Appendix 6.7 Cost for fertilizer application

Table Ap 6.9 Cost for appiicétion of cheﬁical

fertilizer and compost in Japan

Sort of fertilizer

Chemical fertilizer | Compost

———

Amount of supplied fertilizer

150 kg/0.1 ha

ﬁecessary time for fertilizer 0.5 d/0.1 ha 2.5 /0.1
application per 0.1 ha ‘ ‘
Necessary time for fertilizer 27 hit 13 hft
application per ton . : _

Productivity of labor 557 yeﬁ/h

1,500 kg/0.1 ha

ha

Cost of fertilizer application
per ton

15,039 ven/t

7,241 yen/t

Appendix 6.8 Necessary time for producing compost and incoma from agricultural products

Table Ap 6.10° Necessary time for producing compost in Jagan

and conveyance

Material collection : Collectibn area

0.1 ha

Compost production volume
(fully fermeated compost)

1t

Necessary time

25‘man.hour

Turn-over of compost

7 man.hour

Total

32'man.hdUr
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Appendix 6.9 Indirect benefits

. Lahd value

In the without-project case, landfill at final disposal site is assumeqd
to be executed by open dumping. This method will worsen the surround-
ing environmental condition in such way as water pollution by leachate,
rank odour, dust and waste diffusfon and overflow of solid waste during
floods. If no measures are taken to prevent pollution, the land value

will decrease. '

In the with-project case, however, some countermeasures areé planned to
be taken according to the modernization of the solid waste treatment
facilities and improvement of the sanitary standard} therefore, influ-
ences on the environment will not be tremendous so that the land value
will not decrease so much but rather increase in some areas owing to
the improvement of infrastructure such as expansion of road width and
access road construction needed for the proposed solid waste treatment
facilities at Bang Kapi and Phasi Charoen incineration plants.

. Utilization of the surplus heat geherated in the incineration'plaﬁt

Energy problems in Thailand will continue; therefore, it is very sig-
nificant to utilize energy resources effectively., One of the éffective
means is to utilize the surplus heat from the Lncineration plant. 1In
this study, the surplus heat is planned to be utilized for clectricity
generation. 1In addition, it can be utilized for hot water supply to
public facilities, air conditioning, etc. when urbanization of the
surrounding area progresses.

+ Influence on related local enterprises

Operation of the proposed facilities may affect on environment of the
employees and commercial enterprises nearby.

During the facilities construction stage, the project will favorably
influence the local economic activity that contributes to rise of
Income level. In general, investment to a public project is considered
to have the large influence especially on local enterprises since the
investment is normally made with a large scale.

Increase of employment opportunity

Employment opportunity in this sanitation project 1is summarized as
follows:

Case 9| Case 13 | Case 19-(2)

Workers required during the :
construction period (million 1,10 | 4.60 3.20
man-days) L '

New employees required for i
-project operatfon, 1983-2010 | 7,700 6,300 6,500
(man.years)
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This emplbyment opportunity méy not seem so large seeing from the
viewpoint of the population of Bangkok city but, it is significant for
each district, : :

The total nhﬁber of émp]oyeés_requiréd during the construction stage
of the Yannawa incineration plant is 1.05 million man-days whereas the
population in Yannawa district is only 375,000 (1979).

Ninéty-eight additionaL employees will be needed for operétion of the
- Yannawa plant when it starts operation.

This effect on laborers will be contributive to the local economic
activity.
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Appendix 6.10 Economic cost flow

Table Ap 6.13(A) Econdrqi-::' cost flow (Case NO_:.B},

(Unit: million Baht)

Facits | tang | Opeiglen | Collgion | Collcon | Genear' | gy [ Tot

Year feonstruction | acquisition | soponancol transport | prchase admin. . Cost - | - (Excluding

cost: cost cost cost cost cost land aéquisition

| | S T R L [endecd

1983 | 121.4 84.9) 117.7|° 2.8 33.3] 3719 37901
1984 106.5{ 122.8 12.5| 37.0f - 283.8] 283.8
1985 120.0] 128.8| 17.0[ 39.9| 3057 305.7
1986 s.5| 47.4 | 132.7) 136.7) 12.5] 43.0] 382.8] 335.2
1987 48.0 112.9) 144.4]  19.7]  4L.6|  366.6]  366.6
1988 | 104.4 112.9) 147.8] 24.3|  42.8| 432,20 432.2
1989 1.6 | 112.9) 153.9]  29.2|  44.4]  355.0]  340.4
1990 | 200.1 9.7 | 112.8] 166.7| 29.2| 46.3]  654.9]  645.2
1991 | 109.4 Cl112.9) 17401 39.3|  48.9]  4B4.6|  484.6
1992 | 153.7| 44.5 | 112.9] 183.6] 50.0| s52.0| 596.7] ss2.2
1993 | 230.9| 99.3 | 1261 190.7[ s0.0| s4.7| 74907 650.4
1994 | 95.2 136.9] 205.6] 62.1] 60,7} se0.s|  se0.s
1995 | 131.3 136.9] 216.9] = 62.8] 62.5| 610.4]  610.4
1996 | 227.9] 204.2 | 136.9| 228.2] 65.3] 64.6]  927.1| 722.9
1997 144,91 232.3]  61.4]  65.8] 504.4]  504.4
1998 | 147.3 144,90 245.1| 61,9 67.8] 667.0] 669.0
1999 144,9] 258.0 60.2] 69.5| 532,86  532.6
2000 | 989.5 144.9] 284.1] 59.5{  73.3] 1,551.3] 1,551.3
2001 144.9)  293.4] 52.9]  73.7| 564.9] . 564.9
2002 144.90 303,00 57.8] 75.9] 581.6]  581.6
2003 144.9| 313.0 58,5 77.5 593.9] . 593.9
2004 144.9)  323.2] 1.6  79.5|  609.2]  609.2
2005 144.9{ 333,8| 61.6] 81.0] 621.3 621.3
2006 144,90 342.3  e1.6] 82,3 631.1] 631.1
2007 144,90 351,0] 81,0 86,5 663.4  663.4
2008 144.9] 359.9|  8s.9| 88.6]  679.3 679.3
2009 | 144.9| 369,0| 85.9] 90;0] 689.,8  689.8
2010 | -612.4} | 146,90 378.4| 85,9 91.4] 88.2]  88.2
Totall 2,042.2| 419.7 |3,684.916,704.4{1,441.4|1,774.6{16,067,4] 15,647.7
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Table Ap 6.13(B) Economic_cost flow (Case No. 13)

(Unit: million Baht)

- | Faciliies | - rana . | Opecation | Coliection | Colicetion | L + Total
por | ometon) seton oy | oot | g | b || e
i : L R s -~ cost)
1983| 161.5 82.8] 117.7| 21.8| 33.3] a7 a7
1984 | 1oa.al 12208l av.s| 3e.7|  281.4] 2814
1985| 4.5 444 | 117.8) 128.80  17.0] 39.5| 352.0|  307.6
1986 1.8 205.0 | 130,50 136.7] 17.5| 42.7| sas.2|  339.2
1987 260,27 100,70 144.4) 1907  sr.2|  s76.2] 57642
1988  824.7 110.7| 147.8]  22.4)  a2.1| 1,147.7] 1,147.7
1989 |  688.1 110.71 1539 - 22.4)  43.1] 1,018.2] 1,018.2
1990 |  440,2 | 0.7 1e6.7] 22,4 - 45.0] 785.0f 785.0
1991 11.0[ 117.3 | 129.3 159.2| 21.3| 46.5|  4s4.6]  367.7
1992 376.7 o137l 2680l w0.3]  sie|  pza.al 77404
1993 1,351.9 - 14.5 | 142,9] 177.2| s0.0| ss.s| 1,792.0| 1,777.5
1994 [ 1,208.3) | 1s9.6] 292.5| eo.a| 61,9 1,672.7] 1,672.7
1995| 315.3] 14.5 | 162.4] 204.0] s0.7| ‘62.6] 809.5] 79s.0
1996 43,5 23.8 | 197.2| 183.6] 43.4] 63.6] 555.1  s531.3
1997|  326.3 47.9 202.2| 195.3| 51.7| 67.4| 'sv0.8| s42.9
1998 | 852,2 212.4| 208.2) s4.1| 71,2} 1,398.1] 1,398.1
1999{ 726.5 231.2| 216.7]  51.7|  74.9] 1,301.0| 1,301.0
2000 |  797.7 237,21 240.1{ 52,2 79.4] 1,406.6| 1,406.6
2001 278.8] 227.7] 316 s0.7| 618.8] 618.8
2002 290.2] 242.9| 45.6| 86.8] 665.5] 665.5
2003 298.0| 250.8] 48.0| 89.5] 686.3] 686.3
2004 304,61 259.1| - 49.4( 92.0] 705.1| 705.1
2005 309.8] 267.6] 49.4] 94,0 720.8] 720.8
2006 314,68 274.4| 47,0 95.4|  731.4]  73L.4
2007 318.9| 281.4] 66.2| 100.0| 766.5] 766.5
| 2008 322,7| 288.50 66.2] 101.6[ 779.0] 779.0
2009 326,7| 295.8) 66.2| 103.3| 792.0] 792.0
2010 |-2,196,8 329.3) 303.4]  66.9| 104.9{-1,392.3]-1,392.3
Totall 6,194.0| 467.4 |5,783.8]5,755.2/1,173.0(1,906.8|21,280.2|20,812.8
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Table Ap 6.13(C) Economic cost flow ((fase _:No.f: 19-(2))

(Unit! million Baht)

W o o o B O

_ cost © cost cost cost cost cost ' land asqulsition

| T _ N )
1983 | 147.5 82.8{ 117.7| 21.8| 33.3| 403,12 4031
1984 104.4| 122.8) 17.5| 36,7 281.4] 2814
1985 6.5{ 46,4 | 118.2] 128.8] 17.0| 39.6| as2.5| 30801
1986 | 12.5| 210.0 | 130.5| 136.7| 17.5] 42.7} S48.9] 339.9
1987 | 259.4 110.7] 144.4] 1907 4Lz 575.40 51504
1988 | 807.1 110.7| 147.8  22.4| 42.1] 1,130.1) 11301
1989 688.1 110.7} 153.9 22,4 43.111,018.2( 1,018.2
1990 | 435.7 110.7{ 166.7] 22.4{ 4s5.0| 780.5| 786.5
1991 5.31 195.3 | 129.3 159.2| 21.3[ 46.5| 556.9] 3616
1992 | 212.3] 137.5| 168.0] 40.3| 51.9| 610.0] 610.0
1993 | 842.1| 28.2 | 142.9| 177.2[ s0.0| ss.s|1,295.9] 1,267.7
1994 | 687.4 | 159.6| 192.5 604 61.9]1,161.8 1,161.8
1995 | 179,70 14.5 | 162.4] 206.0| s0.7| 62.6| 673.9 659.4
1996 | 36.5| 9.6 | 182.8] 190.2] so.7| e3.6| s33.4] s23.8
1997 | 13t.5| 47.9 | 181.9{ 202.5| 51.7| 65.4{ 680.9 633.0
1998 |  281.4 188.5| 215.3|  s6.6| 69.1| 8109 8109
1999 | 131.3 2065 223.5| S4.1| 72.3| e8s.7]  685.7
2000 | 873.1 53.9 | 208.5 247.2| sz.2| 76,2 1,510 145702
2001 230,8| 248.1) 52.2| 79.7| 610.8 610.8
2002 234.0{ 264.6] 48,0 82.6] 628.6] 628.6
2003 236.5] 273.3]  so.5| 84.0| s44.3 64d.3
2004 239.3| 282.3| 51.9| 86.0| 659.5 659.5
2005 241.2] 291.5( s1,9| 87.7] 672.3] 672.3
2006 243.5| 298.9| s51.9| 89.1| 683.4] 683.4
2007 245.3| 306.5| 66.2| 92.7] 710.7]  7i0.7
2008 247.1| 314.3] 68.6] 94.5] 724.5|  724.5
2009 | 249.2| 322.3| 68.6| 96.0] 736,31 736.1
2010 }1,110,3| 250.3| 330.5] 71.8| 97.9| -359.8] -359.8
Total|4,625.1] 603.8 [4,993.8(6,030.7{1,230.3 |1,838.2 [19,321.9] 18,718.1
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Appendix 6.11 'Cost_for electricity generation by thermal-t\jpe power plant in Thailand

| Outline of thermal type power generation plants in Thailand is described
in Table Ap 6.14 next page.

An average cost of | ‘the genérated power in heavy oil combustion plants is
0.98 Baht/kW*h in 1980 prlce

Apb-17
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Appendix 6.12 Costs of a thermal-typs power station

Table Ap 6.15 Percentage of annual expenses in the case

of thermal-type power station

(Unit: percent)

Rate of General
: interest Repair Personnel| management Total
Year| Book value ¥ expenses expenses c¢ost expenses
' Depreci- +
ation o Others
11 100.0 8.77 0.78 0.04 1.41 | 11.00
2| 94.73 8.59 0.88 0.05 1.50 11.02
3] 89.56 © 8.40 0.98 0.05 1.59 11.02
60 84.19 8.22 1.09 0.05 1.68 11.04
5 78.92 . 8.03 1.22 0.05 1.78 11.08
6| 73.56 7.85 1.35 0.06 1.89 11.15
7| 68.38 7.66 1.50 0.06 2.00 11.22
8 63.11 7.48 1.66 0.07 2.12 11.33
9 57.84 7.29 1.83 0.07 2.25 11.44
10 52,57 7.11 2.02 0.07 7.39 11.59
1t 47.36 6.93 2,22 0.08 2.53 11.76
12 42.03 6.74 2,44 0.08 2.69 11.99
13 36.76 7.01 2.68 0.09 2.85 12.18
14 31.49 6.37 2.94 0.09 3.02 12.42
15 26.22 6.19 3,22 G.10 3.20 12.71
16 20.95 6.00 3.52 0.10 3.40 13.02
17 15.68 5.82 3.82 0.11 3.58 13.33
18 10.41 5.63 4.12 0.11 3.73 13.59
19 5.14 5.50 4,44 0.12 3.91 13.79
20 0.00 0.00 4.78 0.12 4.09 8.99
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Table Ap 6.17(B) Annval budget in 1980
(Bureau of Sanitation)

