 63.1 26 2.4
17 | Khlong San 54.5 e 17.8 3.1
18 | Bangkok Noi 78.4 30,9 2
19 | Bangkok Yai 3.5 | B.o i 3.4
20 |- Bang Khun Tian 31.2 11.6 2.7
21 | Phasi Charcen 32.9 15.8 2.1
22 | Rat Burana 34,5 18.3 1.9
23 | Taling Chan 3.9 2.7 1.4 (min.)
24 | Nong Khaem 5.3 3 1.4(min.)
25 | mos 6.1 | 33 | 2.0
Total 1,750 623.4 -
Avérage (x) - - 2.8
Standard deviation - - 0.6
*Note;. Loading capacity of a 8w non~c0ﬂpaétor was assured to be 1.3

times as wuch as loading capacity of a & n’, and the loading
capacity of a 7.5 m? compactor was assumed to be 1.7 t:rres as
nuch as 4 6 o non-compactor.
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(8) Road cleaning

Table AP 3.18

Duty division Meghéﬁical | Worker | Road sweeper { The territory
o road sweepers .
BOS _ 7 91 - Total of cleaning
covéring
o 198 km
Districts (24) - - 2,762 1,558,869 n’

» Road cleaning area of BOS
Fig. AP 3.7 '

(9) Rivers and khldngs cleaning

Ducy division | No. of boats No., of fotal of ?Ieaning Vd1ume.of
Worker covering - | solid waste
BSD 15 69 42 km 2,700 m?

. Rivers and khiongs cleaning area of BSD
Fig. AP 3.8 '

(10) Major parks in Bangkok
Table AP 3.19
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Fig. AP 38 Collection territory of rivers and Kbhlongs

(July, 1979)







Table AP 3.19 Major parks in Bangkok

Location .
B _ : — Area
" ‘Name of Parks Distriect Address
1. Lumphini 3. Pathum Wan | Rama 4 Rd. . 360 rai
' _ Bangkok (596,000 w’ )
2. Chartuchuk 11, Baﬁg Khen ‘Phahon Yothin Rd. 190 rai
: ' " Bangkok (304,000 mz)‘ )
r_—._ — S — .______,__4_.,,%-‘_,.______'.._.‘.
3. Phra Nakhon 15. Lat Krabang| Latkrabarg Rd. 50 rai.
44J Bangkok { 80,000 m? )
4, Slan Loomp 1. Phra Nakhon Sanam Chai Rd. 23 rai
| "I Bangkok ( 56,800 m)
S. Thonburi 21. Phasi Bang Mot 63 rai )
Charoen Bangkok (100,800 m*)
B _ 9. Huai B - B 92 yai |
6. Makasan Khwang (147,200 m?)
Total _ - . - 778 rai
Hote: 1., Parks are under control of Public Park Division of Burcan -

of Social Welfare.

2. Park cleaning is made berween 5.00 a.m. and 10.30 p.m.

Ap3-20
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g.

Transportation system

.(1) Number of collection trucks

 Table AP 3.20 B Dec, 1981
Name of district and otheyr Non- Container Compactor Totaf
~offices compactor | loader P :

MDP (reserved trucks) 56 - - 56
BOS 4 1 14 19
Phra Nakhon 4 4 27 35
Pom Prap 17 2 4 23
Pathum Wan 19 z 6 27
Bang Rak 14 - 7 21
Yannawa - 14 9 11 34
Sam Phan Thawong 6 - 9 15
Dusit 29 1 7 37
Phayathal 14 4 “15 33
Phrakanong 18 4 22 44
Bang Khen 13 -5 9 27
Huai Khwang 10 1 6 17
Bang Kapi 12 1 4 17
Minburi 5 1 1 7
* Lat Krabang 2 1 1 4

Nong Chok 2 1 - 3
Thonburi 12 1 5 18
Khlong San 6 1 7 14
Bangkok Noi 15 2 4 21
Bangkok Yai 7 1 1 -9
Phasicharoeen 7 2 4 13
“Bang Khun Tian 10 1 2 13
Rat Burana 13 1 2 16
Taling Chan 1 1 1 3
Nong Khaem 1 1 1 3
Total 311 48 170 529

(2) Acquisition of collection trucks by year
See Table AP 3.21 (next page)

(3) Number of repaived collection trucks

. Number of breakdown

Table AP 3.22

Fiscal year Number
1978 3,192
1979 1 4,035
1980 4,621

Source: Mech, Div,, BOF

. Repair rate and repair cost

See Table AP 3,23

. Analysis of repair record
See Table AP 3,24

Ap3-2i




‘Table AP 3.21 Acquisition of collection trucks by year

As of Jan. 1981

?uréhased Number of ;.Pu_rchased.. Trucks
{Year) . _Non-Compactor . . Compactor |  Total
| 6 u®| Sesder |8 w? 10 w? 7.5
1960 | | 1 1
1962 o : 2 1 3
1963 | 2 | 3 25
1965 1 3 4
1966 31 1 | 32
1967 | ' 7 7
1968 1 2 | s
1969 | 1 7 , 8
1970 | 4 - ; 4
9 o 10 7 17
1972 | 1 | 13 1 | 15
1973 | | 2e | 26
1974 ‘ 8z 1 83
1975 1 1
1976 43 45 17 105
197? iO. 7. 51 - 61
1978 | 1 20 6 27
1979 2 1 | g 46 57
1980 1 24 25
1981 ' 47 20 67
Total 58 48 248 54 164 552 ]

Source: Mechanical Division, BOF.

Ap3-22



Table AP 3.23 " (¥i:dal 1980)

Survey results of the repair record of
trucks by type.

Repair cost pér truck__:' ~About 45,000 Baht
Repairing rate of truck About 18%
Operating rate of truck About 827

{4) Transport plan, distance and time
Table AP 3,25

(5) Collection and tLansport cost
« Collection and transport cost (fiscal 1979)

Table AP 3.26 (Unit:'Baht/m3)

BOS 185
24 Districts 39
‘Average 44

. Collection and transport cost per trip

Table AP 3.27 = . (Unit: Baht)
Non-compactor Compactor
6 8 m? 7.5 m®

BOS 11,09 1,459 | 1,771

24 Districts 226 301 365

Ap3-23



.Table AP 3.24 ggrveyjrésuits'of the'repair record of
collection trucks by type

A

B

It?ms Undt Compactoxr | Non-compactor A/B
Number of  |vehicles 41 120 -
sgmples'; '

Repair cost. R )

per truck Baht/year 46,456 44,137 1.05
Timesifor' _ ) o
repair per - |vepalrs/ 6.4 10.8 1.52
truck year
Repair period : . _
per truck. d/?ear 60.4 68.5 0.82

: Repa1r cost Baht/ . 2,853 4,087 0.69
per repair tepaly _
Repair period dfrepair 3.7 6.3 059

per repair

Note: The flgures in the table are obtained from analysis
of the repair record of the Mechanical Divieion of
_BOF.
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Table AP 3.25 Transport schedule, distance and time

(1919)

