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FIELD PERMEABILITY TEST

(Falling head type)

Project SOLID WASTE MANAGEMENT Location LAM INTRA _____Job.No. 2870

Date 3/10/90 . "Boring No. . BH-1L Depth  20.00 m. from ¢
Ground water level; before test 5.85 m. after test 4,16 from GL' M
Casing used 19.50 m. 'Size g7.5 cm.
Height of casing above ground surface - 40,40 : ' m
Depth to bottom of hole  20.00 . m. Diameter 7.5 cm.
Material ' . SAND
Time: ' '
. Length of Decrease from
_ - casing surface Remarks
- _ ‘Elapsed : (cm.}
From To time .
10.54 l.-\M.. ' . l5 sec, . 2.5 1 olao m,
‘ 30 sec _ ' 3.3 “l-CASING § 3
1¢.35 60 s_ec..- 4.2
10.56 2 min. 7.7 19.5 b,
T b OLIL 220
10,58 4 min 10.5
11,02 8 min 12,0 ' :
11.09 15 min 19.0 h=7.10x10 ">
11.24 . 30 min . '_ 29 : cm/sec,
11.54 60 min a5
12,54 | 120 min 65.5
13.24 pM] 150 min 77
14,14 PMJ 200 min 96
14.54 PMy4 240 min _ 1,10 m,
15.54 PM{ 300 min 1,29 .
16.54 pM] 360 min 1.50 m.
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FIELD PERMEABILITY'TEST

(Falling head'tYpe)'

Project SOLID WASTE MANAGEMENT Location:  LAM INTRA Job No. 2g70°
Date 3/10/90 - Boring No. . BH-1L . Depth 20,0 m.from GL
Ground water level; before tests5.85 m. after test 4.16m.from GL
Casing used 19,50 m,  Size ¢ 7.5 ' cm.
Height of casing above ground surface . 0 _40 -
Depth to bottom of hole 20.0 . m. Diameter 7.5 cm.
Material' SAND
Time ) - .
. : Length of Decrease :
. - ’ : : Remarks
: ‘ Elapsed . : : ‘

From To time

17.54 | 420 min 1,69 m.

18,54 480 min ' 1.85 m.

19.54 540 min | 2,00 .

20,54 600 min’ ' 2,24 m.

21.54 660 min 2,39 .

- 22.54 720 min ' 2.70 m,

23.54 780 min

24,54 840 min _

11,54 AM, 25 hrs. 4.56 m.
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FIELD PERMEABILITY TEST

(Falling head type)

‘Project SOLID WASTE MANAGEMENT Location LAM INTRA ROAD Joh No. 2870
Date’ 16/10/9_0 : - Boring No. BH=-3L Deoth 20,00 m.from GL

Ground water level; before test 11.33 @, after test 1.18 from GL -

‘Casing used - 13.500 . m. Size # 7.5 pa—
Height of casing above ground surface 0,32 m
Depth to bottom of hole 20,00 m. Diameter 7.5 cm.
Material  SAND
S Time : : o
Length of Decrease from
‘ casing surface - Remarks
. -} Elapsed _ - (cm.)g
: From - Ta time _ .
9.00MM | 15 sec. 1 _ _—Iol52 n
- - - p A
30 sec. 2 6L
— - _ ) “—CASING
9.01 60 sec. 3 : ?
- R SOFT 1O .
9.03 3 min 5.5 MED, LAY,
9.07 7 min ' 14
9.15 15 min : 24
9,30 30 min | 36 JL_ 350 m.
1
T i]
10,00 60 min 45 : o f STLIFF|CLAY
. - ooy poee S B0 m,
. . 11
i 11
11.00 120 min 54 : _JL_20po m,
13.00 240 min 63 | SAND
15.30 390 min 72 K = 1.89x1p "
13.5¢ 390 min ¥ ‘cmfsec,
22.50 S| 83T min- | : 90
'9.00 AM (1440 min REI S 1.10 M.
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PROJECT THE-STUDY ON BANGKOK -SOLID WASTE MANAGEMENT

BORING NO. BH-1L SAMPLE NO, ST-1

DEPTH 0.50-1.50 m,

| (d,fd,) max ' svsoy 9% fevg [ su
_ t?m’

O | a [50.5(2.28

—

s o BN
iy s i R a 49.1 I._?o
e,

Vol 200 j42,5 [ 2,31

DEVIATOR STRESS, t/m?

2 4 - 6 _ 8 Iy 12 id

STRAIN, 3

C = 2,B t/m?

n
e
>

£/

q,

4 3 32 16 20 . 24 28

P, b/fm?
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PROJECT THE STUDY ON BANGKOR SOLID WASTE MANAGEMENT
' BORING NO, Bi-1L ' . SAMPLE NO. ST-4
DEPTH 4.00-5,00 m.
i
o, ~d,} ax bywol] e W | Su
% ! 3 : t/m tjm?
o | 5 lez.1 |1.7e
5
a {1 |97 [
T -Ji»-49 O |2 [87.9 |z.02
[N |_;.
e v 20 85.2 |2.12
N
¥}
o}
X
o .
N B
Do '
|35
>
3
T
A
2
L
o 2 . 6 8 10 12 14
' STRAIN, 3
12 s o :
C = 1.5 t/m?
g = 0°
- 3
Z
it
4
e ey
a =1.35t/r{? I J/// /7/ ///f
0 4 8 12 16 20 24 28
- P, . t/m?




DEVIATOR STRESS, t/m

12

L/me

PROJECT THE STUDY ON BANGKOK SOLID WASTE MANAGEMENT
.~ BORING NO. BH-2L SAMPLE MO, $T-3
DEPTH  4.00-5,00 m. '
(6. -&.) max '."ilo‘ " '
A svant G4 |5,
o |5 [82.8 [2.53
A 7 [86.9 2.5
0 |12 {89.4 |2.45
v |20 |[73.8 |2.55
e A
Y
2 6 8 i 12 14
STRAIN, 3%
= 2.91 t/m?
Oa
o= Qe
2
1 12 16 20 2 28
P, t/m2
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. PROJECT THE STUDY ON BANGKOK SOLID WASTE MANAGEMENT
' ' BORING NO. Bi-2L SAMPLE NO, S§T-7
DEPTH 8.50-9.50 m, ' '
(o ~F ) mdx ' $ o )
) _% 1773 é . weoy o | o5 %?m’
bl - = - :
: Ffég— : O |10 }65.3]2.03
N ;/ g
' _ ' A |14 |66.4 | 2,74
5. .4
W
S I D | 20 |66.5]3.03
. ' : -V _ v -
R 4/ - 30 | 59.3(2.77
- 4
F) . : )
0 _
]
g _
[
» .3
5 7// /%
P2 °c .
—H
a. o :
1 z;//
e 2 4 . 6 8 10 12 14
STRAIN, 3%
15
C = 2.q4 t/m?
g =0
Lo
E
§s)
&
5
o oc= (° .
a =2.64t/pe ' '///
T S IO / _
e 5 10 15 20 25 30 35
N P, t/m?
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DEVIATOR STRESS, t/m?

1

t/ s

q!

2

PROJECT THE STUDY ON BANGKOK SOLID WASTE MANAGEMENT

BORING NO. BH-3L SAMPLE NO. ST-1

DEPTH 0.50-1.50 m.

l_(o"}..-c!'S) max . . ' smm_..dc W3 Su'_

M 2 Isig f1.08

v {20 {53.241.70

2 4 6 8 10 12 14
| ' STRAIN, 3 '
C = 183 t/m?
@ = ¢
o= ° P
/m? / // . / _
1 3 12 16 20 24 28
P, t/m2
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£/ ma

' DEVIATOR SIRESS,

T
i

Ja=1.79k/md

PROJECT THE STUDY ON BANGKOK SOLID WASTE MANAGEMENT

BORING NO., BH-3L

DEPTH  4.00-5,00 m.

SAMPLE NO. ST-4

5(.(:& ) max syaBoL| 9 [ W.2 | Su
1B : v/ m? ) et
O 4 86.6 [ 0,96
5 ] T
a | 8 |75.7]2.0%
o |15, [es.0] 2.75
a- _
v J20 {58.4} 1.40
3
2
1
¢ 2 4 6 3 e 12 14
STRAIN, 3
12
C = 1.[19 tm/2
g oo
3
4
e e
: P
2 P I
o 1 8 12 16 20 24 28
P, t/m?
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CONSCLIDATICN TEST RESULTS
3 THE STUDY ON BANGKOK SOLIO o _ :
Projsct - WASTE MANAGEMENT Loootion  LAM INTRA Job Mo 2870
Boring No.  BH-LL - |Sémple Mo ST-1 {D.epih 0.50-1.50° m.|Dak - 17/10790
T
T
il
1.4 il
1.2 gl - EE !I‘
.| il i
ol ikt
Coak g i :
1,0 gt HIHHE ,:lf;[*- ‘! i
S et (il
e st h:
i i R 1R
0.8 IF LHH e it
Rl AR
I!. | |
0.6 bty l ,
. B mmA i 5
H T l ll ik I I
3 1 i Lk
! AR Y 3 UG i H
g e JH’ |
0 e [1 li:‘ 1 1
g 2 cE N !
o T, T
~ St BH g L
F~ ! ik 1 e i(]\
's 1 Al || . HIPY
% ' T ' N TS
24 LS HER FH ih
Hin ikl
0 i { " i
%@%"rﬁ i l
b R I i H
. 0 2 : 0
Varticol Prassure | ksc :
Prassoe | 5o Cost. of Void - ' ' initial Final
Consol. | Comsalidation - Ratio,e| Height of Sample, H e | 5o,
ime min | ¥, 1074 end ' \
Ksc | Time min ' - | ‘Woter Centent , W - % | 493
Initiol —_— _ — 1. 3L Dagrae of Saturution, § % 99.p
0.125 - - L 1.30 | Solid Height of Scmple,Hs s - em.
0.25 0.8 u.ig_z.fl_.__;m,..l-zg Diameter of Somple 0 6035 L
; 3 ] p ) | S
030 1 o.s5 57.6 1 1.26 | ‘Wel unt Vet YT e R
| 0. | 338.2 1,20 | ODry Unit Weight £} g - gl
2 0.9 { 31.9 1.09 quud Limit LL ) . : 7!.,.0(.} ; Yo .
4. 1.8 14.1 . 0.94 ) Plastie Limit . PL - 22,60 %
; e : o Inder or i
B Recompression kn t.ax C 007
Specific  Gravity 6 . 2.63
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o COSMECLIEATION . TEST RESULTS
. THE _SUTDY ON BANGKOK SOLID . -
Proisct  WASTE MANAGEMENT SOM Geatin  LAM INTRA Job No. 2870
e - et e e e 1 -
Boring Mo, BH-1L ST-4 Sson 4.00-5.00 g fpote 22/10/90
|

=

1 |
pafe
CL ]
AR
b
1.9 opbib I
LI
o 4 l
7o FTL Ty
L7 Ey L ;
S [ EI
SR ] D et
e B o J0 WO 5 . :
l 5‘6‘ SN ! 11ii
= ppbghih H
1.3
I
15
3’; |
01Q
o
= 1
Q ):
LT 5 4
-
—
p il

(=]

avisel Pressure, lse

3-229

Presswe | 50 ok of initial " Fino!

. -Conaol Censolidaticn ?Ratio +€  Haghl 5f Sampla, H cm. 7.0

. Kac Time min lC‘r‘th' “‘,Z‘& i B Wolar ' Cankt W % 79.7

. Initiol — _' - ) 2'.24_%;0«;}@ of Soturgtion, §' % | 93.0

0,125 . 2.23  Soid Hsigat of Samph, s 0.62 em.
0.25 1.2 ;6 ,7 o 2.20 - Siameisr 3f Zample. D 6.35 cm.
0.50 5.0 6.3 N .lsh (et lmt Weignt i 1,45 9 /e
! .2..:2_;__~ 0 12.3 2,10 By Seit Tt fa 0.31 9/ce
2 3.9 1.5 200 Lt et L 95.50 %
4 12,0 | 2.2 173 0 Paarie st PL 31.60 Yo
'8 12.0 1.8. _l__,.‘iﬁ i C:rr'n_cr%"ssjcn: Index, Cc 0.96
6 P Aerirerzcion T _"de;‘.- Cr 0.09

l Seecifis  Grovity ' G .2 .61




Project  THE_ STUDY ON ‘BANGKOK SOL LD}

WASTE MANAGEMENT

* CONSCLIDATION TEST RESULTS

Locofion  LAM INTRA

Job No. 2870

BH-2L

sumple

5T-3  lpepm  4.00-5,00

m. |Octs - 18/10/90

2.8
2.6
e
2.4 ¢
-
pal
K ii !
2.2 o It
O | .
=3 s{q+ i .!'
2.0 l Bl i
i Al HHTHE
! 3 i H
1.8 i |
y I'j' p .pi [t "‘. L
) - il
E : v
o R I
- IS
- T
o ' l T
W (1D
" i 1.'. 4]
0 sy 11HTH
Presss | 09 Coef. ot void . initigt :_ﬁ'mi
Consol Consolidation . |Ratio,d Height - of Samphe , H om. 2.0
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of
the Compaction and Binding System

-and
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Chapter 12 Compaction and Wrapping System
12:1 Backgrouhd

This idea was initially introduced by an Australian consultant. Compa’c_:ti'on and wrappi_ng'
system has conceptually two advantages such as: volume reduction and creaﬁoh of fill
~ materials. Since the waste of Bangkok has 50% moisture and many variable materials like
paper, plastic, metals and bdt:tles_ are sorted out, the waste could be compressed and compacted
to about 1/4 of original volume. 1t means that a disposal site could be used 4 times more than
-usual waste and cost of haulage could be reduced, |

On ' the other hand, since the demand for fill. matei.'ial is great dﬁ_§: to continuing lénd settlémént_ .
in Bangkok, the BMA expects that waste compacted and wrapped with the system will be
utilized as the fill materials. In response to the BMA's request, the JICA'Study Team
immediately studied this matter. | '

12.2 Plan of Compaction and Wrapping S&ste'm' '
12.2.1 Basic Concept of the Compaction and Wrapping System

1) Comp_aét_ion and Wr_apping System -

The waste is compressed in a compaction machine with 75% reduction of volume. At this
process, 10% of waste walter is removed. After compressing, the waste is bound to ké_ep the
waste in the pressed volume. Then, the waste is wrapped. Th_e probess of compaction and
wrapping system is illustrated in Fig, 12.2-1,
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2)  Compaction from Hydraulic Point of View
(O Compaction- '

Standard hydraulic pressure system uses either 140 km/em?2 or 250kg/cm? as shown
in Fig, 12.2-2,

high prassure
hydraurlc pump

' } ” B ' high pressurs hose
T N
. A \

DA et o

: k'g 350 cylinder

press plote
700 x 700

Figure 12.2-2 Compaction Unit

Using 250 kg/cm? high pressure hydraulic pump and sealing equipment and ¢350
drum cylinder, 240t force can be get. '

(35(,m)

5 7 x 250kg/em? = 2400

A prcsshre force of 50kg/cm?2, at maximum, can be generated by using # pressplate
(700 x 700).
240: _ 2
A900em? 50kg/un
{2) Wrapping

Pressed waste is going to expand its volume once the prcssure is released Tt is,
therefore, necessary to bind it or use some other way to keep the waste in a pressed
position. The binding or fixing is additional cost.