Apb-24

. (Cest : Bahey
_l. Salary ) 2. Perzanest Kagea }.Temporary 6.8::!1:»_:.:1:-;'5_ Expecses |6, Supply 7. fqutpoent 2. Laad -n;i Coratructicn ¥, Other fxpecien N
Flxed Brpeaditore . [ T Wages . . B T Felcbucss X Refund Coutemct ] Total
Tormer F ) . . A Lo borrowin
Rate Fremotfza ::':r Freacticn Vehicles !q:;:::“ Lead Constructica i,::;icwe equtpoeat “o?::E":“ e;:':tlcn
e — T B TN B . o : e _ - R
1.1 Ceueral 911,609 35,700 47,00 914,920 52,600 551,100 21,659 00,000 3N7,000 241,000 $5,000 15,000 111,000 - 4,050,000 4,030,000 143,142 A - - 273,140 LA SN LT ]
ixlatstrazive 0 . ¥ B 5T :
£- Ceoernl vk L :
1eevice |4 rechotest 75,360 23,742 04,19 57,%0 5,963 105, 300 38,000 1#,000 10,000 | - 333,000 - - 510,750 519,750 - - - - - - - - 1,323,150
sestion : . . * ° . )
2.0 xefione 1,349,500 $9,950 1,408,400 TT,;;\,‘—_ m,m—okf,..,, 830 snxe | 1,100,000 357,000 | 4,612,300 - 54,500 54,500 - 33,900 33,850 - 149,000 - - 10,000 | 13,763,200
collesticn * " o . Co
7. Siols | 2.2 Bafina . 1,669,500 7,500 :'.oas,c;oo 1,503,750 324,850 | 7,003,000 258,300 100,000 .| M250,600 | 1,013, %0 si6es,400 | 631,100 6,536,500 - 6,000,000 © 4,000,000 - - - - - 1,235,200
tatlon disponsl - ' 3 Lt e (it .
wark T . : . . o : . . .
s N eriemo sasetor | sars e sz | 20 702,100 2,000,000 | %.84,800 | 10,085,700 350,000 |23,786,000 | 22,136,000 - 18,100,260 | 18,143,700 - - Lansto [ 13,200,200 | 14,945.3% | e2551.43
at 1 n * e : . : - : : ’
I ) : _ 7 ' g , : _ ) ]
Total - B 7,126,950 muyn | oaaewe |austsom | opesaan narae | tonce | ssses | 600 | 2211650 6,091,400 |23,237,%50 | 29,344,750 B 28,224,600 | 28,224,600 ALY 180,009 LNz | 1,200,270 | 03,358,300 | 136,129,720
- Table Ap 6.17(C) Budget for fiscal year 1980
(Fertilizer Production & Selling Administration)
- (Unit-: Baht)
i’lan-ﬁork—?roject Salary Peﬁnanent temporary Renume- Expenditu.e g:ﬂ;;;; Suppl; R Equipment Land § Other | Total
_ Wage Wage ation EED Tel  btility upply quipments ¢ s 6 ota
2 g ti Expenditure S o Construction Bxpense;
Fixed Expenditure 1,616,000 | 7,064,700 - 384,400 846,000 252,000 | 611,000 | 1,431,400 1,400,000 - 13,605,500
Special Expenditure - - - ~ - - - - 10,360,000 | 5,755,000 16,115,000
{Subsidy from BMA) . : .
Total 1,616,000 7,064,700 - 384,400 846,000 '_25_2,000' 611,000. 1,431,400] 11,760,600 | 5,755,000 29,720,500
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Table Ap 6.17(E) Apnual budget inﬁlggg
- (24 Districts)

{Uﬁit‘
Salary 5, 094,500
+( 4.6) -
.Former rate -5,813,540
.Promoting increase 2?7;160_
.Special fund for the veteran 3,800
Permanenl wage .6&,441;660
| (48.7)
Former rate 61,328,?95
.Wage increase 3,099,765
,Speciél fund for the veteran '13,100 B
Temporary wage 20,635,240
_ - {15.6)
Compeﬂsétion 25,384,000
: (19.2)
Daily expendlture _55;200 :
| ( 0.0)
Raw material eXpense 5,122,460
(3.9
Durable assets expenditure 9,409,780
(7.1)
Land ‘& construction 1,260,000‘
I - (Lo
Total 132,402,840
. (100.07%) -

'-Ap6¥26




I uspIng

..N.m Q7 €1 T°T $°0 - 0'¢ NLN. ez k 26T 2EPDADUT mummmn.unmuusu
AR 4 L7LTT] 0TS | LT3 - - 9twe San3Tpusdx? Te3TdRD

£YL€T | £76TT | L'l£€

oo | eese | oo . oo | b [, . L etae | o
vy _h:mhm_g_m_mmm 2°2s¢ A| 0°8zE _ ?79T¢ ﬁ_w_&mm “_q _TE | LT108 : 8°6YT mnaugmaﬂm 2022200 5, ¥RE
_ _ r i :

T°ZSL | 97945 | 6°69L % T ThY h 8°70S | 8'0Ty | €°S9% ﬂ 9 wmm Z7LES | 0709y maOﬂuQOHHag« TE30L
L ARREER AR ISR T R B o . , S _ . S ‘
eSS 1 StTy |61y £Uey iz | 6'0z | &/T | 0 mﬁ 7'0T | 8°€ 3sex03uT yo AWemdeg
. e g s ‘ o SR RN I - | o _ TedT2
8708 | 8°0T | 8T0T | 870T | §°0T | 8°0T | 80T |80 20 _ 0°0 —wrad 70 vorzEzTIIONY

: . : . i i i
678 | gUes $ L*ZS __H.qm “ 6°LE | L'TE | 978T | 8762 IAR SIS 2 @oﬁpumU:uno@_Hmuoa
_ _ D . e | _
L8Ty 1 8TI0Y | TUBLE | L2 ﬁ L*gwe | TT8EE | 0°TSE | 9°9Z€ | LUE0E | Z79LT 13502 JuawaBeuEy
t
|

mvasu.wo suoT3edTTddY

“
g |
(- _
LY0ZE | L7002 | 70Ty | 688 8°9LT | %7501 | 90cT | z'0¥ . §7EE 2 06T s301n08 TBI0L
2788 % 96l | 9TTL _M 999 | 9°8S | ¥'£S | 6°S? | 0°8€ _A 2 ¢€ _ 2°0¢ anweadx Buravrado
0z, €T TT 80 - loe e €z | vsz mummuukmbo 3ueg
_memﬁ_ 869 | T°TT | - LYLTT | 0'1S H 9°1e | - ﬁ - L2107 weor Te907T
°T7. 1 §76Y%. w 99 _ ._ _ . | . : ﬂwoﬂ ronuom
ooz - 0t0zE +_N«mm - 1= Tes -l - 69z | © .. puny s, VR
- L. _ | _ ._.M ‘ | | | _'spuny 3o S22In0g
ze6I ”Mﬂmmﬁ_wﬁ.ommﬁ__ 6861 | 8861 m mmmﬂwg. mme__ $86T | 7861 | £86T

(Iyeg WOTTTTW ::3Tun)

UTLq LeasEx v3erxdoxddy (v)grcg dv IT9EL

_«caﬁoumvm MOy yseD  GL'9 Xipuoddy

Ap6-27



o

.o [ﬁ\ - \ - “ » H . h\ . |~_ . - - . Im HHU_V.H,SQ
9°TSL | 6°E9L | L°TTY ew_wmo | €00 | T°9T8 | 6'7is 167695 | €655 | 199y SmyowmuTy FWOIIND S VRE
T'L66 | 07586 | TTOL8°T{L70Y8 | T°5S6 _ pewgl | w6z il vteve | §UTLL | 6rogs suotaedyTdde TEIO]
€96T | 9°2T7 | T°0ST [9°S9T | 22T | LUE9T | 7€ | €°60T | 97L0T | €16 | asexeaur yo quoudeq

_ b R u L - | Tedroatxd
Z'€8T | L799T | 9°C0T |27£0T Tee ) ver | Tor Tl m 795 | 0" m 70 woraTzrazomy
5185 | £°68¢€ M 87552, wo.mmm | £T057 | BTTHE | SresT el L atweT | gttt m 9dTATeS 399D T30L
_ : | ¥ ! _
0°%19 | £°$6S *.Wdem TS | 9tess " LT9s | TUwes | wtLTS “ T°E0S | 6°0SY | 180% 2wemIBETER
9*1 - 0T wo.a “ vt 62 1 T | €9 62 ISBAIZUT SIVSST IUBAND
- | - _ SLTOCT = | 8WIT | = | 0°SL5 |wigwr | TU00T __q.qﬂq 2xn3rpredye T2aTded
m | m i | m | _ spungy Jo SudTiEoTTAdy
| L m : Co N m | o
LrehT | TN w VAVAT AR (RRFAYA | 9vse w €UUT | T'6TL |675T | z8IT _ 7°6TS | 5901008 TEIOL
| L | | | | L
Tz | TUTYE f 6°L€7 |S°TTZ | 9788T | 9'89T v e | 8eT) Teor | onuoAdx FurarIady
g . “ ! : .
AR = 10T uo.H A F 6'¢ i v'T A ¢y | 62 SITRAPIBAO WuRg
| | _ _ ! o
| €798 | - g y9T | - _ 7°L8¢ | 2°%8 109 | 28T | . weoT TT207]
| -] - L - et 7'19 | 608 | 0°¢ ugoT wdTI0
: M 216 | - | - - lem - T'6 97651 | punz s, vRg
| | _ _ “ | | spung 3o $99NOS

. i . | W g !

z002 H 1007 ; 0007 Ammmﬂ | Be6T | 66T ﬁ|wmmﬂ S66T 7661 _ 66T #
. , J L

(3yeg woITTTW :aTun)

(0,300 § "ON SATICUADILE UCLd I818eR wactadorddy (v)gTl 9 dv orqel

Ap6-28




T

TepIng

! . ‘ [ _
[ e | . I
TTEETILT £UTETUT- (7665 |6°ST9  [8°TCo 127569 (€ 9% l0%6g9 | 0 weo 89z Barourur; JUBAIND 5 vpg
& — : . _ - * ! . - 4 )
9 omN Mmhw T6y* H-_N £88 |6°068 %q.qmm 167926 | 1216 | L-7T6 ¥N.@¢m Rq.mnm » sworIToTTdde TEI0L
I ! i
8 %EC T % ua.mm L76Y 6°L9 \m.mm ‘m.MOH 8°92T | v 9vT |97 1T ﬁ I82393UT 7o ludmieg
_ _ : - ‘ | :
‘ . _ d
9°0LT°T % 9°80T km.moa | 8°€CT mm.MMH | LTTYT |2t TeT Hq.mmﬁ mm.ohﬂ 10 aaawwummmwmm
. _ _ f . -~
7°50LY h | "CYT | £78sT | £7T0Z | 0tozT _o.mqm 157992 1m.ﬂom wm.hqm m IVTAIDS 1Q3P TPIOY
i “ _ i i .
T 9Z6° €T BTE9S~ 9tz Km.ﬂmh Z°T2L | LtE0s | 6°wog 127659 1 0€w9 mm.@mo ‘ 3800 ImemeleuEy
; _ i ﬁ i |
0°0 769 gm.o _m.o “m.a “N.m | 870 10T A ﬁo.d “mmdouuﬁa $3198s®e JU2I1Ing
. 1 ! f ! ! t
T°799°C [9°868- | = m - _ - o= m - m - ” - - ! uusuﬂﬁammxu Textden
i | K i
ﬁ ﬁ _ - “ m | | _ w Spuny 30 suoraeorTddy
| ! i | | L, | i | i . -
7 L6L% L Wm.mmmu 16782 ‘o.mhm. f9tzse | 4T | vt99T irteez MN.NmN ﬂ@.mqm | $3van0s Triog
Lo ﬁ ﬁ m !
8 L9y R go.nmw Mﬁ.qhm \H.HNN 1 67897 | 9°s9z Mm.wmm L8052 L9tz m snuaA2x Sut3vzedy
| . i H ! i ! i
0°0. ‘¢ 69~ ‘m.o 60 s e 1870 joT vt ot | $332apI240 Yueg
6°%S0°Z |99g- i ¥ & m | ! H ‘ UBOT Tedoq
7°STT le-co1m _ m : “ m m _ | uroy ufraog
£'6ST T ‘ | _ ! w | pin3 s, vue
| g A _ _ % SPUN3 30 S2DaN0g
Te301 | snrma ssoans | 0102 “.mooN _‘ 800Z | Lo00T N 9002 m S00Z | %00z ‘ €002 m
H § - .
(3ueg wWOTTTT®™ :37TUn) i

(P,AU05) g oy SATIBUIIITE UETd X031STR a3eTadoxddy (v)gr-g dy ITqer

Ap6-29



o . A | m . 1- ‘ ,. _ i . _ AR K b aspang
879ES | £7887  10°TS7 .|L'teE | Tvoz¢ | ersTe %m 8EE 19727 | 7790E | v7Lvg mnﬂunﬁnwm awoxzm0 3, i
| o - _ I _ S : . : _

1 0TT80°T] TrgeL” lEtzzotTictosziTlg q 07859 | £7°8TL [wtgEy | L TvE | Toeln | maoapmuAdamm Te3oL
,qﬂquﬂ LIHET T ERT (67 w6 _h Lz | 5781 g1z __ﬁmeN | $°9Z ._nw.m 3s9393uT 30 3uomieg
. cro lon : orer Lorer  larer s - Tedyourad

0792z | 7912 L79ST T80T (€°T% | T°€E | 6°9f | &-of T°8¢ % 8¢ SITAIIS Q0P [P0
| ' A LT .
S b L _ : S
OTYTY  TTLLE 100698 [2U0SET (nteve | 97555 | geve | Troze £°T0€ m 8°€LT 1500 JwdweSTuTy
PRI B . A SOOI AANE _ bl
107 0°T €T 9% o i - 0°¢ Tz gz m 2757 | 9STOXDUT $398ST IWexan]
T79TY | ST86T  [9786% v i6L (67TV6 | ET68T 1 670YE 9teL 1 - o | mksuﬂvaomxo TeIrdED
: : ‘ ] _ e : _ ‘spuny 30 suoraesrTddy
TS | 8Te0e [£°TL6 (97z98 | £7000°T L7276 18768¢ |8°CTT | s°6c .| g'szz S921n0s’ TRIOL
T7IT | 70T |9°TL 19799 19°8¢ | 9°55 676y | 0'ee Z'€C 1 Z°0¢ anuvAsx Suryeasdy
0% m 0°T £ T 90 170 - 0'e 'z cc  lzsz | s33expI2A0 ung
- | - 8709 T°TzT |gteve | g9 (2T | - -l EreeT _ UEOT TedoT]
1°$82 - 07T (€794 !g£79.6 | T*oot - - - - o ueor ulrezoy
O°THT | $°86T {8°€62 |- _sm.mm,_ 6°z6  lzvece |9y - | Twe _ puny S, VRY
| FPUNT JO SUIINOG
|
! ,
2661 T661 066T | 686T | 36T |  £86T | 9861 - SB6T | vBET | £g6T
. | ! |

(3ueg WOTTTIW :3TUp)