Schedule * Result of Field Survey *
- I\fuxﬁber of | Nuntber of | Average | No. of trips Transpe [ it | Sample
Tertitorkes | Trips ?.'fu ?‘1;?;; {times/d) l)rias't}asﬁg;t. Tr%?;ﬁeo" Number
(timesfa) | (km) (min)
] —
1 Phra Nakhon 29 - 58 2 2.1 pa! 46 9
| 2 Pombrap | 22 44 2 KX 24 56 6
3 Pathum Wan 1 23 1 4 | 2 19 23 53 9
4 Sam Phan Thawong| 12 24 2 20 2 45 6
S Bang Rak 18 S0 T as 2.0 23 e
6 \’anna;a 26 58 2.2 2.3 22 54 9
7 busit 35 99 28 2.8 s T
8 Phayathai 29 82 28 2.3 20 40 o
9 Hiuai Khwang 18 36 2 2.2 17 37 6 |
| 10 Phra Khonong 46 136 3 | 25 12 31 12
11 Bang Khen 23 s3 | 23 | 21 | 29 5 |
12 Bang Kapi 19 41 22 23 s 25 4
13 Nong Chok 2 « 1 2T s 29 a1 3
t4 Minburi 7 20 29 2.1 6 5 | 3
15 Lat Krabang 4 8 2 20 10 26 3
16 Thonbusi 1 7 34 2 o 1 7 | 3
17 Khlong San T 23 2.1 25 | 19 4t | 6
18 Bangkok Noi 20 48 2.4 2.2 20 44 6
19 Bangkok Yai E 14 2 o0 | s | 22 | 3 |
20 Bang Khun Tisn 13 19 | s | 13 | 2w | s 3
21 PhasiCharoen | 12 | 27 2.3 1.9 9 20 3
22 Rat Burana 16 28 1.8 2.2 10 24 | 3
;2?: Taling Ch“;kwii 3 a 6 {T 3 N 2.0 B 22 52L_ 3
24 NongKmaem | 3 | 2 | 23| 20 | 3 T8 | s
hﬁ“f\veragq — N B e
Sousce: *' by the Study team,
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10. Compést Plaat

(1) Outline of the existing compost plants

Table AP 3,28 o
o On-Nooch Plant  Nong Khaem | Ram Intra Total
: 1 Jﬁ 2 Plant Plant ota
S I _ , ._ _
District Phra Khanong Nong, B?“g Khun
. - . Khaém Tian
Capa|COMPOSt Plant | 320 t/8h [320 ¢/8h | 160 t/8h {320 t/8h {1,120 t/8h
b Hincinerator 100 t/12h{100 £/12K 60 t/12h | 100 t/12h | 360 t/12h
¥ {frommel (BOF) - - - FEOG t/15h 100 t/15h
Starting'daté_of A _ _
operation Jan. 1979]Jan. 1979 Jan. 1978 | Oct. 1976
Total afea _T
(Including L 2 ' .
landfill- 929,600m" 588,800m” | 89,600n | 1,608,000n?
Arca site) 1, - i . ——
g:2205t Plant | o 900m? }62,900m2 | 64,000m% | 89,6002 279, 400m>
Second fer- . :
mentation 14,700m® | 14,700m2 9,760m? | 14,760x2 53, 920n?2
area

{2) Record of breakdown {Nong Khaem compost plant from March 1979 to

August 1980)

Table AP 3,29

Cran
They
Conv

Repair point
Hammer Mill

e
me couple
eyer

Others

Total

Number 4
358 60
95 16
61 10
53 9
30 5
597 100

(3) Incoming solid waste volume to compost plant

Table AP 3.30 (Unit: m?)
"
Fiscal Din Paeng { On-Nooch-1{ On-Nooch-~2 | Nong Khaem | Ram Intra Total
year | ] U SR I
1977 407,666 25,581 | 433,247
1978 | 110,180 Start 159,380 313,601 | 583,161
1979 losed 282,357 287,165 | 163,237 509,933 11,242,692
1980 close 491,476 493,011 | 155,505 480,168 |1,618,179
Total | #1  |. 773,833 | 780,176 | 478,112 | 1,329,283 |4,952,919

tl.'[ncomlng salid waste voluwe 1,593,483 n’ from Qctober 1972 to December

1977,
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Material balance

(4)
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{(5) Production of compost for sale
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(6) Compost retail price

Table AP 3.32

. Source: Co:npcrst Hant Dnr BOS :

Compost Type | = Cofmpast after trom.ne!
Fine Type | = Compost after fine tiginmel
. Compost Typé 2= The product made by adding right sail to teﬁposl Type-l

Compost T) ped

Ap3-29

Typé 4 = Adding chemical festilizer Lo compost Typet

| As of Jén._léiﬂl
Mininum unit Compost | Compost Type-1 | Compost
 of sale Type-1 (Fine Steving) | Type-2:
o Skg Gamm - 8 Baht
Packed |10 kg 11 - 15
in bags |20 kg 20 26 Baht 30
150 kg [ 35 50 55
}z:i‘;aiiis) 1 ton ‘P70 Baht 650 Baht | 740 Baht
Source: Compost Plant Div., BOS
(7) Fertilizer sales by year
Table AP 3.33 (Baht)
Piscal Compost . . :
Yegr :;‘; ;pg . Type—2 : Type—3 Type—a ggﬁ?;if;l Tolal Sales ?alue
1961 116,425.90. - 203,061.98 - - 319,487.88
1962 | 49645277 | 164,747.40 | s14,184.40 | 7030350 - 1,245,688.07
1963 | 1,072,007.96 | 561,847.15 | 138,237.95 | 25,865.50 - 1,797,958.56
1964 | 1,401,825.03 |  420,384.20 42,644.05 | 26,033.25 - 1,890,886.53
1965 | 1,093,332.60 801,867.20 | 21,886.00 | $2,912.00 - 1,973,002.80
1966 .460,898.06 1,278,890.50 - - 41,585.00 | 1,721,373.56
1967 | 305,805.00 {  415,183.55 - - ' 778,291.90 | 1,499,370,25
1968 | 322,975.70 716,514.90 - - '607,362.45 | 1,646,853.05
1969 | 426,873.90 |  634,230.75 - - 1,604,893.00 | 2,665,991.65
1970 | 373,746.30 |  550,582.75 - - 1,439,168.70 | 2,363,491.75
1971 | 50533190 | 523,410.00 - ~ 152,890.00 | 1,181,631.90
1972 | - 707,833.70 758,305.50 —~ - 821,307.50 |. 2,287,446.70
1973 | 1,571,384.85 | 1,066,747.50 - - 1,875,410.50 | 4,513,542.85
1974 | 940,466.75 | 1,512,000.25 - - 5,827,205.50 | 8,279,672.50
1975 | 1,072,32095 | 1,448,004.75 - - 6,514,053.00 | 9,034,378.70
1976 | 122079190 | 950,589.45 - - 966,997.00 | 3,145,505.75
1977 ] 2,265,80%.00 :,831,3’60.80 - - },404,227.00 5,§21,3§6.80
1978 | 1,799,503.74 | 2,499,773.60 - - 183276125 | 6,132,038.59
1979 ©2,102.441.64 2,721,235.50 . ~ 45,330.00 5,059,o_b7.:4
1980 | - 3,059,871.35 '_4,_53_2,395.45 - - 52,200.00 | 7,744,967.80
_Tbtal 21,463,315.65 | 23511,572.20 920,014,381 175,119.25 | 23,963,682.60 | 70,033,704.08




(8) Recovered ferrous metal

Table AP 3.34

metal (1980)

‘Retriéved ferrous metal

Weight of retrieved ferrous

Ferrous metal sales in 1980

0.8 t/100 tons of solid waste
About 72,000 t (Sum of four ﬁlants) .