An aerobic decomposition (bio-chemical reaction) still continues even the waste is’
compacted and wrapped. '
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Since the wrapped waste is heaby and large in size, it is not easy to handle,needing

forklifts, crane ox special power tools.

12.2.2 - Technical Problems
1) 'ReIation'sh'ip bc_'t'wee.n Pressure Foree and ‘Vol_un_}c Reducti_on Ratio

The relationship between pressing force and reduction ratio of mixed municipal solid waste is
shown in Fig. 12.2-3. '

0.5 n’n'? giass rich waste

Volume reduction ratio .
=
iy

0.3 t/m mixad waste

Y .
Q.11/m plastic rich waeste

¥
3 o 30 . 100 (kg/ent)

Prassure force

Fig, 12.2-3 Rclationship between Pressure Force and Volume ReductiOn Ratio

Afier loadcd on compactor car, weight/volume ratio of typical waste in Bangkok is 0.3 t/m3 on

avera ge.

10-30 kg/cm? hydraulic pressure will be required for compacting the mixed waste up to 1.2
t/m3, which corresponds to 25%.of the original volume (0.3 m3). 1.2 ¢m3 is almost a limit of
practical compaction, as shown in the Fig. 12.2-3, the use of any additional force (over 30
kg/m2) would not contribute the forther volume reduction.

2) Prcésu're Force

To get higher pressure force, several methods are considered, but high compaction machines

are not practical as they prevent the compaction system being economically feasible.

As small press plate generates higher pressure, however, it has small capacity becanse machine

cycle is constant and pressing frequency cannot be increased.



A big plate with many cylinder units ccmpx_'esses' a largér volume of waste, however, it is very
costly and is difficult to mechanically control. Moreover, large hydraulic pumps need a major
oil cooling system, which are costly and are technically more complicated.

3) Wrapper

The wrapper needs many small holes for the waste water to flow out. Howcvcr the small
holes will choke with the pressed waale This could make the machine inefficient, and clearing
of the small holes is dxfflcult

1) Wr'apping

The wrapped waste needs to be placed i in an orderly manner so that it wx!l occupy less space as
shown in Fig. 12.2-4. '

Fig. 12.2-4 Disposing Wrapped Waste

The size of one block may differ from another because the compres‘;ibility of waste diffei‘s
from one block (of waste) to another. This might make it difficult to place the waste blocks in
orderly manner at landfill site. '



12.3 Specifications of Commctmn and mepmg System

Specifications ot the compacnon ‘and wrapping system is shown'in Table 12.3-1.

B Tablc 12.'3—1 "Sp'ecificat'ioins of Com'paction' and Wrapping System

_ Items - o Specification
' Capaéity 500 vd 20 hours/day
' 1,700m3/d (w/v = 0.3)

Input Vessel Vol. 1650x 1200x 700=  1.39m3

Output Packing : 700 x 700 x 700 = 0.34 m3 (400 kg)
Volume Reduction Ratio 1/4

Working Cycle 3 nﬁnulcslcycle

Packing Block per Hours 20 block/h x 31 lines

12.4 Cost Estimation

It is estimated that the. cohsﬁ-uétion'(':ost of the compucting and wrapping system alone would
cost roughly 220 mllhon Baht. In addiiion, the seashore landfill structure will be required even
if the proposed compactmg and: wmpplng system is used. Total cost of thls optlon
(compactmg and wrappmg system) will be 700 million Baht (220 million Baht + 480 ‘million
Bah), Detalls_ of the construcnon_‘cost and the annual operation cost is shown in table 12.4-1.

Table 12.4- 1 Cost of Compaction and Wrapping System _
_ {Million Baht)

Cost _
With Wrapping Without Wrapping

1. - Construction Cost :
Mechanics & Electrics 180 : 160

Architecture ' 10 9
- Water Treatment . : 30 30
- Total . : - 220 - 199
2. 'Operation Cost
Labour 2 2
Maintenance 6 5
Repair 8 7
Total o . 16 14
3. Annual Cost Estimation o o -
Annual Cost for Construction . ' o300 _ 28
~ Annual Operation ‘C_(')‘St e 16 _ 14
Total - ST - 3 46 42
4. Unit Costper Tonnagc : ' - :
46 MB/500 x 300 = 307 Baht/t 280B/t

(it does not contain transportation to land-fill & cost of land)
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'12.5 Conclusions
12.5.1 Difﬁc'ljl.t'y in Reduct_ion of Waste'V(.)lume zind Water Co:jtent by _Coihﬁaction | :

Bangkok waste has a specific grawty of 0.3 when loaded into cd]lection' vehicles, and the
volume reduction effect by compaction remcunc; 1ppr0x:mately 1/4, i.e. specific gravity of the
compacted waste will be 1.2, Further compaction is not p0331ble or pracucal from a

mechanical and economic point of view.

Waste will still contain some watel after compactlon Water will be 1etamed 1n papers and
spaces between waste materlals ‘The water content after the compacuon will remam about
10%.

12.5.2 Problems Arising after Dispﬁéal of Wra.pped'Waste into Seashore

1) Wrapping materials (plastic) can be broken eaéily by glass or metal pieceé;'contained in the
compacted waste and by: high gas pressure which will be generated as a result of
decomposition. : :

2) Wral:;ped was‘teﬂwillz éveﬁtually' shrihk subSt‘mtidlly as a result of décompositioﬁ | 1nto \i}éitef
and gas. The final amount of waste w1ll be fibout 10% of the ongmal amount Th1s
implies that a landfill area filled with wr apped wasie will contmuc to sink, requiring a long
period of time before construction of structures will be possible,

3 Thc_seashor_c may be contaminated by leachate coming out of wrapped waste as wrapping
materials can easily be broken. There is also a possibility of methane gas explosion,
unless preventative measures-are taken, ' o

4) The compaction and wrapping system is not feds}ble from an economic: pomt of view.
Large investments will be required for the p:odu(,non and traHSportatlon of wrapped'_
waste. It is very likely that the cost will be higher than the price (100 Baht/m3) of
ordmary fill material (soil). '

12.5.3 Volume Reduction Effect

Although the objective of the compaction system is to reduce waste volu;i_)e,. the systém is not
particularly superior to the ordinary landfill method in terms of waste volume reduction effect.
Waste volume can be reduced greatly (1o the level of 1.0 /m3) by the-brdinafy landfill, machine
methods with compaction applied inunediaiely after 1:1ﬁdfil_ling. | B
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| Although, the ultimate volume reduetaon effeet will be greater under the ordinary. landfill

system than under the compactlon and wr apping system, the waste decomposition is quicker
under the landfill with acrobic conditions than under the compaction and wrapping system,

Which_ creates anaerobic conditions of waste reduction.

'12 5.4 Cost Reduction in Secondary hdulage =

‘The compactlon and wrappmg %ystem is not pamculdlly supermr to a mmple transfer station

system in terms of reducing costs of secondar y haulage. Maximum loadmg amount is limited

by the highway code, to approximately 10 tons per vehicle. This amount of waste (without
compa_ct_ion)__can be carried by mailers.

12.$.5 Japanese Experience

Many compaction and wrapping facilitics were constructed in Japan around 1975. Al the
facilities using of mixed waste failed due to both technical and economic problems. At present
this system is_'not‘utilized by any local authorities and the Government of Japan does not

recognize this system as feasible.

The compaction and binding system however is applied to plastic waste and incombustible
waste such as cans, bottles and ceramics, in which case waste separation at generation sources
is needed.

As a conclusion and wrapping system is not feasible from a technical or economic view point
unless it is applied to. separated waste.  Waste separation, however, requires citizens'

eooperatlon

: The same con’clusion can be drawn for the wasie sorting facility.
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Chapter 13 Seashore Landﬁli in Bang Khun Thian
.13 1 Background N

The future volumes of waste mdlcates that even if incineration can be mtroduced in the near
future landfill will form a major part the solid waste management process. - “This means that
land acquisition for the ﬁnal dtsposal site is a basic and important matter. Therefore the BMA
should make efforts necessary to obtain land. The BMA should organize a spe01al commlttee
for land acqmsmon which conststs of not only top BMA offtclals, but also representatives from
| relevant agencies. However the BMA's current efforts for land acqulslnon have been
obstructed by regulations on the "Standard Price". Thexefore the BMA wants to seléct an easy
‘method of land acquisition, which is the plan for a seashore landfill in Baug Khun Thian. The

main obstructlons in obtammg land are :

1. Land owners do not want to sell the land, because land prices go htgher every year
owemg to lncreasmg demand for land by local and forelgn developers

2. Market_ prices are much htgher than standar_d _prtces by as much as 2-- 15 _tirues.

13 2 Plan of Seashore Laudﬁli in Bang Khun Thian
13.2.1 Structure of Samtary Landfill

In view of the situation where the BMA wishes to complete the seashore landfill w1th1u four {4)

years, the JICA Study Team has planned that the landfill site should have a capac;ty to recelve '
3,000 t/day of waste for three (3) years considering the construcnou of the site w111 take

another one year before the start of the landfill operation. It would be difticult to transport-
more than 3,000 tons of waste per day into the site. Having made those assumptions, the

planned Jandfill site has a total area of 1 km? approximately, of which the area used for g‘_arbage

disposal is 0.75 km?2,

The landfill site will have the following structures:

1. Permanent barrier

2. Temporary barriers (both outside & inside of the permanént barrier) (Temporary bamers
are necessary for the construction of the permanent barriers)

3. Leachate reservoir pond
4. Leachate treatment facility

A plan and cross-section of the landfill facilitics are shown in Fig. 13.2.1 and th 13.2.2
respectively.
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~ The ckisting clay layer in the sea bed has low permeability which is helpful to retain leachate.

Itis econormcal to use such clay as lining mater ml artificial membranes such as rubber or PVC

lining would not be needcd )

environmental point of view.

Daﬂy“scn_l covermg and leachate treatment facilities will be required from sanitary and

_Dctailed speciﬁcétioﬁé 6f the seashore landfill are shown in Table 13.2.1.

Table 13.2.1 Specifications of the Scashore Landfill in Bang Khun Thian

item

Specitication

1. ‘Site area:
2 Waste disposal area:
3. Capacity (Voiume)

4, Amount of Waste recewed
(3,000 t/day x- 300 days/year x 3 years)

5. Final height of landfili; -
-~ Total height of waste:
- Total heught of cover soil:

6. Permanent barners
1) Length:

2} Width:
") Helght
4) Length of pile:

. (Piles wili be placed at an mterval of Sm) _
5) Matenals used:

7 Temporary barriers (Outs:de of the. permanent barrier)
1) Length:

2) Width

3) Heightt
4) Materials:

8 Leachate treatment facilities

1) Capacity:
9. Leachate reservoir pond
1) Capacity:

930,000 m2 (1,736 m x 536 m)

750,000 m2 (1,500 m x 500 m)

4,800,000 m3
(waste disposal volume 3,500,000 m3)

2,700,000 t

65m-

5m (1st iayer 2 5m+ 2nd layer 2.5 m}
1.5m (top cover soil 1m, Intermediate
fayer 0.3m and sub-layers 0.1m + 0.1m)

1.736 m (longest barrier)

536 m (side barrier)

9 m on the top

29 m at the bottom
5m

35m

sand, stone, clay and concrete

1,814 m (longest barrier)
577 m (side barrier)

4 m on the top

24 m on the botiom

5m

- clay dredged

1700 m3/day

300,000 m3
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13.2.3 Environmenial Con_sideration'

The cxisting Mangrove on the project site will be _desti‘oyed due to the construction of the

seashore structures. The Méhgrovc nearby the project site mi_ght also be affected due to the
changes in the sea water current and other factors that might be caused due to the construction
and Operation of the landfill. The protection of the mangrove, however, is an intérnational
issue, and considered important to Thailand. An environmental study, therefore will be
needed before the implementation of the plan,

13.3 Alternatives

There are alternatives existing such as:

1)  Seashore disposal with barriers

2)  Seashore disposal with compaction and wrapping system

Even if the compactmg and wrappmg system is applled the bamers and lcachate. treatment :
facilities will be reqmred because wrapped blocks may be rupturcd and leachatc and gas,

which would be generated in the blocks as a result of the waste dccomposztmn would come
out of the blocks. This necessuates the consrrucnon of bamers and leachate treatment facilities.
Consequently, the option with the compdctmg and wrappmg system will cost more than the
seashore landfill option.. The cost dlffcrence between the two options will be the cost of the
compacting and wrapping facﬁtty alone (220 million Baht).

In Japan, some Ioc':al'atjthority tried “Compacting & Asphalt Coating System". They carried
and left the asphalt-coated-waste blocks (1 cubic meter) in valieys of the mountajns or river-

- sides. This project, howcvcr failed because the- dsphdlt coatmg fatled w1th nme ‘and the-

leachate came out of the blocks, whlch then contammdted the water resources nearby At

present there are no local authorities in Japan, which use this “Compactmg & Wrappmg :

System”.

In the case a choice has to bc made between 1) the seashore !dndﬁll and 2) the compactmg and
wrapping system, the former is recommended.
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13.4. Economic Evaluation
13.4.1 Cost of the Seashore Landfill

Construction costs are estimated as shown in Table 13.4.1. Total cost of construction is 696
million Baht including 560 million Baht for site Construction and 136 million Bahts for

leachate treatment facilities.

Table 13.4.1 Cost of the Seahole Landfill

Work Item :  Cost (x 1,000B)
(1) Site construction o . . .