L OK OKIJPUATITE ﬁmam A23sey eivTadoxddy (g)81'9 dy 2TQTL

Ap6-30




_ :
: ‘ : » |g I fo ol ﬁ uspang
<876 | €7198 L7998 ﬁm 918 fH 851 wm 2oL Am S69 STV LTSS | gucoveurs auweind S vRM
T°T924T.| 0706T°T mm 8207 17926 Hkq 766 Hwo 709" 1/ 9166 “o.mmuhﬁ,m.mhﬂnm 0°852°7 suoryworTdde TeIor
_ ﬁ _ h L e ) . ﬁ /
0°L0¢ “ 08¢ “H 167 _m‘@mm 9'Trr 0°9% &N.N@N,=_m.ﬁmm lg7seT  orent _ 25920207 o ueukey
. v . _ vier dpeepr | oo . : Q tedyourad
6892 ﬁa 202 __N 20T 2720z [0°96T 19°6ST |T7ETT WN 18 [2°18 676 | 70 uoTaEZTITOWY
| - .
6°6SS 1 TTOES - [€'€67 107697 | 9°8LY % 9c0v |vcec | gz no.hmm 6227 | 90TAIDS 399D TEIOL
9° 100 | 67959 mﬁ.mqo |2 e19 | 17t8s mﬁ 444 fm.mmm _o.mam 19°0TS |2 95y 1500 JuswaBTUER
T H : _ _ - ,_ : Il f
8¢ & 67 1z 3 9*7 s 160 270 mo.q 9'z  9sveIdUT sIesse wIIAND
| Mm.mmw (vT9E8 | 17996 b v I'T'e8 €798 | 97066°T|£0945°T]  oamaypuwedwd Teavded
m | w “ % m A b spuny o suoTIwdTTIdY
. . ! m i i . ; | |
9°Z€E | 47826 [9'IST'T TT60TT S7TIZ'T[6°699 | T 687 | T 9es LT m 5902108 B0
_ o | |
§762¢ | 876T¢  {L°S6T | €°69T | 8°TvT | 9772 _quom 9°6vT | T"9¢T oy m onusARz SuTaezad
8¢ 62 jz lse ez jsz et jz0 9y 9T S33eapasA0 NuBg
. L .. . B .
teowe leteet [steer lete9 | TUTT |9 ToT letete |owsT | w0l TR20T
87402 \ §'vLs | 9758 [8'v6T |99 167957 | v7820°T|v°820°T| uroy ulrazeg
€ez€ €€ 10°20T | 6°6LT | q.mm;M_m.hN 6°6v  |27€6S PRI S, VRE
! | . _ SPUR3 JO S9DINOS
_ _ | . .
7002 1002 000Z | 6667 | 966T | L66T | 966T w g661 ;| v66T _mmmﬁ_w
4
(3Yeg BWOTTITT = *3TUN) _

(P,3u02) ¢£T *oON oaTaPUIRIIE amwm umuwdz.mudﬂwnongm< vamHmo a¢.owpma

Ap6~3l



(P,3U02) ¢T "ON 2ATIPUARITE UR[J X21s®) o3vrxdoxddy

()81 9 dy

QL

- < M . \ - o . < 4_‘ . . . oo lm . « R upINg
67861761 |67¢- | £7666 | 9°710°T/ 67986 | 7976 Am 786 fm 00°T 9°9T0°T|  soroweusy suszznd s,vKa
! | _
;o , | : :
2*ZT6°TC (£ 68E°C~ 1L°T6E° T T° mmm T § TLE™ T 9°g%e°T g-tee’ wa mmm T 9°0s¢ suor3eorTdde TrI0L
. : - H . .
: I
¥°8z8°y ST 9ET | L'EST | BTELT 1GTEET | I°TIZ _N.nmm £'657 | v°58t 1s3393TT Fo 3udmdeyg
- £ g - . ~e . . + _ H - ~ ‘ - i .ﬂﬂ&ﬂ”ﬂﬂﬂﬂ“&
£ 8Ly Y _m YSE [ €TYSE [ S709C | 8TEZC ) 9T9ET 1 TTNIE | TTWEE | 076EE w 3o TOTAEZIRIOWY
! ; . .
L*90E°6 [8798Y [ 0780§ | £77ES [ ETLTS | L7G6Y | v6SS mm £es ‘q.qmm m IDTAZIS 1QDP TTIOL |
_ 170 _ i
. . i i .
6°CLIST{T TyY- ”w.wam 1068 | 1°9€8 Mw.mmw | 0°T8L | SoLL | 6Tess wm.th _ 3502 uﬂoa@maaﬂz
G0 S YA T°T %.m.,m 4 Te _.w.m. _ 640 | B _“ 6°T | 9STRADUT SI9SSE JWIAANY
8 TEY L |v*L98°z- | W ! ! axnypuadxe TraTde)
w m ﬁ _ ‘ % m M spuny yo suwotTaEorTddy |
! | ; . i : : |
STETLTT|77sBE s evTLE | 6765E 1 6795 1 L95¢ _ T°1SE 1878vE €¢ m Z'ee ﬁ §9oIn0S T¥I0L |
: { ! i ...
6°6TL°¢ LoTLE ,m.mmm 1 876SE | TTESE | €706E _q.hqm gUgeg wm.mmm _ RNTIADL Suraeaady M
o H i ! ! .
0°0 BE- A7 A SR W_HWH L §°€ mm.o .ﬁ.ﬁ N 16T $370APIRAC NUT |
9°TITY (€705~ | f u ﬁ ! | u ueoT Ted07. |
8 99¢°7 1£765T ¢~ _ % ” w + | ~ueot udTII03
2°5T5°7 | ! M | _ Pung 8, viig
| .
, * # ._ spuny JO SPdANnOCS
, : " : W -
18303 M_usauw;gmﬁoaou 6002 _ 8007 w ooz | 900z _w 5002 _ %002 k £002 g |
(3yeg WOTTTTW  :3TUD) L

Ap6=32



T
. ) . voce ereme |nevme Laicoe | oe cere 1. wopang

6°7¢S | 7°S8y (L Liwv | T o06€ (ETSTE | YTOTE | BIGEE | 2U0IE | TUE0E | vULYE SuTouruEy URAIND 3, 7HE

€168 | TT606 -ivYTO‘T 87TSTUT|6790€ T 1799 | vTWEL | 0°98% | L°8EE | 6°iSh | suotaeoTTdde Te30Y

£ wvl | 872sT  |0°TeT jz'zé 18z | 86T | 8'6T | &1z | i'zz | 8¢ | asexe3ur 3o 3vemkeq

| | |
* - I. - L ] * - - - * _ H@Q‘nnunndﬂ“m

8 LL _ €709 PIT 1wt 9Tl etZT el vTT LT 070 | 3o WOTITZTIIONY

T°22z | €761z |%°€ST |9'w0T |s'ov |z'ze lztze | s'ee | Tege | gc ‘ 99TAIDS 3Q9P TFIOL

| _ ! | ]

i ' . e . L
6792y | TLLE | L°S9E | TTOSE I wtewE | 9°SEE | SUevE | ¢twze | £°10¢ | 8°€lz | 3503 uowaSeueR
0% 0T €T |90 izo - 0°¢ A €7 2'$7  |9seeaduy siessE 3usaIng.
€°0%C 1 LTLIE OTWEY | ¥TL6L 87726 | €°88T | LT6%E | 9°SL - toss1 | sanarpusdxe eatden

- . P : _ spuny 30 suorieaTTddy
_ ! _ _ o m .
778SE | 0°WTY L7995 | 97798 [9°T86 | LTT¥E | 9°86E | 8°STT | $°CC | §U01z ﬂ $92IM08 TeI0T
T'9TT | €°60T | 9°T4 [ 9°%9 19785 | v°¢§ | 6°5v | 0°8E | z°€c | z70% | onuvAdx Furaeady
0°7 0T €T 90 lzo - 0°% A4 €z 7°5T _ $3ITAPIBAO HULY
- - ey TTez gtwze | etse | e - - e weot 1007
1091 - O'W¥T | €°9s6 |€°9L5 | T°09T | - - - . ueoT uBrazOg
z-08 L1 77687 1 €2 | 676 | 0TLEE [ 97°6L - 0°1¢ PUNT S, VRE
.. Spuny I0 SI2IN0S
B | . .
2661 1661 _M 066T | 686T | 886T | [86T | 986T | S86T | %861 | €826T

(3geg WOTTIT® :3TU])

(Z)-6T "ON 2ATITUIDLLTE® UBRTd X93STR oFrixdoaddy

(20819 dy a1qey

Ap6-33



{

!

P ‘ _
m@.mmh AR

‘m.wqo

!

| H _
M TS ﬁ _m.moh 77889 s | | =196 | surowsars amaxms 5 v
. ) | _ . ‘ ' _ | ! J
8TYSTTI 97691 T uﬁ.mho,m% “L9T T m.mhmha_o.ﬁmﬂnﬂﬁm.mmm wo,nmoﬁﬂ $°686°T q.mhoﬁﬂ_ suoT3ToTTddR YR30l
_ _ ! _ ! j _ ﬁ
stz | 2°5.i2  §T01z *O}wﬂm 157902 |SIz mm.ﬂmm | L 622 #N.Hmﬁ 6°L€T W 1822210 70 JuomAeyg
i I i | .
] e . . . | o L. - . ] : Tedrourad
9°9¢2 ‘.q L1z mm 907 “m‘mom 29T [5°TOT |7'sel | Toze T lew LA
| | H
618 M 9°T6%  10°LTY 1STWIY | L'v0v | €eosc f@,mmm _m.dam 87€:7 m L°5TZ SOTAIDS IqIP - TEIOL
_ i | ! "
, ! | | _W j ! W
7S99 | 189 o6l ‘H.qmm 07895 | 6*sc8 1§25 [ 0°ETS 90ts |zvogy | 3503 3usmaBTTRR
’ i | i H .
1 ! ] ! ! |
<7 “ 9 1z wm.m B4 €T _w.o 20 mm.q 197 mumﬁouuaﬁ SI9SSE Judxany
| i ! m _ .
! 7 CCO T 7 gHT vm.oom [6°8T2 | TI°¢S 1 0'0£T |5 96¢ | 6°700°T, san3Tpuadxe Te21dE)
W | | _ | | m % | spuny 30 suoTaeorrddy
| : [ I ! !
i e I _ﬁ ﬁ | : ) . :
€U 1 vTL6T  679TECT 9°E0Y | LTTES | G'gzy “ Lovz letess m Z° L6 ‘ 6§°TETT) S92100S TEIOL
L ) i h ] _ H ! H - m . . .
8°S6T | 87767 77182 mo.mmm 1 §°822 | £-80z G B'06T | 9°6%T | T-9CT % 2 %21 m DNUDAD X maMuuuumo_
6*1 | 9% T e $°Z mm.ﬂ _ g0 |z m o V 9+7 m SIFPIPIOAC uey
£765S |2°%8 | 6861 mm.m@ 'TTT letze | 2°0zz | 6791E UEOT TE20T
| _ t =
979 1219 [0z kR % 99 \ 0"9yT | £'916 | €945 | avol uBraxcy
lsvc6e | - guez 19796 [ vise ez % - | Pung §,vig
W | ‘ _ | % , Spuny jo s$adinog
7002 1002 | 0007 | 6661 | 866t k L66T m 9661 ‘ 66T | w66T ﬂ €667 |
! " _
(3uey wOTTTIE® :3tup)

- (DP,3U0d) {7Y=T -oON OATIBULRATR wwTd IDISEY a3vradorddy

(0)er-9 dv o1qer

“Ap6-34



! |
67T68°9T [€°969- [z z8L |L°96¢ 8778 9IS €°36L 19°65R | 8°RUS 67606 | yyrouiuc o225 o e
. - . . n J a

m.mmonmth.mthNt_N.mmﬁmﬂ“q.mmﬁhﬁ 6°8€T°T| 2 6ET°T m.mﬁﬂnﬂgd.ﬂhﬁ,¢_@.wmﬂhﬂ 9°0TZ T suor3eaTTdde TEIoL
_ R . _
87200y | £708 16716 97T | LTNET | L'TST | gtut ; 87702 |8°872 1S2393UT 3o uewmleyg
vengs U ESE . . . : : TRdToUTIE
z°506°€ ‘ TENTTEVT ST [ TU9T vtows |6'TsT | €ISz | 0°s6e S0 vorsETIeTOmY
0°806°L % 6°€7¢ _H.ﬂqm 181 29¢ Lm.ﬁwm 166 9'8Sn | g8y | 8'9zg 90TAIDS 1G2P TE2OL
_ , | |
77OES YT 2789y~ 0716l w180 | 869t | LT9SL 1 STTL | vtTIL 20869 | vrzee 1500 3wsmsfeuey
. i ! 7 I !
0°0 Ty et ‘m.o et itz 60 |T'T €1 7'T  [pseaxdur s3avsse juszang
vULTI9S dwoomhﬂ:_ g | ; _ sanatpusdxe TelTdEd
| | w L _ | % SPUR} 0 suoriedTTddy
| | ﬁ _ :
.m.moﬁ.ﬂa‘q.mmo.ﬂl 0° 0% _h.owm T°9Z€ | 6722 | T°STE 16°6Te | 87 €0E | L700€ $22IN08 Te30]
VAR 32 LUBEE |87STC 1 87zZE | zU0zE | €016 | vwic $°20¢ | £7667 anuas2x Furzezady
0°0 Ty et 670 RS S VAT 6°0 T°7 €1 . |wT SITRAPIDAC Mueg
T°T62°2 |€r 08~ ‘ “ UrOT TEVOY
€ %69°T 0878 1~ _ ueotT ulroxog
T°0%6°T | _ | ﬁ _ PUnY S, vRE
% . % m | | m _ : $pUNI IO SIDINOY
Teaor  smesttans | o707 | g0z | 800z “ L00Z | 500z | 500z | w00z | 2007

(3yeg WOTTITE = :3tUn)

(P,3u0d) (Zy-61 TON PATITUILITE UBYJ J93ISEY 2rvridosddy (03819 dy =Tqeg

Ap6-35




Aoupxand Teset 2/

vor3iod worsds truotaTppy H GRS
wotix0d 23ed 1pofoxd-itioyzTy ig-g M
Aduazand wdrax0g ip/g TeI0r i1

| "PapnIOVY vIv $307 SUINIvdy 936N

6°2%¢ | 6°%Z1 | 1°8.7 i85 | 88 | %21 1 5°9¢ [ 9701 Z2°¢ 1 s's [ TTowT Ll a8V
L CCy | 796t | 6°ZIT CiT 765 | T-/GE | 0 G%E | S 26 | 17575 7128 | 7°86% | [ 0LZ 1! dd Ml
07706 | 0°/9¢ 6°L9L°T10ZEY ATA YA 0 8¢ | 8°01% L76%E | 0°69%2 | 9°977 m 0 gee 2/ 1509
0°%9T | TI°%ST " 1°€Z9 6°%8Z | < 88 7°88 €'8L | 0°%8 9°08 | I'it 8'2L | 0/4] 199foxd Ter0]
0699 T°T26. | 0°T6L°Z[6°STL | 6°Cge 7°99% | T°é68¢ | f°cey 9" 9%t £TE0¢ 8°0Ty | L - -
5°80¢ o L6T 27098 T|9° /87 17 %77 | £°19% 1°€52 | 0°897 0-ony A 8°60Z | o/ . :
876TI | 9°%0T |- 6-6T% 19706 ¢°83 1 w18 | 0°¢/ 0" 98 9°08 | T 4L ! 5°9¢ /4 1500 1wamadruey
£78T7 | 8'TOV | L°6LLT 2°8LE | L g9t | L°8% | T8¢t | 0 zer 9'9et | £720¢ | zoz ] 1 n
— _ —— - ; i EERES
- 6°6L - - 6°¢SL h /11 Tesodstp TeuTy
1L 98¢ weSt 1.7°¢7 - | _ /171 *IUCTH
rARY 2 R AL rARYA 65t _ _ [173/3500 wor3TsInbe pueq
616 6 L6 | /7! .uﬁQHa_uwoasou
_ L7981 147987 | 0/3|3urasTX® 2y3 Yo
_ 9987 [9°%8T ! 1! xvedox ofer | |
m 2791 L°OTT | L7i% | ' L 97821 | 9/1] o3rs |
| £°07 0"/ £ -~ | 2°9 2/4 S
S vt L7LTT 1 078 26 S heT 71 TesodsTp Trurg
6:32T | 2°69 | 1'1¢ | T-°%i¢ ! _ G .
A ] 567 7 99 99 _ | UE RIWETS
1°99T | €°6TT | 774§ 1/7/¢ R ; 1] :
6°1ZT . 869 [ Z°€6Z (0 621 LOTT | £°/% g's ﬁ v°271 | 2/1] 3500
) $T 6% 8't0Z |E7EhT O ¢ £°¢ - k 79 D/3 ] UCTIINIISUOD
1799T. | £°6TT | 8°96% |t -Zzt L*LTT | 0°T¢ 8¢ 9°wET | 1] SOTITIIONS
2661 "TEET | 0B0BET [ 0667 6861 8861 L86T 986T | $8671 %86T £8671
(3yeg WOTTTIW : ITUR) _ h
6 TON DATIBUAIITR UBTg X21SBNR ?3etxdoxddy (¥)61°9 dy aTqel