158,337 Baht

(9) 'Résultslof tests on recovered ferrous metal

Table AP 3.35 Results of tests on recovered ferrous metal

Specimen Origiral Weight Weight of scrap- Percentage
No. of scrap-metal metal after tncine- | weight loss
(kg) ration {kg) ()
34.5 32.2 6.7
24.6 23.3 5.3
3 41.1 38.5 6.3
Average 6.1
11. Final disposal system
(1) Outline of landfill site
Table AP 3.36
Ou-Noach Nong Khaew © | Rea Intra Tung Eru Bang Tanode .Bazglzgraya-
Loéa'lgion (Di_slrict) Phra K}11non3 Noong Khaea B Bang Kh‘:m Tian | Rat Burana Hinburi H_iﬁburi
Total area of site 929,600 m2 | 588,800 a2 | * 89,600 u? £4,000 n? 8,000 2 8,000 m?
Compost plant 320 t/8a x 2 160 tfEh 320 t/8n - - -
Landfill cethed } ) Cpea dunp
}f‘ﬂ' of s_tarl. of l-an.d-'_"”:e‘ —_?1972 1972, 1977 Unknown ] Uoknowa
Dafly incoming volume 850 ¢ 100 ¢ 400 t 22t S0t 30 ¢
Daily Yandi11l volume 415 ¢t 550 ¢ 97t 2t 50 ¢ 30 ¢
Total dispesal volume )
(as of 1950} 12,552,092 m3 | 2,935,794 o3| 1,028,252 o 332,453 od Urknown Caknown
Waiste water . .
treatment facilitles | Equipped Coastructfcen { Construction Kot equipped | Not equipped | Mot equipped
- : ’ scheduled scheduled ’

at final disposal sites by yeér

{(2) Sdlid waste dispoéal volume

See Table AP 3.37 {next page)

(3) Field work equipment at disposal site

Table AP 3,38 (as of Dccembef-lQSC)

on-Nooch | Nong | Ram- | Tung j Bung | Bung Phraya-
: | Khaem | Intra | Kru Tanode | salum:
Bulldezer b 4 3 - - -
Front end loader 5 3 2 - - . -
Drag line 1 - - - - -
Excavator 1 - - - - _
Dump Truck - 5 2 - - -
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Fig. AP 3.10 Forming pattern of urbanized area -

Estimate the generation volume of each small block

/ u
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(a) Wide city area divided into

a large

small blocks

Large block

’ \
ra
Vd - ~
4’""__*r——""“ \\“\E
{ . \\“\
. ’ _.__ : \\\
i ' — B1i —_
K 1 tind alley ] N
} : e e e N
| | Y o e e e T
I i
| —— |
: Blind alley [
e i
L. )
\\ -
TR 4
N :.Li;—

coer—M Egtimate the generation volume by dividing

block into two sections; a section

along the main street and a section along
the blind alley.

(b) Wide city area having large blocks with blind alleys
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2stimate the generation volume
by dividing the city areas into
two; a section along the street
and a section along the blind ' P
alley.:

(c) Areas where ufbanization progressed aldng a trunk

road and formed a strip city area with many blind
alleys.

Estimate the geéneration
volume by dividing the
city areas at intervals
of 50m to 100m along
the road.

(d) Narcow and long city areas formed along a trunk
road. '
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Collection area assignment for each work day

Fig. AP 3.11
B OO0 0
Y Q
© Area A © 0 © °
(O30
- Q '
@ 0o
Area D [
&
Area C
e ]

Noté:'Afea:A:

Collection made

on Mqhdays and Thursdays

Aréa B: Collection made on Tuesdays and Fridays
Avea C: Collection made on Wednesdays and Saturdays
Area B: Collection made every day (from Monday to
Saturday) _ .
© : A large volume generating house subject to
twice a week collection,
o ¢ A large volume generating house subject to

the daily collection.
Fig. AP 3.12 Determination of collection unit area

(Example of Area A)

Collection wvnit area

- 1 T I
(L) 2) 1000 8y :&5?
o | Hoe o ©
of L, o 010
i t 1 I
: O_ go O: ~ Gl_-
(1) to (5): Collection unit area No.
® ¢ A larpe volume generating house (Q':

A detached plot of the collection unit

area (1) (a.large volume generating house),
and ©? : A detached plot (a large volume
gencrating house) of the collection unit
area (2).)

As for the reason whyo! ande? are located
{in the collection unit area (3), refer to
Step 6, ]

Ap3-37



Stepd  WHEAARBOR R | - |
miﬁﬁoﬂﬁxm@&mﬁﬁokQ;EKMw<ﬁﬂufmm%$ﬁm&amaé
(Fig- AP3 - 1288 )., o _

PUAEAIRIR &, www@¢mm5@ca&1a@ bVﬂkL&ﬁhﬁ&&&mL
BRoed - 9@9Wﬁﬁﬁﬂ@caMﬁimﬁﬁgﬂﬁf§5
W%E#&&@ﬂ»@ﬁbﬁ%%&ﬁ%ﬂ WMm®MMMﬂ$(mwi) PR
i, — ®Wﬁ¢€ﬁ%ﬁf5®ﬁﬁf6%% ﬂiﬂﬁ#%ﬁﬂ?ifOG&%ﬁC®&
RAESBRIEHOFH, BBBEBETIC LREKO L 5 R TH o /e,

EER AR AN 4 5 ——— 2.8
)y ::y;w;cr_']: 8 uf —— 2.3 1
' I S2.0 ¢

Mi¢%ﬁ%mf @Kﬁf&%% wamawamﬂmﬂ%zfaﬁ@%m%@mm
. RO, ﬂlﬁiﬁ%ﬁqcméﬁ%ﬁkﬁﬁdmmﬁﬁ<ma1h%
*g¢3&ﬂmc&u=1n@55K1D1kﬂﬁﬂkbﬁTka SUERI 53 3~

ﬁﬂh50~UQﬁmﬁXﬁMHK~ @¢#M&@&T%Dﬁ(bk#of & B
§) X RiaEs, Wéﬁ&fﬁﬁ@.@ﬁ PERITLCHEAIND,
Wi$%M%MKEMTéﬁbKﬁ WHEEMOR VY TR CE b & g Cs
HH, ﬁ&ﬁ@%%%@%ﬁﬁ%¢é(fﬁi@&ﬁ?%x5&(%&&& Bl u A
&£@?£c&%}m?nﬂﬁﬁrvzfmﬁﬁtﬂ&< TRt w7 2HRECL
B L5, DIBEMAR IR BT 5,
Wﬁ?ﬁﬂ\b&h‘idi&iofcwo@ﬂiﬁkj‘%@r}d};d\f&i&éﬂ\ RGP T NES R
RO 2V - (BETEHFAIMOYEBREY KT 220K, “oBlEofh 2
TEDLECNBERARRECRE T LUAE D085, BLLLAWED ., USRI A B
BEHHOKBEA AR THWD L LBELE LRV, LAL, | FONLEK 3 NTHHIA
P LODPHEARBEPET 2Ol BHFHAES A bAY T2 DN IR VL £,

Step 5 A O

X Fy 2O &5 KBS 2V CE P R BN E T 5B R, G
E(F) AL Ch &M TRISHIKH P AL 2 TIdZ b O+ B4 5.

