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Table AP 4.6 Chemiéai analysis of Nong Khaem compost
(before trommeliag)

oV (2)

Paramétefs. ' Ave, Max, Min. 5.

Ripeness (Maturity) _
pH ' _ 8.36 | 8.65 8.05 | 0.246 2.9
EC U who/cm 1,240 | 1,380 | 1,130 106 8.5
COD, KMnO, mg/kg 2,223 | 3,620 | 1,560.| 948 | 42.7
KsCra0; mg /kg 5,220 | 6,120 | 4,230 | 950 | 1s.2
c/N 18.8 | 24.8 | 16.4 | 4.05 | 21.5
¢ % 19.2 | 19.8 | 18.4°| 0.580 3.0
CEC wg eq/100 g 65.6 | 76.1 | 58.3 | 7.59 | 1.5
Ignition Loss % 37.7 410 | 364 | 3.48 | 9.2
Appearaﬁce - - - - -
 Germination Test % 100 100 100 0 0

Fertilizing Value .

Moisture Content % 42,2 | 49.4 | 35,5 { 5.96 | 14.1
Total-N % 1.05| 1.18 | 0.77 | 0.189 | 1is.0
NHy-N mg/100 g 24,0 33.5 18.3 | 6.563 27.3
NO, -N mg/100 g 1.15 1.50. | 0.80 | 0.311 27.0
NO;-N wg/100 ¢ 6.68 10.4 3.8 3.21 48.1
Total-P;0s % 0.84| 0.954| o0.78 0.070 8.3
Total-K,0 7 0.84{ 0.96 | 0.78 | 0.0812| 9.7
Total-Cad % 7.59 | 12,4 | 4.02 | 3.69 | 48.6
Total-Mg0 % 0.468 | 0,74 | 0.18 | 0.232 | 49.6
Cu ng/100 g 65.25 | 72.00 | 58.00 | 6.397 9,80
“on ng/100 g | 76.0 | 166 | 18 | 64.52 | 84.9
Mn mg/100 ¢ 167.8 207 | 102 | 47.58 28.4
Mo. mg/100 g 20.8 | 31.5 | 13.3 | 7,677 | 37.0
B wg/100 g 4.37 1 6.22 | 3,13 1.515 | 34.7
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Table AP 4.6 (cont 'd)

-Parameters Ave, Max. Min, 5.D CV (%)
Hazardous Materials
Alkyl-lg mg/ke ND - - - -
Hg g /g 4.28 | 6.00 | 3.12 | 1.34| 31.3
cd mg/kg 8.51 | 1.9 s5.32] 2,69 31.7
Pb . mglkg 409 879 155 | 332.1 | s8l.2
- Methyl dimethone
- Methyl parathione ~ ND - - - -
- Parathione, EPN. ND, ND - - - -
Cr§+ mg kg ND - - - -
As mg/kg 4,42 | 9.92 | 0.16 5.00 | 113,2
CN mg/kg 0,938 | 1.40 | 0.60 | 0.335 | 35.7
PCB mg/kg 0.403 0.67 ND 0.328 | 81.5
Note: NB: HNot detectable.
-Table AP 4,7 Elution test of Nong Khaem compost
(before tromneling)
Paraneters Ave, Max. Min. S.D cv (%)
Hazardous Material
Alkly - Hg ag/L ND - - - ~
Hg mg/T, 0,103 | 0.18 | 0.07 | 0.063 | 51.2
cd mg/L 0.053 | £.080 { 0.030 | 0,022 | 42.2
Pb wg/ L 1.00 | 1.50 | 0.73 ]| 0.350 | 35.0
Organic phosphorus
Caomp., mg/ L.
~ Methyl dimethone
- Methyl parathione ND - - - -
- Parathione, EPN ND, BD - - - -
et mg/L 0.188 | 0.65 b | 0,312 | 166
As . nglL 0.040 | 0.06 No | 0.028 | 70.7
CN g/l 0.024 | 0.05 | 7x10® | 0.020 | 82.4
PCB | g/ 1. 0.004 |14.1x10°° 8D | 0.007 200
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Table AP 4.8 Chenical anal

ysis of Nong Khaem compost

(after trommeling)
Parameters Ave. Max. Min, S.D Cv (%)
Ripeness (Maturity)
pH 8.26| 8,65 7.55 [ 0.497 | 6.02
EC ¥ mho/em | 1,917,5! 2,930 1,440 | 683.4 | 35.6
COD, KMnOy ‘mg/kg 2,141 4,260 963 | 1,478 | 69.0
K2Cr207 mg/kg’ 5,938] 8,700 | 2,820 | 2,530 | 42.6
c/N 76.5 256 1 15.7 | 119.7 | 156.4
R % 20:1f 215 18.7 | 1.20] 6.0
CEC mg eq/100 g |  55.5| s58.1] s2.8 | 2.17 3.9
lgnition Loss % 40.1 41.9 37.9 1.67 4.2
Appearance - - - - -
Germination Test ¥ 100 100 100 0 0
Fertilizing Value

Moisture Content ¥ 34.7 41.8 28.5 5.46 15.7
Total-N % 0.918 1.32 0,08 | 0.567 61.8
NH4 -N mg/100 g 24,3; 25,2 23,1 | 0.885 3.6
NOz2-N mg/100 g 1.15 1,50 a,9 0.30 26.1
NO3-N ng/100 g 5.15 6.3 4,2 | 0,975 | 18.9
Total-P20s % 1,04 1,14 0.9 | 0,108 | 10.4
Total-K20 % 1,06 1.29 0.8t | 0,198 |  18.6
Total-Ca0 % 7.74) 14,2 3,41 | 4,60 | 59.4
Total-Mg0 % 0.523] 0.86] 0,20 | 0.276 | 52.9
Cu mg/100 g 133.2 211 97.0 52.9 39.7
Zn mg/100 g 90,2 166 12,0 | 63.2| 70.0
Mn mg/100 g 139] 181.0| 98,0 [ 38,9 | 28,0
Mo mg/100 g 16,8 19.1 13.8 2.49 14.9
B ng/100 g 6.25| 7,25 5,57 | 0,711 | 11.4
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Table AP 4.8 (cont'd)

oV (%)

Parameters Ave, Max. Min, 5.0
Hazardous Materials
Alkyl-Hg ng/kg ND - - - -
Mg | mg/kg 3,50 5.32]  2.80| . 1.22| 34,9
cd mg/kg Cral .| s s 362
. Pb . mg/kg 359.5 603 262| 164.7 45.8
~ Organic Phosphorus Compound -
- Methyl-diméthbne
~ Methyl parathione ND| - - - -
- Parathione, EPN ND,ND - - - -
et mg/kg ND - - = -
As mg/kg .87 7.36| 2,52 2.7| 4.6
CN mg/kg 1.11]  1.80| 0.60| o0.s04| 45.3
PCB mg/kg 0.433 0.81 0.23| 0.258 59,6
Table AP 4.9 Elusion test of Nong Khaem compost
(after trommeling)
Parameters Ave. | Max. Min, S.b cv (%)
Hazardous Material
Alkly - Hg ng/L ND - - - -
He ng/L 0.050 | 0.070 | 0.030 | 0.018 | 36.5
cd wg/L 0.235 | 0.75 | 0.04 | 0.344 146
Pb ng/L 0.830 | 1.25 | o0.46 | 0.340] 40.9
Organic phosphorus Comp.,
o mg/L
- Méthyl dimethone
—'Methyl pafathione ND - - - -
'~ Parathione, EPN ND,ND - - - -
crte mng /1, 0.10 | 0.40 xp | 0,200] - 200
As mg /1, 0.013 | 0.030 ND | 0,015 120
CN mg/1, 0.036 | 0.070 | 0.002 { 0,034 97.1
PCB g /1, D 1 - - -

Apa-28



Table AP 4.10 Percehtage of componenté unde

r 10 nm

in ¢ompost
(%)
On-Nooch Ram Intra| Nong Khaem

Period compost | compost compost*
1st 42.7 47.9 22,6
on wet 204 16.4 9.4 4.4
weight 3rd 22.2 31.0 23.3
basis 4th 34.5 38.9 47.9
Average 29,0 31.8 24.6
- 1st 44,0 49.3 23.6
“on dry 2nd 17.4 11.4 5.1
welght Ird 24,3 29.9 24,6
basis 4th 34.4 38.4 47.6
Average 30.0 32,3 25.2

Note: * meéans before tromreling.

Tabte 4.11 Pertentége of impurities in compost

_ (%)
o On-Nooch [Ram Intra :°“g Khaem compost
Period CcOmpost compost (before (afeer
separation). separation)
1st 6.0 5.7 14,4 1.9
on wet 2nd 15.3 11.9 24,7 1.2
weight 3rd 22,6 21.3 14.0 0.8
basis _
4th 19.5 16,2 15,6 1.0
Average 15.9 13.8 17.2 1.2
1st 9.8 10.6 16.3 2.8
on dry 2nd 19.3 17.5 25,3 1.4
weipht: ‘ :
basls 3rd 26.4 25,7 15.5 1.0
' 4th 22.7 19.9 17.4 1.2
Average 19.6 18.4 18.6 1.6
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Table AP 4.12 Competitive Compost Products

ﬁetail

e

SPPTIEE N Juhalesale L

Company Name P§0dUCt' Size {Price - Price: Composition S;itable

: ame (Baht)" - (Baht) : o ants
Pooy Kork|per m® | 400 450  [Grinded ox and | Trees,
222 bat excrements |Plants
Wong Sawang ' . e
. Pooy Insi EY : Grinded ox and | Trees,
Agricu;ture. - 333 per m 520 >0 bat excrements,|Plants
|rice hulls,
beans, shell
Din 5 kg 3.50 5 - Trees,
Plants
Sida Farm  |y. wua 5 kg - 3.50 5 0x excrement Every
kind of
Plant
Tada Farm Pooy Kork|15 kg 15 20 Ox ‘excrement Plants
and soil
Chuchu Pooy Kork| - - - bried ox Trees,
Chutham excrement Plants

Bangkok _ Ever

Tanakij Co., |Keaw Ku |50 kg 280 310 - y
kind of
Ltd. .