- Cofferdam : 40,600
Replacement _ 50,000
Bulkhead embankment _ 52,850
Impervious zone (clay material) 7,540
Earth filling =~ | 86,400
Pile | 20,628
Concrete and beam 29,046

- Leachate collection facility ' 6,023
Rain water drain ditch 4,400
Concrete block 42,000
Fence o i 1380
Cover matérial 146,800
Contingency, Overhead & Other Expenditure 73,333

Sub Total . 560,000
2) _Lezicihate treatment facility
1,700m3/d x 0.08 mil/m3 - 136,000
(3) _Total cost (1) +(2) 696,000 Bath

113.4.2 Economic Evaluation

The _seashbrc landfill might be feasible as a park. If the seashore landfill project is to be
jﬁsﬁfied, the total benefit of the project must be greater than the total project cost. The total cost
is estimated at 952 million Baht (Conétruction'cost 696 million Baht + 3-year-operation cost
256 miilion Baht). The total project benefits consist of 1) waste disposal benefit and 2) value
of the park to be constructed. The waste disposal benefit can be estimated in terms of the
opp.ortunity cost required for a typical sanitary landfill (inland), which was estimated at 437

- million Baht. (Construction cost 167 fnilﬁon Baht -+ 3-year-operation cost 189 million Baht +
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land purchase cost 81 million Baht). leen this cost condmons the expectcd value of the-
planned park land must be greater than 515 million Baht or 1.1 million Baht per rai if the

project is to be justified. Whether or not the park co_nsn uction project would be justified
depends on how the BMA and the citizen evaluate the value of the planned park.

Note:

I. The cost esumanon of the typical inland Idnd[:!l was mddc assuming a 'samtary ]dndflli d:sposal site would.

be construclcd in Lat-Kabang.

2. Totil a’re‘a of the plauned park will be 750,000 m2 (1,500 m x 500 m) or about 469 rai, which is used to
calcuiatc the break even value of one rai of the planned park land: 1.1 million Baht!rax (515 mlihon Baht /
469 rai = 1.1 million Baht/rai)
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5. Conclusion

Seashore disposal with barriers is superior to seashore disposal with compaction and
wrapping system since the former is less costly than the latter. The latter will require the
construction of barriers and leachate treatment facilities as in the former, because wrapping
blocks may be broken by glass pieces or high gas pressure.

The seashiore disposal in Bang Khun Thian is more costly and less desirable than a typical
inland landfill. The seashore disposal will possibly cause some environmental problems

such as destruction of the existing Mangrove.

A careful study will be needed to evaluate the environmental impacts which would oceur

over a long period of time.

Initially, the BMA wished that the seashore landfill would be completed in four years, so
that the created land could be converted into a public park. The completion of the landfill
in four years does not seem possible. It was estimated that it would take more than 17
years to complete the landfill in the entire project area (2,735 I‘dl), assuming 3,000
tons/day or waste would be carried into the site. The landfill could be completed in a
shorter time if soil or sand were purchased and used as fill material. However, this would

be too costly.
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Appendix Computer Program Used for Preparation of Figures

These programs are used for visvalization of data, which are incorporated in the
following figures of the Master Plan.

Fig. 2.2-2 Population by Districts (1989)

Fi g.' 3.2-1 Waste Generation ahd Collection Amount by Districts (1989)
Fig. 4.1-3 & Fig. 4.1-4 Waste Collection & Disposal Amount (1990, 1991)
Fig. 8.1-1 The Future Disposal Plan (1991 - 2000)

&l
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4 BMA SOLID WASTE MANAGEMENT STUDY
' .

'#***%*#**#****#***#****$****$*#**$**$************¥*********************
OD=8:DIS1=14:¥S=1984:PFG=1:YB=1980:YES=1990:YT=2000:DN=1990-Y5 :3Y=¥5-198

DTR=.4 :DIS2=DIS1 :POPR=.0016'(1/623)

SKWR=,0025' (1/400)

OPT{ON BASE 1

DIM WDT#(25),Y(15),L5(25), CVh(37 93 ,YCVE(37.5).PICSET(37)
DIM WKER{37,6),AREACIG), SETAL (362

¥

GOSUB *GOM1
'GOSUB *WKER
GOSUGB *=COLLVEH!{CLE
GOSUB *[NIT
FOR K=bIS1 TO DIS2
DEF FNXP(XM)=(XM-45)%2700/350 :DEF FNYP(YM)=( 58 -Y¥YM)*1100/190
GOSUB *=MAPBKK
GOSUB =*MAPCIRCLE
GOSUB *SWWMOD
GOSUB #GRAPH
'LPRINT KiDISS(K) ™ ";DISAS(K)
FOR 1=5Y TO 0D o
[F POP#(K,1)=0 THEN 345
WDT#(T)=SWW5(K, 1)*1000000&8/POPR(K,1)}/3654/CLL# (K, [):NEXT
PSET ((YS-Y¥B}#100.-WDT#(5Y)*DTR),7
CIRCLE ((Y¥S-YB)%*100,-WDT#(SY)=DTR),12
FOR YEAR=YS TO ¥YS+DN=-1 ]
LINE -~ ({(YEAR-YB)*100,-WDTR{(YEAR-YB-1)}*DTR),7
CIRCLE ((YEAR-YB)%100,-WDT#(YEAR-YB-1)*DTR}, 12 ! NEXT
PSET ((YS-YBY*100,-SUW#CK,.SY)=SWWR).7
CIRCLE ((Y5-YB)*100, -SWWH(K,SY)=S5WWR),9,..,,F.7
FOR YEAR=.  YS TO , _YS+DN-1 .
LINE -((YEAR-YB)>%100,-SWW& (X, YEAR-YB- 1I%SWWR) ., 7,,1010
CIRCLE ({YEAR-YB)%100,-SWW#(K,YEAR-YB-1)%SWWR)., 9..,,,F,T:NEXT
PSET ((YS-YB)*100,-POP#(K,SY)*POPR .7
CIRCLE ((YS-YB)=*100,~POP#(K,SY)*POPR ).5,.,..F.,7
FOR YEAR= YS TO YS+DN-1
LINE -((YEAR-YB)%100,-POP&# (K, YEAR-YB-1)=POPR ).7..1111
CIRCLE ((YEAR-YB}*100,-POP#(K,YEAR-YB-1)=POPR 1}, 5....,F 7: VEXT
PSET ({(YS$-YB)*100,-CLL#(K,.SY)*1000),7
CIRCLE ((YS-YB)%100,-CLL&(K,SY)>*l000),1,.,..F.7
FOR YEAR= YS TO YS+DN-1
LINE - ((YEAR-YB)%100, -CLL&#(K, YEAR YB-1)*%1000),7,,3030
ClRCLE ({YEAR-YB)=*10¢, ~CLL¥ (K. YEAR ¥B-1)%1000), 1,,,,.F,7:NEXT

'POR d=1 TO DN: Y#(J)—WDF”(SY+J 1) :NEXT
GOSLB *LS

PSET ( (YES~ YB)*!OO - (A+B=YES)*DTR},7

CIRCLE ((YES-YB)Yx100,~(A+B*YES)%*DTR), 12

FOR YEAR=YES TO YEH

LINE - ( (YEAR-YB)%100, - (A+BxYEAR)Y *DTRY . 7

CIRCLE ((YEAR-YB)=100,-{A+BxYEARY#DTR).12.,...F.,0
LS{YEAR-YES+1)=(A+B=YEAR)

NEXT '

“YEAR=YES:PSET ({(YES-YBR)*100,-POPF#(K.YEAR-YES+1)*POPR ).7
CIRCLE ((YES-YB)*100,-POPF# (K, YEAR-YES+1)*POPR ),5.,.,,.F.7
FOR YEAR=YES TO YE

LINE -~ ({YEAR-YB}*100,-POPV# (K, YEAR-YES+1)*POPR ».7,.1111
CIRCLE C((YEAR-YB)=100,-POPF2 (K, YEAR-YES+1)=POPR }.5,.,,.F.7
NEXT

CYEAR=YES:PSET ((YES-YB)*100,-CLLF&#(K.YEAR-YES+1)*1000),7
CIRCLE ((YES-YB)*100,-CLLF2{K, YEAR-YES+1)%1000 }.1

FOR YEAR=YES TO YE . ' )

LINE - ((YEAR-YB}=100.~-CLLF#(K.YEAR-YES+1)*1000 },7,.,3030

CIRCLE ((YEAR-YB)*®100,~CLLF# (K, YEAR-YES+1)%1000 ),1,,,..F,7
NEXT :

YEAR=YES:PSET ((YEAR YB)=*100,-CLLF#(K, YEAR—YES+1)/1E+06$355*POPF#(K YEA
ES+1)*LS({YEAR-YES+1)=3WWR),7

CIRCLE ((YEAR-YB)=%100,-CLLF?(K, YEAR- YPS+1)/1L+OS*?83*POPF#(K YEAR-YES+1)
(YEAR-YES+1I%SWWRY,9,,,.,F,7

FOR YEAR=YES TO YE

LEXE- ((YEAR-YB)*100,-CLLF# (K, YEAR- th+1)/]h+06*365HPOPF“(K YEAR-YES+1)x
YEAR-YES+1)%SWWR), 7,,1010

CIRCLE ({(YEAR-YB)#100,-CLLF# (XK, YLAR YhS*l)/lb*Oﬁ*?Bﬁ*POPb#(K YEAR-YES+1)
(YEAR-YES+1)=SWWRY,9,,,,,F.7 )
SWWFH (K, YEAR-YES+1)}=CLLF2 (X, YEAR-YES+1}/1E+06%POPF2 (K, YEAR-YLS+ ) =LS(YEA
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R-YES+1)%365

299 NEXT

300 - . _

310 FOR YEAR=YES T0O YE : . : : ) .
32¢ PRINT USING "###x#########" YEAR;: PRINT USING "B28sua#h" ;SWWEH (K. YEAR
~YES+ 1) NEXT : . . . .

321 'LPRINT USING "H############":YEAR::LPRINT USING "RERHBRGR" SHWEH (K, YEAR

=YES+1) :NEXT

330 LOCATE 65,0: ?R[Nl K:" ";DISS(KY;" ":iDISAS(K)
331 IF PFG=L THEN 340 ELSE 345

340 COPY 5

345 'LPRINT

346 ‘NEXT -

350 NEXT:END

1000 *GRAPH

1010 CONSOLE 0,235.0,0

. 1011 "SCREEN 2,1.0,1

1012 VIEW (0,0)- (639 399),0,7

. 1020 CLS 3 .
1030 WINDOW (-300,-1200)-(2700,300)
1040 :
71050 LINE (~300,-1200)-(2700,300).7.B,3030
1060

1500 *XYGRAPH
1510_L!NE (0,0)-(0, "1100)
1520 FCR I=100 TO 1000 STEP 100
1530 LINE (0,-I)-(-20,-[):LINE(O,-[)- (2600 -13,7.,33 :NEXT
1535 RESTORE =YAXISDATA
1539 FOR [=0 TO 1000 STEP 100
1540 FOR J=1 TO 4:READ Y$:KCORD=VAL("&H"+Ys)
1550 PUT (MAP(-300+38%J,0),MAP(-1-30,1)), KANJ[(KCORD) PSET 7, 0 NEXT REXT
1560 x=YAXISDATA
1570 DATA 2002, 2002,2002.10. 2002,100, 10 10, 2002 300,10,10,2002.500,10,10,
2002,700,10.10, 2002,900,10,10, 2002,B00,10,10, 2002, DQ0,10,10,: 2002,F00,10,
10, 2002 1104,10,10, 100,10,10,10 ) : )
15807
1610 LINE (0.0)—(2600.0)
1620 FOR (=100 TO 2500 STEP 100
163C LINE . (1, 03~( 1 .20):LINE(I, 0)-(1,-1100),7..33 :NEXT
1635 RESTORE »XAXISDATA2 ) . L
1639 FOR 1= 0 TO 2500 STEP 100 )
1640 FOR J=1 TO 2:READ XS:KCORD=VAL(“&H"+XS5)
1650 PUT (MAP(I-110+38%J,0) MAP(60,1),KANJI (KCORD) ,PSET., 7. 0 NEXT: \EXT
1660 *XAXISDATA
1670 DATA 100,10, 100.100._100.300. 100,500, 100.700. 100.900. IOO‘BOO. 100,
Doo, 100,F00, 100,1100, 300,10, 300,.100. 300,300, 300,500, 300,700, 300;900.
300,B00, 300.D00, 300,F00, 300,1100., 500,10, 500,100, 500,300, 500,500, 500
L7000, 500,900 T
167F *XAXESDATA2 '
1672 DATA F00,10, FG0,100, FOO,300, FOGO,5300, KFOOQ,700, 00,900, F0O,.BOO., FOO,
DOO, FOOQ,FO0, FOO,1100;, 1100,1¢, L100,100, 1100,300, Li00,500, 11060,.700, 110
0.900, 1100,B00, 1100¢,D00, 1100,F00, 1100,1100, 300,10, 10,100, 10,300, 10
, 500, 19,700, 10,900
1679 'COPY?
1680 RETURN
2000 " seddkoitidordor & ook seoRoRsokokolokololok S okl sl sfe e s sl si ol oo 55 55 o8 oK 8 8 o o ok ok ok ok o 5 ok e ok
2001 *LS .
2000 X18#=0:Y1#=0:Z1#=0:X24=0:Y28=0 -
2020 FOR J=1 TO DN
2030 JJ&=(J+YS-1)
2040 Xl&=X1g+[lJ=’
2050 Yl#=Y1a+Y&(J)
2060 Y2E=Y2R+YR(SI%YE(J)
2070 Z18=7Z18+JJ3%Y#{])
2080 X2#=X28+JJexlI#
2090 XNEXT J- ) . o
2100 A=(X28sY1A-Z1#=X18)/ (DNeX28-X1#xX1%)
2110 B={X1#xYIB-ZL#*DN)Y/ (X1#2X1E8-DN2X2#%) . . .
2120 R=AZ1#-X1&xY1#/DNY=(Z1#-X18%Y12/DNY/ (X28-X1#=X18/DN)/(Y2#-Y1#2Y12/7DW)

2130 LOCATE 8, O:PRINT "y=";A;"+";Bi"x Winpanig
2131 "LPRINT "y="iA;%+";B;"x mitratiR :
2140 RETURN o

3000 *INIT

010 [F KXDIS1 THEN 3040

3020 DIM POPH{36,8).SWWs(37, 8) CLL#(36,8).DISS(37),DISAS(37)
3030 DIM POPF#(36,11) ,3WWFA(37,11), LLLFn(BG 1L}

J031 DIM TPOP#(8) ,TSWwW#(8),ACLL&(8)
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3032 DIM TPOPF#(11),TSWWF#(11) , ACLLF#(L1)

3040 RESTORE 3070

3050 FCR (=1 TO 37

3060 READ DISSCI}.DISAS(I}INEXT

3066 DATA “aa'gh

3070 DATA "Phra Nakhon”,PNK,"Pom Prab”,POP,"Sam Pan Thawong',SPW."Phatum Wan
", 5PW, "Bang Rak".BAR,"Yanawa",YNW,"S5atorn",5AT,"Bang Kho Leam",BKL,"Dusit".D
US,"Bang Sue",BAS S :

3071 DATA “Phaya Thai",PYT,"Rat Thewee"” RTY.,"Huay Khwang",HUK,"Phra Khnong",
PEN

3080 DATA "Klong Toi" ,KLT,"Praweat',PWA,"Bang Khen",BAK,"Dong Muang".DOM,"Ch
atchak",JTJ,"Bang Kapi",BKP,"Ladprad",LAP,"Bung Kum",BUK."Nong Chok".NOJ,"Mi
n Buri",MBR,"Lad Kra Bang™,LKB."lhon Buri",TBR."Klonz San".KLS."Bankok Noi",
BKM, "Bang Prat™,BAP

3090 DATA “Bangkok Yai™,BKY."Pasi Charoen", PSJ,"Bang Khun Thian®",BKT,"Chom T
hong",JOt,"Taling Chan*,TLC,"Rat Burana”,RBN,"Nong Khaem",NOC,"DPC",DPC
3100 'CLS - : : '

3110 'FOR I=1§ TO 37

3120 'PRINT [.DISS(I).DISAS(I) I NEXT"

3130 ¢ .