L LTS éﬁb Hﬁoﬂﬁﬁiﬁﬁﬂféokﬁféﬁmﬁ‘Ayuyﬂmmbw
ﬁﬁfuﬂnco}féoko

WL B P é%Miﬁ&C&&ib@¢W®Wi¢®miTﬁhf<oﬁm(ﬂém
UBRRIL ) &KLD& T 25 T AF S 4 0 CHZ A TR0 ( A 2050 ) & AN
u@&ﬂﬁwﬁ&ﬁfammqfé%ﬂ(&@hﬁ)&mﬁnffigﬁbo i
WA O S SI Cl, SRR ARC A D, S1E M LNEIRIZC 2 5,
BPRABELERL T, DURA IR AN E 2 2 B A TTHOMPEARIIR -~ & o
T(émﬁ(&ﬁ%ﬁ)ﬂ.A/Jzﬂmk$ﬁbﬁﬁ%ﬂﬂﬂ;¥m%9Oﬁf&oko

Ap 3—-38



oMM EHBRAMT 5 abi, FFEHFRTTHEDEL, —HIFICHEDHHL
BIESTESORAN, &5 FThid, R, BRNAPRAKERICE Eo TR L A,
%ﬁﬁmbﬁbc&@ﬁ&ﬁ&&iﬁa%@ﬁﬁkwf&ﬁ$ﬁ%@k%ﬂﬁﬂbbc&
ATE, —HOFXSM e HHRIEN A 5,

HHAORBC R 5 CO— &m@ﬁ$mu&®&39faao

ﬂ%@mﬁ$bfﬁfhﬁhééhﬂ hﬁbfé%;ﬁ&%ﬁ(ﬁf&m
Lcpaqﬁkj/n7yweﬂruﬁﬁsmﬁﬂ)@&téﬁﬁ%ﬁ&&&B

b BRMEMNE ARHFTHIME CHTE50~100 milfECRAON R,
SR OMBEENCLBY DL WERROARAKBET 2 LERD b, KD
BEIRENTHD, B, 53 DMELSTEES L. AHNF» SHRHAL
THERBC D EH O TORBE T AMMDR LT R DD A, REAFRIP
e, HRABRMBARRAC L L2 o TR b s S5 (BRADH LR
ﬁ%)#ﬁ)b ﬁﬁ%ﬂ®%%ﬂﬁ#ﬁﬁdﬁb(&(&éo

éﬁﬁﬁi"f%b%fﬁﬁ 1 #Ffﬁb lN SM’EEE f%o-
ERERAL LCRAFIOBBOEA, %mo%ﬁ%oﬁ%&m%%@b
<. @ibk%&b&hbﬂﬂho'

d. iﬁﬁ%‘%ﬁﬁ&ﬁ@i(ﬁ.&@ﬁﬁﬁ?‘m’f?é L&k <. iﬁ."&’&’&ﬁt'f%
w&ma%fﬁsﬁﬂnzu&ﬁmaﬁﬁfﬁﬁit.ﬁ%@féaoé&&
FERolb—FR—HWORALOAK T 5,

- HHRdA ﬂﬁ@#ﬁ¢?%ﬁf&é#6 ﬁ%%ﬁ iﬁﬂ%.ﬁﬁﬁﬁ
‘)E}VI@ I./ t)g}t?'z}o

o RIRAOREL, RAMIC NS R, L‘?HI?&#}HB Of}?fb%:&‘u W
ELT ek RO MlTcE2 B,

Step 6 RO

AT —vayWHEARRT S %gﬁﬁﬁﬂ&@mﬁmohth5N$C&ﬁ&h# 1%
FURIC X 23860, St BiFBIWBIL, ROTEHRVLLTHA S,

— O IB@WJT& Tk é%#bbjbf%ﬁﬁ&ﬁok&tb«wmmﬁ%
DAATHEMIBET B LW 2 L ATA &\, .

LihoT, H—iHoEgR, Jbliﬂfﬂs‘]»ka%'Cb‘-iir!b{i%éﬁtﬁri&s:caybﬂ"éh_
’d#%ﬁféaocokbﬂmoeﬁd AmmMFﬁﬁ hENILTIA, &AW,
NE BN % %mmibf¢okﬁmﬂu4mewaijcﬁ%Kfaam Jithe
Bbo

é%LﬁmmAame#m&ML bfﬁﬁﬂ%(#ﬂ %ﬁuhﬁréa

iéﬁmﬁﬁﬁﬂﬁﬁWKH~m0% LTWiWEIGH, %%RAH&£HOOWM&
Bripiokla iF&hﬁxﬁﬁ‘ﬁﬁb(&m?éc&%ﬁA#é6o

Ap3-39



Step 7 1{5(411"“ L -
Wﬁﬁiﬂﬁwmiwfomﬁﬁ&ﬁmﬁmf%$x5KW%N~}&%Eié
BROKE ZHN (HAE1./2500) BICRHA L BHRAES 2GS 2 1% R8T 2,
MR ER—JET, AAV -V SOLARM & N KRR 5,
tofe. LERMO LV, ﬁﬁﬁbm(hﬁ%Dﬁﬂ%%%ﬁﬁ&R<moc 4
ﬁéﬁ&ﬁ%ﬂmﬁmfuﬁW—}&afra _
- DR, W%m%&%%LkW%ﬁ%H&E%$®£W&@TW&T&@
A '

EIFH"CE!; > TORBHEG

1) DUEA. BB, IRE A — L RBRBA D, CABARBEELEWE S35,
WIRAEEBIANFDC 21k, ZREBICONT, ERCEHFH~OERR 24>
F3d, ERBIZBHLT T 20D 5,

i) #EEF - 20

EChOENKEGOLBRMAION, CHEBMPRNELH LR TN
HOREH, &Mokmmﬂ%MﬁﬁﬁﬁiﬁﬂﬁL#b%@bf~¢w~ ZmE
HLTHESTLEBAN,

W}W%%$Bﬁkﬁn~

P AEARRIRIC DD A~ SR U bR DA, CORb MBI, 1 4ba
(HOWTEBTBOHRN, WHAARKRIC Lo TF » PTIAREAND - /& b, ik
BUHERD oY T he 2 +—MOB—{bE2MABABI, L& 2L, PUEAKEIR
Py OHEEEL T DM AN,

+ @ fib

i) A5 —varlh _

BILRE 2 T B, FRNBEL DB AT — v 2 »DUED S,
ATM/ﬂfﬂlkﬂ.u%%\T B CHRBURBEELAB (X7 - va
VI, BRHRKAERASOTTIARBLRDLILL T b, & 2RV B
HBOPOCH 2 RPLICHRIAL CODR DL, BILE >/ &3 HB % TTOLER
BAOFTHbRBoCL LY JilkTeda,

AT = variREOBBIKE, 27 - varidht TROE~ e 1AM S L,
Ch3COFLIBTOE MM s,

Ap3-10



Appendix 3.3 R%%‘OJ)&?&{% _ _ -

K BREABRTRRES R 8R - TE@ﬁﬁ‘r$m&9&IF$ rpratE vl
fECHBEATREAELBE P, moﬁﬁ&ﬁﬂéﬁbahJ%ﬂ%ﬁﬁﬁ&?#n)o
BT AkEI 23T 5,