- plant
Rung Watana |Hua Wua:_ 50 kg 315 325 Urea, Plants
Agriculture |- : (NH,) ,S0, '
Rojana . |Puf per ton 1,500 - - Frufit
Kasikit Ltd. [Kaimuk 6,500 trees
Part.

Economic Bat : 50 kg 3,500 - {2140-0 ' Vegeta-
Chemical {Ecophos)| (pellet) 5,800 - 46-0-0 bles,

: . -1 4,700 - 26-0-0 all
3,500 ~ 15-15-15 plants
5,900 15-15-21
Others 111 25 - -
: (liquid) 5,500
1 kg -
(Powder)
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Table AP 4.13 Agricultural land-use

1) _Changé of ‘ag'mlict!ltural land use

{unit: x 1,000 rai)

o : ¥ — :
‘The | The. Yermer-ouned
whole | State _ .  |Housing
-lavéa of | forest ‘Total Paddy | Plowed | Orch~| For-|land and
. _ |1hailand} area | 7 field| farm' | ard | est | others
1950(A)| 319,%60(173,188| 55,697|37,375] 5,039] 5,760|5,366] 2,148
1960¢8) | 321,250(167,218 | 61,683|38,127| 6,906 | 6,145)5.338] 5,169
1975(c) | 321,2501131,663 [116,282)73,226{ 21,507 [11,395 4,743 5,411
| Growth 1.00 | 0.79 | 1.89 | t.92 | 3.1t | 1.85 [0.89 | 1.0s
(e)/(s)| :

11) Transition of planting acreage

(unit:'x.l,OOO rai)

VRIce_ Cassava Sugar éane- Maize | Kénaf Green

: N _ peas
1960/61(a) ! 37,002 | 447 986 | 1,785 | 87| 3w
1927/18(B) | 53,465 | 6,000 | . 3,541 7,53 | 1,603 | 2,720
Crowth ' ; :

. 42 .59 - .22 . .32
(5 7(4) 1.44 | 13,42 1.59 4 1.83 |s8.3
111) ‘Progress of vough rice production

by regions

Year

1978/79 (B) |

(BY/(A)

Réfined rice Crop

" 1956751 (A) (kg per 10 a}
eglion . Rice i Rice ) Rice
. .AIC..Q ‘production Ares produélion Arta prbdui:qion Thatland | . Japan
Q000 ] (1,0000 [(10005D[ .0000 :

North 6,738{ 2,411 {12,903 4,983 [1.91] 2.07 | 159 -
voreh- is,s17) 3,030 | 26,654 5,148 1.9 1.6 79 -
Central {12,535 3,606 |13,568] 4,140 [i.08| 1.15 | 126 -
south | 2,858| -792 | 3,868| 1,133 l1.35] 1.45 | 921 -
whole | ' o _
Thailand]37,648| 9,939 |56,989{15,413 [1.51] 1.s5 111 482

Source: Statistics of Agricultural Cooperative Association

Note 3 FProduction volume fn 1978/79 does not contain

the secondary crop (approx. 2 wiliion tons).
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Table AP 4.14 Results of the survey of the
intention of compost use

Might Use BMA Compost
. - N i
Will definitely | Kot Want 17,0 "puy Tised ma | Use other
Use to Use Compost Compost | Preoducts
M . o v
BMA Compost BMA Compost Now Before < Now
No. 11 7 7 19 7
F3 17 11 11 16 11
Satisfied No
with other Total
. Comments
| ]| _Products | """
No. 17 ' 5 64
% 6 8 100

" Source: Fleld Investigation Report, JICA, Jan. 1981
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Fig. AP 4,8 Land use in and around‘Be\_ngkok
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Source : Land Use Plan Depasiment ol Land Development

Ap4-33



V) = vEx rSoRn _

2V EA N RHOR ESERNPOMKLTRE T 2RO RS Y+ TH BN, &
ofblc, SEAZHBEMERT L AT DD,

# 4 HIB A KA REE ORMALE ©, %DL&@&E#MET&b
TTRBBCLOHEL LD LRI Ca vy ERA O ﬁ%bﬁ&&ﬁrnﬁ
H(kﬁr‘%iﬁ%%%%iﬁj‘ét EMTED,

ik‘i%&ﬁﬂtbf@ﬂmﬁﬂbf&(_mW%Kbﬁ%%%&wmﬁﬁ&
LTORPFWLELTCL I YHAAMAHY CB L TOHTCOET b HRO I
ac¢ﬁﬁ§?bbo

a;ﬂ/+Ar®§B®ﬁm
:/4xro“&mﬁm%tLT%#MG%OEWHb%%mﬁH&LTGK
MAFBHLETEREWE L,

b. WEKERE S LITHER
sy HEA oG LY KET,

. 5F BX

. K D HISRL, EAREYERD D,

s BEROLED BEMEATENE o CAERBIK L b v,

N i B2 ERAFEMMLCEET 2HEDHBRIKAG Y IS K a v F

AR ECET R L B an,
R RCHE R IHIMBRECA Y 52 T AT EBHF

CHhEDHENIL, RO LCHBLAB LT Z b4 wn,

B X Lo oknMEOIEA. R O MR v,
B DL L YORBRCE Y A HHEH

. {5 Bty 2 BXEEIRWE, SRR WIRa i,
HOM @SR, FD RN,

V) BAF A AL IO T
BEAS 2 AR P IBOHBIMEERABE (IET bz AT LA, L TH
EBRABMBARERET b,

a, TVHEA LM
:yﬁxrXﬁC&&E%Té$MOﬁ$ﬁ%mﬁb,wﬁ Al AL
., 2RO 2552, #7AFORBEBEH LB -ROA LT SHE
GTHLTWwA, 2D, On—Nooch. Ram Intra &= ‘/:l“-.'/_‘s bR T
A2 vEAMERHNBNIS, ZMTE ST, MHKHHIARTnbD
ﬁ‘ﬁi{ik’f&’)&o e 7L, Nong Khaem = ¥ 31 A + j:}%“C BwTi, IRk
Doy RAY EARRKRO b o 2 AEECH L CHER LAR, FH LT,
2 fe, PR R A P RME, —KIEMIMEN A S 005 & mh ¢, thit

Ap 1-34



BFHGAC X D TOR Bk 2 7 ABL L S BEIRT B bl Ao T b, K5
ﬁﬁﬁOQﬂﬁ#ﬁK$*&t@Téééﬂﬁéh% LMo, Dk
&n/*xz4/ﬂﬁﬁfénﬁ mrwﬂﬁlbtotﬁﬁﬁﬁmf ki
7A}$x<ﬁﬁﬁ@%ﬁ%&ﬂ¢3/ﬁAfJJ?ﬁﬁT1ﬂRﬁ#W%C
bHotrbELbhA,

b. HHELEAYT R
m&ﬂﬁﬂﬁfmﬂbfm%déﬁ,uy$x$$ﬁcagbfuy£xj4
YIBRBOBIMBRCY S 22 b AR T HTH B, '
')/lﬂrcb@ﬁu%%%ﬁ ﬁﬁﬂﬁﬁﬂllsomﬂmgfbbhw$#
U TR, THOHRRALIHKIL Cna,

L#L&#B ﬁwkoﬁ%ﬁ%&&ﬁLkﬁ A%@ﬁﬂ?bﬁﬂﬁ%ﬂ%
NEMETE > CnB L SRERAN L, HE, HIHPROREIRERB N2
b, %MM%Mﬁ<M%HU%%mI5KR§ﬁbhkOt@lb&%ﬂ%b
- OB, R ﬁé#bwt§<ﬁﬂkwwﬁéaﬁ ¥k 5k Mk b
.o&wﬁfien&#.ﬁ%@%MMﬂﬁoﬁﬁ%%ﬁL&@oﬁ@aﬁw@
HIP DAL BDCd o LN X2 218 %

. ‘.’Ai‘fﬁz’] 1t D B EE
J/%Af4V?ﬁi&ﬁ@f%%ﬁ&ﬁéﬁﬁ@ﬂyﬁz}l%ﬁ\ﬁE&
DI HRNERREREL (WB,

Cu A P THIE THRREY - A HRET ABR
C DREHEY - FHORET ABINKK X B KEHE
B OB RS LB A W D BRI N AR X BTG

Lo Lasit, BECO LS 2AN LMK (T 2 b oSk Lot
Wi, AHBILE CARARES 2o vl A F THABE Y CES CAAORLEZ O
T BLTAHNOAR S LORAREA, 2D L CEFRhERELTC
ARDLIGBY R WEE 2D, 5%, BLOMSBEDT 5 v b AU HT 5
KB LE & BIC LI siv, BRI Cil, AMBILICHT RS HoR
WERORLEATRIN, 75 vt OB AR A RNBRALLEL L
ith,

V) v RE -5 vl AR vEA OB

Lfgo s b, B = vl A P THIHBEMAK A Y 2 BN > A lR LA -
Twh, GHNBRR TR LANESOEAK KOS R LIKHEL T, o
J/$XFL%&ﬁX%Hé99é&MT&O '

a, HUWEFEE SN O
2 URAMIBORETPER LR L, BN ORREN - & it bihb
IS 5 BT AL TSNS D,

Ap 4-35



b. ®WEMBSITNORHE |
HAERPBEAGRD %4 - b AR HBT 5 L3I, 20002 T2
REMENZKSRERET L8845,

c. BEMBORNMLLRHEROKE

HED = A P THORSOE THARB LM T ba0icd, o vaa
FTBKEET ABAMEE AT LBAD L, ik, FREBE %58
AR—AGK{THERT 2Rk DD, A, BYTHONE, avalA LY
DEBYHMARIC L oC, REORLELPLCLHHT 5B 5D 2,