3200 RESTORE. 3250

3210 FOR [=1 TO 36

3220 FOR J=1 TO 8 : )

3230 READ POPH(I[,J) INEXT:NEXT

3240:' o : . - _

3250 DATA 117649,113876,112332,114124,111875,104791,102382,102382

3251 DATA 189207192950.89330.89539.87955.83412}81440.8[440

3252 DATA 75581,53504,52816,52397,51121,50089,48377,48377

3253 DATA 233978,114820,157330,155868,143199,145110,146499,146499

3254 DATA 141667,88869.88197.91088,90672.88554,87175,87175

3255 DATA 386843,392279, 396420 4)10288,415703.414235,412311,115132

3256 DATA ,.....,148242

3257 DATA ... ,,148897

3258 DATA 546868, 590369 3388?2 065339,562990,561979,572455, 267601

3259 DATA . .,...,.304854

3260 DATA 520507,346319,357726,360603, 339504 350780, 3404?3 228234

3261 DATA ,,..,,.112239

3262 DATA 231069.235739, 239?42.2472?4.2557?4.262262.265164‘265164

3263 DATA 559812 ,578541,5%4902,614854,629386,650572,664248,190044

3264 DATA ..,....276978

3265 DATA ,,.,...197226

3266 DATA 429977,4575644,483717,520861,548078,581508, 606201 199670

3267 DATA .......205925

3268 DATA ,,.,.,.,.199606

3269 DATA 314780,335171,356033,386005,400785,442420,478748,214519

3270 pata ,.,,,.,.116565

3271 DATA ,.,.,.,,.,147634

3272 DATA 51799,54011,54952,56863,57704,60142,61417,61417

3273 DATA 61349,64266,66966,70289,74052,81110,86558,86558°

3274 DATA 45303,48836,50541,56023,59070,63875,65311,653114

3275 DATA 268662,.267767,267616,273542,274176,274949,269975,269975

3276 DATA 139310,139736,139444,142590,143719,146781,145901,145901

3277 DATA 388325,283296,285265,291035, 294938 297324,298390,.153018

3278 DATA ,,....,145372 .

3279 DATA 103365,104024,104716, 10743b tOﬁ?JZ 108171,107548,107548

3280 DATA 196138,207409,211125,219606,228202,236572,243195,243195

3281 DATA 223388,232532,240835, 254597 265453,286165,300858,118609

3282 DATA. ', ..,,,,, 182249

3283 DATA 72608,78995,81349, 85559 90135,98552,104538,101538

3284 DATA 122614,127728, 131550,140245,148166,154177.157124,167124

3285 DATA 47487,50248.52946,57303.60426,65822.70491.70491

" 3286 DATA 5468286,5018327.5174682,5363378,5468915,5609352,5716779.5716739

3288 'FOR =1 TO 36

3289 "FOR-J=1 TO 8 :

3290 'PRINT [,POP#CI,J) NEXT:NEXT

3291 ¥OR J=1 TO 8

3300 READ TPOPE(J):NEXT

3310 'FOR J=1 TO §:PRINT TPOPZ{J):NEXT
3320 ' : - :
3400 RESTORE 3450

3410 FOR 1=1 TO 37

3420 FOR J=1 TO 8

3430 READ SWW#(I,J):NEXT:NEXT

3450 '

3451 DATA '83741,64028), 66253.68675 ?0744 73430, 69999 66063
34562 DATA 28923,55387,32273,34252,36208,36109, ?4497 32855
3453 DATA 22578.22098,21995,25043,27466,27295,24211,21602
3454 DATA 46201.50688,42693.47698.57236J5647L.51026,52533
3455 DATA 41140,44387,40073.43607.:8302,18963,44796, 44320
3456 DATA 64769.62731,63364,95619,107091,116158,114830,72123
3437 DATA ., ..,,.26419 1&-5 :



519,214519 .
. 3671 DATA 116595,116595,116595, 116595 116595, 116593 116595, 1[6590.115a95 115
6595,11656935

3672 DATA 147634,147634,146734,147634,147634,147634,147634,147634, 147634 147
634,147634

3673 DATA 62747, 64105 65493, 66910 '68359,69839,71350,72895,74473, 76085 77732
3674 DATA 90962,95591.100485,105566,110938,116582,122514,128748,135299,14218 .
4,149418 . S _ S R
3575 DATA 68553, 71956 75528,79278,83213,87344, 91680 96231,101008,106022,1112
85 S e
3676 DATA 270345 270715, 271086, 271437, 271399 272201, 272574'972947 273321,273
696,274070 .
3677 DATA 146955, 143015 149085 150161, 151246, 152338 153438, 154546 155662,156
786.157919

3678 DATA 153018,153018, 153018,153014, 153018, 153018, 153018, 153018 153108 153
018,163018 .

3679 DATA 145372,145372,145372,145372, 145372 145372, 145372 145372 143372 145
372.145372

3680 DATA 108147,108749.109353.109963.110576.111191.111811.112433.113059.113
§89,114322

3681- DATA 249733,256447,263341,270420,277690,285155, 292821, 300593 308777, 317
078,325602

3682 DATA 118609,118609,118609,118600,118609, 118609 118609 118609 118609.118
609,118609

3683 DATA 187148.192180,197346,202652,208099, 213694 219439 225338,231396, 237
617,244005

3684 DATA 1095335,114771, 120257,126006, 13029 138340, 144953 151882, 159142 1667
50,174721 .

3685 DATA 162643, 168357, 174271 180392,186729, 193288, 200078 207106, 214332 221
912,229707

3686 DATA 74582,78911,83491,88337, 93464 98889 104629,110702, 117127, 123925, 13
1118 :

3687 DATA 5802490,5889527,5977870.6067538,6158551, 6230930 6344694,6439864, 65
36462 ,6634509,6734027

3700 'FOR 1=1 TO 3%

3710 'FOR J=1 TO 11

3720 'PRINT I1,POPF#(I,J):NEXT:NEXT

3730 FOR J=1 TO 11

3740 READ TPOPF#{J):NEXT

3750 'FOR J=1:TO 11

3760 'PRINT J,TPOPF&(J):NEXT : )

3770 o : o
3800 RESTORE 3850 : :g
3810 FOR 1=1 TO 36

3820 FOR J=1 10 8 _ .

3830 READ CLL#(l,J):NEXT:NEXT

3840

3850 '
3851 DATA 1,
3852 DATA 1,

3853 DATA 1,

3854 DATA 1,

3855 DATA 1, :

3856 DATA .7 .804,.830,.857, .884,.911,.938
3857 DATA .750,.777,.804,.830,.857,.884,.911,.938
3858 DATA .750,.777,.804..830,.857,.884,.911,.938
3859 DATA .8l6,.817,.818,.818,.819,.820,.820,.821
3860 . DATA .870..888,.907,.926,.944,.936,.981,1
3861 DATA .943,.951,.960,.968,.976..984,.992,1 -
3862 DATA .803,.816,.825,.834, .842,,850,.859,.867
3863 DATA .808..816,.825,.833,.842,.850,.859,.867
3864 DATA .924,.935,.946,.957,.968,.978,.989,1
3865 DATA .906,.919,.933..946,.960,.973,.987,1
3866 DATA .924,.935,.946,.957,.968,.978,.989,1
3867 DATA .738,.724,.711,.697,.683,.669,.656,.642
3868 DATA .726,.708..690..572,.65%4,.637,.619,.60)
3869 DATA .807,.834,.862,.890,.0917,.945,.972,1
3870 DATA .786..816,.847,.878,.908,.939,.969,1
3871 DATA .618,.593,.568,.542,.517,;492,.466,.441
3872 DATA .786,.816,.847,.878,.908,.9139,.969,1
3873 DATA .126..119,.111..104,.096,.089,.081,.074
3874 DATA .797,..797,.798,.798,.798,.798,.798,.798
3875 DATA .494,.490,.486,.482, .477,.473,.469,.465
3876 DATA .66%9,.692,.716,.739,.761,.785,.808,.831
3877 DATA .728,.759,.790,.821,.852,.884,.915,.946
3878 DATA .521,.560,.600,.639,.678,.717,.757..796
3879 DATA .582,.642,.702,.761,.821,.881,,.940,1 :
3880 DATA .511,.494,.477,.459,.442,,425,.408,.391
3881 DATA .755,.778,.802,.825,.848, .871,.894,.917
3882 DATA .603,.605,.607,.609,.611,.613,.615,.6L7
3883 DATA .755,.778,.802,.825,.848,.87!,.894,.917 .
3884 DATA ,390,.407,.424,-.441,,.458,.476,.492,.509
3885 DATA .761,.722,.682,.642,.603,.563,.524,.484
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3438 DATA o r. ). 15389
3459 DATA 110898,101594,90294, 33931.104353 128500.126884. 111405

3460 DATA ,,,,,..0
3461 DATA 77716,84381,83111, 10334? 120552,130339,129527,104368
3462 DATA .., ...1371L4

3463 DATA 33969,44158,37712,61612,68383,.72924,71811,66929
3464 DATA 104482,132164,104598,11651%9,144544,163058,150816, 123936

3465 DATA ,,,34219,38376,42335,40511,50092
3466 DATA . [,,..,,11802
3467 DATA 50238.67986, 75292.94174.i12168.130726.157493.99528
3468 DATA .......~0438
3469 DATA ,.,.....30240
3470 DATA 29349,32292,31113,64390,88757,108902,113770, 98505
3471 DATA  .....,.,.4790
3472 DATA ,,,.,.,,12996

3473 DATA 1682,1747,1456,1274, 1933 1984,1955,1888

3474 DATA 9790.9703.10005,6069,11154,13293,1335%,13043

© 3475 DATA 3967.4935.4026.3997.6023.9936.9480.11467

3476 DATA 32226,31674,33270,35292,41117,47591,48567,46107 -

3477 DATA 35946,35890,30864,.32600,37128,42101,42926,40131

3478 DATA 43200,47868,45771.47786,47414,55389,67349, 68148

3479 DATA - ,,.,9545,16691,22218,22708,21723

3480 DATA 15817,17056,17184,19739,22207,25176,25638,24369

3481 DATA 19256,18923,16005,29890,34814,38499,42356, 40332

3482 DATA 21167,22808,24692,26185,33142,39847,43096,30299

3483 DATA . ,....,,,13331 )

3484 DATA 4013.4419,3927,4953.6004,7269,7453,8998

3485 DATA 15384.15676,16086,25254,28423,30982,32500, 31148

3486 DATA 3083,3599,4639,5968,7115,9614,10921,11532

3487 DATA 22753.17578,34474,57820, 46774,50273,47811,57896-

3488 DATA 922379,993770,933177,1189973,1364243, 1529385 1546291,1499429
3500 FOR I=1 TO 8

3510 READ TSWWE{I):NEXT

35320 'FOR I=1 TO 37 . : )

3530 'FOR J=1 TO 8 . -

3540 ! _
3550 "PRINT {,SWW#(I,J):NEXT
3560 'NEXT

35706 "FOR J:i TC 8
35380 'PRINT TSWWH# (J) 1 NEXT

i 3600 RESTORE 3550-

% 3610 FOR 1=1 TO 36
3620 FOR J=1:TO 11
3630 READ POPF£(,J):NEXT:NEXT
3640 * : .
3650 °
3651 DATA 102382,102382,102382,102382,102382,102382, 102382, 102383 ,102382,102
382,102382
3652 DATA 81440, 81440 81440 82440, 81440, 81440,81440, 814403|4¢0 $1440,81440
3683 DATA 48377,48377.48377,48377,48377,48377,48377,48377,48377.48377,48377
3654 PATA 152571, 138894 165479,172337,179480,186918,194665,202733, 211135,219

885,228999
3655 DATA 87175,.87175,87175,87175,87175.87175,87175, 37173 87175,87175,87175
3656 DATA 115132,115132,115132.115132,115132, 115132,115132,115132,115132,115
132,115132 : :

3657 DATA 148242,148242,148242,148242,148242,148242,148242,148247,148242,148
242,148242 : .

3658 DATA 148897.14889?,148897.14889?,148897.148897,148897.148897.148897.148
807,148897

3659 DATA 267601 267601,267601,267601,267601,267601,267601,267601,267601,267
601,267601

3660 DATA 304854,304854, 304804 304854, 304854, 304854, 304854,304854,304854, 304
854,304854

3661 DATA 228234,228234, 298734‘2282J4 228234,228234, 228234.228234.228234.228
234,228234
3662 DATA 114461,116727,119038,121395,123798,126249,128748,131297,133896.,136

547,139259 .
3663 DATA 270414, 275767, 281226 ,286794, 202472,298262,304167.310188,316329,322
502,328978 o ) :
3664 DATA 190044,190044,190044,190044,190044,190044, 190044,190044,190044,190
044,190044 )
3665 DATA 276978,276G978,276978,276978,276978,276978,276978,276978.,276978,276
Q78.,276978 .
3666 DATA 197296 197226,197226,197226,197226,197226,197226,197226,197226,197
226,197226

3667 DATA 199670, 1996?0 199670,199670,199670,199670,199670.,199670,199670", 199
670, 199670

3568 DATA 206925,206925,206925,206925,206925,206925,206925,206925,206925,7206
925,206925

3669 DATA 199606,.199606,199606,199606, 199606, 199606 199606.199606,199606 , 199
606,199506

3670 DATA 214519, 21l319.2I4519 214519,214589,214519, 214319.211319 Zidolﬂ 214
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3886 DATA .444..4%8,.412,.396,,380,.365,.349,.333
3887 DATA .785,.788,.792,.795,.799,.803,.806,.810
3900 FOR J=1 TO 8