IR 1 _ '
f{k}/ﬁﬁg(LLﬁﬁxﬂﬂoﬁh%Ao&) zn_777¢AmE
AEEE ARER, ”y9/}£4v}ﬁ§tkﬁ§& ﬁﬁ%ﬁ(ﬂﬁZQH
BOBA ) v 7Y Fv Y L HORREARER 7 v L
VEBEARLZR, 17 - 2WOXR, FNABOREYL, AVvFsY 7
v AEE, -

i) Fv- %%%

KO A v~ FAMIEE, S KT v %3k LOEE, 2FHA,
D) #IiMzE% R : : .
9IS FMEABE, VIVAL VL YRER, tovavayia-py
R-RIUYYIRE, TURTY I bAnA—F U 4 v VIRIHBRIS D,
FIAANER, KA =NF 5 PRI, F1 X KB,

) # % 4
VWMV —A-HR VAL, 7. AER, 7T 90 2=y P H,
D4R T P, | '

Ap 341



Appendix 3.4 $r¢aﬁﬁﬁgm
ﬁ%?#ﬂ?ﬁﬁ%@?#iﬁ& T T T

Q1) kiﬁ&

i)
i

iit) -

iv)
V)
vi)
vii)
viil)

ix)

B, 1///*4N\W@%‘$ﬂ$\hwrv"ﬁﬂﬁﬁlﬂﬁﬂ@ﬁﬁo
MR, 242, KObR - K LAORNE &R,
54%®§ﬁmm&o%%5,#x@ﬁmﬁﬁom4~¢}yrmﬁbﬁﬁo
RIF V2= 3Fn BEA-SFr, T IO DA,

220y ORI LI MIIRE, 71 ¥ Yy JOREE,

MIRKT. BRI, 72 5 vy 997, FvA—TV -} 59 7BORBER,

-yv~$4y»@mxﬁé;fiyfﬂfwﬁﬁﬁﬂ&o

Y4 P v- 2055 LAtk

eV ADHO R

‘Fﬁﬁﬁ

1Y BB, 2vovrda, ﬁﬁm Pﬂm0$h mLa®A&o

i)

i) 4*Mai5ita>£k{£ (BRELWBE AT ) .

15 dh 'ZLiliQGDEKi%o

w)ﬁnﬁﬁ«% $ﬁ®$k biOA&hﬁ@ﬁ

Ap3-12



Appendix 3.5 @m@ﬁ%ﬁﬁﬁ%

(1) HyEey (98 ) AURE
RHHHZAM GRET ) LRWOEIFT o B L LTART RERHF LML T
SRR DO SREH.

i) A SAEoxrx k&@ﬁmc&ﬁwao

i) A7 24%, lﬁ\/#)%$®ﬁﬁﬁﬁ®ﬂﬁ$%o

i) vy, bRy ivayr, 77?0//wm¥¥*wﬂ1.7v?*3
lOﬂLﬁ@U?“ﬂ“ﬂ/ﬁ®mﬁ$mo

V) ®HK, <7 YIRBORER

V)T&bch&bﬁ%h(ﬁb&).m%h®&h$&$ o (7RS¥ )

wyjﬁn FU—%4T, 79wy ¥, TOMEAH, Fmﬂ@¢@$

vil) 4n",ﬂ~7~s;/w%®ﬁ£5®ﬁﬁ$ao

VD 77 <rr DD, Gtk Xﬂﬁﬁ%\HVTU—ﬁ—S%yK@é&
O R & BB, |

iX) FAYREE (AT 247 LS ) BHE,

X) 7AF7vRED,

CEEEE. DIGE. BRAEEEE. BUEMEZSEMRKT 2 v 2.
Cexr Yy, tvvary, FrRERAFOEYIEER,
cF TR IO EOREN RS (MEERERBACOMbRF 2 ¥ 2 )

@ 1000% v ARG ( THEHBOR) _
FEHOY LIRESVIBEL SR ILA4 2058 EZEL, B LALE ¢ )
F44, LO00F o4 L,500% v BT 9,

1) MEAGERBR B LAARERAB LTI %,

H) =g ve S ovav F2AALKR, BHORTA, 4407 402588,
i) 98~ PEAPECDBHNF L L OBEED,

V) 7v—=%, 270529735 v2H%.

V) LMo s, b hoidk.

@) #s000% e AlaRiB{ LEAHON)
S BT 31 40 5.0 00 DML & i L 2 BRICTT 5 AURKE I T, T & dEITIRIR D HELT & 3
B SIS 5L & ol A Bl kR HEY & T By
“aomamQMTﬁ&@ﬁm R ARSI R B 2O DN TIEEE, B
TR b e h & MEEFHRE T A HMKiER T 2

1Y b, Kbh, EBE S hofitk, (Fxtb ?V_Q‘L‘ ) o (TG LBER SRR )
EYFY Sy vay, FIL A=A S KA Y I E ALY
Worsg, 23 v FwAFer )y, Av--F )y, oL —-% DT

FHE=A, ATT N Ay a=y b MER S Y R

Ap3-43



i) M EBOW LAtk |

¥y ;/:9“-’\:7 PR A}, v =k— }-'P{S!h‘?:‘;‘f':/-:)\ EHPYRGVT LY
}4ﬁyF‘F?ﬁﬂ?ﬂ\7u49V+7kmﬂ7§79‘U#Tﬁkuﬁm
by 94 B v—x0df{is, |

i) RS 9. ~ b, #roR |
779*”¥.1ﬂ—ﬂFﬁ4763ﬁv\Bvﬁ¥v,7§yff439\
7V**Vn~.ﬂ4?‘f"N77¥7blﬂﬂ~?k¢é4yk.ﬂﬁiﬁﬂr
A S RO R E VA R 1 £ T R N g T
ZUY PRI RS F LY kR P~ kot MV oA ),

W) BB VA NRY T Ter bk —a T 54 22 Ak

VY 20 —J, 7 an 2 Kbk - AT,
FaFZpT AR AANTD VI T D)~ g

Vi) sty 7Y -/ R AU

viiy Aﬁkﬁ;ﬁ;ﬁt&( AIVEH) B3 =S Fn, —Re RO — P %t p
I BAN, BTN, ARSI EL YN n- S VRN SRR I VN
i, 243 28,

#%fvﬂ*%%ﬁ&(ﬁyurm)mﬂwfﬁﬁ,y:vbﬁ.%ﬁﬁyy,
I b, 2o FAnad  FAFAT Sy A LAY Y o '

VIl) A K >~ Stk (74 - v i) ARSI LB, Sy, S AN, T3
Yy, FREES,

X) ¥x btk b
~%%&\m3ﬂ(ﬂﬁ-%ﬁ).&mﬁﬁﬁ{hyFWﬁU.sﬂ.3~¢9
7)., Hapbh el Ss . o v,
°17¢7.$VVav‘7u&?y+7r.f7‘vx&yVax%@ﬁ%¢
LA
* LIRS ORBE & B,

cHEG T, B,
X) DIRAT OB &N AR,

GV (PR i <3
AR E >0 hbn 2o,

i)m&m&#ménrméﬁwgwfumﬁﬁﬁxf&15&&&%%@%%#
GBI MR L 2 B,

Y ATTLERVDMA O 8% M8 (i %E . s 8w ) B LB NET LB
WO ot - T R E LA B R AR 217 5

Ap3—-14



i) DT A b — mm%&ﬁﬁataﬁbwbw5@%ﬁofm&ajun;
Kon EEUEEBEGO. |

w)ﬁﬁ&OEm&ETLDH)3£0MK§T%§%&£%L&% -%b&ﬁ
BRI BT B 8D & BRI E > TR 20 o

Eﬂﬁiﬁ%%%?bﬂ%#ﬁ(ﬁ&ﬁﬁ@%A&%é)&MO#uA&%ﬁﬁlo
Eﬁﬁ&O#%ﬁ&ﬂﬁéh$%®féoTEﬁ#n# wﬁk%ﬁ%%&%b%@ﬂ
~%9B%m&moa&.ﬁ&%£mmﬁﬁﬁmmﬁﬁmxb&&a b TR T B
ARG ITORRERLHKOBRABA, RARBBOMNRLASLLEHESTLIV,