(1) oPR A RESE 8 0 BF B R 5

1) EPimtkR | | & |
AL s BEOHEETY CRigAP 49 RT FIERLREL, Chicky
BN &, SN - AR RRT 260 LT 2,

BRI OTER R BER L LG PHARY A7 AoBAFHBEREE L
T 5,

) A doRy

CHhoEidel, iR (gR A7 4 ) tERBAB(EMv AT A YD B
BT ohs, pEHAHOTERT L LOAALBRARK S 20, AECL2OREL
EAASS4C HANBRK SN CHABROKE T 52 LARRIND LS A
DT A feo COL D REAS OHLMIGEMN S LY BHERICH, Table AP 415
KT EORY - ABD D,

O HAMBEHINEERBL T, Avay2idiked Al rohHARBLHN
HEA UMK TS L, Table AP 415 iR X 9T, AR oE M
DHOLUCHBRMEAND A LTI A2 2 a0, 20D, Arayz2iiodh
OB H 3 T 50t DRI O R E 2 AT RER L
PTHRWBRUAR, £t olMs2 (M T DL T 5,

i ZHREmoFHERR (4--)) _
B, £RBNC 2w CHERN 2B ¢ 2 THY) 2 X [2vatrg o~
Sy oA, FRHOTLWIHIKHABR I 5,
frzofe) & TEBEl |/, RO X9 ARG X b, - RIROXI G Ah G
4 3 A

a. A2k
C O, B, BIRMOBETED, HBHCALHRE T HARNOMKNE
FERBZ IR L, WM () AREI R TV v, 4 0Nl
AHBRICPCHEI N, REREC S LOCRHRIKO AR SN LERD,

b. B8 8 &
MR R e 4 DT D REF O CF OB REI R, B A AL O

Ap 4-36



A31TTqe QOﬂuww>uum wOoTINTIOd I9qeM
£317Fqe uworaumalxd uoranyrod ITV notausasxd woTiInITOd

AKITTTQToNpai-3TNTOA

(PduvrULIUTEX YITEDY *[OUT) AITITQPITUIWERITODI]
jusmaeoal Aaeurariaad yo A3Tsseoey

UoT3ITSodwoD 23seA PITOS 03 A3TTIqeadepy

WI1shs (esodsSIp TBUTI UO IDUINTIU]

wWa1s4s voTivlxodsuray § WOTIVIT[OT UWO 2DUSNTIUI

=
) 27 ”@
1shs Teloy s103083
surodmaTa TEoTaTIod Woal AITIIQEDTIDERJ TEUOTIINITISTUT

_ 3500 IVUEBUIL
1500 uorITXRdD ~UTEW “IS07 TVOLIONIISTON

A22A099X IVINOSII WOIF SNUIASY
3500 atedsy
SI01D9BY DTWOUCDT

£ITTIQETTEY A3TTe9T2003g —
mUﬂHﬂﬁmuﬁmmmM.lq

51030®3
A3TTIqR2240

LAITTIqRUTEIQTER TeuoTIRIAED

A3TTTq®RS TTTIPUE]
H@ sx010ey
ﬁOﬂuMbummﬁou

IDINOSTA TEANIEN

A3TTTqRasA002x ABxauy
AJTTICRIDACDDT TRTIDITH
adeospue] -

£3TTTqR uwoTIUaARxd 2NOPO NuBY

£3rTTqR

1

A3TTIqE3S

o

|
_ A33TIQT SX030ET
JUSWILIIT SLTPOWIIICY TEIUSTUOITAUT

SPOYIDW JUDWIEDIL OITIPOWIADIUT JO WOISAS UOTITNTRAT 6°% IV *HTd

Ap 137



BOAES R 20T, AERMAR (FEMHRL S L CRNESES) H2 o
HERML, CHLOMHMMER LBy ~ ARBLAETD b,

V) EREHOFM - BR(BR) | o
LEROLBPEHMORKFERIRK L b, FE - BROWRE LRI WAL
B E Lk, 0, RN, ERBAMN. # L0 KAV OIHEER A S, €
h b OWBIKON T, Fig. Apt.o PHMBHEHOFEERIC & 23V CHET
. Table AP £ 16 RRT LB DR B, Fut A+ 70 —%Rige Apd.10 (G
Fo COFMMRERSL LAEREBARFAEL Y CA (UF Lt OK
RoTwah, MANKRS L, MLy A7 AOKAHBHRELL LT, B
Ry~ 2 pBARE N ABRE o v RA L AN T2 UM h b,

Ap 4-38 . '



*WHISAS
[esOdSTp TEUT] 941 70§ POTIAW JUITNIRAIL ATPUITIald © 39 OF paadlaq ST STY} DIUTS UORPUTWRXS WIOI] PIPTISXS ST POTRSUL STLT [eLIaITM JIFPURT

T

“NONITTG WL TIVISAS TUSTIIRII) DIFIPIULIBILT DI O POYITW STU3 AJddR 0F o[qrssocluyt ST 1}

*Amep 0 1O sownyoa 1dsonn

TED YIIGM PTROY SIom SOIIE] OU PUE hmuono 107 ﬂo b&oﬂ Jusn ﬂm are A xoxmnsm W SUones aod Bunsts 3y
. ‘1ony 1eOD JUTST STUOTIRIS Tomod Weals

Boﬁ Sose TengoT. Y3 $¢ 55T AED 1 Swmnstos pte gy JO 0839., 2317 3undasse JO sowIoey s|qedes ISOur 2 Y,
"[PO2 YItm ULIOT POXTIY dU3 U PAsT AT mﬂmn&on ST J(Td poTusATd

b
€
TE01K SROLIS,]

T (@) ey
° POALIOP SSNIIY -

UONTZUIATY | ¥

TOTITIYTSSELD)
-+

. ‘SORIMOL] BULISTX?

21103 ofels aoﬂ«uadwﬁu [EOUeL € 2p1acid 03 gumoaa&ﬁ on T ﬂ mo.on Euﬁ eusylo ma TIoM S8 {STULIIRW SUMNCIUSD
TRIPW AAROY 3O WOTIRUIMI]D ‘Apemmsrred) Lurenb 1sodwos SUIACIGUIT IO USHUIUT THIm TONEBIINSSE[D [PRURW UT poSEsud
WHYI PATY PUT S5 [[(IPTE] 1T STELIIRW JIQTINA0I9X FU3n0(Ior ATESoTTE o3¢ oUm sdosd saury SOF 1oyl SUOT 3521 10U SS0p

| puE Tsweueime EUOISIOId ® ATUO ST 3T J1 “Hi0m ATeyruesun Ul psIe3us SI0NI0M LUTUL 9ABY OF oBﬁom 9Q 10U 1M

31 “IA0MOY ‘ATTROTIORIg "SAnIRqIssOd o1 3O U0 ST QuamAOTdIaD Ul ISTILOUT Y3 O3 SAINGLITOD Y3y “UOTIHI[S [ENUT
"PoIFPISUOY Afertredas 9q PMOYS IOPUTBLLAL 3

mo wWasAS fesodsIp ‘aI0F0IoY] ISTRLIILIT SIQEZNRNSI JO aoﬂuunom J03J7 PRIOATASUN SUTCLIAT ISTH PIOS 33 J[EY “Ayens()
.ﬁo>8uu TELISEW 107 WOTPROD QUSHAdSIPUT UE ST puﬁuﬁ mq.ﬂu..aﬁ DOIIAGIII ¥ JO JUOTIYSTIQEISY

“3E0D WO

. “OTIISHOY JuE(d UOTITIIUTONT 5T YITUT ST YITIL PMIO SOIRE] noaﬁﬂ.ﬁmﬁﬁu TEOTUBLDSW Y1 JO 3500 NONIMLISUOD 20Uy
voﬁnwo.,,. are uﬁoﬁmado TOTIBILIISSEY JO $adA) TRI9A0S *ssodind A240201 103 P2129125 2q 01 3T SEURW O 53208 Auewr 7]
*SO5INOSAL

d.dupuﬁ MTI TDOI] 1509 TORIMPOId $PROXS U0 380D Kysnovoz TE103 21 “POPPE S1 [BUSIEW PAISAQDIT JO 1502 Fuwrurld 1
: {*$1 31 5T P1Os 29 0uuTY Jeyy Ajund wr uuuﬂwou 0S ST [CLIAIBW PAISAODSY) "SEUNMRW
mo S0 hdgunhan 1 paRII St b%p«dﬁmﬂo TRyl pUT ouquﬁnohon UT JOLISTUT ST paoﬁmgvo UOTIBDTIISS LIS JUTISTXS S L
*ATQEITARUT 3G [TIm

ﬂuﬂﬁmﬂu oMU 30 vondone ‘uoTIdtNy U uﬁ ST uenEogIsse;d YHonn uvumunp ALRyeipounIoiur 94 0151 000T

| TeoA oyl U A3 MoxBung ur pajtiousd 8q 03 PIISLIAICY (P/1 005§ *x0Tdde) 215eM PIOS JO SOWMTOA SNOPUIWAIY J]

£ 2210
SISTT
T SSEID

. adeg
[P1OW SNOLIST-UON
1 TR19W SNOLId

vouezIAg | £

.mﬁﬂ..uhuuu W3 STy ST} TOWSAICWIOD 1O INQUITYE Y3 J8TE ST.AYUIPULS JuadaI Y {8}

"TOTIRIDUTIUT ULy Huamﬂ ST 2S00 JuaUNRAIL  (P)