se3h AqQ 1509 3900044 SL°'9 Xmpuaddy

Ap6-36



uotsaod waysds TPUCTIIIPPY 475"V
“uetszzod osea avoofoadeanoyaty 14 d M

Aoudaans Teoon i0/7  Aomezany uftoacg /3 TTI0I I
CPAPNTOUT 227 8107 Jurwiedy D10
8 CTL Z10°€62°1[6729L L 72 9 161 | £°TZ | T°68¢ 6066 [Z°091 ] % %Il | 0 99% 1] d'S°V
£7969°819°692 € 19" 678 [ %° €S | 8 T6C | 0712 | 0°028 | € 126 2 T°20¢ | 87887 | ¢°/T¢ M ad'm |
0°206°8 9'699 €[8° /27 T/ € 6Ty | €196 | £ £6E | 6798 6°£Sv°219°€99 | O°ZTY | € vzl | o711 1505 395 lo1d
I°£08°Z [0°680°TI6 ¥8E [8°TCT | 1291 7R6YL [ T'IWT [ ST%98 126l | Z°98T | O I4T el " reror
T"6QE TTI9°RCG Y € 219 T T°178 | % €2l | £°2%8 | T 60T°T 78IC € 87299 | 2°€09 | ¢£-cog e n
T°STL°6 €°220°219°0%% [ £ 617 | S 90% | € ¢6¢ 9°2LE 1 9°0%9°TI % 65¢ | 8 /%E | T-228] o/
€°9L0°210°69¢L [Z°%ST [8'TST | 1°26T | % 641 S°T9T 16°T99 |0°8ST | £°¢¢T| g €zt /2| 2500 JudwITeury
“6RLCL1E°708° 28 v6S | 171G | 97865 | 7 zhe T %ES [ 6°TOEZ % (TG | 1°205 1 6°06% | L
€°0S% 177262 | |.2°262 | z°C8 _ ¢'T8 |9/T°L]  ons[sodsip [euly |
6°02% _I£°vE ] £°9¢ 1 0°8YI L g9 lysgen y3TeTy |
rARVA RSN T A _ 67928 [ Z'0fZ . _0°6ST | 3/7"1/3500 UOTITSIODE puw
8°66T i6°L6 616 . /7] 2uwerd 31so4mon
Ly gLe  1£°98T .7 98T | ; ! _ T n/d Surasixs 2uz
2°69¢ 19°%87 9 %g7 | ! H | L L130 3tedax ofey |
I°CSETIT 798  1£°689 8 %St | % 81z v 8IZ! /711 _—
£°98 9r¢¢ 9°£4 00T 29T ALY esodstp Teurs
S6ER T4 t68 16778/ 8 %91 1 9°2¢£2 L 9'zez i 1
87996 187891 8 89T | 6°%9¢ - Z°98 2°69 i 26T | 9a/1 o
164 [L76L L6 $°88T 12719 | 6°0¢ 0°¢ ! 93 ¥3UBT
67658 6 gnz. ST9WT L L7868 1wTeyTU ! 1001 ®'%7z . 1
LreTT z e 0TT 12728/ 8 ST 8891 1 €£7¢8¢ |7 vy 7°69 T RET o\q 1505 WOTIINITSTOD
8°ZEL _10°0Z€ {£70€T 0701 L76L |0°€0z |2°19 | 6°0¢ [ z°/1 | n/a sotITTIORg
€ 8%8 T 87089 T[S LT0 T 8 49T STBYZT 1 €793L | %'S%T L 17001 | v-cce L RS
maer, | O loooz | esst | 866T | L66T | 966T ngammﬂ S66T | ©66T | £66T

(3yBg WOTTTIU

P oaTun)

6 ‘ON @baumch@uﬂﬁ QeTd aa3isey =1eTadoxddy

(V619 dv arqElL

Ap6-37



Aoudaany TeooT 9/

uoy3zod meIFAS TRUOTATIPY 1d°S°V
ust3zod 95T 1vaload-amouztM 14 d°M

Aowoxany uitexey :pfg TEIOL 1 isa0N

€747y | 6T6LT 19°66%°7 | 1°10Z 15 06/ |t 276 | 9 26z €092 €8 T1°¢ 1 S°CLT 1] 4°8°v
12y | TT96E 16°2TT'Z [ 27459 1745t | 0°Eve | S zet [ T1-czh | 7°12¢ | T°86Z : £70l% Wl dd*4
207 vy | 0SSZT [ €7 9%n 5 16Y | 6029 | € 188 T %509 1 o CIE | 2°%27 | 6749¢ | 0/1
¢ Oly | €716 1172907z 07087 [1°959 |7 %99 916z 10°v8 €78 | T"4L 1€°9L | 5/3 3%0d 399f0xd Tezor
0168 | £°GLS 1672197 €798 | 9 /91 1 £°682°T 67929 | 7°069 | L°66f | £°T0E | g w%% hll
886z | 6768 ["wvE'T 8§87 | 9°0LZ | v 99C_ ]9 097 | C°C67 | S Enz vz | zTi0T 1 o771
1°62T | €°T6 (L 66¢ 6°18 [8°61 076/ 10°6, [0°%2 908 T°LL 19799 [O/3 1809 1uewdeuey
672y | TLLE |V WYL T [ L°G9E 1T 0SE €96 | 9°CLE 1< BT 1°%gE | €710 | 8°€lit I
. e T SEE . k Ty - | O/1°Ll aus usodsyp ey |
| 57181 :87¢8z ! 1 8'€8Z | 0" 11 ! 0/ 1 IWeTq |
| S7(8T 1642 | ! 6°4TE | 0T/ | W {0/ 13802 UOTITSINDE puey
6°L6 16716 | | h _ 1 2/1 ¢ 3ueld 3sodwmosd ]
L798T L7981 m _ | ! , /3| Bur3istxa ouyz |
9° %82 9 982 | ! _ LI [3c aredax xofley
|9 2L A 7OSET 8°€E [ Z°E ! | £709T | 9/7 sqts
. 9" 1T ! "6 ¢z - 1 | £°6 0/4 d :
| 0 el ] CTheT [ e'9t . 7% m [ v0i1 | x| [CooewIR . TRand
0°I9T | 0°IT | §°409 9°29 1°122 117122 16°26 3°6 6°0 | /1 |
1°682 - 1°99%°T1 " TST | £°046 [ £°946 TT°C9T | - LTt /4] ueTg
1927 L O° 11 (97 TL0°2 1 0" %Iz | v /67 | % 46. |0 €cz T 8°E 9" I !
QI [ 0°TT [8°//2 $T09T 1 T°727 | $°9S€ [/°92T | 0-¢T 6°0 L £709T | o/1 ] -
LS8 | - 1972991 TTeee | co/c | vicac oveor | - e VAT Y7 S il o
19Ty | O'TIT |2 0952 | 97867 | v L6l | 6°176 | £ 663 [ 9y ] 90LT | L ST
I !
C66T | T66T | 0619861 | 0661 | 6861 ‘ 8861 L86T 9861 $86T 7861 €86T | _
(Iupg WOTTTTI™ : 31up) .
€T °ON PATIPUIIATE UETJ X031SER 23eradoxddy {2)sT 9 4V 2Tqe]

Ap6-38



€T "OK 9ATITUIRITE UBTg IDISTW ereradoiddy {d)61"9 4dv =19®L

ueridod woasAs TRUOTITPPY  :1d*S*V
uoTILoC DSTY Ivafexd-InoYlty  1d'dy
Aduoaano TEV0T /T ADTWRIAND uldToxeg :p/g . TTiol sl HE=RTI
1°656°6%°248°216°289 | 27016, |7 120°119°2L% LW1C= [T°ZE6°E [T LBE | 7 Clv 1]z CTS T 1 &SV |
£°965 819°C9Z € [7°6%8 | 7 £96 I8 186 |0°1ZC 10°0z8 [ i3ETg 1°205 18°88% 1€°7/1¢ | I & d M|

€°LDL°6[L780C°C [ 688 | 5°€C9  [6°9%L _19°66C B ETT 16098z 157075 0°969 [2°698 | J/1

6°/77°81€°678°219°2%% | 0°008_ 1£°908 10 %6 9-98T 8°8T€°£ 1€°6277 |2 502°1[6°281 1 0/2| 3s02 3oalfoad Te3or

7 SST BTIQ BET 9 € ZEC T | 9 €S T/ 2 £S5 1|9°C66 1F°¢09 L7659 1€°668 | 2°T06°115 260°7 L

6°0L7 S1E°CL8°T G°€Tv | 0'¢he |7 TLE 1B cce [77ZYe  [0°9LETTIE wne | 8 ke |2 Z1f | O/1.
£768C°Z|¥°SSO°T €°SET ' T°52Z L SLT T 661 |8 6T 16°<0s 1£789T [ 8°9LT 10'%%T | 0/4] 1500 2ududdvuBy

g 958 LIL'0R62IT 6v9 | T 219 1°/8% 1°655 7778 6 192 2 0°ETe 9°0TS 177957 | T

5749 |- . m _ o= = wee - (VET b1 118 Tesodsip e

: i . )

77089 67911 “ _ 8°9, T'st £70Tz 1z g€z - /171 IueTg
BLvL 16T | 89/ 1T's¢ T1°9ET  T'52 9 €Z [0/7'1[3%00 UQOTITSINDE puTy
187661 6716 6776 | | | B o/1; auetd 3sodwod T

7TeLE 47987 [rt98T L w u ! W EYE ZurisTxa syl |

T°69S 19487  [9°wez ¢ ‘ _ ! “ Ii30 atedax xoley |

1°08L |T°66Z |v"222 LTl 6°76T “ 6151 /T 237s |
£z 907 961 06 _ 7 0T | 1401 /4 Iesodsta Teutg |

v gE®  [L°CTE  10°GE7 Y £°29T | “ €291 A !
8:TTC°Z|67626  [8°€CT 9°19Z 187T0E 16°99T !v-8¢ 6°8L6  1S7z0T | Z2°279¢ [z 29t 9/1] !

879697619996 T 18707 8°9LC 197686 18°%6T  19°G $°209°2 157097 1 %°820° 117 820 1] o/ IReTE )

LT6YI 8T T6%°219°00¢ ¥79E8 |[7°8B8 (LIS !0°Gw 7°186'C T°€9E | 9 06E°TI9°0BE T I i

L 88y E 1S QTIE T /1°9/% 9719z |S°6LE  ]6°99T |7 8¢ 8OET 116°¢01 [ 2°Z79¢ 11 wig 1 O/1 1§09 LOTLINILEUOD
9°290°9.6°¢CLL T IT L0% | 3°%LS 197068  18°%6T 19°9 6219219092 | v"820°T[8°8€0 T, 0/4 B
£°155°6 q.mmo.mmw.mwm ¥°888 17996 . iL°19% |0'S% L7EYLET"89C 1 9°06€ 16256 1) L T

1230 eommma “ 000z | 666T | S66T | L66T | 966T  S6MIE6T| G661 7667 | €661
(3yeq WOTTTTW : 3TuUn)

Ap0-39



uoT3Iod WOISAS TTUOTITPPY 4°S°V
vorIaod 2800 300f0ad-1004ITM d7dM
Acsuozany trood 9/ Adueaxny wdtoxog n/g Te3ol i1 90N

6 965°9 | R L28°Ti9°¢08 | T°96T | 6°9%t
£7966°8 | 9°€9z° Civ6%8 |9 E%S | 9°T£S |

¥

.mmm_o.qqmam.mqm.mmm.oqm_m.mﬁm“w.mqm w m,m.<
CICS 107028 16042272, 1720S 18°88% L LTS 1l dd*M

Y
0
TS9C 6 LG ETL S L 6T T T ELy | ¥ 165 | 67028 G 88C | 5 802 E 05T TG TheC S0tL 1 o/T
Lo£67S | L7697 T 15 606 €997 | €700F [6°GEC | 6°98T | 6 2LT 2/l Z1E 11 6L 19°050 | /4l 260> 309foxd Teaor
2161 ST 0TC6C Y10 €C0 T 676E¢ [ ("898 % 96/ | 4°6/S | & LB 706wl T 06 T T Ion T I
Q1097°¢ | Q"%99°T 6°60y 10°68¢ |£"60C [T-%SE | 0°zwe | 07945 TIE w96 e tes  12°31c 1 371
"LOS7z G746 10°0Te [T-Cog [7786T [v-E8T | € 08T 16750, |2 891 [8°9/1 1079wt | 971 3900 JuRmodeuy
L9LTL ST1vBZI976T9 1 T°96C 07896 G /ES | €725 | 6 182°210°616 1G0T |z och ] M .
S°e8T €798  [£798 o - = Jotsy - % 0°S%  |gyqrz| oS esodsip Uiy
I8L 12776 = 8°9L | %ST _rreee iz ez Y B
77996 lc-g/T [€+98 | 8°9L i %ST | £*08¢ lztez | 1076y _19/T 13800 UOTITSINDE purt
g CaT 6°16 616 1 _ O/ uetd umoaaooM
ELE 110981 /98T | ! | 0/d]  Zumasx ay3 |
Z°69C | 9°%87 19°veg ] ! | ﬁ | &j30 xtedox zofen |
1°000°T ' 65mg  [6*ghn 1 L796 16T | T°¢ST o/ -
AL 9:9¢ _1070% 1979 ﬁ €01 ﬁ £ 01 /81 esodstp Tewrs !
1€90°117°28¢ 167 8Ly £TEQT | 79T | 77 €9T L . -
7 €Ll grien 107407 2098 v°6ZT 1968 "I TE 9°88¢ 1829 1z'0zg z'ozz | 9/1
68171 67897 19°94 1 Z°T9 | 0°zL 1 6'z5 1979 L9 10" 99T TE79/6 [e7g/¢ ¢ /4 auwerg
15287 27900 19°€8T |v'¢ol [ (6T | T-z9T | (/E 1 £°590°2.8°907 ¢ 06, T og, I
628 7 1 8°030°T 8°€Co_[72'vs | T zgr o768 | 116 | 7 10l 1529 17673 € ELt 2/ 3500 vorasniasucs
€°8Zo°f  T°76% 1€'€67 12°19 9'sr lcze | 9°9 107297 TI0" %I 1€°946 197986 o/ 9737 1T00
97L6%79 | 0TELS TIT 406 [ W S¥T | L700E | T°29T | L4t | 4 802°7[8 907 1¢7 06, 6 ece T T
_ ! ]
teaer | 908 000z | 6661 CB66T | L66T | 9661 | cenT66TIS66T | v66T ﬁmmﬂ
|

(3qeg WOTTIIW : 3IFun)

(Z)-6T “ON PATRTUISITT Ub(g I93ISER 930T2001ddy (0}67°9 dV PTqe)