CEREETONL S REEGH AN L 0 ¥ o lGEL B,
*&@@EEEﬁ@%&@@so%&T@ok@ _
-ﬁﬁﬂﬁﬁﬁﬁfﬁﬁﬁkﬁﬁﬁM®MﬁEmﬁ¥%K<6«40%Hkﬁb
7 Be

-%%@%ﬂﬁgcbm%uikmzb<ﬁ¢bﬁ%
CBEBBOEDENEEIC R o BB

vy FROT VY, SV TQFﬁE\%Oﬁ@kﬁbh&#okﬁﬁﬁiLﬁ
Ba,

Ap 345



Appendix 3.6 TUAMR b EBOEEEIETS AT

B 5 7 : w
E 772 b Bk | 7o omKE, S6EEG, RGeS LUR
<= = a7 oA~ | HSOHE, BEALER, BESLECKET
eXBUF, RIETM, FEMS 0, RS
SR L, Ao TORILERE T 5,
2 | # B B 6| 7>y 2ROSEREIO, BURH, F50
= a7 o | AbER B, Rk EOSBRHIRICOW TR Bo
BB A B | DEOREREL RS 0 — Al L,
= s 7 or | REMEORMRALLSEIGKBDLBEAD D
ZORDIC, AROME - S - 5l - iR EO
nﬁsjj&'j_;ﬂ'ylf’"}“ inﬂi‘.?&a-

PR 8 BB | M KRNI RABEIAINC b 53,
v = 7 fgi‘%,(f:ﬁ $IU?7/}@M§E¥# ﬁﬁi}é&f’ﬁ,
%Kam1a&160_
5|2 % B k| CREWRABLORDBOT > ARARERE

= a7 | GRS B

Ap3-46



Appendix 3.7

VAR PLIBDEFRIEY= AT N

X 2 2 o®
L4 8 . B & | rMRERRoANLIE - REERICS T, T
= = o 7 & | BE BEREOWMR BFARIC R KOS
YHRESOAFHLETSH Y, LORDOMT,
WAL BT Do |
2 | 7520 BEEHE | AROESRERRORE T b bKR, K
% = a0 7 oA ROBEHEALETH Y, corBoBk R
| HrREsa.
s[4 B - % @ | aResELOREC, BESA, TAZ L BA
= s 7 oa | LTREBIAORIICHT ) A4k (BE) LR 0 B
N8 BRXRFORMICI; 2 EREIHT
bo
tl w8 B | R LIRS R AT AR
= . 7 o~ | Bl EAUN LHONBR ICBHESICOWTE
845,

Ap 341




Appendix 3. 8 ﬁ?ﬂﬁﬁiﬂ?ﬁﬂff? [€ %Bﬁ% )

1}H@ﬁm@ﬁﬁ %&?lﬁk%%t*%&mhfﬁﬁﬁ%%ikﬁ%ﬁ%%éik
%ﬁfééﬁ&o@%&ﬁﬁ$%ﬁ%&?

2) QE%EEFBEJ&OA& HHE&%H% Hé‘éﬁ;&b %EET«# 17 R @f“iﬁbclxc

m@%%ﬁan&ﬂgﬂﬁibwo:¢®ﬂ%@&ﬁﬁ@%f#o-

“.4A#ﬁ$r6$ Kﬁxﬁmzﬁ«mﬁﬁzﬁﬁﬁ%tukLﬁ
“@ﬂ%ﬂﬁ&ﬂﬁﬂﬁao

3) BHis K Mtk ﬁ%ﬁﬁ?ﬁﬁMMﬂ&IOZfoofw—7mﬁﬁ 1if B 3
Fa—730, WEKBNE LA, o CAEMBHELK PRI
noaC&b#iﬁ@ﬁb@%%ﬁﬁ&ab%tnoﬁﬁﬁméf
HDT, @&ﬁﬁhkx%%ﬁ@ﬁ%mﬁtﬁﬁa$m$ipho

) G # P3E I PHERME 0%, K6 0 BOWALT B, RS RERIX 1 0H
CBlE—oBHERIE L, 8 08FRI OBHERE R % TROMRICRA T b,

W oo = = B

B ok o+ ik B re( s) | s( 4) i %)
B3 B om| 16( €) “16( 8) | 16{ 8)
b3F M a—F4vr | 82( 6) | 20(106) 20(10)
# W L 4 ®m| 36(12) | 3e(r2) | 40(12)

R TN RS L 2B )
5) BHEAR
i) e B ‘
¥ F WE&mmehﬁ&DL#k‘fﬁﬁm RABr O, B AR
TAEEE Rﬂﬁﬂ Hmﬁ&
:4&-m£ﬁﬁ& UL R
35 ﬁﬁ@ﬁﬁmkohtiwmmﬁ&ﬂﬁo

i)y this - B3

s AR Y. ¢m&xo%ﬁ%@£%mamﬁo
- AR S S P :
o EREE e B M R TR

YR BEOME LIRS B,

i) I‘ﬁ)fv/:a——r»f 4

B VHEBE E]ﬁ’f{‘fﬁ!"’:f‘r—ﬁl‘?}'wviﬁ? Wy
TR BRRBRE D E LI 3 S A v a4 v |
S v 2 v BIHGEER . RMER, MBEBRO L 5 P A v
—-F gy

Ap3-18 .



i DY e ﬂ%&ﬁb&h%$&bzzwxm~74/f
U BB IS L I T AV AT g S
R BANE Y ST A Y T 4

V) BEEisE - | e
B DEEe - ARARICHEOBM - BB, THOELWRWS
TR BERRICHS CRIREMH, AROELWRVY

Sz Y 9 v | BIHERRE O HHER ()

i %ﬁ@ﬂﬁk%?h(%ﬁ@ﬂﬁ%ﬂﬁ

6) BRLIEHA o SR : .
500 ADBETIHL. 10 AMORHE 2 1 7B 9 % C4BEFE—MOTHE O
KRBy, fot= R = GEICOPHEER TTI R 2 B A,
-ﬁﬁ%oﬁﬁr;Uﬁ%$@m@mﬁﬁaﬁA§&$ﬁﬁ OLBRAKT o
cAd e ) RREROLEA LI LROSSHEORY AN E Lin,
P RET LAERTROW I SR~ REOHIMS AL BT 5,
&&@ﬁmklDﬁﬁﬁlOFﬁﬁ#ﬁ%ﬁ%Kﬁ%ttd&htﬂbh% e,
@Eﬁ&ﬁ%&ﬁﬁoﬁéﬁﬁﬁﬁﬁﬁﬁ&&%u