.uquﬁuaub TQITI] [RUORIPPT sozmbax ymﬁ voosuo& ST 2IBYOVR] AT JO SUWTIOA PIqEIOPISUOD "Possarduwod waym  (2)
"$OITS WOTIDTLIISUOD ST PIS 0Q 01 3MD

AL 30Q mﬂnnohwmﬂn poe $xzed ST HIqQUSn 2 pInod nuﬁ unnﬁﬁoou oy ‘SunrypuLy Jo wonsIdwod 13re ATous (2D
: {731QBUTRIQO ST SIEDA ¢-£ JO7 POT[IIPULT SuTOq SISTM MEI O 100119 JUIBAMDS 9T L) “9(QEL

.oouxo ST 3318 [TIIPUET JO 199730 wﬁgﬁ..oonnm FULHFTUSIS OU ‘ST T pAaozdulf §1 \Gnoduﬁo coﬁ«ﬂo%qmb genotl {1}

"2Iqe

.vnoﬂﬁsugﬁ xoﬁﬁm A3 ooﬁuﬁ 193 30 aoﬁSﬁ% ‘A@uTpIooot puT ‘SYITod qrom SULMOTIOF oYl SBY PO STy Y

“WH3EAS TOIIRLIOASUERL] PUR UONDAIOD

7O ApPTUS T} UT PAUTEEXS ST WosAs Furord odA; amesard MO 9I9Y PAUTIIEXD ST TOBSHIELIod odAy aunssead YIS

z m
1| rewsiew mypuey ||

gorssaldwe))

Anpqeonddy

| reusivyg pPaIZA0IRY |

POTISN

:

SPOYIVW JURPWITIAI AIPUTWITDIA 3O AITTTqEITTIAdY STy &V ITqEL

Ap 1-39



‘VINH AQ oUOD |{3M 3G 01 PIAN[AG CM 11 5T WL} APniS U AQ PAIELISIIT 10U KT 1020T) {RPUOHIMANU], JO IOSMOTA WOL) UOMIERIEAD [BUIBU)
siurid wodwad a1 01 payse1e 1T SULSOdwos 10T Ot AOTILASUN 1O JUIWIEIL] 1O w203 UOTITIIWOUT UM olquopdde 18 puv 0l DIIOUONY,
ULUR[OD AL} 01 puadsariod (4D) PUL.(1) SUWRTOY di) T sasayiuered £q PISOPUD SIMS uotenead 2y, ()
rudef U S8ES 94 WOl poAlep am varndy sy, ()
(°S) puT () (1) Jo sanrmrany U3 03 payaRLe ore Juswdimbo vonesousd romod ouyqInl Wy pUe T0q Wwems ()
“Aq/eon QO T = NH NITA JJUOMED JomOT msem priog (1)

SHUOLUPUOD FUTMO[TO) 211 U0 PANTQ ST, T03%] DIWOUDDY, JO ULINIOD 1} HPLU UonTneA]

0 <D< <V SIOQUAS UOITATEAS JO IDUELIOLUI]

T
BRI

: g I . a 2 “ v 7 uenTARAd TPISAQ
‘Avaedes Sunsodwod “NAPPUIWILOI N |
Jouosurdxd 10] UOpUOd ! 10U ST POYII ST ATeananog *OATIDRINIT 10U 8] POLINW ST ;
QTSUSASTPUT UT -7 I0MIDU i * AROIOUYIL TUTWNSUO) dIN08d) "AOdmaa TEIINOE T OUOY] UdaY !
ores 1OdWOod 1O AUMYSTACIET PATTED 3 IDUITE PINOM SILT, [N} ‘UORIRIIDUY 01 7
*poarsap st afeqIed AJeirRnT 10 spWNj0A 3181 100 __o:..;E T POUISL SHI3 o Arnqe | FOL0E] [CUOTINIANU]
10 uoTAMes seredss “Auenb M pajRIado aq 10uUEd Jurd | <IDADIOI 02INO8M JondmD] (AEDpo], ! (aarxd : o
sedwed Jo wawdaordun 101 L - M1 419E] O t.L1TW BTt Aepa], ; o 1o suF(any ! =I91UD IEH[Y UZSPOUL JO [opOUl © ;
“Apussard Aonod s,V swwdopdasp podiaw iyl jo f o a..o>83 iz FTue pajrnng i ST UHONEL 09 Uwd Jueid o) tofqe )
ST POIDW STYI 3O HONTONMUOY T | 138171 £ sea ved [ang o Azdaooay T * STM DOYIMW SIYL 30 Juald oA "1 | -1o0dxe oIE S100350 DATRIISTOWA ‘]
argrnpeld stasedwod _ ! i
30 (15eMm PIOs) 31 051 ~-00T ' I i
L ALoA 0D HIINOSIT AQ ITJaUSG § ﬁ _ ; i
(sosoys i . _ ,
.nu.:..n. uT 1UAUW O JA0QE JY] ST j |
- WL 09 Xo4ddn sxopUl | | . ; |
1503 ,35355.@5.._3550 T o ; “pros aq wm
*Afuo uoner g uo;oa UIIP JO (MISTM PIOS) )
QuDUT Jo oSey s wep Iaydy LY O :Azoa00s domesal Aqapgsusg ¢ | d (0 :AI0AGOMI 3DINGSHL AQ inausg '€ | D T A Op—0f 1 ATaK0a8r g 16197] STRUOUGIT
4 THM XOPUT 913 “pYoTIIT At . OCE "xoxdde 091 “xoidde : | soImosar AG upeueg ¢
21STM QTIMFUT UL JO INAWITIN INIPUT 1502 MUBUIUEN T IXDDUI 1502 QOUTUSIURE T i © 00Y sxopuT
107 AT UCTRISUMNI 3T} (4 081 *xoidde 05T wordde 1500 $JUCUIIUIEW PUT UOHEIAED 7
T IXOPUW 1500 UCTIATUISUOD ' ) TXAPUT 2500 UoTANIISWOY) *1 | “ PNAPUL 3500 WORDTUIISUQD T | 00T IXOPUL 1565 USTIINIISUOD 1
“Anedey : C ‘PAOOT sTauEld 2
WMLeL eanserd ATWIT 07 SIUTel : uo Atreden wwnew ponowd g *p/1 00§ 99 O pres
«IEUOS MBT OTE N CATEIUYSAT T TP 0OT 1 aued *mag Aloa 31 JOIBLSUTUT JTUN £ 1O A3tdeded
"S3[nsDT JUER V| a3 Jo Aymndes umunxew eandeIL (7| D 1w Eﬁq ?u_uou.a SU3 1O MOrdal a UINIUTNOW [eonseld 'Apusald "2 Y Amandely
-Imqe put Ar01s7y Juo] e seif os[T wdmdopaaip -38U0Y 70 535T0 IudwdoTaAdp *A3orouyssy teanorad pue apqeTar
POLHIW SU3 “UOLRIIULIGY 58 swreg T xapun Anussaxd st ASopowysat eyl 'y Japur fus s1 A20[oUyda] 9L T : ST pue “pouatadyo Suol © sy ML 1
* AIBSSa0M IT UOOIXD 1uTese 101083
. . SINSTIULINIUNOD * HI0JATAYI ' pAST] [euopriio
" ATRSSR39U HIT UOISOIEND POINPOId STT S05T JQUSOQUIOD ¢ ..».33 ATULIT] 9TE AQUEUSIUTEL
WETESe SXIMSTIUONUA0D *AGIITI " ARUAUTELW JUINbal} pur uont YL J0F prepuels * Pustiadxe
LY ‘PANPOIE AU SOSTH ATQRSOQWOD T O | - 16d0 mydred sonnbar oTeamd T | g Buo] v veq A30[0w[as) ST WS ‘7| g ANMQT-UmIuTe W
. ‘uTURUeW NQ 10 "IDUBLAIUTEU A I07 paTm bax POUTLUSIUIPUI Ul 103 padmbat
“panmbar st sauauadxe Suoy  pamnbal a1e paustradys [eonorld wre ssuswradye. Teonoeld pue ! o syusuadxa reanaerd pue
Jou sFpatmouy remoned puyteN 1 pue HEpa[mouy parednsudos An@ T aFpotmoun pareonstydos Aydy -1 aFpopmotny paieanyydos AUt
| "INPIA LORWISUIHUT POZIGELS JO
| uonesndde i aqresod o uonw
; P ~TMIRIUOD [EIUSWNOIAUD 7O T80}
i INOYIM GOREBWTIL DUT] 51qm§ 4
“(Arddns 180y 4 uoted
: N <2udd Iomod) %404 ST usnmodwon
CepRaENssR0au omE uonaped ‘NPl SSA[RIAd porTIgEs SISEA PIIOY Judsaxd duy i H1es
EIVRWIUONARY JSuTeRe sammseawr | J0 uonesndde yara d1qrssod ATDAOIDY J2IOOSHI WRWINTW YL “f H
meuotaneseld pue ‘apqussod Jou st PHIPIEDT 23 UM (IS O 5T uonEl SEEOIITUNUEINGS TEIURIUOTIALR -arqrssod st
| WOMPWIIOaT PUY] 14015 ‘NP - STURIUOD TEIVIUIMONAND 10 Jr9] JO Ira] INOItM WOTIRRITTOMS pUT ¢ SIDINNUOD 3PN 03 Apddns Yomod
39080 Hilm INNOBOY PATITIPUC] INOYLM UONTLUTIINT pUE] QTS ¢ - IQTUTEIQO ST Iomod 10 ‘TH IOUITY WA Cpereiauad sl
NG POILIAUDLY 10U 5T Funsodurcd ‘POPPE S [9NJ ATSIENTE JT 1on] snidins ‘npl Y3y ol Y unnd a1 Jo SutioddnsiTas ayy rag
TOY BIFTM SIQEIMSTN 1P3 35T U °¢ 7 UAAS STQRZIEAT 10V ST wAsAs Buy ATQETTTRAL 10U 51 SUOT ABfoua d1vEm Iomod DIIIDAT TLSLITHS Ty reay |
(prewrsnomtay B 1 zoddnsepros samod Sx/Te0N 000'T [«4 PIos Y 1uepd 2yl w1 WasAs el 000" T m N sEY 833 pes waym oY |
3.3;38 +350duron) 207 ‘Xordde UTY] 8597 ST ML 915Tm PITOS E3tpy 7 Fumiroddnsyes Jomod " Ry/1eax ~Aiddes t
ST 23R AZDAQADT D2INOSH! WAWIXE W ..w‘ “PUQISTWT + WBANO + Q0§"T VeI SSI 5T Ny Ju5Ta PSS 1] T {I01eMm 1000 3¢ PIN0D 10) I8Y IO
TR SN OLIS] J0A0JDZ 01 319V "L 2%02 I0 ‘URFANQ + DT "TIC Aamay - -adewny BuLy el jo uoneiausd zamod sunqiny weas
30t se pataacosr | ponddns st stang Arenixae Summoroy | #SED Y1 WEYY IOW 2050 50 JO SULAW AQ POTESL ST AIDADDYT
$T.215Em UBQIN 3O (SISEQ 10M) U3 30 U0 ATEULION ‘popRe o4 501 auerd M Jo-uondwnsuos bARIAUD 2ATLO9 R IOt B paadope
ofersae ue uo g,gT Alewrkolddy 'z wnw A3rous 7o awnioa ofre] ‘(yst) Iomod 183 os parmber st iuow ST ACICIIUTOUY TROIURLIW PAYITTIE
rarqmsodus 57 AZaaoal AZug ‘1 SAQRSNQUWIONN 30 FurBTers 207 T 1913 Horrzdamd AguTuatery =ETIOQ LAY HI8em JO ZIS DTILL 3t Y
- *Aletons Surpunozins oyl Trods
. 20U §¢ 08 PomInbol ST UORBIOPISUC) P ‘uonusAdd InopPo _
MNP ST vonuLAsId Inope uTy f . Hues Yita swoqord reanowid oar ‘¢
1PIPOdY 5T | “UeTIURAMNd Inopo ‘FuTueo sud "UONUdANA INOPO NUTI SMBENTOEY "¢
[oveyoney ﬂoﬁe IV Jo sauInon; £ ouel ym surapqord reoroerd oN ‘g SPOTRIGUST BU) JO UDUIILATY 203 spodopoasp Buteq fumew
uswesly pICA UOREIUBLI] | g “uonuaAdid uotinnod v vuusvou stwsedord porednduwio) ‘2 g ST IIEM PRBUTWTINGD 3O (8feyD g woUoAYId UOTTITE
Arepuoods e uado 30 9l sy vy Y INTA ITM SIGMOGITP TETULPY) ON "2 “(d'8) pue () 51D INOWIIM) POVISW JUCUREOLL T ’ HIIed
- ruoTEIEAWIIS) 1O $8000d oyl T (1) UT S8 ST (GUILIINATL DIOIA) 55 SR ST (JUSUNTHNE MO0D) i (IUDLATAN $I070Q) polTIoUad M
poresdudd 5t “HN 10 wdd 0oL - 0T T wEned O JO JWn[oA UOLTIIURS) *] EINTIod JIT 30 JWN[OA UOTITIOUASY ~[ ! s1aumngod e jo Mumiea sl 1 sonty
“Aypqe Suans aowds i UOUONPIL FUNIOA | e
Ut TOTISIUT HIOTOLANY *IQrINPaL P PUE HOnTANGES *ANngnAToop | Bttt
UITIOA ONW SO0 Bl AVYL "Wl . . i =IO UOTITUTIUTIUOMDD diSTm ’
SUTTIIpUe Udp, "pdIEOn A(ditiedass ‘UOUANDAT SUNTOA ; DSOS UT AT Juaeoxs Suumey "¢ i
D403 SALL *I[QEISUT TS T YSTUM DUT GONTATIYELS ‘AAMGUATOND ‘UOLIANPAL SWnioA pUE ; “HPATUING ‘
anprear psodwas pue ursodwod a ~UOU *UONTURLFIUOIP JO YLD q CuonEAMQEs tANpqTATIap-uou | | poucpueqe I A1sem AN[NG 100N v AITTQE JUDWIITALL
.Su AsTAM A[QRINSUN JOSIUMOA E| LT WSSAY JUOTAOND WOt AL ‘¢ “UOTITUTWSRIUOOSD VT JUaIdINT *¢ HINTAL PIIOS 10 JUdUTITON ATRUTUNTMG MITTROULIINY
rpanabar s1-(UoTIEDIISSTTY pUT raysem AMing 1doox paxmborou st ] ‘pamnboy s1 (uonuz 2TNbOX 10U S0P JdTWING AUl WD 7 i
aoamudos?nv IUSUNEIIL ATRLrRUIIIS ‘T wpunean Arewrunaid feousd uy ‘g i laaind) JuaITLIY Arutwig ‘2 W TN 000' S 01006 WoLy
*a8eqrel o Taydiy puw IX/TE0N OO0 Jo “oydiy J0 B/1eon 0pQLIe MINTM DHOY 10 (ME) INTEA JTIOD
UYL IMNIO FISTM JO] J[qEINS 10N ] O JITM D04 PIOS 207 o[qEang 1 NH Al 315TA4 PGS J0] s[qeaag ‘[ | IDMO] 10 aTUTI apiM B 01 arquonddy |