3910 READ ACLLS(J) iNEXT

3920 'FOR I=1 TO 36

3930 'FoOR J=1 TO 8

3940 'PRINT I,CLL& (Y, ) :NEXT:NEXT

3950 .'FOR J=1 TO 8 .
3960 'PRINT ACLL#(J):NEXT
3970
4000 RESTORE 4050
4010 FOR 1=1 TOQ 386
4020 FOR J=1 TO 11 .
4030 READ CLLF#CI,J):NEXT:NEXT
4040

4050 *

4061 DATA 1,
4052 DATA 1,

40653 .DATA 1,

4054 DATA 1,

4055 DATA 1, ‘ : ‘

4056 DATA -9 .960, .965,.969,.974,.978,.983.,.988
4057 DATA .943 947 951..955 .960,.965,.969,.974,.978,.983,.988
4058 DATA .943,.947,.951,.956,.960,.965,.969,.974,.978,.983,.988.
4059 DATA .825,.829,. 833..836,.840..314 .848,.852,.856,.860,.864
4060 DATA 1,1,31,1,1,1,1,1,1,1,1 :

4061 DATA 1,1,1,0.1,1,0,1,1,1,1} o R
4062 DATA .871,.875,.879..,883,.887,.891,.895,.900,.904,.908,.912
4063 DATA .871,.875,.879, 883, '887..891..895..900‘.904..908,.912
4064 DATA 1 . : :

4065 DATA 1,

4066 DATA 1,
4067 DATA .6
4068 DATA .6
4069 DATA 1,1,
4070 DATA 1,1,
4071 DATA .443,
4072 DATA 1.,1,1, 1 1, 1 1,1,1,1,1

4073 DATA .074,.075, 0?6..075,.076..076,.076..077..077..078,.078'

4074 DATA .802,.805,.809,.813,.817,.821,.824,.828,.832,.836,.840

4075 DATA .467,.470,.472,.474,.476,.478..481,.483,.485,.487,.490

4076 DATA .835..839,.843,.847,.851,.855,.859,.863,.867,.871,.875

4077 DATA .950,.955,.959,.964,.968,.973,.977..982,.987,.991,.996

4078 DATA .800,.803,.807,.811,.815,.819,.822,.826,.830,.834,.838

4079 DATA 1,1,1,1,1,1,1,1,1,1,1 .

4080 DATA .393,.394,.396,.398,.400,.402,.404,.406,.407,.409,.411

408t DATA .922..926..930,.935,.939,.943,.948,.952,.957,.961,.966

4082 DATA .620,.623,.626,.629,.632,.635,.638,.640,.643,.646,.650

4083 DATA .922..926,.930.,935,.939,.943,.948,.952,.957,.961,.966

4084 DATA .511,.515,.516,.518,.521..523..526,.528,.531,.533,.536

4085 DATA .487,.489,.491,.494,.496,.498,.500,.503,.505,:508,.510
- 4086 DATA .335,.336..338..340,.341,.343,.344,.346,.348,.349,.351

4087 DATA .814,.818,.822,.825,.829,,833,.837,.841,.845,.849,.853

4100 FOR J=1 TO 11.-

4110 READ ACLLF#(J):iNEXT

4120 'FOR I=1 TO 36

4130 'FOR J=1-T0 11

4140 'PRINT (L, CLLEFBCT, JYINEXT INEXT

4150 'HOR lI=1 TO 11

4160 '"PRINT ACLLE#(J):NEXT

4170 RETURN _ : :
4200 #COLLVEHICLE® soksskksks COLLECTION VEH1CLTE o stk s ok o ok o e e 3 e ok afe o oo 3 o2 s 8¢ 3k 50 ol o deofe o
4201 RESTORE 4261 : - :

4210 FOR 1=1 TO 37

4220 FOR J=1 T0 9

4230 REAR CVE(L, )

4240 NEXT:NEXT

4250 *

4260 DATA 1,1.1.3,,15.12,5,38

4261 DATA 1,1,1,3,,15,12,5,38

2

657, .660,.663,.666,.669,.672,.676
615,.618,.621,.623,.626,.629,.632

.h)—-)-mm»-\—-)—-

e

452, .454,.456,.458,.460, .462,.464

4262 DATA 1,,4,12,,,5,,22
4263 DATA 1,1..,2,,8,3,,15
© 4264 DATA 1,,1,9.,2.11,3,27
4265 DATA 1,,3,4,,5,10,,23
4266 DATA 1..1.,.1,10.3.16
4267 DATA ,,3.5,.4,7,2,21
4268 DATA ,.1,3,.2,8,3,17
4269 DATA 1,,9,8,1.6,14,1,40
4270 DATA ,.9,7.,2,5,2,25
4271 DATA l., 3.. 18 2,24

4272 DATA
4273 DATA 1.
4274 DATA

V2,47 .!&_8
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4275 DATA 1,4,4,4,1,21,9,6,50
4276 DATA ,,2,3,,.1.1.7
4277 DATA. ,..3.,.,,6,.9
4278 DPATA . ,1,1,,3.7,2,14
4279 DATA },,2.6,,4,9,3,25
4280 DATA L,,,9...8.2.20
4281 DATA  ,,1,5,,.4,1,11
4282 DATA ,.1,1,.1,5,1.,9
4283 DATA 1,.,.1.,.1
4284 DATA 1,,1.3.,
4285 DATA 1.,,2,.,
4286 DATA 1
4287 DATA 1,.1.7,.,%
4288 DATA 1 !
4289 DATA  .,1,5,
- 4290 DATA '1,,2,
4291 DATA 1,1
4202 DATA 1.
4293 DATA .,

4294 DATA
4295 DATA .1,.2,!
4296 DATA 1,,1,1,,,3.2,8 _
4297 DATA 1,2,29,21,12,23,10,54,152
4298 DATA 25.18.96.193,15.182,258,123,860
4299 FOR [=1.TO 37 _ '
4300 VOVE(T,1)=CVE{!,1)*3+CVE([,2)%6+CVE(],3)*10+CVE(I, 4)*12
4301 YCYE(I,2)=CVE(I,5)*d+CVE(I,6)%7.5+CVECL, 7) %10
4302 VCVE(I.,3)=CVE(I,8)%8
4303 VCVE(I, d)sYCYE(I.1)+VCVE(L,2)
4304 VCVE(I,5)=VCVE(I,1)+VCVE(I,2)+VCVYE([,3)
- 4310
4320 NEXT
4330 RETURN
5000 *MAPBKK
5001 *GOTO 5070
5010 CONSOLE 0.25,0,0
5011 SCREEN 2.1,0,1
5012 VIEW (0,0)-(639,399),0,7
5020 CLS 3
5030 WINDOW (-300,-3200)~(2700,1000)

5050 LINE (- 295,-3190)-(2695, 985),7,B,3030
5051 "END
5060 'DEF FNXP(XM)=(XM-45)%2700/350 :DEF FNYP(YM)=( 58 -YM)*1100/190
5070 RESTORE 5150
5080 READ XM, YM
5090 PSET (FNXP(XM),FNYP(YM}),7
5100 FOR I=1 TG 80
5110 READ XM, ¥YM
5120 LINE-(FNXP(XM) ,FNYP(YM)).7
5130 NEXT
L}

5150 DATA 49,177, 94,177,118,175,120,174,121,172,136,177,140,182,141,183
5160 DATA 139,186,154,200,156,202,169.255,185,250,186,254,194,253,197,249
5170 DATA 204,248,206,243,217,242,223,237,228,240,231,241,242,236,283,24
5180 DATA 347,252,341,202,348,201,345,195
5181 DATA. 359,181,346,170,330,143.317,120
5190 DATA 288,132,241,133,242,124,234,102,219,108,212,108,208, 99,172,106
5200 DATA 180,116,179,119,175,124,165,127,161,126,159,123,159,112.157.109
§210 DATA 1583,108,145,114,145,113,143,106,144, 96,142, 91,143, 79,145, 78
5220 DATA 146, 73.136. 70.135, 72,126, 69,123, 74,119, 69,18, 75.110, 76
5230 DATA 106, 44,109, 39,112, 18, 86, 13, 85, 32, 93, 44, 91, 53, 81, &l
5240 DATA 72,70,71,82,60,93,51,95,52,103,52,105,48,120,50,144,49,177
5270 FOR I=1 TO 20 STEP 2
5271 RESTORE 5181 :READ XM, YM:PSET(FNXP(XM).FNYP(YM)),7
5272 FOR J=1 TO S50:READ XM, YM

&= 5273 LINE-(FNXP(XM)  FXYP(YMI+1),7

%3 5274 NEXT:NEXT'!:END

5275 RESTORE 5350

5280 READ XM, YM

5290 PSET (FNXP(XM),FNYP{YM)).7

5300 FOR [=1 TO 14

5310 READ XM, YM

5320 LINE-(FNXP(XM),FNYP(YM)),7

5330 NEXT

5340 'RIVER

5350 DATA 140.182,143,178,130,156,128,153,129,148,129,147,130.,146,132,144

5360 DATA 139,139,139,133,132,126,131,124,131,122,130,119,145,13

5370 RESTORE 5450

5380 READ XM, vM

5490 PSET (FNXP(XM),ENYP(YM}),7

5400 FOR [=1 TO t4 _ .

5410 HEAD XM, Y% : A-9



5420
5430
5440
5450
5460
5470
5480

LINE- (FNXP(X“) FENYP(YM)), 7

NEXT

'RIVER LEFT

DATA 141,183,144,178,143,176.135,163.129, L53 130 147,133,145, 140, 140
DATA 140,134,140,133,139,131, 132,124 132,120,145,124,147,113

RESTORE 6550
READ XM, YH

PSET (FNXP(XM),FNYP(YM)),7
FOR I=1 TO 2

READ XM, YM

LINE~ { FNXP(XM) , FNYP(YM)) . 7, , &H3333
NEXT .
‘DISTRICTL

DATA 135,163,140,158,134,145
RESTORE 5680

READ XM, YM

PSET. (FNXP(XM),FNYP{YM)),T
FOR =1 TO 3

0. READ XM, YM

LINE- (ENXP{XM) ,FNYP(YM) ), 7..8H3333

"NEXT

2
DATA 140, 198 143 154,144,150,140,140
RESTORE 5780

READ XM, YM

PSET (FNXD(XM) FNYPC(YM)),7

FOR 1=1 TO 1

READ XM.YM . :

LEINE- {FNXP{XM), F\YP(Y%)) 7,.,&H3333
NEXT

'3 .

DATA 136.150,142,145

RESTORE 5880

READ XM, YM

PSET (FNXP(XM)},FNYP(YM)),7

FOR 1=1 TO 4

READ XM, YM

LINE- (FNXP(XM), PVYP(YH)) 7,,8H3333
NEXT

'4

DATA 144,150,158,150,159,138,157,138,142,144
RESTORE 5980

READ XM.YM

PSET (FNXP(XM),FNYP(YM)),7

FOR I=1 TO 1

READ XM, YM
LINE-(FNXP (XM} , FNYP(YM)Y), 7, ,8H3333

- NEXT

'S5
DATA 157,138.140,135

RESTORE 6080

READ XM, YM

PSET (FNXP{XM), FNYP(YM)),7

FOR [=1 TO 4

READ XM, YM -
LINE-{FNXP(XM) ,FNYP(YM)Y, 7, ., &HI333
NEXT

‘6

DATA ‘145,114,148, 124 147,125.160,134, 161,126
RESTORE 6180

READ XM, YM

PSET (FNXP(XM),FNYP{YM)),7

FOR 1=1 TO 1

READ XM, YM

LINE- (ENXP(XM) ,FNYP(YM)),7.,&8H3333
NEXT

‘7

DATA 159,138.160,134

RESTORE 6280

READ XM, ¥YM

PSET (FNXP(XM) ,EXYP(YM)),7

FOR [=1 TO 1t

READ XM, YM

LINE~ (FNXP(XM) ,FNYP(YM)) .7, . 8&H13333
NEXT

'8 . )

DATA 147.125,139,131

RESTORE 6380

READ XM, ¥YM

PSET (FNXP(XM) ., ENYP(YM)),7

FOR [=1 TO 23

READ XM, YM

EINE- (FNXP(XM) ,FNYP(YMY) , 7., &H3333
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6360 .NEXT
6370 'y
6380 DATA 143,176,153,175,148,162,144,150
6400 RESTORE 64380
‘6410 READ XM, YM
- 6420 PSET (FNXP{XM) ,FNYP(YM3),7
6430 FOR (=1 TO 3
6440 READ XM,YM
6450 LINE-(FNXP(XM),FNYP(YM)),7,,8H3333
6460 NEXT
6470 '10
6480 DATA 153,175,156,185,152,188,155,201
6500 RESTORE 6580
6510 READ XM,YM
6520 PSET (FNXP(XM), FNYP(YM)).
5530 FCR I=1 TO 5 :
6540 EAD XM, YM
6550 LINE-(FNXP(XM),FNYP(YM)),7,,8H3333
6560 NEXT '
6570 *11. -
6580 DATA 153,175,164,174,158,160, 165,154,160,152,148,162
‘6600 RESTORE 6680
6610 READ XM,YM
6620 PSET (FNXP(XM)},FNYP(YM)),7
6630 FOR I=1 TO 3
6640 READ XM, YM
6650 LINE-(FNXP(XM),ENYP(YM)), 7..&H3333
6660 NEXT
6670 '12 o :
6680 DATA 165,154,167,152,166,150,158,150
6700 RESTORE 6780
6710 READ XM.YM
6720 PSET (FNXP(XM), FNYP(YM)) 7
6730 FOR I=1 TO 7
6740 READ XM,YM .
6750 LINE-{(FNXP{XM), FNYP(YH)) 7,.&H3333
6760 NEXT
6770 '13
6780 DATA 164,174.168,174,169,176,178,176,181,158,183,149,179,146,166,150
6800 RESTORE 6830
6810 READ XM, YM .
6820 PSET (ENXP(XM) ,FNYP(YM)),7
6830 FOR i=1 TO &
6840 READ. XM, YM
6850 LINE- (FNXP(XM),FNYP(YM)).7,.&H3333
6860 NEXT
6870 14
6880 DATA 175,123,183,128,187,128,199,128,207,108,212,108
6900 RESTORE 6930
6910 READ XM.,YM
6920 PSET (FNXP(XM)Y,FNYP(YM)),7
6930 FOR I=1 TO 4
6940 READ XM, YM
6950 LINE-{(FNXP(XM),FNYP(YM)),7,,8H3333
6960 NEXT
6970 "1i5
65980 DATA 183,149,187,147.188,143,185,142,199,128
7000 RESTORE 7080
7010 READ XM,YM¥
7020 PSET (FNXP{XM),FNYP(YM)),7
7030 FOR- I1=1 TO 11
7040 READ XM, YM
7050 LINE-(INXP{XM) ,FNYP(YM)),7,,8H3333
7060 NEXT
7070 '16 )
7080 DATA 187.147.199,150.206,149,213,146,218,152,224,151,228.,157,242,158,24
2,156,240,154,240,133,241,133
7100 RESTORE 7180
7110 READ. XM, ¥YM
7120 PSET (FNXP(XM), r\YP(Yw)) 7
7130 FOR [=1 TO 13
7140 READ XM.YM
7150 LINE- (FNXP(XM),FNYP(YS)),7,, 8143333
© 7160 NEXT
TL70 *17
7180 DATA 197,249,1907,239,177,215,177,207,178,199,195,200,196,205,213,206,21
3,202,221,2056,228,208,226,211,228,222,228,240
7200 RESTORE 7280
7210 READ XM, YM
7220 PSET (BENXP(XM),ENYP(YM)) .7
7230 FOR i=1 10 1
7240 READ XM, YM A-11