Apb6-40




uoyzaod walIsAS TPUOTITRDY 14°'S°V
uorired oses volfoxd-anoyaty :d4°4*M
fouwoaznp TTooT :p/1 Adudaand ultoxoy /3 {Tael I ivaox

1292 | L°86T i LTE8%'T [[6'20Z [ S°06L | 7°E26 | 9167 | 1°9.2 | Z°8¢ | 1€ | z7-8¢T L 4757y ! o
1°€2y | 2°96€ | 6°ZTT°C (27489 | T°LGE 1 O0°EWE [ S-gec | T°€¢7 | © l¢t | 2°86C | L 0.2 hi) &dy |
0708t | 9°€09 | L7686 Z [ 9°E%7 | S LY [ €09 |9 68t | 2°G19 | 8°61¢ | 2°v2z | 1'%cc | D/° 1509
2687 | €76 16°960°7 | €°9Ty [ T°9¢5 (0°€99 |G itz | 0% €98 1" L4 8* 4L J/d 109002d Te10]
2°699 | 6°969 | 9°965°% [ L°6S8 | 9 /1 1 2°99C° L 6°t29 | 2°660 | T 007 | £-T0¢ 6°8Z% T ”
87667 | 67682 | L'wvC T [8°€8Z | %' 0Lz | %792 |9°09Z | S-¢92 C6tgvT | zhwzz loztiez | o/
T°62T | €°16 1 L°66E | 6°1% 8°6L | Q0"6L 076/ 0°%8 | 9'08 T°L4 1 9799 | .0/a 3500 udwaZTUey
67927 | 2TLLE  9TYRLT | L7698 [ ZT0SE [ 9 €7E [ 9°GEE | G 6%E . C'vzf | £ T0C | 8 fiZ
L _ FANA™ . ! A - W /7L 218 [e30dSIp [BUT |
S ZIE ! RTERZ - | 8°€8T | 0'1LZ _ D775 il JUETH |
S ZIE i D-9ce _ 7 L 0°9gc 1 01y i D/7°1I2s00 uwotlTsinde pueq |
| 6°£6 616 . m O0/I sueyd :s0cmoD :
L6381 L98T ! 0/4 Burisixa ayuz
m 1 9' %82 9°%eT S Iigo aredas xoley
G 4eT _ I LTLTT 6728 | 6% 6°9%1T | u“g ants |
! T 01 L vz - L '8 | o/a M
- R v ezt e ef 6% R T 1CS9STP TEURL |
Z2°08 A 97909 ' | L°I9 T°Tzz 1 1°Tz2 | 6726 8°6 60 i _ 2/1
T°09T - L wt09vt T LtewT [ €09L8 €9/ 1091 - L€ ﬁ 0/d Juery
£'cvz | T°¢ [ 0°£90°Z | %602 [ %7767 | % 16/ |0°2SZ | 8°6 gty ! 1
' 08 z°S 07658 . 19°65T | T°TI2Z ! 8°8CE 18°SZT | L°:T 6°0 6°9%T | 2/7
T09T | = LG9 T | #*%€C 1 £°946 [ 0°%86 |G Z9T - 't z g /4]  1sod ueradINIISUOD
£°0%Z | 2°% T°9TS'Z 1 0'w6Y | v L6l | B Cl6b |&°83z | [°El 9% T°6ST L _ S3TITTIOES
7661 T66T 0679861 | 066T. 6861 | 886T | /86T 9861 | 6861 %26T €261

(3yeqg UOTTIIR : 2Tuj)

(T)=6T "ON IATITUXDITT Uvlq I91STR 2201idoxddy (0679 dy a10®]

Apb-41






Chapter 7 ENV!RONMENTAL IMPACT ASSESSMENT
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Appandix 7.1, Présent stato of the corpost plant

Researches oE the solid waste cOmposition and emission gas component ;
were made on the attached incinerator of Nong Khaem compost. plant in
,June and July, 1981. :

The results are summarized as follows.

(1) Ph‘s ealJcomposition of the solid waste

. The objective sOlid waste was the compost residue separated by
“tromel, . This residue ‘was' composed of moisture (64%), ash- (8%), and

- combustibles (28%). Eighty percent of the combustibles weré trees and

'.'grass, textile and plastics, and had an average ignition calorie of

‘**(2) Charaeteristiés of the leachate from the reception pit

e The: leachate from the reeeption pit was the condensed organic

.;K:’water which had characteristics of pH 6.5, 23,600 ppm of BOD, 45,800

U ppmoof tesidne after evaporation and 2& 000 ppm of ignition ioss after
3'evaporation. SRR :

'53(3) CharacteristiCS of emission gas_

_ Concentration of NOx of the emitted gas from stack ranged from 30
S to 59 ppm - (dverager 42 ppm) C0 was widely ranging from 0.093 to 0. 177
_:(average. 0. 14?) but SOg was not distinguished :

'i'{ﬁ) Characteristics of ash cooling waste water

. Ash. caoiing waste water had a wide range and high contents of
..pH(IO - 11), BOD (215 - 1,150 ppm), and COD (53 - 334 ppm) .

. The” residue after evapOration showed a high contentration ranging
- from 5,700 to 1, 300 _ppm_since the applied’ systennwas such type that does

‘not discharge wasté water outside the facility. This water contained
. heavy metal extraeted from solid waste, : _

3(5) Characteristics of ash

- Ignition loss of: ash was high (average value ‘was 20 2% ineiuding
“non-combustibles), which indicated that incineration of- solid waste
- was incomplete. o

Concentration Of alkyl mefcuty (0 028 mg/kg), eyanide (52 ppm) _
and organic phosphorus (0.018 mg/1) were relatively high compared to
the ordinarily eonttolled incinerator.

. Bources The Bangkek solid waste management study in Thailand
Field investigation report 1981, JICA
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Appendix 7.2 Environmental faws and regulations in Thailand

Table AP 7.1 Environmental laws and regulations in Thailand

T
Environmantal ficior
Living eav. }“::xl efgcn:fztcr
) eay, |
g ¥ 3
HHENEL TR
ER - w (Y 3 A
A% (513 Bindanl 5| 3| %
Laws in Thatland & b 5 ile :2 gg ',‘; §=
ul o A g =g
:;ggyéagzagg a3
Publfe Mealth Act B.E. 2484 (1341) x| xix x x HoRH
Factory Act B.E. 2512 (1969) 2 xqufx]x . )
Motor Yehicle Act B.E, 2522 {1979) x x | fmeen
Act for Land Transport B.E. 2522 {1979) x ] vor |
Aet fer Medicine B.E. 2510 (1978} = | Mor
Botification of the Revolution Psrty Na. 16 x x MOInt |
Notlfication of Tralitc offfclals in the Kingicn = Jw1ne
Act for Local Adafnistratlon B.E. 2457 (1914) x ~ mome
| Moafefpal Act B.E. 2496 {1953) x Hﬂlnt‘_t
Sanitary Act B,B. 2435 (1952) x Moot
[ Comeerctal cotas x x wes T
Cripinal Codes |l x | - }'ﬂlntlhjju
Act for the Cleantiness and Orderiiness of the Country B.E. 2503 (1350) n x MOInt
Irrlgation Act B.E. 2482 (1933) 7 x x noa}'oo -
Eal Irrigatfon Act B.E. 2485 (1942) BE3 x HOAFCO |
Act for Water Supply Canal B.E. 2446 (1993) x [~ - HAASCO N
Act for Navigatten in That Territezlal Waters B.E. 2456 (1913)/Anesdment Ber =] wc N
B.E, 2522 (1975}
Mintng Act B.E, 245t (1918) [ | x | Tnonreosmon
Canal Maintenance Act Fatsnakosin Eca 111 A= HGAICO
Covwunicable Discase Act B.E. 2477 {1934) x MORnt /H b
Act for Petrolews of Thalland B.E. 2521 (1978) . x T e T
Katfonal Parks Act B,E. 2405 (1951) . _ ol x HOAICO_——
Fishery Act B.E. 2590 (1947) x nr H
Act for Lasd Traffic B.E. 2521 {1978) x N word |
}‘_E‘_‘fi‘_a_ﬁ.‘if' of the Barbour Pepartment Dated 21, Fed, 1911 L 1 H)C“_m
| £ct for V114 Life Coaservation and Protectfon B.E, 2503 (1560) 1 x  fmorseo
At for totaat Breed Nourlshzeat B.E. 2503 (15€6) | HEE morro
| Act for Wild Elephant Censervation B.E. 2464 (1521) % Holnt
Act for Animal Epicdeafc B.E. 2493 (19563 o X - HOASCO
Svallou's Nest Act B.E. 2482 (1933) x HOF
;yal Decrea Specifying Buildicgs vhere Svallcv Naturally Bullts fcs Nest x HOALCO
a3 Rastricted Area B.E, 2454 (1911)
Act for Anclent Remln Antigue, Art 'k'ous, and Natfonsl Musewm B.F, 2504 -1 o w  [MGE ]
{1361)
Tova 204 Country Planning Act B.E, 2518 (1375) T - « KoIne
Act for Land Peform tor A, Agriculture B.8, 2518 (1315) o B B P B WoAfco
Act for-Laad Mavagzecent Ior Agriculture B.E. 2517 (IBH) T T B I A R TV
| Card codz B.E. 2497 (1934) - 1 B T « |7 |Horne
Bullding Control Act B.E, 2522 o o T S T
Act for Industrisl Estates of Thalland B.E, 2572 (1973) Rl wol |
| Mineral Act 3.2, 2510 {19671) ° x -0}
Notfficatlon of the kevolutfon Party No. 655 | T KOCSMIIaL

Hote ¢ | Abbreviation " Full naoe

| HOER HMiclstry of Publie Realth

| #i1at HinisCry of Interior ]

257 Hinlstry of Coomunications

{ B3Y T Wlnlitey of Justlca T

| HOATCO |~ Hfedutey of Agedealfur 33d Co—o;_ntiul
KG¥ | HinIwtry of Fivance
[ Hinfstry of Educatica 1
Hol Minfstry &f lndustty
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Enwiconmental
phenonens

\.

L:I.v!.n;; @tvironmant

Nakural environmentc

7.3  Screening of environmental factors and indicators

Table AP 7.2 Screening of environmental factors

. and indicators

(1)

Legend
w  Study was meeded.
- Study vas mot needed.

Facility
Eaviionmzntal & E : Study items
factor Envi:onme_ntal indicator 'g §~ § (th with *)
8 6P [Be '
HVEIERIEE : puctine
SlsHlmgigH Forecast study study
Ar pollution Aablent aiv |Average condentratica (NOx, SO, x| ox ] x}-x1 Diffusion of ealssion gas -
quality dust, HCt, €0 - . i .
Occurence of high concentraticn ni x] x| =} Kundoun conceatratfon & location
Conformity o standards -1 -1-1- .
Enlssion Fixed gource = x| x}) x} = | Eelssion volume [ PO
volume Mollie souide b -F =] = ~do=

'Water potlution Water quality N
[Blvar bed quality - toxic substances A ‘g‘ x
[Discharge | Discharge source * | x| x " Discharge volume

. {Dlscharge volume x| x| x] =
50[se, vibration Fired souice : x| u] x| =] Influente of main sources
_______ Hobite source” ~l =T =1 ] Noise Ievel caused by trucks

| Low fxequen:y Sound pressure Level x il =] =1 Yibratfon c¢asused by operation

air vibration - . . of faciliey o ]

Rank odour - Concenteation of odour sudstances x| x| x] -] Biffusion of substances

Soi1 contamination Ceocentratlon of substances “x | x| % =1 Tnfivence of leathate
Source : - =-f =1~

Land subsidence Ancunt of subsldence -1 - x | - | Subsidence oo dhe boundary

L Movement ‘of standard leveling point -1 -1 -1-

Obstructlon against] Shadow V= - | Duraifoa of shadow B R

sunshine . N -

Electrle wave v electrlc vave obatruction =} x| x| - | Obstryction by bulldings

obstractfon : . _

[¥ind dazage Change of vind velocity caused by buliding =|E =} Influence by bulldlaps N

Hot effluent Kot water effluent =1 -1 -1 =

| fople’s complafnt | Cowplaint raised by rest Tdaat =1 =F -]~ X

Health T BeaTth {e3l] Deakh raie -1 -1 -1-
cator Baby death rate -1 - - -

Pupil’s Realth - -
lévgl of Discease rate of xespitatory orgeng { « | - -
health Heavy metal sccuwimlated ia body -1 -l-

________ . Kunber of patlent -] -} ~] - e .

Trafflc Road traffic safety factlitdes -1 =] =1.* . ]
| Traféfc volume . =] =1 -] >] ¥olume of collection trucks
Public transportation =1 = -1 =
Traific aceldeat -1 =-1-t -

bleaster EaTthquake -1 =1 -] 1T
Fire T TEN T ST Fatural e S

Treataent refuse Secondary influeace ® ) w1 x| =] Pecomposition and vector T

Saafeation Scattering of $olld waste N

Water usage Fighecy i el B o
Consurpiion | Frésh water b I _
 _ Industry i =] - .
Irrfgation - =1 -1-1- .