(doy Bunsoduro)

{d'S) sisA1o1Ad Furdferg

(d) sAI10IAg

(1) nonrrsurauy

WO UOITHR{TAT

SPOYIoW UOTSASAUOD JO UOTIENTBAZ YI'yw &V 9TqQel

Ap 1-40






Adng somog

Jund o) w
LL T T

G 1A AR () '
M B 9 uendWRIEoR Jemod Sndeis
PUR Fuinjos went JO S0LIMANI) Sdiaepaues ‘Dwmoa VESW
UL S0 gH0R BN 3R T MU W) UL AN saamad BUIGIR
WA O pAddnt Kly®is pux Apumsuss 9 Ol PWNLOA WRaKE 7
U TS e
IR X 0NN AN (el -4 g £ (057 T AHoRd ey 0] moy

(sonwyny.z) womds
o ay) wery

 |[{remod InLAOY MU DRT'T M .

.ta.i....e-o;u_c_nl.c [ magirr )

w5 7

D e /LN

———
MAETT ! | '

NI )

A SOCC W
A STr 1)

‘sotuyton
— ll\ufll varwaval Jomod

BUIGIRT JFRURpLGD)

N wozlw
[ wnisgi W) , 05C [ 7 mmalf
“+ [ _uwmewsia] L] 2 !

I 1nany

Gas als picheater

ATRUIM] Fullyy WD

LMy 000"t | T e

wéd 0% = XON
wWod 471w YON (ﬂ { 4Nt (W)
“ Y :___.Eptnucoon_ﬂ_a.t-n_.uu \@ PNV RV 2T ‘.-..___M”q._a. ﬁ.”v
i [T N oeeeE, L Tll!r[mi
2057 NIRRT "
1 yngE i T

(MAy mymany 1
wolptieuldug

————— e B o e o o s o A e A e e e e 2

1IBUD HOTI S592%0X4 ﬂvlo.ﬁ.q. av 813

LAl

Ap 4-41



1 AR . e Kamsqy
. PN W) _ sounaey - —e FreTt]
Aty > R K] ’ b MU \'/
-mh
_ A 1 \ /
. | * T e ]
m ol vy 1 09 (M | , | ! ] LAl '
. |
Ganod OV HAOSK | \w‘ ! Y ynon hy
s aun W t
' “ - Lo BT m | -
A \ e Nt 3 -
T B I s | m 3
PRMATRO S Vﬂn ” ——————
o ! v
) i
A r WAk ] _
WREQ am WL (M) L | I .
’ -y gy ) | e
AT 1M U LR DU AW Lk TEY L0 Wl AUAER D }
N SRASRTEIGD "anT8a Wik SU1 )0 DOH W 1N (movowum) 23 weirss ——— .(nks lllll L 1 e ——rttads
A1 v U)W SMOd JUTGEY WRem O} ] e e
Ptudmm AiqI e ATIIfIaLGh MG 01 SWNIOA WS 7 )
NFTAASY & SIUR £ X L) [
WAkl uR{o £ i w200 D5 | CAMDRdED 1my |
RN |
i e ittt
| ’ L LT L B Y RL Y« TR
ey —
|
|
po—
1 . £3,000%
ln -~
wny W
|
i
|
|
b
i
, wid 65T 0 i ! 4 !
S e
wid oy1_w AN | IS !
wdd 0¥ & DH !
I : 1) W/ /N 000'AE (M | |
: (w3 U/ WIN DOODT W i |
YT | [owrareswoon'c 1 T~y juranon 1}
om e ! TG0 SN OO0T] (Wi OO (K
nmpey !

| i S

R TrT——
wnAosid wonnot ﬁ

33TY> MOT3 ssovoxg (Z)=0T"% &V "381d

Ap A1—-42



wug apm ravew () %
“venpd sy

W HOH dWIRUOD JeMOd JIUIDALS DUF GLERIGA WEBI S0 Borfyaay Ju

~ESAUOD AN [RA NUBW AT O 40K UL JES I
VIgInG wWINH O peiddms Argery pur Apunsu

RN X W) MAISAD YORNTOS — 'Y ¥/ (5T AUImIN UMY T 1010N

UBNINAOY JIMOd
B 01 BMIN|OA YRy T

Yyzhose e

SEAEIE UINNT e ———]