7250 LINE-(FNXP(XM) ,FNYP(YM)).7.,8H3333

7260
7270
7280
7300
7310
7820
7330
7340
7360
7360
7370
7380
7400
T410
T420

7430
T440

NEXT

‘L8 : )

DATA 177,207,156, 202
RESTORE 7380

READ XM, YM

PSET (FNXP(XM), ENYP(YM)) . 7
FOR [=1 TO 1

READ XM, YM

LINE—(FNXP(XM).FNYP(YM)).T..&H3333

NEXT

19

DATA 178,199,178,196
RESTORE. 7480

READ XM.YM

PSET (FNXP(XM), PNYP(YH)) 7
FOR I=1 TO 10 -

HEAD XM, YM

7450 LINE-(FNXP{XM),FNYP(YM)},7,,&H3333

7460
7470

NEXT
'20

7480 DATA 178,176,191,173,194,177,193,183,198,186, 206 169 209,169, 207 lﬁb 21
0,161,217,162,218,152

7500
7510
7520
7530
7540

RESTORE 7540

"READ XM, YM

PSET (FNXP(XM),FNYP(YM)),7
FOR [=}f TO 6
READ XM, YM

7550 LINE-(FNXP(XM) , FNYP{YM)).7,,8H3333

7560
7570
7580
7600
7610
7620
7630
7640

NEXT
21

DATA 198.185.199.198.209.198.213.194.219.195.219.200.22i.265

RESTORE 7680
READ XM, YM

PSET (FNKP(XM),FNYP(YM)),7
FOR I=1 TO 4

READ XM, YM

7650 LINE-(FNXP(XM),FNYP(YM)), 7,.&“3333

7660
7670
7680
T700
7710
7720
7730
7740
7750
7760
7770
7780

NEXT
r2z2

DATA 221.205,229,197.228.193,243,164,242,158

RESTORE 7730

READ XM, YM

PSET (FNXP(XM) ,FNYP(YM)),7
FOR I=1 TO 14

READ XM, YM

LINE-(FNXP(XMY, FNYP(YW)) 7., &H3333

NEXT
‘23

DATA 284,242, 232 224,286,222,281,215,288,201,291, 201.291;189.288;185.28

'8,176,286,173,286,167,298,166,304,159,319,160,330,143

7800
7810
7820
7830
7840
7850
7860
T870
7880
7900
F910
7920
7930
7940
7950
7960
7970
7980

0,148

8000
8010
8020
8030
80410
8050

8060

8070
8080
8100
8110
8120
8130

RESTORE 7880

READ XM, YM

PSET (FNXP(XM),FNYP(YM)),7
FOR [=1 TO 5

READ XM, ¥YM

LINE- (FNXP(XM), FVYP(YW)) T.&H3333

NEXT
'24/25

DATA 243,164,255,164,257,161,280,167,281,174,286,173

RESTORE 7980

READ XM, YM :

PSET (FNXPXM) , FNYP(YM) ), 7
FOR I=1 TO 8

READ XM, YM

LINE- (FNXP(XM) , FXYP(YM)), 7, ,4H3333

NEXT
'26

DATA 131,122,127,122,125,130,120,129,120,134,120,138,123,136,128,137.13

RESTORE 8080

READ XM, ¥YM

PSET - (FNXP{XM) , FNYP{YM}),7
FOR I=l TO 1

READ XM, YM

LINE- (FNXP(XM) ,FNYP(YM)), 7,.&HJJJ3

NEXT

t27

DATA 132, 144 132,126
RESTORE 8180

READ XM, YM

PSET (FNXP(XM),FNYP(YM)),7

FOR 1=1 TO 4
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8140 READ XM, YM !

8150 LINE-(FNXP(XM), EFNYP(YM)) 7, .8H3333

8160 NEXT

8170 ‘28

8180 DATA 128,148,116,.148,111,162,118,167,129,1556
8200 RESTORE 8280

8210 READ XM, YM

8220 PSET (FNXP(XM),ENYP(YM)),7

8230 FOR I[=1 ToO !

8240 READ XM, YM

8250 LINE- (FNXP(XW) FNYP(YM)) 7,,&H3333

8260 NEXT

8270 *29

8280 DATA 118,167,120, 173

8300 RESTORE 8380

8310 READ XM,YM

8320 PSET (FNXP(XM),FNYP(YM)),7

8330 FOR [=1.TO 2

8340 READ XM.YM :

8350 LINE- (FUXP(XH) FNYP(YM)),7,,&8H3333

8360 MNEXT

8370 ‘30 - -

8380 DATA 116,148,116, 140 120,138

8400 RESTORE 8480

8410 READ ¥M,YM

8420 PSET (FNXP(XM), FVYP(Y“)) 7

8430 FOR [=1 TO 18

8440 READ XM, YM

8450 LINE-(FNXP(XM), FNYP(YM) ), 7..8HSSSJ

8460 NEXT

8470 '31 .

8480 DATA 120, 134 117, 134 117,132,113,131,112.127, 105,130,104, 123 105,121,953
,116,82,127,72,126,71,136,65,137,59,144,61,144,60,153,84,152,105,144,116, 148
8500 RESTORE 8580

8510 READ XM, ¥M

8520 PSET (FNXP(XM),ENYP(YM)), 7"

8530 FOR [=1 TO 7

8540 READ XM.YM

8550 LINE-(FNXP(XM), FNYP(YM)) 7,,8&H3333

8560 NEXT

8570 '33

8580 DATA 105.121,1i0,110,110,103,121,102,130,113.129.117.125.118,127,122
8600 RESTORE 8680

8610 READ XM.,YM

8620 PSET (FNXP(XM),FNYP(YM)),7

8630 FOR 1=1 TO 1

BG40 READ XM, ¥YM

8650 LINE-(FNXP(XM) . FNYP(YM)),7..8H3333
. 8660 NEXT'

8670 '34

8680 DATA 50,144,59,144

8700 RESTORE 8780

8710 READ XM, YM

8720 PSET (FNXP(XM),FNYP(YM)),7

8730 FOR [=1 TO 3

8740 READ XM.YM

8750 LINE-(FNXP(XM),FNYP(YM)),7,,&H3333

8760 NEXT

8770 '35

8780 DATA 121,102,121,105,126,83,123.74

8800 RESTORE 8880

8810 READ XM, YM

8820 PSET (FNXP(XM) . FNYP(YM)).,7

8830 ¥OR [=1 TOQ 2

8840 ‘READ XM.YM

8850 LINE-(FNXP(XM) . FNYP(YM)).7,,8H3333

8360 NEXT

8870 *36/32 _

8880 DATA 93,116,63,105,52,103

8881 "COPY .5:END

8890 'DISTRICT CENTER

8900 HESTORE 8950

8901 :PIM DISPX(37},DISPY(37)

8910 FOR i=1 TO 37

8920 READ DISPX(I).DISPY(I):NEXT

#930 RETURN

8940 i B . ‘
8950 DATA 133,1535,140,151,138,145,152,1456,145,139,153,118,149,132,140,122,14
4,166,150,185 S : '
8960 DATA 156.166.151,154.170.162.192.115.176.136.2]7.132.203.223.180.233,16
4,189,200,162

8970 DATA 185,190,221,178,317.206,257,200,280,148, 127,133,136,136,121.156,12
7.169,123,13 j\_13




8980 DATA 90,134,95,85,118,118,80,165, 134 97.65,122,370,60

10000 '*#*********************#********m************************#***********
L R

10001 *MAPCIRCLE : i

10002 PAI=3.141569:VOLM=.5 :DTA=20 :DIAS=50

10003 TILEs= CHR$(&H1)+CHRS(8HG)

10004 GOSUB *PICSET

10005 CIHR 4 (RING=7 ;RINGS=2

10006

10009 FOR TYE=1 TO l

10010

10012 *CIRCLE (FNXP(30),FNYP(234.5)),SQR(500 *CIRR)

10013 'CIRCLE (FNXP(30), FNYP{239.5)),5QR(200 *CIRR )

10014 *CIRCLE (FNXP(30),FNYP{(242)),SQR(100%CIRR) ':END

10015 FOR L= } TO 37 'STEP -1 ) . . )

10016 E=PICSET(L):FFF&=TRIP#(I)/CVYE(I,9)/VOLM ‘:FFE«=WKER(I'5)/VOL%
10017 'FOR J= 0 TO FFE# STEP RING . k-
10018 'CIRCLE (FNXP(DISPX(I}-J3/20),FNYP(DISPY(13+J)),DIA, 7.,..F O.NEXT

100t9 FOR J= 0 TO FFF& STEP RINGS

10020 CIRCLE (FNXP(DISPX(I) J/20), FVYP(DISPY(I)+J)) DIA,7.,.:.,F.0" SQR(POP#(

1.8)

10021 'CIRCLE (FNXP(DISPX(I)),FNYP(DISPY(I)))},SQR{POPF#(I,11)/80 )

10022 "CIRCLE (FNXP(D!SPX(I)).FNYP(D[SPY(!))),SQR(SWN#(I,B)*10/355).7....F.

0 B L
10023 *1F CLL#(1,8)=1 THEN 10030 : R L . :
10024 *CIRCLE (FNXP(DISPX{i)), FNYP(D{SPY(I))) SQR(SWH#(! 8)/30/CLLﬂ([ 83,7
L0, 2%PAT%(1-CLL¥CT, 8y ,.F.7

10025 'CIRCLE (FNXP(DISPX(I1)) ,FNYP(DISPY(1))). SQR(SHW#(} S)IPOP#(I 8)/36a3*
10000008/CLLECI,8)Y 3,7,..,.F,0

10026 *LPRINT I[,SWW3(1,8)/POP8(I, 8)/36a#*1000000#ICLL#(I 8)

10027 - *CIRCLE (FNXP(DISPXCI)),ENYP{DISPY(I})).SQRC(CYE(I, 6)+CVE(I,7))*CIHR
Y.7,...E.0 : . . : : : : L .
10028 'CIRCLE (FNXP(DISPX(I)).FNYP(DISPY(I)+J)).SQR(VCVE(I.5)*CIRR).?....F
.0 :

10029 NEXT:NEXT :NEXT

10030 FOR J=0 TO 62/VOLM STEP RINGS:CIRCLE (ENXP(30-F/20), FMYP(234 a+J))‘
DIA,7,.,.F.,0 NEXT )
10040 'GOSUB *SHOBUN

10041 FOR [=1 TO 37

10042 LPRINT USING "& &"3DISs(L)

HE S

10043 LPRINT USING"#&¥%.%%;TRIP¥([)/31/CYECL, : p
10044 NEXT : _g
10045 'COPY §

10050 END

10090 #PICSET

10091 RESTORE 10094

10092 FOR [=1 TO 37

10093 READ PICSET(I):NEXT
10094 DATA 19,10,11,9,12.29,28.1.2.3,4,5,30,27,26,7,6,8,33,35, 34 31.36. 32.18
LJ17,28,13,22,20,15,16,14,24,25,23,3

10095 RETURN

11000 *SWWMOD

11010 FOR =4 TO 8

L1020 SWWH(H, [)=SWWE(6, [I+SWWR(T, [)+SWWE(E, 1)
11021 POPE(G6,1)=POPH(6,1)+POPR(T, ] )+POPR(E, 1)
L1030 SWW#(O,1)=SWWE(9, [)+SHWR (1D, [}

11031 POPH(9,1)=POP#(9,1)+POP#(10,1)

L1040 SWWHCLL, [D=SWRE{L], [)+5WWe(I2, )

11041 POP#(11,1)=POPx{(11,1)}+POP#(12,1)

11050 SHWWECL4, [)=SWW2(LA, [)+SWWR(IS, [)+SHWH#(16, |
11051 POP#(14,13=POPE{14,[)+POP#(15,[)+POPR(16,]1
11060 SWWRCLT, T)=SHWR(17, [)+SWHR(LE, [I+SWWR(L19, I
11061 POP#(17,1)=POP&(}7,[)+POPH#(18,1)Y+POP#(19,1
11070 SWWR(20,[)=SWW2(20, [)+3WRE (21, 1)+SHWH (22,1
11071 POPH#(20,1)=POP#(20,1)+POP#(2},]1)}+POPR (22,1 .
L1080 SHWH(28, [)=SWW5(28, [)+SWWE(29,1) £
11081 POP#(28,1)Y=POP¥(28,[)+POPE(29.,1) ;E
11090 SWWE(32,1)=SWWz(32, | )+SKW#(33,1)

11091 POP#(32.1)=POP# (32, [)+POP¥(33,1}

11100 NEXT

11110 FOR I=1 TO 11

L1120 SWWFH (6, [)=SWWF#(6, [ )+SWHFH (T, [)+SHWF#(8,T)

11121 POPF#(6,1)=POPF#{6,1)Y+POPF#(7,1)+POPF#(8,1)

L1130 SWWE#(O,[)=SWWFR(D,1}+SWWFE(10, )

11131 POPF#(9.1)=POPF#(9.I)+POPF#(10.[)

11140 SWWFR(11,[)1=SWWFR#(11,1)+SHWFa{12

11141 POPF#{11.1)=POPF#C1l, 1)+P0PF#(12 l)

1I150 SHWFH(14, [)=SWWFH#(14, [)+SWWFH(L15, [)+SHWFE(L16, 1)