Severage Sewerage systea o - -1 - -
Discharge [ Resident - - ]
volume [ Tndustoy R - -7 -1 - -

Ceology 7]gggglgp§y Sucface feature b x| - |_Chenge of ground surface N
Geolopy | Stratun -1=1= . T
Ground | Permiability R e N Time Jength 16 permlate -

N valve, Yandsifde -1 -1 -
T B2 8 | e et S Pl el * |
Hydcology River Bastn feature - - _ *
Flov volume, vater quality -t -1.- o
Bank structuce R “1l =1t -] .-
Water ugage - “{ -y -] - . ]
| | water disaster bl Il e P
Pond Water volume, surface area -1 -1 -1 - _
_________ Water usage o = R *
Cround WHater level, quallty | -1 -1 =] =1 Pollutlen by Jeachaie ~

e _ ) watex Water usage -1 ) P . ]

Sea ot Bal¥ Ml DR = ]
Disaatet - = 1=
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Table AP 7.2 S’creénin& of environmental factors and indicators (2)

Facility i
— : ) : i
3 Eavirommeantal Eovironnental fndicator g 2 e Study ftems
5 § factor - 4 13 3
5 g {‘J A TR -] o
it g‘g 2y :ﬁ '
u . Bt 1
,‘E,%. .aga e Fore-:ut.nudy stu;:ﬂ
Cllpate wied directlon 3 sLed tempeutuu hunddity I S S 2
Eafofall -1 -1= ﬁ ~ X
Nuvber of fioe dafs and :loudy days per year -l -1-1= T
o Sunshice =l=1-1- T
e Stability i el IR . . [
E L Typheon : =1 =1= j I
& | Ecology Flora Impoxtant specles | x| x| - ] tose of plants™ B e
- Existing grass ead tree | x| x|x] = | tdeatiTlcakTon of plants™ [
£ Poteakial vegetation e et s B : R
. Plant cdveisge =1l =]l =-1=1: . ]
? Fauua | Importsat specles x| x| x| ~ ]| Loss ¢f wild animal R e
3 Existing birds and vl!d antrpal xf x] x| -] Identffication of kinds T
3 Aquatic life |Economic fish ~ |l -1-=% -1 Fishery B
" Aquatic Jife =1 -1-{+{ vamage ©vn aquat!c Tife T
Ioportant pature Spe-.lal land feature and geology - =1 -{- T
Historical place i -1 -1"- L
| . . Bird sanctuary -] =1=~7T- ] N ; i
Aesthetics - Landscape W ) x| Exisilng and future sitte T
History 4 culture Htslorlcal place, burled treasures L N I .
Histegics) building HAREE T
. Cultural assets -] =1 -1- ]
Crime Oceurence of crime -1 =T =1-= B
Enployreat Feploymeot opportunity x| x| »] = | Tofluvence on eoployment T
i | Life conscicusness | 1ifs consclousness -1 =1 -1 - - T T /]
§ Land use Restelction en 1lasd use, land valus x x x | = { chenge of 1end usc end valve - |
K- . Lacd uze planning xi x| x| - { Identlfy existing placaing
5 | Popalatioa Olstzibutfon and density x| x| x| = : T :
o Population ¢hange fn daytime and night -1 =1 -7~ n
d | Community Commundty faciifty (hospital, school, ete.) W TR = L
3 —_ { Conmunicy structuse =1 =1~
3 [ Fadusteny Frimary Fumbec of farmers -1 -1 ~-1T=
H ’ [Farm area =1 =1 -1 - *
° [Tivestock “F=1-1- 1T
a Secondary industrial area, Iocation, eaployee] -1 -1 - - *
“ Froduct =1 =1-1T- i
[ EneTgy consupption =1 =1 -1- "j“'i
Tertiary Busfness area, Iocat(un - - -1 - I
. Trade . -1 =P -1 . : . ¢
Industrial stfuciure x| xi x] x{ Ioflveace on structure J
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Appendix 7.4 Dispeision of poliutant

(1) Case No. 13 (Stack height 60 m)
Fig. AP 7.1 Concentration of HCt (ppb)
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(2) case No. 19-(2) (Stack height = 60 m)
Fig. AP 7.2 Concentration of HC1 (ppb)
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(3) Case No. 19-(2) (Stack height 100 m)

'1) Atr pollution on the ground

Air pollution caused by the 100 m high stacks of the inc¢inera-
tion plants were forecast with respect to the Case No. 19-(2).
The concentration of the pollutants were almost half of those
calculated with the 60 m high stack., {(Ref. Table Ap 7.3)

.Table AP 7.3 Comparison of alr pollution

Height of | . 3 Pollutants

stacks(m) HCl{ppm) | SOx(ppm) | Nox(ppm) | CO(ppm) | Dust(mg/m?)
100 1 0.017 ¢.001 0.003 0.00L 0.002
60 0.029 0.002 - 0.006 0.002 0.004

The maximum concentration was estimated te ocecur 2 km north of
Yannawa for both cases,

11) Map of ailr pollution

The contour lines of air pollution (HCL) were shown in Fig.
-Ap 7.3,

Fig. AP 7.3 <Concentration of HCl
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Appendix 7.6 Restriction of land use around the solid waste treatment facilities

(1) Incinaration plaﬁt

1) Environmental impact caused by the incinératipn:plant'was assess-
ed not remarkable under'hormal‘éondi;ion of_climate.and.pperation.
However, under some specific conditioén such as strong wind, the resi-

deats in a building which 1s as high as the stack would be influenced

by emitted gas if 1t is placed near the 'plant. Therefore, construc-
tion of tall buildings should be restricted near the plant.  Similar-
ly, the plant cannot be built near the buildings which are as tall as
the stack. ' : _ . - C : '

i) Construction of factlities which attract vehfcles such as truck
and bus terminals and wholesale markets should bé restricted near
‘the plant because these vehicles and the collection trucks may cause
traffic congestion. _ . o '

When the plant is bullt facing a narrow road without footpath,
construction of kindergartens and schools near the plant should also
be restricted for children's safety. '

iii)' High.class residential argas should not be developed near the
plant. Medium and tall resfdences and offices, or business districts
will neither be developed around the site.

(2) Compost piént“

1) Rank odour from the compost plant will be the outstanding item of
environmental influence, especially when the compost product or
compost residue is pited up on the ground, or when the landfill site
of compost reject and a compost plant are constructed nearby: There-
fore, construction of compost plant in the city areas should be re-
stricted. ' : . : '

ii) _Ttaffic conditions will be the same as mentioned in 11) of the
Incineration plant above. . ' '

(3) Landfill site

i) Rank odour from the landfil}l sité:is_th'completely:avoidable_
even landfill is covered with séil: when the wind is strong, light

solid waste pieces, dust, soil and pesticide may be diffused, Occur-
rence of spontaneous fire fs possible at the landfill site; so, land-

fill site should not be construected in the city area.

. 11) Traffib_conditions will be the same as {i) of the inéinerétion
plant above.
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Appendig 1.6 B_egionél develo‘pm.eht in the a_?eas’ around the solid waste treatment facilities

o Construction of the incineration plants of Yannawa, Dusit and Bangkok
.Noi are proposed in the city areas along the main roads; :Rujjadapi Seag Rd.,
- Piboon Song Karm Rd., and Charansanit Wong Rd, respectively. . Therefore,
-thedr new road network fs expécted to coritribute to regional development
somewhat. .

_Bang Kapi incineration plant will be located betweén Lat Prao Rd. and
Phrakanong Bangkapi Rd., from 1 to 2 km away from thém. Construction of
the plant will contribute to reglonal ‘development thréugh provision of con-
venience f{f thé access road from the main roads to the site s expanded.
Construction of the incineration plant of Phasi Charoen will hélp promote
development of the surrounding areas provided Petch Kasen Rd. {(located to
the north of Khlong Phasi Charoen) is connected to Talard Poo Rd. (located
to the south of the same Khlong).

. Taling Chan compost plant will be constructed in the agricultural area.
The number of workers of this plant was estimated to be about 300.. Restau-
rants and small retail shops which serve the workers are expected to be
built, that will help development of the surrounding areas.

- Compost plant of Bang Khun Tian will be small in size and the number
of the workers is estimated to be only 130.  The plant will be located close
to the eity areas and new town. Accordingly, contribution to reglonal de-
velopment by this plant §s not expectable. : R
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Appendix 7.7 Share of the university graduate engineers in solid waste management -

Accoxding to the Labor Force Survey (1977), shave of employees in a
whole population was 41.2%; 6.7% of which were the professional, technical
and the related workers. The number of workers of these categories were
estimated to be 1,866,000. From these flgures the Study team estimated
population in the year 2000 to be 67,600,000. Assuming that 10% of these
categories are the mechanics, electricians and chemists, their number is

- estimated 187,000. The number of engilneers who will be engaged in solid.
waste management was calculated to be 43 to 85 or 0.02 to 0.05% of these .
engineers. The aumber of university graduates who are engaged in engineer-
ing was 2,089 in 1978. The graduates of the same major in the future is
forecast from the following equation.

y = 4,389 + 0.1408x (r = 0.8188)
(Based on the data from 1975 to 19?8)

where, y = Number of university graduates who are engaged

in engineering

Population of Thailand (1,000 persons)

®
it

The result of the forecast indicates that the total numbér of 78,000

will graduate from engineering course of university during the period from
1875 to the year 2000. (Ref. Table Ap 7.4)

Table AP 7.4 University praduate from engineéring course

University graduate from
Year
engineering course

1980 2,220

1985 2,960

1990 3,680

1985 4,410

2000 5,130
Total (1975-2000) 78,000

Estimated by the Study team

Provided that 40/ of the total graduate (78,000) are from mechanical,
electric and chemical courses, the number of engineers of these flelds was
estimated to be 31,000. The estimated share of the engineers employed in

“the solid waste management in the number of the university graduates is
shown in Table AP 7.5.
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Table AF 7.5 University graduate engineers in solid

waste management

Case No. 9 13 [19-¢2)
'-Required nunber of university graduate engineers
in the solid waste management in the year 2000, 43 85 63
_ fperson]
Share in the total number of university grad- _ -
uite engineera in ‘the period of 1975 to 2000, 0.13 | 0,27 }10.20

%]

 Estimated by the Study team.
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Appendix 7.8 Evaluation of environmentsl factor

Table AP 7.6 Evaluation table (Case No, 9)

Final dispasat site & Collection
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Table AP 7.7 Evaluation table (Case No. 13)

S
: L inal disposal & Collevtion
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Table AP 7.8 Evaluation table (Case No. {9-(2))
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Table AP 7.9 Ewvaluation table

(without-project case)
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A’pp_ehdix 8.1 Evaluation from technological viewpoint

(1) Grade of technical advancement - _

N . Individual dISposaL:métth was evaiuated through the séoring
method .concerning the grade of technical advancement, which means view-
points such as treatment effect, eavironmental protection, operation

efficiency and sanitation control.

‘The result of evalvation is shown in the Eoliowing table with the
rating of four grades. (The highest value is the best one. )

Disposal method (k) “Rating (A)

Stag incinevation, Pyrolysis,
RDF, Methane production by
anaerobic fermentation,
Pulp recovery, Pipeline col- 3
lection and transport sys-
tem, Incineration (electric
power recovery type),
Aerobic landfill

Incineration (without ele-

ctric power recovery), >
Composting, Materials re-

covery

Sanitary iandfill L A |
Open &;mp_ 7 0

_ The scove of the apprdpriate-masterplan alternative regarding the
grade of technical advancement was calculated through weighted arith-
metic mean of the scores of individual disposal methods contained in

the alternative applying the rate of the volume of individual disposal

methods to the total disposal volume,

C = .‘kaAk
where, C = Score of the appropriate Master Plan élternative
P = Rate of the volume of individual disposal
methods (k) to the total volume (in the year 2000)
Ak = Rating of an tndividual disposal method (k)

{shown in the aforementioned table)

Ap8-1



Table of Py value (in the year 2000)

Disposal method _
Case Open Sanitary | Existing ' ‘New Incineration
No. dunp landfill conpost conpost plant (ele-
: plant plant ctric power
recovery)
9 - 0.654 0.202 0.144 .
13 - - 0.202 0,144 0.654
19-(2) - 0.112 D.202 0.144 0,542
W/0 0.798 = 0.202 - -
C is determined as following table.
Case No. 9 13 19-(2) H/o
c 1.346 | 2.654 | 2.430 | 0,202

On the basis of the score €, the relative: score S compared with
the score of the without-project (W/0) case was given as shown in the
giving the rating of 3 to the score C of the W/ O

following table,

case, 1 to the lowest C and 5 to the highest C,

Case No. 9 13 19-(2)
$ 4 5 5
(2) Reliability of solld waste disposal method

i)

Reliability of disposal method

Considering the operation rate, use of the method in the past

and ease of operation and maintenance, the reliability of

individual disposal methods was evaluated.

The result of the

evaluation is shown through the scoring method in the following
table,
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; - Evaluation ﬁarameter : Basic score
Disposal method Operation Use in. the Easé of ope= (Dk)
. - . welighted
: : rate past ration and ith .
(k) maintenance aritfmetic
— . 1 mean
o Z |Rating Rating Rating
.Ihcineration'(electric
power recovery type) 80 3 lots 5 fair 3 3.7
Incineration (without
‘electric power re- :
covery) 85 lots easy 4 4.3
Compost 85 lots easy 3
Sanitary landfill 100 lots very 5 . 5
' _ easy '
Open dump b LUT tots 5 VEry. 5 5
‘ easy
Pyrolysis 80 3 |a few 4 |ate- | 2 3
ficult
Slag incineration 80| 3 |a few 4 ﬁif- 2 3
- _ _ ficult '
Other new technics 80 3 few 3 dlf—_' 2 2.7
' ficult
Pulverization and _ .
classification 80 3 ta few 4 easy 4 3.7
Welght 1/3 ' 1/3 1/3 -

Notet Rating is composed of 1, 2, 3, 4 and 5.

The score of the appropriate Master Plan alternatives (C1) was
calculated through the following equation.

€1 = XPyDy

C1s are determined as shown in the following table and the
relative scores (S]) compared with the score of the without-pro-
ject case calculated through the same procedure as shown in the
paragraph (1) are also shown in the table,.

Case No. 9 13 | 19-¢(2)| w/o
¢y 4.76 | 3.91 | 4.05 ] 4.86
55 |3 |3 3 3

ii} Number and capacity of facilitiles

Capacities of Intermediate treatment facilfities were properly
-determined in every masterplan alternative (no extremely large

rplant).
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When a unit (or furuace) is not in use for somé reason,
~ the solid waste volume of 1its. capacity has to be hauled to other
destination such as a landfill site. .

From this viewpoint, the apprOpriate Master Plan alternative
was examined about the appropriateness of distribution of number
and capacity.

Mean capacities of units in the facilities by Master Plan
alternative are shown in the foliowing table. ‘

Case No. 9 13 519—(2) KW/o
Mean unit capacity o I o ' 410 280
(t/d) 320 39

Considering the impact of destination change on the solid.
waste collection operation, mean unit capacity is disired to be
within 20X of total collection volume., Relative scores ($2) of
the appropriateness of capaclty was calculated based on the

_criterla that rating 1@ is given to the alternative with the mean
capacity of around 1,100 tons per day and the rating 3 to the
without-project case. The scores are shown in the following table,

Case No. 9 [13 | 19-(2)| Ww/o
S2 313 3 3

1ii) Final evaiuvation

Both evaluation items {i) and 11)} are equally important,
Therefore, final relative scores (S) of the appropriate Master Plan
alternatives were calculated by simply averaging the scores of
53 and S3.

Final relative scores are shown in the following éable.

Case No. | 9 [ 13 19-(2)}} w/0
s 3|3 3 .| 3

(3) Vvariety of disposal method
' i) Number of kinds of disposal methods _
 Although it {s preferable to have more kinds of disposal
methods, to use too many kinds of disposal methods doesa't pro-

duce much more resultant effect composing the advantages of each
disposal method . . . .

. Therefore, five is the maximum number of kinds, Score as
shown in the following table is given to the number of kinds of
diSposal methods,
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Number of kinds of

disposal methods 1 _2 3[4} 5 6 ormore

Rating - a3 a s |5

Note: Range of rating is' 1 to 5 and the bést gets
the highest rating.

Score of each alternative (A) is shown in the following table.

Case No. g |13 | 19-(2) w/o
Rumber of kinds of 1 4 '
disposal methods 2 2 3 2
' A 2 |2 3 2

i1) Appropriatness of disposal volume by each disposal method

_Although the number of kinds of disposal methods is the'same,

~ the effect produced by the variety of the disposal methods is
reduced. For instance, suppose the case where the number of
kinds of the disposal methods is two and the ¢ollected volume of
solid waste is equally allocated to both kinds of means and the

~ other case where the number of kinds of disposal methods is the
same two but 95% of collected volume is allocated to one method
and the rest 5% to the othér method, the différence between the
two cases is considerably different. In the latter case, the
number two is, in reality, close to the number one.

In order to evaluate these differences, the écofe_obtéined
in the paragraph i) should be adjusted by the fellowing equation.

cC=A+V
1 L wmaw ¢ 1M = Gin
V=1 - Max.( G _Tiﬁ;*)
where,'C = Score of the alternative concerning the variety

M
G = Collected volume {t/d)

1l

Maximum disposal volume by method (t/d)
n = Number of kinds of disposal methods
A = Score obtained in'i)_

Vv = Additional score for the adjustment (range: {0, 1))

Scores (C) are shown‘in thé'following table,

Case No. 9 13 | 19-(2) | w/o

C 2.693 | 2.69Y | 3.667 | 2.404
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iii) Fiepal evaluation _ . B e b
Relative scores (S)Jcompafed;glth the without-project case
were calculated in the manner similar to thé preceding section (1)
and the results are shown in the following table. .