L

: |
¥ Trund ayy W - %- " UAGER TR A
GoLnAWNIEAS ———emeseT = !.w 1 UAGEYTIN
“widd Oy & YOS ..“1. /N 02
wad ] & ¥ON E v, nilL
w3d 007 = OM | _ _ |
s N 0K LT (W | (aowusn)-) 4 ! - [ YR I
T (TN G0N EI | P S0 o) e V_Ti. A S uvﬁr - - Vlyr N :,_ﬂ,_.u...wn .
E B 1}
] 24042 unweisT ] H I .
. e . UAYRLTIH __ whtet VYol K
L UG . o WY 0T i
A IRMOd PAWMINOD)1HE i 117 . 1
[tmwean pmony i mn 092 I B WML EH W/ urN ODR'RE| H
"2 005y (T wxszevin] . ol upwwzw W W O0EST[ W
: . | wyovy W]y woX
|

-

WA w1 X Gy NATLE | H

H/iToH w01 X T'96 Yhre'l [

20871

WSAWN ] UL
Tote | voct I
RN

0t 00§"C
%og) vaksRQ|  aw )

L

(MLOGT L] (M) BLT )

n.:za-...gﬁ:

NN
M3 0r0'0

H

IIllvlo

WA
IIRENRTTS

{romod 1nding) Y 91~

Cammod indu)) M S0

[

|

IO W05
Arddns asmod

ﬁ
M

{2 Ky AWONG TI JERITVT
< AK1eddd uetiaog

solppde _

sotppang

uosITIaURR e mod

ERE

auigs AL AAUESUOD

2ITYD MOTF SS9203g

2.008

Wn/ieax HOO'E H!
Ay 601N
w5 |

[ wateln| M anating

R L wig|wi

o

[ e |

upudtabe _

(€Y=-0T"% v 314

umMImeusK weRAN O

|

Ap4—-43



T T
[ -
L
lllllllll - vy S b v e e —
‘JK J.
|
1
AN sl W \_r
wewn Zhy (w| _
LMD WY O T
pRAARA
I _
,IIlAIl_ sl _
| 1
& _
RN LA WU (M) f ]
TINE AU W UTLAWNTROD Z3MGS DJLI0|E DU SUINIOA WAk JO NN iT i !
~MLIAL} AALIDILOD * FUR[OA NI AL O 0% LN HR 1 SN0 1 |
anid angins Wat 0 fenidd i Algie U UG 3G OF utn WIS T FrorE Y] " “
U PTA 0K = AT § M) INKI0UAE = | $Z G5 T At Yk (1 i YN (50° S M: h Il
) ’ p A W N S L |
2018 AN 000" (R |
Aot B el
: TN 005 ] [ — |
_ Y !
m N ) s [ [ wymn swws 10 TR/ (WK SRR M| !
1 W ﬁl'u — Rl ) S -
[ Gl . oy ‘rod - - r— i vt » T e !
v rr—————— . e e
\ wdd o) NOA ) Jae ”_|| 0% “
oty 1, wdd O AON : I : I
————— .
wd 007 =, K | WAL H ! : > J
e - . - h o aim Sy i e
\ W eWN OYECT H | WA W u_n 1 R e T =_
——————————————
| WA 0Ll K| v V (WHIN G0 W | /4w £10'% st
- 4. 0n2 I fow) i 95T 1} o
. b ny WM SL0'Y
P | oXT IR
wWerd oy U (AR Z Y — it “ =
JEMOd PRLTAUO 1, e s e waay | 1 H m _
A A
7 _ A e
PO A 01 WeNIo iy g 3
. 1 WLeET ] @
_ amaasman s any i
1 :
1 : wow i 1 " -,
f - [ maoivy  Ini TR 3
o .
| Had minol w000t (M CTRNORNT W) wox ! f '
o (RO ratyms) m OF Ll H T i l fo———— LAY JT I AY) Ak
) X, :
I |
i I
|

] oy

g

Leadalings]

e

K Jawey

[

EIE

(LAY UONNRAIE RGP )
WAIIAd

LT LWLl ]

IATYUD MOTI SSoD0xg Qulo.ﬁ.w &7 Fta

|
rll.lll.v_||!.. —d

oy WD JVIJ..II.II.W.II
3

sxoyn Aoyy ssecxd  ()=0T™7 &V

g -

Ap 444



Appendix 4.9 BEADECMTSHHEE

(1)

BRSO BRI E N

I)@E%ﬁ@ﬁ%

N A o Bk, JE%%@R?L& %£L&hf&T%¥%&ﬁWKﬁ%
oz eedh, BMKENS LAREY L ARRORBMELAM L, et
(imm).ﬁ%mf%t&féao

H)WIM&Q%ﬁ
@gm&ﬂc&ﬂ@/ZTAoﬁB@%#mﬂ/ATAﬂﬁbOMOTééoL
AL, BORDFER L L CORNRARL, RMAHLARHikidR b hvoT, B
MBAERBAAY AT ALV O LN TE D, COMUMABRD L 5 25k %
HLTnAh, :

TAaxbL, MHBRROBRAL LA, Aﬁiﬁmﬂmbkﬁo%m%&ﬁvﬁ
ROFA 7P CRTTHLRCH 5, &ﬁ@%%#&&ﬂﬂﬁﬂ%&ﬁﬁ&f&L
WBERITACH Y, Hﬁma%@im&ﬁﬁiéﬁ%fbao F. THLTn A

CMER A LRAOCBERLEHGRERLTATD D,

m)ﬁﬁﬂﬂ%ﬂﬁﬁ?«é&%
&#m&muu}wmfﬁﬁﬁﬁwfaa

a.ﬂﬁ%ﬁﬁéféb,#9,%E&Eiﬁﬁﬁ$%T5%C&o

b. REVORASEHTH Y, H2, RAINAREMANRICAN T LR
Brptsditac e,

c. i‘%l’lbﬂfcfﬁ%%%#ﬁ’ﬁ“ﬂxi’tﬁ%‘ft 51;1[3'(‘*!2:1‘%1%’(‘3)5&&:

d.wimﬁbumml#f&&ﬂbfw& VR L E LbAWE E, 3 A, BT
RyEOXNENLERICE T ABMEEHI bR WE L,

e, B ELAT, Ao, HURKEAMLABR TS &,
(. RN LA I ZBRA GO KHBIER A T AT &,

V) ByisoRkiheE il

BSOS i R RN IO IS 2 0T8T 5 2 COFIAN DD, L., & &4,
HEOHKEEBUTHBYANE1T o2 LTS, 2, BRBLOBRL 2 AL &
B9 LhTd D,

Lo, &KMGJAr#gmﬁgamofﬁﬂmﬂimﬂmmﬁfémf
%<, mvm»mﬁkomm&ﬁm&¢bf411ﬁ%Iﬂﬁ@b REE TN
bﬁhw MYMEEER b, VRIS VAR T BRI &ﬁBTC&ﬂ%§Té6o

&bﬁf ﬂvﬂﬂénk%ﬂwmi&ﬁm@m@%m&ﬂﬁﬁﬁéb%mf&
CEREBTHD,

Ap d4-15



Lok, BRARNHLZRE, Tabb, 200 sc 0t Bkt s b0
THEV,
H?ﬁ%@l%&&ﬁl)T%$6%ﬁEMQﬁ®%ﬁ&%¢I%C&mT
BHTHB,
X DEDIR, BRN AT, BYREYOMRELIERK, BELZD AL
bR,

(@ BV BN
1) A RHEERD O RIS

a. THRESEWR I LR ) _ ‘
RAD P AREALE EBMBEMER, LREEDC L DARIN, KK
&8 e, ﬁﬁ;ﬁm@7»:—wtgmﬁ$ﬂ%&&1.ﬁgmwnm.
AR, BRERAICE S,

L VP20 ABARBRHROABLEDL TR <, 3 R
HERO(DELR Lo THBEHEERARHAL Z 5,

MHIBET A EYOBER, BURNORBICL IR,

Tabb, BUMEE LU AEHICRANEE T 2RR CRFRERBOR
A k> TRILASTHARMMAT bh 5, —RICBTIIEBRYE LB
BABIC L 2MEOHR L0 O CHAHA RS L RN L 5o & b b, &
LENEKDHERCIET 2RIGB VS CRBAHENAORE AR ¢, 4
EAHA, MAF A, BaBEBUARRBET 2, _
TIEBEDIC L DB RS WA h AR, B NICHZT & 200 L A,
COMR, BYBUABRKI>TERIh, R CHABEKE> T,
th, BYRBHKASBAK2ERB8ET A, COKKEAEDDHOMEL 2t
Hosb, dIBEWRLERL, vHAh (BBASEBR I I Lk 5,

N

b, HHFENLRET L v OR

LHMESHOME I L b EEEHASRE L Cn < K, BEBN S REER
L3 BRDICH, A BARebHF, BYBAAMESONEICET
HDEHFT2HTZLENHET Ly, TOEBHIRE

s Kot 2 AL CBRAYELHIFT 5,
< BEVRED BN L CHEY O RBERERIAT 5,
c RHEATWIFL T v o - ASAUNMICE VAL I2TEIAHTL L,

3, CROLDIRBLAHBICHAK T 570 WLOBRCE 1O NS L XUT
. &'239 .