1115 POPF#(14,[)=POPF#(14,1)+POPF#{15,1}+POPF&#(16,1)

11160 SWWFE(17, [)=SWWIFB (17, [)+SWWF#(L8, [)+SWHFR(19, I
11161 POPF#(17.1)=POPF#(17.1)+POPF#{(18,1)+POPF#{19,1]
E1170 SWWFE(20, [)=SWWER (20, [)+SWWEH(21, D +SWWFH(22,(
11171 POPF#(20,1)Y=POPIF#(20,1)+POPF#(21,1)+POPF#(22,1

A-14
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11180
11181
11180

1119¢

11200
11210
12000°
12010
12011
12020
12030
12040
12050
12060
12070
12080
12090
12100
12101
12110
12111
12112
12113
12114
12120
12130
12140
12150

SWWFR (28, [)=SWWFE (28, [ }+SWWIH (29,1
POPF# (28, 1)=POPF¥ (28, [ }+POPF#(29,1
SWWFE (A2, [)=SWWRER(32, [ }+SUWFS (33,1
POPF#(32,1)=POPF&#(32, 1 )+POPF&#(13,1
NEXT: -
RETURN ’
1o ok v o o ke sk o ok ok o o ok ke o a8 Sl e e R K SHOBUN e s ok 382 3k e 3 ok ofk ok ok ok o o ¢ ok ok sk o B ok o s ok o o ok e ok ok R K
*SHOBUN .
'DIAS=50
RESTORE 120590
FOR I=1 TO 4
READ SMXCI1),SMY([):NEXT
DATA 54,130,233,132,192,219,35,20
FOR 1=1 TO 4 )
READ COMP (1) ;NEXT’
DATA 100,100,0,0
FOR =1 TO 4
READ LFIL(1):NEXT
DATA 1500,1500,500,500
FOR I=1 TO 4
FFG= COMP(!)/VOLM/(D[AS/DIA)“”
"FFG=LFIL(1)/VOLM/ (DIAS/DIA>"2 .
IF FFG=0 THEN GOTO 12140
FOR =0 TC FFG STEP RINGS .
CIRCLE (FNKP(SHK(I) ~J/20) ,FNYP(SMY{(I)+J)),DIAS, 7...,F.0
NEXT
NEXT
FOR §=0 TO IOO'IVOLH/(DIAS/DIA) 2 3TEP RINGS:CIRCLE {FNXP(20- J/20) FN

¥YP(224.5+J)),DIAS,7,,, . F.0 NEXT

12160
12500

RETURN
FOR J=0 TO 200!/VOLM STEP RING:CIRCLE (FNXP(30-J/20),FNYP(234.5+J)),D

LA, 7,,,,F 0 NEXT

13000
13010
13020
13021
13022
13023
13024
13025
13026
13027
13028
13029
13030
13031
13032
13033
13034
13035
13036
13037
13038
13039
13040
13041
13042
13043
13044
13045
13046
13047
13048
13049
13050
13051
13052
13053
13054
13055
13056
13057
13058
13060
13070
13071
13080
13090
13091
13092
13093
113094
13100

b sfesfesieof o okl s oRoRok okoke sokaieotokstor WHIER  skeoob sboke s ok e obe sbe s e o o skl sk ofe ol b ool oo o ac ok s oo sk ok ook oo ok
*WKER
DATA 25,221,265,1,.512
DATA 26,118,139.16,,299
DATA 15,63,118, 11,,207
DATA 32. 119 '166,5,.322
DATA 22,88,141,6,,2587
DATA 56.241.281.20.,598
DATA ,....0 :

DATA ...,,.0
DATA 71.23%,327,15..652
DATA  ,,,..0
DATA 50,206,363,7,.628
DATA  ,.,..:0
DATA 23,111:,183,5, ,322

DATA 37,129,158,12,,336
DATA ..,...0

DATA  , ... 0 :
DATA 54.187,234,19..494
DATA .,...0

DATA  ,..,,0

DATA 58,211,199,3,,471
DATA -, .., 0

DATA ,,,..0

DATA 3,9,34.2,,48

DATA 13,40,63,,,121
DATA 7.25,50.2.,84
DATA 23.83,167.21,.294
DATA 19,71,159,10,,259
DATA 10,69,143,4,,228
DATA  ,,,,,0

DATA 11.53.94.8,,166
DATA 25,89.196,9,,319
DATA 29,101.,96,7,,233°

DATA ,..3.0
DATA 10,47,85,1,,113

DATA  ,....0

DATA 6,24,100,2,,132

DATA |, ,4.s0

DATA 645,2629,3838,186,7298

RESTORKE 13020
FOR 1=1 TO 37

FOR J=1 TO 5 -

READ WKER(I,J):MEXT:NEXT

* **xx**#x‘kxx*?xmx*****x*x* AREA v s tie sic st sio ot sk ok ok s 3 95 ok s 55 5% ok oK ofe 330 35 ok 330 ok 9% e 3k e vie ok o
DATA 5536.1931,1416,8369,5536, 16662,9326,10921,10565,11545

DATA 10265,7164,22679,33887,27193,82479,76613,55789,32908, 48904
DATA 20476,69903,236261,174331,123859,8626,6051,10515,12789,6180
DATA, 53947, 155432 ,25724,79698,42874, 18283, 1568737

RESTORE 13091 A-15



13110 FOR l=1 TO 36

13120 READ AREA(I):NEXT ; o : . .

TIL IO ok stoohoskeoke ok obe sk ook o e ok e o 3 ok o6 o8Ok e e ok SFTAI . sk 3505 0 23 ot o 8 o o o b o ot oK oK o o S o 2B 6 o o o e 6 o ok o ok ok

13131 DATA 41407,22072,15295,39977,22107,21569,3170,26116,22854,33909

13132 DATA 49436.30469.43527,28438.52057.30145,24410.28388,3347?,60456

13133 DATA 27387,31850,8287,11175,11564,46278,35238,26617,33917,23920

13134 DATA 39261,19412,34116,24876.20914,120560,1064751

13140 RESTORE 13131

13150 FOR [=1 TO 36

13160 READ SETAIL(1):NEXT

13170 RETURN

14000 *=GOMI

14001 DIM GOMI#(37}, TR[P#(E?)

14010 RESTORE 14020 'TOTAL : )

. 14011 *RESTORE 14070 'WACHARAPOL “
14032 'RESTORE 14100 'ON-NUT COMPOST
14313 'RESTORE 14120 'ON-NUT OPENDUMP ’ N
i4014 *RESTORE 14140 *‘NONGKHAEM COMPOST . . .
14015 '"RESTORE 14160 *NONGKHAEM OPENDUMP

14020 DATA 6618,3197,2017,4438,3781, 3640 3800 3556, 6414 4721, a799 4683 7722,
5721,3334,15620,4068,4895,6884

14030 DATA 6707,2972.3690,231,1503,12253, 4a31 3729 3307 3?98 2448 4523 2107.,3
265,1031,3388,1369,3993

14031 DATA 1725 892,557,1031,848,822, 1081 1024, 14?1 1172 1100 1009 2180,1874
+1181,608,861,1169,1635

14032 DATA 1590.859.914,103,438,513,1333,1046,877,961,717,1387, 598 878,206.,9
60,580,1304

14040 FOR I=1 TO 37

14050 READ GOMI¥ (I):NEXT

14051 FOR i=1 F0-37

14052 READ TRIPEC(I):NEXT

14060 *

14070 DATA 0,0,0.0,0,0,0,0,3560,4340,5403, 3154,5088,0,0,0,4052,4879,6884
14080 DATA 2247,2392,2665,0,0,0,0,0,0,0.0,0, 0,0,0,0,0,1271

14090 RETURN

14100 DATA ©.0,0,455,832,83,59,0.,47,0,145,320, 484,947,25,136,0,9,0

14110 DATA 1295,58,73,13,129,102,0,0,0,0,0,0,0.,0,0,0.0, 159 .~

143120 DATA 0,3,148,3978,1976, 436 1191,1.436,263, 251 1000,2151,.4774", 3309 1384

0.0,0

14130 DATA 3156 522, 932.217.1373.1122.0.0.0.0.0.0.0.0.0.0.0.1299

14140 DATA 500, 141.h0 0,48,117,61,69,170,9,0,7,0,0,0,0.0,0,0 : i -é
14150 DATA 0,0,0,0,0,0,123,44,125,179,49,54,40,60,37.69.19,13 :

14160 DATA 6118,3053,1849,5,925,3003,2490,3486,2201,109,0,202,0,0,0,0.6, 15 0
14170 DATA 0,0,0,0,0,0, 4408.3685 3182,3619,2399,4471,2067,3205,994,3319,1350
1252

A-16



B R L T T araa——— FINANCE oo s stk ok ok of ok ok afc e ok oh ok s e sic o ok o o ks o ool s sl sbe ok ok ol ate o A sk fe o ok o o o e ook
20 ¢

30

40

80 ' 1980-11-29 ° K.M

60 GOSUB =INIT

T seofeoke ok o ot e e e b 3 o o ot ke s RO 50k s ol 33 o e e ok ke afe oo e e s e e b e ok sk ok 3k o o o 3 ot ke b ke s sk o o o o e ke ke i ok ok e sk s ok ke ok
71 GOSUB. #MBDATA

90 GOSUB =GRAPH

91 GOsuUB *READDATA

92 'GOSUB *ORESEN

93 GOSUB =BOU

G4 GOSLB xPOUT

100 END

110 xINIT

120 OPTION BASE 1 )

130 PIM WDT(25),Y(15),LS(25),GOMI#4(12) MINKAN#C12),COMPE(12), INCINE#(12)
131 -DIM BMASLS(12) ,BMABGE(12),COSTCE(L2),COSTP#(12},COSTI#(12),COSTSR(L2)
132 DIM COSTB#(12),COSTSL#(12) CUNITH#(12)

133 FLAG=0

140 RETURN

TGO skoeok sk e sic e s o e ok 36 ok 3k s o sk ¢ 3k e i o ok sk s o e afe o s ok ok 7k o o3 o 5% i 230 sk ok ok 36 i o ok afe e sl s e e o3 ke e e R Y ROR 3K

170 ¢

1806

190 °

2q0 ¢

2190

220 GOSUB *GRAPH .

230 'CIRCLE ((YS-YB)#*100,-WDT(1}*DTR),12

240 'PSET ((YS5-YB)*100,-WDT(1)*DTR),7

250 'FOR YEAR=1982 TO 1982+DN-1

260 'LINE - ((YEAR- YB)%100, -WDT(YEAR ¥YB-13«DTR) .7

270 "CIRCLE ((YEAR-YB)*100,-WDT(YEAR-YB-1)*DTR}, 12 :NEXT

280 'LOCATE 10, 26 SPRINT "Phra Nakhon';

290 END

300 "FOR J=% TO bN: Y{J)=WDT{J):XEXT

310 *'GOSUB =L§

320 + . _

330 'PSET ({(YES-YB)}*100,-(A+B=YES)%*DTR),7

340 FOR YEAR=YES TO YE

450 LINE -((YEAR-YB)*100,-(A+B*YEAR)*DTR},7.,&HF99F

360 'LS(YEAR-YES+1)= (A+B*YEAR)

370 'NEXT

380 ¢ )

390 *‘FOR YEAR=YES TO YE . .

400 "PRINT USING "HEFSRHHUSLBAHE"YEAR: i PRINT USING "R8##828. 4" LS (YEAR-YES+1
YINECLS 3 .

410 LOCATE 10,22 :PRINT "Phra Nakhon":

420 'COPY 2

430 *NEXT :END

440 'xﬁ**m***x******x******#***sx*w**$* DATA  shoskeote o stoodesb sk ofeobe ool sk o ol o o e sl o o e ok 5 o o o el

450 DATA 100,120,140,160,180,200,210, 240,260,340, 400,460,450,600,520,390,430
,600,700,580, 1000 '

460 DATA 100,120,140,160,180,200,210,240,260,340,400,460,450,600,520,390, 430
LB600,700,580,1000 .

470 DATA 100,120,140,160,180, 200,210,240, 260 340,400,460,.450.600,520,390, 430
, 600, 700 580,1000

480

490 *GRAPH )

H00 CONSOLLE 0,25.,0.0

510 SCREEN 2,1,0,1

520 YIEW (0,0)-(639,399).0,7

530 CLS 3
- 540 W]\DOW (-300, "1600) {2700,200)
350
560 LINE (-JOO.—IGOO)*(E?OO.ZOO).?.B.3030'
570

580 *=XYGRAPH

590 LINE (0,0)~(0,-1550)

600 FOR 1=100 TO 1500 STEP 100

610 LINE (0,-1)-¢-20,-1):LINE(O,-1)~(2500,~1),7..33 (NEXI

620 RESTORE *YAXISDATA =

630 FOR (=0:TO L1500 STEP 100 _

640 FOR J=1 TO 4:READ Y$:KCORD=VAL("&H"+YS) - '

650 PUT (MAP(-300+38x%J,0) ,MAP(-1-30,1)),KANJI (KCORD),PSET,7,0:NEXT :NEXT

660, *YAXISDATA _ o '

670 DATA 2002,2002,2002,10, 2002,300,10,10, 2002,700,10,10, 2002,B00,10.,10,

2002,F00,10,10, 100, [0,10,10, 100,300,10,10, 100,700,10,10, 100,B00,10,

.10, 100, ¥00,10,10, 300,10,10,10, 300,300,10,10, 300,700,10,10, 300,B00,10,
10 . :

680 DATA 300,F00.10,10, 500,10,10,10 A-17

690 LINE (0,0)-(2600,0) ;



700 FOR 1=100 TO 2500 STEP 100 L .

710 LINE ([, 0)=C T ,20):LINECI, 0)-C1,-1550),7,,33 INEXT

720 RESTORE *XAXISDATAE . : ’ .

730 FOR [= 0 TO 2500 STEP 100

740 - FOR J=1 TO 2:READ XS:KCORD=VYAL("&H"+XS)

750 PUT (MAP([-110+38%J, 0) MAP (B0, 1)}, KANJFI(KCORD), PSET 7, 0 NEXT.: NEXT

760 *XAXISDATA

770 DATA 100,10, 100.100. 100,300, 100,500, 100,700. 100,900, 100, BOO 100,D
00, 100,FO00, 100,1100, 300,10, 300,100, 300,300, 300,500, 300,700, 300,900,
300,800, 300,D00, 3C0,F00, 300,1100, 500,10, 500,100, 500,300, 500,500, 3500,
700, 500,900run ) ' :

T80 *XAXISDATAZ ) : : S :
790 DATA F00,10, FQ0,100, FO0,300, F00,500, FOO,700, E00,900. FOO,BOO, 'FOO,D
00, FOO,F00, F0O0,1100, 1100,10, 1100,100, 1100,300, 1100,500, 1100,700, 1100
,900, '1100,B00, 1100,D00, 1100,F00, 1100,1100, 300,10, 10,100, 10,300, 10,
500, 10,700, 10.800 :