%%?% ------ SHERORE o ARERGHEIASD (52 04 ) FEFAFWS
COBEME. Ry 7y A bR, EEABAR. B IOBRRY. T
AR, KBTS L a8, | -
B g1 0 AR TS BHE 2 SR,
BRRE B EASOB,
B v 7 -, T, RESF,

ﬁaﬁwﬁoﬁﬁT%wm%oﬂa%kﬁw ﬁﬁl%@ﬁ%ﬂMtA&$%&H
ELATIMOKKME LA DM AN, A, BAKRTA Fa— 2, HiGHEH, kP
ERT D ENEE L, ' ' '

i) #5 # R | . -

WA (W) 0D ORM 24, HBIREA A, KBIERYT 44, 7 8 L8
DHBEARER Do HEGLFEE CHBPR S AL L AT A HEAUE L, ST
HARBOFBE TSI 2 BRMERTBOBE Y 7 RERL, HABTFO 9 b 2
GUEBBRS P LD A D=y 7, O 2 GERRAL CRISIRER 5 4 LLEO RIER
ABRT-X DRETHOHR N,

Ap 3-—-1§



';&MﬂszAﬁ$ *mgg ;;

. R
5.:1_, C%\@ﬁﬂjjjﬁ:j,\ 3;0 ﬁﬂAp‘g__ 1
4 2 ll?.ﬁjj el e (ﬁﬁ%ﬁﬂ-"-’ﬁ ..... 'Ap:;;::_'_' 3
4.3 "ﬁ’sﬁ?ﬂkb EGHEBH il Ap 4 -6
4 4 E :l /1\ 9" ¥ @ﬂﬁ ﬁﬁxﬁﬂ:ﬁ{' 7")!1.-..3 ..... '“Ap 4 — 8 : o
;¢5 ﬂ%ﬁ%ﬁmﬁm{fmm4m ............ _@mﬁq4;
46 g@ ﬂ] B fisis . ..... G Ap 4—16
_,L?f:/wirgm Lﬁmmnﬁ“@imﬁqa“
”¢8f¢ﬁﬁﬂyxfhéﬁﬂ@m§$ KRR
S REEOBRARTV S A Apd-2z
,_aéjﬁﬂﬂﬁﬁﬁ}aﬁmﬁﬁmmmmmmmAwgg.g[
S :’ﬁwwuxmrﬁmﬁmgeﬁmr@-.mﬁp'4-"6'1'1_
 ?.411‘ BHERVBORHAREE seeeni Ap 469 R
e AR R ORBREH ol Ap A=
SRR ¥ "__-czfrmmlgw VUG VORR o Ap =13
CLUANE U BE B B B e i ionnes Ap 4=81
ERICIRE T PEPES) T siticiessiiinessigoninenns Ap 487
a1

) CJ}ﬁﬁﬁaf@]E..;;;;.,,-,.,',..'...s.._. ......... n...urApd‘_ng .






_mwmmx41 ué@&&ﬁ%h&ﬂkﬂ__ 

)’ c&Wﬁ : _
'caﬁ@ﬁ%twbﬁ%&u a@xﬁtﬁﬁéﬁiéna
ﬂﬁLDE#B. T |

B a.‘.' CJ}I’C)\.I
im&ﬁba

:f-c.%m&ﬂnﬁs&h
'”;*ﬁ%ﬁﬁkb%¢wo(qu %&L%?m)

AR, RBEHESO LN,

ﬁ%ﬁﬂﬁﬁﬁ

“L:CAEAR?T< B LT w,
LK THZ, - o
g T@ﬂ@%@f&hd_
cKEAHBE
cEw

S . ﬁﬁﬁb%rm
ChBO&%KﬂhT%&OFﬁﬁE&hLHMﬂ%&1$?6EROI9K&6

Ukﬁ%ﬁ#ﬁ

-_J/?)—bﬁ#%% = : :
Wﬁ#%ﬁﬁ DR a#a$iku#sﬁ&@ofca&ﬂﬁ&%kﬂb%-

i&MT#bb mﬁﬁﬁwﬁ<&$eﬁmﬁﬁnéaéhéo#ﬁaﬁ@ﬁ_
@Dﬁﬁ%ﬁbhobk#of C@ﬁ®ﬁﬁﬁﬁmbﬂkho o

b, %#t(ZONSOL) o o
ﬁm#%*mcmn% EN 1 &hﬁ(h%@ﬁﬁt§< B R
H%«éf&% : o o

.'.(:.EF.)A‘HJ(*')200L)._ '.

#mk

&kﬁ&h%Aﬂﬁh A*(T}{‘$B#ﬂwfé c&#§<
iu&%@rmoﬁﬁtﬁﬁ ﬁﬂﬁﬁttfoﬁmﬁﬁﬁéﬁéfﬁé

d. Aﬁﬁikﬂ/}Ai/?h(20~lOOL)
¢ﬁﬁ(%%0§)£i;xf;ﬁm%¥< §¢Tﬁﬁbk<h HBEO

KJ@TC&%&ML%HWW.&k#OEa&Lib ik@%%%h%fh

'V/ﬁmb Su o D B Sr VB TR, %ﬁ BiR,
ﬁfH¢Aﬁ©Cbm%4f6%mKﬂﬁ6héoﬂiﬁﬁﬁbbhkt&&m

WEBRNBLAZDLTMNS D, WHIKBEM EH N fEHCECF, ﬁﬁL¢
fhﬁ@(%&ﬁb@ﬁh)@ﬂﬁmﬂmm&h |

Aps-1.



f, MBLF325,28

BOBURMBRTED, Vv y <A RBTHALD, WEMENIET B, B
H:RCd b, #éﬂ%%@ E R X2 R ﬁh%oe?%%ﬂ$ﬁfé%oﬁ@
#Eﬁ%:ﬁ*s‘% _

g, bRI2 7 F C1mr AR
wsﬁikuFﬂpyomﬁiﬁmahLammmmﬁKﬁLkaﬁr hb
hﬁﬂ%ﬁ¥©ﬁkké%oﬁﬁﬂﬁ%ﬁ&ﬁ&?%%%#éb »HREE3
P OTC?MDI:B%B?\ %?iﬁa)ﬂw‘%ﬁ-étf}Lfﬂ??ﬂﬁﬁﬁﬁﬁfé% .|
i, 2% @ Open Space Totiﬁﬁ?gﬁhofC%Aifﬁﬂléfl6

he K¥E=> v 77 (Ea?) ‘ : 3

 KEBBMPACHBINLSRMNE AN FRP MOKBART, v v 77 C LR
PACHG, 22, ILRHOMETBABT L EMTRAL V2 -t -Fn
RREBTHL, KEBWALLOZHANEODHMELTRNoARBTH DA,
WHEELYHOELMNE T DLEN DL, |

bR RUBEHTNB (S ALY 74, v 50— ¥ 4%) BRAME
@%%%@tb%&,&b#tb;ﬁxrviﬂr,g»quym%%&
HAADEC, FRE ¥ I ALHo—3 Y — AL IR BIEGH IR
MR BRI 2HN B2, FIANKADA Ik FIMRBE L b AT &
HOFWEA (v Ry I BIRBLEBEADZLNTEL, v -2 U VT AD
—f%&, Fig., AP 4 1 {474, ' '

Fig. AP 4.1 Rotary drunm

{2) ﬂ%ﬂ%&& IR 4

HiFH K 0N ﬂ&®C$r%ﬁM(kkAﬂ PR LR KA TRE
”ﬁTﬂMbT%6h RN & 2 E U B U0 & A BIRURE W 5, I I s
EHEDHLTHA &M%ﬁGWJ%& MU E W O, s3SI R IE TS B A £ B A
¥, %hfch‘d}.}ﬁxr}ﬁ}b

 Api-2.