F e, EREEM O MRS ABIN T S L 0 A MAORYE., 3L AND
T, BHOKDERC PHSKBAKBRLE 45 LoD YE, oy
EOWRBEY R 5 & & ORBAHE T b b, |

Api-1s8



(3)

i) ezl wEEHORR

immfﬁ%énﬂ<h%§%ﬁ‘i@\ﬁ&%,i§z+y&ﬁ‘ﬁﬁﬁ.ﬁ
5% %Mﬁ¢@$%% AZIHTH b, ChLOREBEMRELLCHAIKL
e, ﬁﬁmwl%ﬁﬂ@&ﬁ?@ﬁ@&&@%@%%&&&ﬁéocnm;b
MJEwuf C%&%mkﬁofw(obb L. TOEEEHHMERED I~
HET o N,

CRLOBEENPONBHER( S b Yo Add v, AAve AlAry, WEA

YHYBREKCHEHL, BlAL4x5, LAL, ~SolfdEd i LAk,
B, BN T OSSR RBNOKE I HKREI L 2,

Bl BRRA AV CBIRA 4 vk ERBIEAE SR E FACRIRARDC & 2B,

SR UKL ECHTRBRERA 4 v ik, WA CKCEED b
WAMOBRTES BABBACERN A %L KL ACEEBEBT M. 14
AL, L, BEKKERT 22 L5822 bh s,

L2 L, BYBEARE, A%, B8 2REK 20 ¢, “oRABBLAESE
4A/%WMK?DﬁméxﬁTk&Lkﬁﬁ%ﬁ%ﬁ?bﬂvgkﬁ E RS
LTUBHCREINS, Uhdio, BIKPCHERT AEBHAREC LR v,

i, D#ICN) ONRIEBE L 2% HIRY OB 4 Fig. AP 4 11 &R+,

Fig. AP 4.11 Decomposition of selid waste at landfill sites
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Anaerobic landfill

Fig., AP 4,12 Types of landfill structures
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Table AP 4.17  landfill structures and quality of 1andfill leachate

2 Years after

Structore T!nje ' Under landfill idh;?prigt‘iz:ffi! c:rr'fglaeltgrt\e;f. " completionof
Item landfill landsll tandfill
Anacioble | BOD (mp/L) 40,000-50,000 | 40,000-50,000 | 30,000-40,000 | 10,000-20,000
tandfill *COD(ma/Ly | 40,000-500600 | 40,000-50,000 | 30,000-40,000 | . 20,000-30000
N, -N(mg/L) 800- 1,000 1,000 800 600
pH ) Approx. 6.0 Appiox. 6.0 Approx, 6.0 Appiox. ;5.0
Transparency 09-1.0 _ 1-2 2-3 S22}
Improved BOD (mgfL) 40,000-50,000 7,000- 8,000 300 - 200-300
i;ﬁﬁgim *COD(my/L) | 40,000-50,000 | 10,000-20,000 1,000~ 2000 | 1,000- 2,000
tandfil} NH,-N(mgfL) | = 800- 1,000 300 500600 " 500600
pH Approx. 6.0 Appiox. 1.0 7.0-15 7.0-1.5
- Transparency - 09-1.0 12 _ 15-2 1-2 T
Semi- BOD (mg/L) 40,000-50,000 5,000— 6,000 100-200 50
:3?3:; *COD (mg/L) | 40,000-50,000 10,000 1,000~ 2,000 1,000
tandfill | NH,~N(mg/L) 300~ 1000 . $00 100-200 100
pH . : Approx. 6.0 Approx. 8.0 Approx. 1.5 7.0-8.0
Transparency 0.9-1.0 1 3-4 5-6
Aerobic BOD (mg/ L) 40,000-50,000 200-300 50 10
sy | con e/ Ly | 40,000 -50.000 2,000 1,000 500
NH; —N (mg/L} 800~ 1,000 50 10 12
ol Approx. 6.0 Approx. 8.5 7-8 Approx. 8.5
Transparency 09-10 67 2.3 2-5

*  Analysed by X, Cr, 0, miethod

Source: Urban solid waste disposal guide book.

Log. BOD (my/L)

Fig. AP 4,13

" Acroble sanitary Iand fill
(at sile)

b

Change of BOD of leachate with passage
of time with each landfill structure

“‘“A**—'*—”(—W‘\A Acrobic sanitary landfill

Scini-aeiobic sanjtary landdilh (o site)

. WP

fandnl]

hE improved anzerobic sanjtag
B R Sl 4 P Y

Acrobic sanitary landfill {modef]

6 months '

_  Passage of time after fandfifl completion
Source: 1979--repost by Japan Waste Management Association

Ap 4--50-

L5 yoars




Table AP 4.18 Thickness of covering soil layer and its effect

Thickness of covering soil

Ki?gﬁgi Effect Thick Thin
€ Sandy | Clayey | Sandy | Clayey
soil | soil soll | soil
Decqmposition Increase in air inflow A by O A
Pollution Promotion of gas diffusion X O X
Prevention of vermin & vector| ¢ o X
breeding
Prevention of solid waste o .
diffusion © © © ©
Improvenent of scenic condi- o o o O
tion
Prevention of rank odour : :
diffusgion X 0 X_ A
Prevention of fire cutbreak o 'e) e O
Prevention of rainwater o X A
penetration
Labour Ease of landfill work e} X A X
Landfil} work velume X X G A
_ Increase of landfill capacity X X O O
Landfilling Saving of covering soil % % o o
volume
Acquisition of covering soil X A X o)
Promotion of ground stabili- o A A %
zation .

Source: Tokyo Metropolitan Government

Note: O mark means 'superior® or "good’,

A mark means 'moderate'! or *fair’,

X mark means 'inferior’ or 'poor’.
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Fig. AP 4.14 The trench method
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Fig. AP 4,15 The area method
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Fig. AP 4.16 Solid waste replacement method
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Fig. AP 4,17

Rainwater, moisture conlen;
in solid waste, ground water

v

Dissoluble material
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Semidissotuble material
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generation. activated. reduced. generation,
Dissolution of | Dissolution of |Accumulation of |Disappearance
dissoluble seni~dissolu- |semi-dissolu- |of disseolved
substances ble substances|ble substances |substances
Leachate {Incerase of Decrease of Decrease of Accumulation of

dissolved dissolved dissolved remaining
substances. substances, substances. substances.

Leachate

contents:

Low Low > High Low & High low < High Low << High

nolecular '

weight

substances

per high

molecular

welght
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Source : Tokyo Metropolitan Government.
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R OMEL L AL OBE 2 Table AP 419 K, AEHEXF Table AP 220

(ST

Table AP 4,19 Solid waste and pollution

~ Pollutiaen
‘o o 5
sals |, 158
o |Zugly 5w (3]s [c3l88Y o
1Y
visposed-of | & fa Bl [E 1B 13, | 3PEd 2
material 312353 |SuclCl|lwgl a8 *Ygg
g = RAES Do o lesjugluy g
w o] oo W uE ¢ v |A v 9 Y40 b4
v lHe9 G [B8hlaG 82851588288
153§ 2 BEgIRe |SAS8Hla g 68
Municipal solid ) o o ) o ) o o o
jwaste B
Tncordbustibles Q (<] o A A A A O A
Combustibles L3 o L] (v o] O [+ o
Incineration
residuc & 4 O a|a ol ol o | a
Sludge 0 Q Q A | A o o] o o
Sands, soil, A A N A A A A A A
pebbles : N

Scurce: Tohyo Metrogolitan Davernuent

Femark: O Host causative
O fausative

&4 Less causarive
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Table AP 4.20 Pollution and preventive measures

Type of pollution

Preventive

measures

solid waste

Breeding of

Fire (burning
of solid waste)
Oozing out of

vermin

‘Generation of

Penetration of

toxic substance

into ground

Ground sub~
sidence

O |Appearance
Diffusion or

C | flow out of
o) Rank odour

Overlay

Q (vector and

o
~ Q.| leachate

O |methane gzas

Thickﬁess of
solid waste layer

O

o

o

O
£

Embankment

Aerafioh O

Antidiffusion
fence

To make bottom
impexrmeable

Leachate ¢collec—

tion facilities

Gas collection A
facilities

Deodorant G

Fire extinguish-
ing facilities

Insecticide

Pulverization O Q

Compression O o O

Source: Tokyo Metropolitan Covernment

Remark: &  Auxiliary counter measures
O Effective counter measures

O  Principal counter measures
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Flg. AP 4.18 Composition of final disposal site faciltities

[;}nal dispesal ~—nl5torage structuré]
site | B .

| __{Teachate collection facilities |

w—v{ Raipwater drain faci]ltiegj

——-—4Landflll si{e'—

~‘~"{!mpervious facilifties]

| {Gae snciion facilities }
| artached facttieres!? |

.—{Temporary w§rkroad1

___{féachate and drain water tceatoent Eacilitie;]

z)l

Collection truck-related facilities

———{ére-treatmcnt [acllltiesBﬂ

—744{Field work equipmentl

———lAttached facilitiesl)}
R‘*{Management facll[lie§4)|

Control
facilicies|

a

vvvvv ‘{Ehused :acant lot]

Gas control equipment
Fire and disasters prevention equipment
Preventive facilities agafnst vector and vermin

1) [AEtached facllities]

Access rvoad (In-site roads, truck gulde eguipment)
Reception Facilities {inspection, welghing, record-
ing facilities) Truck wvashing egqulpment

.2) |Collection truck-
related facilities

{ Diffusion prevention equipment

3) |Pre-treatment { Volume reduction facilities
facilities Non-blodegradation {nco-toxie, harmless) faciiities

%) [Managemeat Management offlce
facilities Garage, warehouse
Sanitatioca facilities

Coomunication faclilities
Urilities

Source : WUrban solid waste disposal guidebook,
i) A
HBUEXHABHERO X SR L ENTE S,

RO G Lk GRS
C b v s oW, B O, R
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Tabhle AP 4,21 Comparison of performance of landfili work machines

Solid Vaste ' Oveflay.