800 rcoPy2

810 RETURN . :

820 ' waiemioolkciok ook oiolok Rk LS doopiolopiok oo ol ook folololoiofolok okok
830 *L3

B40 X1=0:Y1=0:Z1=0:X2=0:Y2=0

850 FOR J=1 TO DN

860 JJ=(J+¥8~1)

870 X1=X1+JJ

880 Y1=Y1+Y(J)

890 Y2=Y2+Y(J)xY(I)

900 Zl=21+JJ%Y(J}

910 X2=X2+JJIxJJ

920 NEXT J

930 A= (XZxY1l- Zl*Xl)/(DN X2-X1%X1)

940 Bx(X1=Y1-ZL14DN)}/ (X1%X1-DNxX2)

950 R=(Z1-X1%Y1/DN)=*(Z1-X1*Y1/DN)/ (X2~ ~K1#X1/DN)/(Y2-Y1*Y1/DN)

960 LOCATE 8. O:PRINT “y=";A;"+"B;"x “irr="iR

970 . RETURN

1000 STEADDATA ' ok sk i e s o et 8 oo o 3 ot 4B R 80K 0% SO s R sl IOk et ok ot ok

1010 RESTORE 1030

1011 FOR I=1 10 12

1020 READ GOMI# (1) :NEXT

1030 DATA 4108,4770,5108,5458.5819,6193,6579,697Y7,7389,7815,8254, 8?08

1040

1110 RESTORE 1121} ' e
1111 FOR I=1 TO 12 ,g
1120 READ MINKAN# (1) INEXT

1121 DATA 1000,1300,800,5900,5800,6150,6750,7200, 4030,4330,5260.,5780

1122 RESTORE 1125

1123 FOR =1 TO 12

1124 READ BMASLA (1) :NEXT

1123 DATA 3100,3470,4300,1000,0,500,700,1030,2800, 2900, 2500, 2000

1130

1131 RESTORE 1134

1132 FOR [=1 TO 12

1133 READ BMABG#(I):NEXT

1134 DATA 6900,8600,0140,9862,10641,11482,12389,13368, 14036 14738,15475, 1694

1135 RESTORE 1138

1136 FOR I[=1 TO 12

1137 READ COMP# (1) :NEXT '

1138 DATA 0.0{0.0.400.400.400.400.400.400.400.400'

1139 RESTORE 1142

1140 FOR {=1 TO 12

1141 READ INCINE# (F)NEXT

1142 DATA 0.0,0,0,3,3,3,153,153,153,153,473

114% FOR 1=1 TO 12

1146 READ CUNIT#{([) :NEXT )

1147 PATA 300,292,294,.292,296,294,296,310,321,324,328,33%
1190 RETURN «
1200 %*ORESEN' ***w*xsm**x*&**ux**u****x*¥***$k¢ﬁm*******w$**x$x$4*k*x* E
1210 PSET((L+1)%100,-~GOMIE(1)*.1}

1220 FOR Y=1 TO 19

1230 LINE-((I+Y)*100,-GOMI(Y)*.1),7

1240 CIRCLEC(1+4Y}%100,~GOMI(Y)}*.1),10,.,,,F

1250 NEXT

1260 RETURN .

1299 *BGU 1 e s s ot sk e oo R o o ok 8 oo o o o ko o ok T s s ol e s o ek o ot st ae sl el o ok e 0K K

1300 RETURN ¥ e s e o e e b o i ot o o e ok o R o o oK o R SR B s o ofe s o ok o ok ks ok o o e o ko ok o ke o ke s ol ok st ol e e S

1301 GOSURB *CAL - . . ’

1302 CHAN=2E+06 :TILES="ZHAAQQ2200"

1303 PSET({1+7)%100,0)

1304 FOR Y=1 TG 12 ) ) B
1305 PSET((.5+Y+7)$100.—0):L!NE~{(1.5+Y+7)*100.—BMABG#(Y)*lSSOOO!/CHAN).T.BF'

1306 PSET((.5+Y+7)=100,~0):LINE-((1.5+¥+7)2100, —BWABQ#(Y)*I&OOOO'/LHA\) 7.,BF
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PSET(( S+Y+731%100,-02

LINE~((1.5+Y+7)*100, —BWABG#(Y)*llOOOO'/CHA\) 7.8F,7
NEXT

EF FLAG=1 THEN GOTO 1360

FOR Y=1 TO 12

PSET((,8+¥+7)%100, —0)

LINE-((]1.2+Y+7)%100, —COS?C#(Y)/CHA\).O BE,7

L[NE-((.8+Y+7)*i00.—(COSTC#(Y)*COSTP#(Y))/CHAN),O,BF.O

LINE-CC1.2+Y+7)%100,-(COSTCR(Y)+COSTP# (Y)+COSTIR#(Y))/CHAN),7.8BF,TILEs

LINE-(( .8+Y;7)*10Q.—fCOSTC#(Y)*COSTP#(Y}+COST!#(Y)+COSTSL#(Y))/CHAN).7
LINE-((1!+Y+72%100, - (COSTCH#{Y)+COSTP#(Y)+COSTI#(Y)+COSTS#(Y))}/CHAN),7,B

NEXT

LINE (0,0)-(2600,0}
'COPY 5

RETURN

_*POUT ¥ 3 3t e ok b ok o 330 Ok R i 2% vl afe ok s ol e ok ol sk e e e o ok a6 e 2 e 2l e ok vk ok o vk O ok S o SR ol Sk el xRk ok ok s o sfeoloRORolOR K

COPY 5

RETURN -

*CAL

DY=365%1.01

FOR I=1 TO 12

'1F <8 THEN GOTO 1512 ELSE GOTO 1520
'COSTCH (1 )=GOMI# () %300%DY:GOTO 1530
COSTCH#(I)=GOMIZ(1)=CUNIT#(1}=DY
COSTP# ([ )=COMP#(1)%853%DY
COSTI#(I)=INCINEZ (T)*]1371%DY

COSTSH# (1) =MINKAN#{[)*250%DY

T
v

IF I=1 THEN 1562 ELSE 1563

COSTB#(1)=BMASL#¥(1)*185%DY :GOTO 1580
IF 1<4 THEN 1564 ELSE 1570
COSTB# (1 )=BMASL#([)%260%DY :GOTO 1580

 COSTB#(1)=BMASL#(I12%320%DY

COSTSLE(I)=COSTS#(I)Y+COSTRR( )
NEXT
RETURN

FLAG 1
DIM INV(11,25)
RESTORE 3010

'RESTORE 3510

'RESTORE 4010

‘RESTGRE 5010

FOR MB=1 TO 19

FOR Y=1 TO 10

READ INV(Y.MB)

NEXT

NEXT

FOR Y=1 fO 10 .

INYC(Y, 20)=INV(Y, L) +INV(Y,2)

INVIY,ZE)=INYV Y, 3)+INVIY, 4)+ENV(Y, S)+INVY,B)+INV(Y,?)
NV (Y, 22)—I\V(Y BY+INYLY,9)+INV(Y, 1O+ INVCY, L1y +INV(Y, L2+ ENVCY, B3+ NV

(Y,14)

2120
2130
2140
2150
2160
2161
2170

INV (Y, 23)-1VV(Y 20)Y+INV(Y, 21)+IVV(Y 223+ INVIY,IS5)+INY(Y,16)
INVCY,24)=INV{Y,1T)+INVCY, 1B)+[NV(Y,19)

INVCY,25)=INV(Y,23)+INV(Y,24)

NEXT

FOR ¥Y=1 TO 10

PRINT Y+1990: ‘ _

PRINT USING "&#g, #5887 INV(Y,20)  IXYCY, 210, INV(Y,22), INVLY,23), [NV{Y, 24)

[NV (Y.25)

21890
2190
2200
2202
2300

2310,

2313
2314
2315

2316
- 2317

2318
*

NEXT' :END

GOSUB *GRAPH

GOSUB *READDATA

GOSUB %BOU :

S BOURX " ok okok oo o o s o s ook o o oK o8 e o s e s e e o e o ok o s o a0 s e ok o B 0B 0 oK o 3528 a0k e ok s e oot
TILES="&HAAQQ2200"

FOR Y=1 TO 10
PSET((.B8+¢Y+932100,-0) '
LINE-CCL.2+Y+9)%100,-(INV(Y,15))/2),7,BF, 7 ' sdokkdeiomiolok soleokodor

LINE-({.8+Y+3)%100, - CINV(Y, 152+ INV(Y,5Y+INVIY,k2))/2),7,BF,0 'sksmdprsy
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2?19
2320
NY (Y,
2321
2322
2323
2326-
NV (Y,
t 2327
2328
2329
2330
2340

2619

3000
3010
3020

3030

LINE-{(1.,2+¥+9)%100,-CINV(Y, 15)+INV(Y 5% INVCY, 12)+IVV(Y 6)+IAV(Y 13)+1
7)+INV(Y 14)3/2),7,BF.TILES

LIVE (O 8+Y+92 %100, - {INV{Y,258))/2), 7 By, 0

LINE-CC(1+Y+9)%100, - CCENV(Y, 28) - (INV (Y, 20)+INV(Y I+ EINYLY, 4)+[NV(Y 8+
9)*INV(Y 10)+INV(Y 113))¥/23,7,BF, 0

'L;NE (0,0)-(2600,0)

NEXT
GOSUB *POUT
END :

'************* MAFRIX DATA st s 53 o e 8 o8 o o R o ok o o o o ot o o o o ok o o o o o 8 o o R OB
DATA 95,0,0,0,0,0,0,0,0,0 ° :

i

DATA ¢,0,0,392,0,0,0,0,0,280 £
DATA 0,178.178,0,0,0,0,0,0,0

DATA 0,0,0,0,2%5,275,0,0,0,0

DATA 100,270,0,0,0,0,0,0,0,0

DATA 0,0,490,490,229,0,0,280,280.73

DATA 8,32,0,0,0,0,0,0,0,0

DATA 0,0,0,20,27,37,39,42,45,0

DATA 0,0,0,0,0,0,47,47,55,56

DATA 16,0,0.0.0,0,.¢.0.0.0

DATA 104,121,0,0,0,9,0,0.0,0

DATA ¢,0,121,116,114,113,110,110,108,112

PATA 0,0,1,1,4,25,26,32,67.63

DATA 0,0,4,4,5,5,6,7,6, 6

DATA 548,586,627,666,714,792, 866, 923 993 1008

DATA 15,15,16,16,17,17,18,18,19.,20

DATA 0,110,120,128,135,146,75,75,97,97

DATA 0,219,241.,263,285,307,110,110,148,148

DATA 88,252,181,197,219,241,219,252,283,339

DATA 1,2,3,4,5,.6,7.8,9,10 3
ook EokokokokRok kg R QUD DIATA ook ok e o e obe oo b s obe 3 e o s o 5 ko o e ke ok o o ok s oft e ok ot ok ot o o o o ok
'DATA 95,0,0,0,0,0,0,0,0,0

DATA 90,0,0,0,0,0,0,0,0,0

" *DATA ©0,0,0,392,0,0,0,0,0,280
DATA 0,0,0,0,0,0,0,0,0,0

DATA 0,0.0,59.59,59,60,60.59,0
DATA 0,0,0,0,0,0,37,37,37,37
DATA 0,0.25,25,25,25,25,25,25,25
DATA 0.0,0,0,0,81.81,81,81,123
DATA 0,0,3,3,3.3.3.3.3.3 :
DATA 0,0,0,20,27,37,39,42,45,0
DATA 0,0,0,0,0,0,47,47,55.56
DATA 16,0,0,0,0,0,0,0,0,90

DATA 104,121,0,0,0.0,0.0,0,0
DATA 0,0,121,116,114,513,110,110, 108 112
DATA 0.0,1,1,4,25,26,32,67,63

DATA 0,0,4,4,5,5,6,7,6,6

DATA 548,586,627,666,714,792,866,923,993,1008

DATA 15,15,16,16,17,17,18.18,19,20

DATA 0,110,120,128,135,146,75.75.97,97

DATA 0,219,241,263,285,307,110,110,148,148

DATA 88,252,181,197,219,241,219.252,283,439

DATA 1,2,3,4,5%,6,7,8,9,10 : )
Poksekksiolkok ROk ER% ] oan DIAT A sk s e shesie s ok o ot e o 3 5 e 30 B S s a0t ol o o 9 s o oo ad o ok e o ok o o s o8 ok okt
DATA 95,0,0,0,0,0,0,0,0,0

DATA ©0,0,0,11,11,11, 44,43,42, 49

DATA 0,5,10,10,25,39.38, 28 J? 36

DATA 0,0.0,0.7,14,14,37,60,39

DATA 100,270,0,0,0,0,0,0,0,0

DATA 0,0,13,26,32,73,113,138,144,143 . ]

DATA 8.32,0,0,0.0,0.0,0,0 ) A
DATA 0,0,0,20,27.37.39,42,45.0 g
DATA 0,0,0,0,0,.0.47,47,55,56

DATA 16,0.0.0,0,0,0.0,0,0

DATA 104,121,0,0,0,0,0,0.0,0

DATA 0,0,121,116,114,1813,110,110,108,112

DATA 0,0,1,1,4,25,26,32,67,63

DATA 0,.0,4,4,5,5,6,7,6,6

DATA 5448,586,627,666,714,792,866,923,993,1008

DATA 15,15,16,16,17,17,18,18,19,20 :

DATA ©0,110,120,128,135,146,78,75,97,97

DATA 0,219,241,263,285,307,110,110,148,148

DATA 88,252,181,197,219,241.219,22,283,339

ookl ook sUbCTdy duplication  sowokskoksiors g ok ok kol ok ok ok ok i oK K 8K A R ROk
DATA 48,0,0,0,0,0,0,0,0,0

DATA 0,0,0,5,5,5,21,21.20,24
DATA 0.2.4,4 1,18,18,18,18,17
DATA 0,0,0 .5,21,21,20,24
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5050
5060
5070
5080
5085
5090
5100
5110
5120
5130
5140
5150
5160
5170
5180

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

20,31,30

.56,69,72,71

y0,0,0
39,42,45,0
47,55,56

OO~ —oCa oo
P - T

. 5,26,32,67,63
0.0,4,4,5,5,6,7,6,6

‘548,586,627 ,666,714,732,866,9823,993,1008
"1%,15,16,16,17,17,18,18,19.20
0,110,120,128,135,146,75,75,97.97 .
0,219,241,263.285,307,110,110,148,148
88,252,181,197,219,241,219,252,283,339
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