Case No, 9 |13 19-(2) | w/o
S 3 13 4 3

{4) Inactivation _

From the viewpoint of inactivation of sdlid waste, individual
methods were evaluated and the results were expressed in scores as shown

in the following table. .

. o -

Process residue .?giing 13P03?;)mefh0d
Slag .5 Slag incinecration
Incineration residue 4 Incineration
Compost residue _ 3 Compost o
Crushed materials | : PUlveriZation and classifi-
Solid waste (covered 2 cation . _
with soil) Sanitary landfill

Solidified materials Hazardous substance treatment
by cement - 1 o : :
Solid waste Open dump _

Char 0 | Halfprocessed residue by

- pyrolysis

Scores (C) of the appropriate Master Plan alternatives expressing the
effect of inactivation were calculated as the weighted arithmetic
mean of the scores of individual disposal methods'contained_in the
alternative applying the rate of the volume of the individual disposal
methods to the total disposal volume in the manner similar to the seo-
tion (1). Relative scores (§) are also shown in the same table in the
manner similar to the section (1).

Case | . o . '

N ? 13_‘-19-(2) wfo

| € | 2.35| 4.00] 3.43 | 1.40
8 3 5 4 [ 3

(5) Volume reduction
Reduction percentage is defined by the following equation.
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Values of & are shown 1n'

. Voiume reduction (E) achieved by each appropriate Master Plan
alternative was calculated as the weighted arithmetic mean applying the
rate of disposal volume of individual disposal methods to the total

& = 100, 2R

where, & =

Volume réduction’[%]

lection-site basis [m?)

the following table.

= Volume of residue after processing one
ton solid waste as disposed-of basis [m?]

- Volume of one ton solid waste as col-

Disposal method

Reduction percentage

S ) (&, (7]
Existing compost 5.2
Aeroblc compost 11.2
Incineration 5.8
Sanitary landfill 25.5
Open dump . 23.2
4,4

Slag incineration‘

dlsposal volume by the following equation.

Case No.

E —LPk&k
9 13 | 19-(2) w/o
Volﬁme'reauction _ _
percentage (E)  [%4] 19.3 ] 6.5 8.7 19.6

Relative scores (S) déﬁetminéd by édjusting'E in the manner simi-

tar to the section (1) are shown in the following table,

Case No.

g | 13| 19-(2)

W/o

.S

5 5

3

{6) Resource recovery

Resource recovery of individual disposal methods was evaluated and
the results vere shown with the rating of score method in the following

table,
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Disposal method (k)

Recovered resource

Rating

(Ax)

Incineration (water wall type) eléctficity,'stéam, hot water 2
Pyrolysis electricity, fuel gas, fuel '

oil 2
Slag incineration electricity, fuel gas, stone

and sand, pig iron 2
RDF solid fuel 1
- Compost | compost 1
Materials recovery by puiveri— materials such as fron scrap,
zation and classification plastic film and so on. 1
Materials recovery by hand- materials such as iron scrap,
sorting plastic film, glass bottles,

and so on, 1
Methane production by methane gas (fuel)
anaercbic fermentation 1
LandC£ill nothing _ )
Incineration (without heat nothing {or incineration
recovery) residue) : 0

Scores (C) of the Naster Plan alternatives concerning the resource
recovery were calculated as the weighted arithmetic mean of the scores

of an indiyidual dispesal method included in the alterna

rate of the disposal volume of
total disposal volume,

C = ¥ PrAx

tive applying the

the individual disposal methods to the

Case No. . o  13 19-

)| wro

0.3%46 | 1.65 | 1.4

30 | 0.202

Reélative scores (S) determined by adjusting C in the mannex sjmi—

lar to the section (1) are sho

wn in the following table.

Case No, 13 ] 19-(2)

wio

S ' 3 5 {: 5

3
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“Table AP 8.3 Annual investment cost for Bang Khun
Tian Compost Plant

{(Unit: million Baht)

: _ _ Year
c 4 _ .

. Cost lten 1995 | 1996 | 1997 | 1998 | Tetal
Land.&cQuisition T, LfC| 23,2 - 15.4 38.6
o T | 6.9 6.9
Study and design | F/C 5.5 5.5
o L/C 1.4 1.4
Land reclamation | T 37.7 16.0 1.2 54.9
and access road F/C . 6.6 2.8 - 9.4
construction | L/C ] -31.1 13.2 1.2 45.5
Méin facilities LS | 1.5 1.3 142.8
construction F/ 34,1 33.9 68.0
© LiC 374 | 374 | 748

Duty, tax and . - o .
other expenses T’.L/Q : ' 15.5 .‘IS.Q f 30.9
T | 9.4 | 9.4 18.8
Supervision r/C - . _ 7.1 7.2 - 14,3
T | 23.2 53.1 | 119.3 | 97.3 | 202.9
Total _ F/C - - 6.6 49,5 | 41.1 - 97.2
: _LfC 23.2 . 4635 1 69.8 56.2 185.7

Note: T: Total F/C: Forefgn currenéﬁvrilc: Local cutréﬁéy

Table AP 8.4 Annual investment cost for Taling
Chan Compost Plant

(Unit: million Baht)

o S . Year
Cost item 1997 | 1998 | 1989 | 2000 | Totel
Land acquisition | T, L/C | 76.8 ' 76.8
o B 10.9 . 10,9 |
Study and design [ F/C B 8.6 | - 8.6
- - Ti/c 2.3 2.3
Land reclamation | T 22.8 53.0 2.0 i7.8
and access road F/C 3,0 7.0 - 10.0
construction L/C 19.8 46.0 | _ 2.0 67.8
- | T 28.4 | 113.6 | 142.1 284.1
Main faciiities F/c__ | | 13.6 | 54.3 | 68.0 | 135.9
construction L/¢ T14.8 | 59.3 | 74.1 | 148.2
Duty, tax and T, L/C 5.6 22,8 28,4 56.8
‘other expenses :
T . 2.2 9.0 11:1 22.3
Supervision [ F/cC 1.7 6.9 | 8.6 F17.2
| L/C 0.5 217 2.5 5.1
| | dtr 996 [10000 Ju4s.a | 183.6 | s528.7
Total - { F/C 3.0 | 30.9 61.2 | 76.6 171.7
' Lfc 96,6 69.2 84,2 167.0 357.0

Note: T: Total FfC: Foreign currency LJ/C: Lecal curcency
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Appéndix 83 Destinations for collected sofid waste {the year 2000) -

Table AP8.8  0perét1dh schedulé iu?a year

Name of site

; Kiﬁd 0f aperation éituagion

Note : C.P, means a conpost plant,
L. means a landfill site.’
1.P. means an incineration plant.
Q.F. neans "in operation’,

ApB-16

viation | A i b | ®
On-Rooch C.P. & L, o/n op. .dp. op. -~ op. _ ‘op}
Nong Khaem C.P. & L. N/K op. op. op. 'op}'c fop;
Ram Intra C.P, & L, R/L op.. op. op. op. op.
Yannawa 1.P, - 4 op. op.. étqp : op. :op.
Dusit 1.P. - D op stop 'op. op. . op.
Taling Chan C.P. T Op. op. op. stop op.
Bang Khun Tian C,P. B stop | op. op. | op. op,’
Days in a year | 55 73 73 55 109



Table AP8.9 Destination of solid waste

tolid .uaste’eicep.t mirket vaske
Pistrict mane Kird of tpecatica situation 5::::‘
A B [ D E

Phra Kakhan o ¥y F/X b T, (P )] T
Fon Prap D 'S o Y P T
Phathum Waa Y Y D, OIN £ Y T
San Phan Thavong X Y N/K - X Y T
Bang Rak b ¥ o ¥ Y B
¥annava Y 4 17}, Y B
Dustt R/T, N/R B o b T
Fhayathai B o/n D D b T
o3t Khwvang ®, () o/ wr, o/ | v/, of8 B, (&) RIL
Para Khanong ofe, () o/ oM o/, (1) of¥, (1) o/n
3ag khen K1, (D) Bf1 R~/ R/1 RiL, (D) &1
8a0z Kaph o/ o/n of8 o o o/
Hong Chok. o/ o ols o/ ofx 6/
}ilnbpgl o/N- o 0]“ o/B (] ). _Olﬁ
Lat Krabang o/N o/R o/ o/K ofx; o/N
Thoaburl wix ®iR CN/R e WX, B
Khlong Szn 5/K NI W/R wx R
Bangléo Nol 1, (D) T, (KXY 5 (1)) D 1, {0)
Bangkol Yal NIk wK - K/ .71 s/ NI
Bang Fhua Tian NIR B B B B B
Phasi Charoen ' NIK N/E ) 8K B/X CONfE RIK
Rat Buraaa MR WK, (8) | wik, (B | NfR, (8) KK, (8} B
Talteg Chan T Coq LT K/ T T
Yong Khaen 5/ CNfE K N/K W/ 14

Yate ¢ Naoe in 2 pareathes!s maans a deéstination for a small part of collected

soltd waste, In otker vords, the secondary destination.
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Appendix 91  Listof laws and éegula'tions providing solid waste nién'a:ge'ﬁiéht'

Table AP 9.1 List of laws and regulations
: ptoviding solid waste manag ment

; - e Year of . : e
Name of Related Laws Eactoent Contents
1. Public Health Act _ 194 Article ) specifies the collection fee ard the
- S (BE2484) | dtems to be performed for improvement of public
b= health,
g . : L N N S SO
2 2. Act for the cleanliness 1960 Article 4 stipulates householders obllgation for
b and Orderliness of the (BE2503) maintaining cleanliness of dvellings; Arvicle 18
] - Country ' © | prohibits illegal disposal of golid ‘waste.
o _— ——— e
H 3. BMA Ordipance 1818 . Arti_cle'l?_ stipulates householder's résponsi-
8 o {BE2521) - | bility for héuse fronts, designates solid waste
. R: 'The disposal of -} containers, prohibilts {llegal disposal, prohibits
A refuse, walste and - | - retrieval of utilizable materials and authorizes
3 fifth : ] BMA to carry oubt private solid waste disposal.
0 I T — - — - - - - - e ———— -
“ 4. Fiones and Penalty {a : - 1980 In accordance with the exteat of the illegal
2. accordance with the BMA (BE2523) disposal, fines are prescribed fron 500 Baht to
= Ordinance for Sanitation 5,000 Baht.
A and Orderliness in
e Bangkok Metropolis
a - _—_— - —_—— e — —
[ . - .
3 5. A=t for controlliang the 1937
. use of Excrements as {BEZ480)
fertilizer
wt et . . " :
3°8 | 1+ Factory Act : . 196% Article 4 provides that the law shail not be
st O : (RE2512) app]ied to factories engaged in public works.
S28%
R
#= g gf'_j Stipulates standards for industrial wastewater,
godo podse, working coaditiens, odor, etec.
o0
388 _ . S
'3H 1. Hational Eavironmént s . Provides measures for prowmoting envirennental
. Promotion and Preésérvation (BEZ318) protection and improvenent.
QG o Act ' T ! . ' .
[E T3 |
o §u
"‘_‘ o e — e e K R, — =
g8 | T | |
@ Eg 2. Environmental Quality C 1980 Provides the standard (target) for air quality,
3H Standard in Thalland (BEZ523) | noise and wvaste water qualicy.
3 1. control of the - ~— = - 1974 | Artdcle 91 provides that buildings with 2000 n?
- Construct{on of {BEZ517) ‘or more shall previde s0l1id waste storage
<+ Building ] facilities for their exclusive use.
= 3 .
w3 b e o i
']
o 2. City Planning Act 1975 Enforcement of comprehensive planning.
’ {BEZ2518) :
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Appendix 9.2—(1) Laws relating to waste disposal {Japan)

{1) The Law regulating principal waste disposal
Waste disposal (and Public Cleaning Law (1970))

(2) Other regulations relating to domestic waste disp05a1_

Fig. AP 9.1 List of laws and regulations' relevant to waste disposal

—-I' Adminstiation i Local Govemmén! Law

'—-LAssistance and Promoétion } ——— Lowof Utgeént Measures for Development of Waste
D:sposal Pacxhlies

—  Law Ccmcemlng Special Go\'ernment Financtat
Measures for Pollution Control Project

——  Local Tax Law

——-"{_Planning ]—-{ Land Use F-——- Co’ﬁaprehensive National Development Law

(— Land Use Planning Law
— Cily Planning Law .
— Plants Location Law

Nature

, -—--————— Nature Conservation Law
Conservation :

National Parks Law

| § Coodination with
Other Projects

Collection [ Road Traffic Law

Vehicle Law

—‘“"I Disposat 'Ll Environmental Air Pollution Contro! Law

Pollution Cont . "
oliution Control = Water Poliution Control Law

—  Law for the Prevention of Marine
Pollution and Maritime Disaster

H— Agncullpral Land Soil Pollution
Prevention, elc., Law

——— Sewerage Law.

——- Noise Regulation Law
L Vibration Regulation Law
L lnduslrialWater Law

— Law concerning Regulation of Pumplng-up
 of Ground Water for Use in Building

— Offensive Odour Contro! Law

I Labor Safely and Sanitation Law
— Fire Defense Law

Operation

—  Efectric Power Industey Law

— ligh Pressure Gas Regulation Law
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Appendix 9.2—-(2} Reg_u!ations and contents of stipulation required for the control of waste
disposal {Draft example)
" Regulation Contents of stipulation reqhited

A. Regulation oa waste « Stlpulate that for sterfng of waste in large quantity the owner of the relevant boild-
Storage . ing ot the relevant enterprise is required to maintailn proper means of storage or
- other measures necessary froe the following considerations so as to avoid infiicting
adverse effects on the environment qualivy.

1. Waste of large quantity should be stored ia proper:storing facility such that the
waste will not likely scatter, flow out or penctrate uvndevground and also that

no offedsive odour will likely be emtttied.
2. 1ke structure of Lthe storage facility should be Such that not resting of vats or
propagation of flies or mosquiroes wiil be allcwed to take place in it.- '

B. Repulation on Stipulate that collection and tramsportation of vaste should te doce with care taken

L

collecting and to the following points so as not to fsflict zny adverse effect on the environment,
transportation : . :
of waste L. In collecting and Lracspecting the vaste, care should be taken such that the

wvaste will not scatter or flow out.

2. V¥ehicle and container for the use ia collecting and transpoting waste should be
of such structure that the waste will not likely scatter or flow out, and that
oo offensive odour sheuld will likely spread out from it.

C. Structeral require- ° Throughout the waste disposal oprocess, intermediate treatwent is technically the
ments for iater- most demsnding stage. In ovder that intermediate trealmeat of waste be progerly per-—
mediate treatment formed, regulation oo the facility structure is essentfally required. Ttems to be
facilities stipulated include the follows for example:

. Scope of applfcation {existing and new Facilities)
2. 3System of Intermedfate treatment
3. Performance of intermediate treatment Iaciiity
4. Pérformance in prevéﬁtion_of secondary pollution
1} Exhaust gas standard (pargiculates. KCZ, NOx; SOx)

2) Liquid efflueat standard (BOD, COD, S.S., oH, heavy metals, and other harmful
*  substances, temperature)

3} boise
&) Vibration
3} Odour

5.