Appendix 4.2 I K KURERM

(1) RSk ( COl!ec'_t.it.m service ) : o _ :

PN (fe & 20— RORBL, RaNE, IEER &) B LD T D ORUEHYICH, F5
ﬂ}tAfMVB/ﬂﬁ&#éa PRI E Wiﬁ%ﬁﬂﬁﬁ&FﬁTﬁhf
,ca%ﬂi?bbﬁféaox7 v oa IR L, Wmﬂwﬁbbnk%m(Afm
/3/)KHmE#C&TWﬁ%&ﬁEmL Mﬁ*#t&ﬁ%&QKLkﬂ HEWH
RN %&ﬁ)ﬁ%b&t$a HMEOBNEHBLT B, AT =¥ e UK
KRG b, ﬂmf®téﬁﬂﬁﬁﬂﬁmﬂﬁﬁﬁ AT~ a2 vOTrERELEH
LCfiEEBIR DL,

(2) DR AL | o o

HHIH S, HEMEO EHEB &+ HCHARTE DI, RIRD AL 2% W AHK
HRMEECTT e LA L, by SHSOMEKUL v FWEDE, Rl LOBTEON
#b‘W%U&&&LTH\EIM#ﬁﬁm&fgéoﬁﬁﬁﬁoghﬁﬁﬁﬁ.ﬁ&
BONIEOAENBLE L % by |

(3} wiﬂizgéi

i) H’H{Illﬁ

P%Mi@%n‘c&ﬂj¢m@ﬂHMﬁif%bvﬂanﬁm%A#&b z
@%éﬁ.ca@ﬂ*Ioﬁ&cﬁ&ﬁﬂ#% Chb, DK, HiliEORR
HR/EDIRR L CEL DK, ABTS .04 Beth L, 3/, $NOMENA
BB B(FRLES ) ZCH 4 HIH4 Bl 2 o83,

iy #f gkl _

ERIEIBH ELC, BT - MBS LR DA, L HRARE T B, Ik
B fir C P EBOMNL LD LU AR NI D LMD D, HIAALEROM A%
DAL TR D24, CHORIALETANK R L Ak, KIALGEE2Z
CHRF LI, BHMEER L TR T A BIC, BHEBADBREELIS,
mbA#£EOHMﬁMA¢ﬁ DAL HMICLD, Vo —5— ¥4 Fo-—
fﬁ‘/ﬂ/ruhﬂ—mqmén& EDEADIEREAI T T2 38218
EAETH Y, MR OALRES LT WD, 42BN, ¥ 7 5R & N
BRI X DB E S b B, WA, BRI X PRI Y T u ¥~ JE
MEROMBW X b, MR, BERR, B, 7rak, Eetsds, &
o, MA DRt E O RIERA R L ET S v ARd b b, £ D24 7 DI
Hdikik 2, 3 ADPDULESAA D O EIBTHh, MIEHO % Fig AP 4. 2
(@R BN

Apt-—-3



Fig. AP 4.2 Collection truck types .
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Fig. AP 4.3 Collection and transport vehiéles for
container collection systems
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Fig. AP ll.fl. View of a transfer station

Fig. AP 4.5 Collection a'nd:transpoi‘t uéing transfer method
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H=Q/q=Qfec r — _ — ( Eq.6)
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Table AP 4.1 Results of time-motion study

. ) No. of
A
Mean | Min, .Max. $.D. samples
Total working time 539 206 260 157 145
(min) -
Unloading time 8.4 | 1.0 |100.0 | 10.4 | 308
(nin) N
Off-route time 52.3 2.0 |277.0 | 48,0 139
{nin) '

) -~ ——

Ti.me_from a garage
to a collection area | 20,5 1,0 |119.0 | 19.3 137

— (min) 13 N

Joading |6 N-C 3.46 0.82| 25, 80| 4.64] 27
efficiency|8n?® N-C 2.90| 0.50| 18.80| 2.11| 99
(s/kg)

Compactor- 2.01] 0.33| 5,20| 0.97] 180

Note: Off-route tlme doesn't include the tipe from

garage to the collection area,
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Table AP 4.4 Heavy metal contents in soil to which-:
compost and sewerage sludge were applied

Zn- o .y Element in soil exudated by 0.5M HCL (ppw)

Treatment applied : . o

(ppm) pH Zn Cu Fe Mn Cr Pb Ni Cd
No treatment 0 4.9 4 3 154 100 0.2 10 1.1 0.5
250, 40 4.9 28 3 153 111 0.3 7 1.3 0.4
80 4.9 51 2 161 103 0.4 7 1.9 0.5
160 4.9 106 3 141 90 0.2 11 1.3 0.8
Compost 50 5.7 32 9 247 47 0.9 23 1.3 0.6
80 5.7 47 15 285 191 1.5 41 2.1 1.0
160 6.3 80 18 360 203 3.0 49 2.1 1.7

Sewerage Sludge 40 5.3 29 10 258 222 1.2 28 1.8 2.5
80 5.3 53 19 363 213 2.0 S7 1.4 2.8
166 5.6 93 27 513 229 5.3 79 2.1 2.9

Compost analyzed 1610 340 13310 400 5000 450 300 15
Sewerage Sludge } value { 1810 910 3520 250 520 1570 290 SO

Source : ‘'Compound fertilizer' No. 29, 79-89 (1978)
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Table AP 4.5 Guidline for application of sewera
farmland in England
and Matlonal Water Council (1977))

ge éludge to

(Dept. of the Environment

4% When coexisting, Zn-equivalence is used.

Hmy seil. For soil retaining pH 7.0 or higher, the

volume can be increased to double.

Grassland, -

Normal Value
. ] y Limit of Applicable
Element Soil L?QUid%ZEd Application Period
ng/kg* bigestion in Sludge kg/ha Year
_ Sludge mg/kg* : ge Xg
Zn 10-300 1500-3000 560%% {30 and longer
Cu 2-100 600-800 280%% ~do-
Ni 5-500 50-80 70%% -do-
or 5~500 1100-400 1000 ~do-
ca’ 0.1-1.0 1-50 _ 5 ~do-
Pb 2-200 200-700 1000 ~do-
Hg  |0.01-0.3 3-5 2 ~do-
No 2 S 5 ~do-
As 0.1-40 7.5 10 -do-
Se 0.2-90.5 5 5 -do-
B 2-100 50 Grassland .
The first year 7 Every year
The second year
onwards 4.5 Every year
Agricultural land _
The first year 5 Every year
' The second year
| Soluble onvards 3.5 Every year
N From 20,000 Grassland 525 *#x Every year
to 50,000 Agricultural tand:
Separately advised
"k Every year
Kote: * On dry basis.

k%% Tf no danger of nltrogen contaminatfon of surface water

and ground water is confirmed, the apptication volume
could be increased 1.5 times as much as the specified

figures.
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