D. Standards for * Urban intermediate waste treatment facilities can be divided largely into Lwo cét950*
maintenan;e and ries, nacely, solid wvaste Intermediate treatment facilities and human waste inter—
contro) of Intet- cediate Ereatment facilities. The following are items of standards for the maintenance
oedfate treatmeat and contcol of garbage ipcirnerators, as an example, required for the control of enviton-
facilities zental pollution.

1. T7he volume of waste fed into the Inclnerator should not surpass the capacity of
the equipzent.

Z. Wheré a pIt crane is used to feed tha waste inte the Incinerator, the waste should
alway be thordughly mixed to maintafn homogerneity.

3. Proper measures should be taken to prevent scattering of the waste and emission
. of offensive odour.,

4. Effort should be made to preveat geceratlon of flles and mosquitces, and the
facility should always be maintened elean.

5. Proper measure sheuld be taken to avdld deterforation of the environment incurred
by the generation of excessive nolse and vibration,

6, where drainagé water from the facllity 1s discharged into public water, the quality
of such water should comply with the regquirements of relevant environmental stan-
dards.

?. The combustipg temporature at the mafn opening of the fncinerator should be maln-
tained at adoutr 700 ~ 1,000°C. .

8. The exhaust gas distharge& from the chimney of the incinerator should be of such
quality that will not have adverse effect agafast conservatfon of the living
environment.

9. FProper measures should be taken to maintala satisléctory functicaal performaance
of the equipment, including the Implesentation of regular iaspectfon and fuvesti-
gatlon of qualities of the exhaust gas and dralnage discharge.

10. A mainterance 3ad coatrol log should be matatained, for the recording or relevant
events fncluding fnspeetlon, emamination, cepalr 2nd other weasures takea, Such
records should be kept for 5 years.
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Regulation

E. Standards for
land€illing of
solid waste

F. Structural
fequirements
for landfill
site

G. Maiaterance and
control standards
for final waste
treatment
factlities

“Contents of stipulatién required

The remnants of waste after recovery of material resour¢es, and the residuyes of inter-
redlate tréatment will ultimately be dischargsd Into the eavironment in the form of
final dispasal.  In the final dispssal, the waste should in principle be returred to
nature to form part of the natural cycle, without disturding the existing ecology.
Those subscances which cannot form bart_of the nytoral cycle, as vell as harmful sub-
stances should be segregated from the natural eavironment 23 fav as practicable.

Based on the above considerations, disposal of waste as fill material for reclamation
sheuld be regulated In the followicg aspects:-

1 FPublic water area and ground vater should be prevented from bélng pelluted by
water percolated from the reclamation fill material.

2 Disposed waste should be reduced in quantity and stabilized,
3 The Incurfng of sanitary prodlems incidental to the reclamatfon treatment should
bte preveated. . .

Ino order that all reclsmation treatment of waste be properly implerented without
incureing any undesirable effect on the eavirosment, it fs necessary that structural
“standards fncluding the follwolng ftems be established for the field of firal disposal.

I Scepe of applicatica (existing and newly implezented reclamation areas)
2  landuse plan of the reclaired area
3 Facility operatfon and ranagecent pé)iqy
4 Facilltf size
53 Reclamation structﬁre

1) Method of construction

2) lmpe?vious structute Qﬂrks

3} Water collecting facilities

4) Drainage works

5} Percelated water treatrent System
6  Environment protection stapdards

1) Quality standard for effluent discharged from percolated water treatment
facility

2} cCircunferencial envircnzent control standard.
In order that waste treatment faeilities be properly maintenanced and controlled with-

out incurclng any advevse effect on the enviroorent, regulation including the follow-
ing ftems as required.

1. Proper measures should te taken to prevent scattering and flowving cut of the waste.

2. Proper measures should be taken to prevent spresding of odcur from the final treat-
ent faclifey as far as practicable.

3. Proper méasures should be taken to prevent the outbreak of fire. Fire extinction
equipxent should also e provided. ’

4. Proper measures such as spreading of insecticides etc. to prevent the propagation
of flies mosquitoes etc., as well as resting of rats,

Fencing should be provided to prevent the entrance of uwranthorized FETSOn,

&. AUl equipment in the final treatment facility should be perledically Inspected,
and proper measures should be taken to maintain the equigments in good functionlng
condition.

7. Ground water quality in the peripheral areas should be regularly checked.
8., Proper measures should be taken to prevent the Influx of storm water and flocd,

The percolated vater treatrment facility should be regularty faspected incliuding
testing of quality of the dlscharged water, .and be properly maintained to ensure
that the discharged water complies with the xequirement of the relevant standard.

-

0. 1he percolated water treatment facility should be provided with ventilation device
for 1he discharge of undersirable gas,

1. On completicn of the reclaration vork, the filled waste should be covered with a
soil layer of 1 m thick, and the gates of the fencing should be closed and locked.

12. Prior to closing of the final disposal faclility, proper measures should be taken
to prevent thke scattering and flowlng ocut of the waste, pollution of the surround-
ing envirdnment by the percolated water, and the break out of fire due to sponta-
recus Ignitlon,

13. The paintenance and control record should be kept in file for § years.,
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| Appendix 9.4-(1) Classitication of wastes {Japan)

Fig. AP 9.2 Classification of wastes (Japan)

_ Wastes
I = ' ‘ .
Wastes . . Wastes
o from . from
Business _ Living
Activities Activities
— . Y .
Municipal
Wastes
from Business
Activities
Industrial Domestic
~ Wastes  Waste
) Excrement
. — (Night
N Soi1)
2. Sludge
3. Waste 01l Domoatie
4, Waste Acid ' Solid
5. Wastg Alkali Wastes
6. Waste Plastic
' 1k
7. Waste Paper — Hg:tez
8. Waste Wood
9. Waste Textile

10. Residue of Animal and Plants
11. Waste Gum

12, Scrap Metal

13, Wasté Glass and Ceramics

14.  Slag

15. Construction Wastes

16, Exéreta of Animal

17. Dead Animal

—- 18, Dust
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Appendix 9.4—(2) A!Iotmem of duty for cteaning undertaklng
{A staudard for establishment of laws and tegulatlons)

Division

Ceneral waste

Speéial waste

Contents and
discharge sources

. Waste vwhich can be treat~

ed and disposed of by the
local authorities (the
itéms of waste specified -

by the existing laws and

regulations, and items
of waste to be added by
revision of laws and
regulation).

. Haste which should be
~ carefully treated or

disposed of, for pro-
tection of envirOnment

ot waste which cannot be
treated of disposed of,

by the local authotities.
(Waste containing harmful -
substance at a level more

" than specified, oxr waste

which is diff{cult to be
treated and disposed of.)

. Obligation to keep lands

and buildings clean as
occupant or manager

. Obligation to cooperate

with the cleaning work

(treatment and disposal
expense)

5 by the local authori-
9 ties
o :
o Gbligation to clean the
5 spots in front of their
ot
houses, when the waste
E containers are put
o Obligation to conduct
ﬁ ‘self-management, and
weight reduction of
waste as much as possible
. Obligation to pay the
collection fee
. Obligation to reduce . Responsibility to visually
weight of waste and use sort out the waste con-
utilizable materials taining’ harmful substances
agair at a level more than
" . Obligation to cooperate -_SPeCified
H with the local authori- Obligation to control
“ ties for business waste manufacturing, processing
H {a large volume of waste and marketing of products
i discharge and so on) which are difficult to be
3 ' : ‘ o - treated and disposed of,
& Obligation to pay the fee and recover them under

their responsibility

Responsibility to set .
thelr business toward right
direction in accordance with
the regulations of laws

and ordinances
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- Division

" General waste

Special waste

Private contractors or the solid

waste management

- {authorized conﬁfactb:é);

- guldance and surveillance

.Upon receiving the ap-'

" the business waste on a

The contractors carry

The contractors carry

out a part of: cleanlag
work upon receiving the
approval of local authori-
ties (on a contract basis)

proval of the authorities,
the contractors handle

contract basis

out the work under the

of local authorities

The contractors should
have the qualification,
ability and facilities
stipulated in laws and
regulations

Specigl approval'ié
necessary

Upon recelving the ap-

proval, they are authori-
zed to be engaged in
handling of special waste

. They are supposed to carry

out their business under
tbe control of laws and
regulations

They. are subject guidance’
and surveillance of state
and IOCal authdrities

Local authorities BMA-
(BOS, districts)

iibbiiga;iOn to carry out

_‘disposal

Establishment and notifi-
~ cation of work plan

Right to establish ordi-
" nances and regulations

.waste management

-Responsibility to grasp

_Control of 1llegal dis—

sanitary and efficient

the actual condition of
discharge, treatment and

Guidance and surveillance
of citizens, enterprisers
and private contractors
for waste handling, in-
¢luding witness iinspection

posal of waste and edu-
cation and tralning of
authorized contractors

-Lnyestigation and grasp of

discbarge and treatment

.condition of special waste

Cbnttbl and guidance of

~ contractors concerned in
accordance with laws and

regulations {(in cooperation

- with the state authorities)

State
- authorities

 Determinat10n of fundamen—
tal policy of waste manage-
ment administration

-Acfions'fdr'legislatidn

Technleal and financial
assistance to local

s

authorities
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Appendix 9.5 Standards for collection, transportation and disposal of domestic wastes (Japan)

(1)

(2)
(3)

(4)

The collection, transport, and diéposal of domestic waste shall be
made in a manner that said waste does not scatter or flow out,

The construction of a treatment facility of domestic waste shall be
carried out in a manner that preservation of the living enyironment -

may not be hindered.

Vehicies, containers;'ahd pipelines for tranéport of domestie waste
shall be those which keep said waste from scattering, flowing out,
and emitting rank odour.

The landfiil of domestic waste (inctuding the method of disposal

using underground spaces which shall apply hereunder) shall be econ~
ducted as follows:

a. The place for landfill disposal (hereinafter referred to as
"disposal site") shall be enctosed by an enclosure, and be
indicated that said place is a disposal site,

b. Necessafy measures shall be taken to prevent leachate from the
disposal site from polluting public water and underground water,

c. The landfill (excluding reclamation on water surface of sludge
{only sludge related to septic tanks for human waste which shall
apply to this Subparagraph and Subparagraph (6)) shall be made
after such sludge has been treated in a sanitation plant (exclud-
ing septic tanks for human waste which shall apply to this
Subparagraph), incinerated in an incineration facility, or mixed
with 0.5% or more slaked lime.

d. The reclamation on water surface of sludge shall be made after
such sludge has been treated in a human waste treatment plant,
or incinerated in an incineration facility.

e, The landfill of human waste (excluding reclamation on water
surface)} shall be made after such waste has been treated in a
human waste treatment plant, or mixed with 0.5% or more slaked

ime.

f. The reclamation on water surface of human waste shall be made
after such waste has been treated in a human waste treatment
plant,

g. Necessary measures shall be taken to prevent leaking of rank
odour out of the disposal site, :

h. The thickness of cne layer of domestic waste {excluding those of
which igaition loss was reduced to 15% or less) shall be approxi-
mately 3 meters or less, and each layer shall be covered with
approximately 50 cm of soil or sand, except when the area of the
disposal site is 10,000 m® or less, or when the volume of waste

- 1s 50,000 n’ or less (hereinafter referred to as "small-scale
landf111"), or when landfill {s conducted using an underground
space, ‘ :

1, Ina disposél site, means of ventilation shall be built to remove
gas generating from said site, and necessary measures shall be
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(5)

(6)

™

taken to preveht fires at said site, except in the. case of small-
scale landfill,

J. Necessary measures shall be taken to prévent the growth of rats,
mosquitoes, flies, or other vermin at disposal sites,

Parts made using PCB which are incorporated in air conditioners,.TV
sets, or electronic ovens shall not be buried in the disposal site.

The ‘ocean dumping of domestic waste (excluding parts made using PCB
which are incorporated in aiy conditioners, TV sets, or electronic
ovens) shall be allowed only when the following domestic waste 1is
dumped from a ship: h :

a. Waste explosives (explosives pro#ided in Article 2, Paragraph 1
of the Explosives Control Law (Law No. 140 of 1950) which have
become unnecessary). . '

b. Combustible domestic waste {excluding waste explosives) of which
ignition loss was reduced to 15% or léss by incineration.

c. Sludge or human waste in which 0.1% or more ferrous sulfate or
ferric chloride is mixed, or which are crushed,

. d.  Noncombustible domestic waste (excluding sludge and human waste).

Even in the case of domestic waste provided in the preceding Sub-
paragraph, when it is considered that such waste is able to be
disposed of by means of landfill, ocean dumping shall be avoided.

Ap9-11



Appendix 8.6 Present staté of solid waste managament enterl}iises in Japan

Table AP 9,3 Type of collection management

of general solid waste in Japan

. _ (Unit %)
lecti , . Year
Type of collection managemeat 1934 [TI575 | 19796 | 1977 578 | 1575
By regional giréct 71.0 70.9_*' . 696 574 | 659 | 636
overnment commissioning | - : - T  Ra e
& - toypmate agmwﬁs 20.5 22 228 2327 238 | 254
By licensed private agencies 8.5 69 16 9.3 103 9.0
queea)rc ?g‘;gtfl 1n:oll)ected volume 100 105 107 | 113 118 122
Table AP 9.4 Number of vehicles and boats by
type of management (1979, Japan) .
Type of collection Vehicle . ‘Boat .
nianagement Shate in Share in Average Share in Share in Average
" number capacity capacity number capacity capacity
(%), (R {tfunit) (%) - (%) . (tfunit)
Direct 544 538 235 83.3 81.6 1164
Commissioned , F ) Ay P
private agencies 20.1 19.% 2.25 7.8 _ ?8.2 27(?.1‘
Licensed private : .
agencies 25.5 211 2.54 8.9 0.2 2.8
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Appendix 9.9  Study catculation of effect of change-over from direct management to

commissioning

"Conditions of Study Calculation'

¢y
(2)
(3)

(4)
(5)

(6)
(7)

(8)

BMA waste collection and transport cost {1980 fiscal): 175 Baht/t
BMA waste disposal cost (1980 fiscal): 313 Baht/t

Assumed part of collection to be changed from direct management to
commissioning:  25% :

Estimated effect by changing collection work from dlrect management
to commissioning: Assumed to be improved by one half of effect
in the case of Japan

Saving of collect1on and transportation cost associated with channg
over from BMA direct management to commissioning:
Assumed to be 25.4%

Unit cost of collection and tfanspori of BMA (direct management):
4.5 Baht/t.km (estimated by the Study team)

Increased rate of cost saving associated with change-over from BMA

‘direct management to commissioning: 24.4%

Daily waste collection volume of BMA (198G fiscal assumption):
1,966 t/d

"Measurement of Effect"

(1)

(2)

(3)

(4}

Estimated amount of collection and transport cost saving
175 Baht/t x 0.254 x 0,25 = 11.1 Baht/t = 11 Baht/t

Estimated amount of annual expense saving
11 Baht/t x 1,966 t/d x 365 days = 7,893,000 Baht/year

Cost saving effect on waste treatment cost
11/313 x 100 = 3.5%

Effect on improvement of collection and transport unit cost
4.5 Baht/t+km x 0,244 x 0,25 = 0.27 Baht/t kn
{ (4.5 - 0.27) x 0,25} + { (4.5 x 0.75)} = 4.4 Baht/t.km

e s el w100 = 1.5%
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