Machine Type |[j1evel- | Pressur— Trench- | Level- |Pressur- | Drag-
Ling izing ing liang lzing ging
Grawler-dozer Excell -~ Good Fair Excell- Good " Poor
(Bulldozer) ent lent
Crawler—iéader Good - Good | Excell- Good Good Poor
(Tractor shovel) : ent
Wheel-dozer Excell- Good Fair Good Good Poor
ent '
Wheel-loader Good Good Fair _‘ Good Good Poor
Scrape-dozer Poor Poor Good ._ Excell- Poor Poor
(Scraper) ent
Power shovel Poor Poor Excell- Fair Poor Poor
(brag line) ent
Compactor Excell- | Excell- | Poor Good Excell-~ | Poor
ent ent ent

Source: The text by Japan Environmental Sanitation Center

BMIKS K740 2 (LB - EESRMAL K,

{6) BhipFm
@m&ﬂkhﬁ%oﬁ%ﬁ&%mbk&kb‘émmmmﬁﬁﬁ RA. BEHAD

MMBRASEIBTTE IR & BB ES LT 55845 5,
CDD, KIBMTOMBAM AN IND T Lk by BRI AR & L Ci.
A, BHAB, FATH, €— 27 A, BEEMY -V, A (EBELS L)
NBT A LB DT bR A, |
PRHPIN O BEICHI & L O AL A B MR ALE RS 2 (31 ). dB8K),
T, MSERNGHBE B EHEREK S 22w T 2 L ERRBTHOSARK
%ﬂbktm«@ﬁn&bfohxtfi S+ CMET ALEND 5,
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Fig. AP 4,19 Main machinery for landfill work

Common bucket ' Dozer blade Landfill blade

Attachméng

Back-hoe . Dragul ine
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_l7m®7ﬁﬁm6MﬁOH%®ﬁﬁ&Té6# e MBROHF A b [
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HERESE % Table AP 4.2 4 K4,

d. BiliKo#R _ :
On-—Nooch K #¥HBMAOHM & Table AP 425 & 426 kK7,

Table AP 4.26 Analyeis with a level

of significance of 5

T OMERE LAY

(Unit: mg/R)
Samia!lng Pomhna]ys]s . pH - BOD ' COp Fe (soluble) T-N
At foot of slopé polnt--1 809-855 | 243~ 653 o-1173| o - 1019 0-4,038
At foot of slope polat—2 750-796 | 223- 683 | sa1342| 034- 1084] .0 as
tnstde mound polnt—1 822-868 1147 189 | 606-1594| 55 - 157 |1357-1503
toside mound polnt—2 | §25-871 [354 396 | 2576-3864 | 54 643 1467-2013
S'ambl_ing':poai::ﬁs ' NH,~N NO,-_N - E‘”‘:mﬂi"“ Ignltion loss
At foot of slopé polnt--| 0-187.7 | 0-4281 |[1309°1939 | 4,699-8361 | 950-2.250
At foot of slope polnt-—2 | 2-246 0-3997 [1,465-2,095 | 7379-9.210 |1,040-23%0
Inside mound point—1 912,156 69-825 | 2045-24675 10,369-14,031 | 1,380-2,680
Inside mound polnt-2 | 9881232 5651321 [ 3,555-4,185 [21,729-25,391 | 5, 470-6,770

mup(leMLMMH]mwaﬁboﬁﬁdﬁmmmﬁﬁ&ﬁft@t%
" AbRb, ThLORHE, BARBERINTWE L, &4 ( foside
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hfn%LMﬁﬂmDDﬁﬂ&WL HLBEREBANE D, 41
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Fig. AP 4,21 S

implified soil profile

: On-Nooch disposal site
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Table AP 4.24

Location: On-Nooch

Qﬁaiity of groundwater

Sampling: 30 m ~ deep from ground surface

Parameters Nov 3, 80| Nov 18, 80
pH 6.45 6.30
ROD ng/L 9.22 0.00
COh
KMno,,, mg/L 11.10 9.50
K Cr,0 mg /L 518.00 360.00
- ss, mg /1, 6.00 45.00
N,
Alkyl-Hg,  mg/L 0.01 0.02
Total-lg, g/ L 0.07 0.05
Cd mgfL ND ND
Organic phosﬁhorus Comp.
~ Methyl dimeﬁhbne
- Methyl parathione ND ND
-~ Parathione, EPN ND ND
As, mg /L ND 0.05
cx 'O, m /L. ND ND
Pb, mg/L 0.18 0.05
PCB, ND ND
n-Hexane Fxtracted
matter, ng /1. “ND ND
Phenols, mg /L 0.01
Cu, g/l 0.75 ND
Zn, ng/L 4,50 3.00
Fe (diséolved), mg /L 16.00 22.50
Mn (dissolved), mg/L 2.00 4.00
F, mg/L
Cr-AA, mg /1 ND ND
~ Colorimetric, mg/l ND - ND

Source: Field favestigaticn report
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Table AP

4.25 Apnalysis of leachate

(average in rainy and dry seasons)

Locatfont On-Nooih landffll site

Foot of Ylanditll slope Foot of lasdfil) slope
Analysis polet-1 paint-2
lteﬂl T o TTTTTTTTTTH ”"—"777"
‘Rainy sezasen| Ory season{ Rainy season | Ery season
L] 3.25 8.3 B, 1.55
8O3 (mzft) 39.70 45.17 47.15 £2.80

epn (KHa®v) 350 €48 392 902

I T N
83 (m3/y) 515 . 05 23
5 (ug/ly 0.3 .13 . 0.1% 0.08

- (soluble) . -

_Ef. vgl§1 §.27. 5,65 2.E8 .15
T-% (mg/L) 141.5 123.7 13%.6 1.7
Ky -¥ (mg/L) 1.9 1.6 8.0 155.1
NO, =N (2s/L} 8,50 2.68 1,83 2.39
1~ (gfL) 1,615 1,630 1,126 1,817
Saifide {mgfL) 3.63 3.3 3.93 .35
Coljiqrm (/oL 385 651 25) 38

St i S PR |
Evazoration
,55?395?_(DSIL) 4,885 1,620 7,805 o 10,150
Igaftion Loss '

g 1) 1,308 1,803 1,410 1,573

Sources

Field fnvestigation report by thz Stuedy team

Table AP 4.26 Analysis of leachate with a level of
significance of 5%

(Unit: mp/L)

Sampling point pil BOD Cop te {so!ub!ej T-N
At foot of stope point—1 809-855 | 243~ 653 o-1173) 0 - 1019 04035
At foot of slope point—2 750795 | 27.3- 683 | s4-1342] 034- 1054 0- 456
Inside moun-i point-1 8.22-868 (147 -—189 606 -1 8 $5 - 157 113571503
Inside mound poiat -2 835-871 354 —396 |2576-3864| s4 642 14672013

: R Evaporation f

 Sampling point NN | KON a e | fenitionloss
Atfoolof opepoint=1 | 0-1877 | 04281 |1309-1939 | 4699-8.361 | 950-2250
At foot of:slopc point--2 2-246 0-3291 1,465 -2095 | 1379 97 I_O 1,040-2 340
Inside mound point-1 9121156 | 69-825  [2045-2675 | 103691403} | 1,380-2,660
Taside mound polnt—2 0881232 |S65-1321 | 3.555- 4,185 [21,220-25,391 | S 470-6,770
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Fig. AP 4,22 On-Nooch final disposal site

LI,

Courpost plart -
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 Fig. AP 4.24 Examined location of the intermediate treatment
facilities construction sites altéernatives
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Table AP 4.28 List of examined intermediate facilities
construction sites

Com~ : Vacant | Possible

.. | puter|Zone land treatment )

ho"code NG. District name area capacity Remark
No. - (n?) (t/d)

1] 701 6. | Yannawa 30,000 1,200 |The area will be selected

o| 701 6 | Yannawa 38,400 1,200 among these alternatives,

3 - 7 | Yannawa 89,000 B DeveIOpéd area
4 | 702 7 | Yammawa 120,000 1,200 _
5 - 41 | Rat Burana 8,800 - In the high density mixed

N ' T . |use area
6| 711 | 41 | Rat Burana 37,500 800 _
7 _ 33 Khlbhg San 38.000 a In the high density mixed
‘ ' * use area
8 - 33 | Khlong San 16,000 - "
"

9 - 34 Bangkok Noi 16,600 - "

10 - 34 } Bangkok Noi 14,000 - "
tt | 707 | 34 |} Bangkok Noi 43,000 960
121 703 9 | Bang Khen 59,000 1,200
i3 _ 10 | Phayathai 37.000 B In the high density mixed

g use area
14 - 10 | Phayathai 25,000 - v

; .

S| 712 19 | Bang Khen 12,000 1,200 The area will be selected
16| 712 | 19 | Bang Khen 22,000 1,200 |among these alternatives.
17| 712 | 19 | Bang Khen 80,000 1,200
18| 705 { 13 | Huai Khwang 55,000 1,200 |The area will be selected
19| 705 | 13 | Huat Knhwang 23,000 1,200 [2mous these alternatives.
20| 704 12 | Hual Khwang 85,000 1,200 |The area will be selected
o1 | 704 | 12 | vuai xhwang | 200,000 1,200 [3mone these alternatives.
22| 706 14 Phra Xhanong 28,000 1,200

. The area will be selected
23| 706 | 14 | Phra Khanong %,600 1,200 among, these alternatives.
24| 706 | 14 | Phra Khanong 18,000 1,200
25| 709 37 Bang Khun Tian| 10,800 1,200
26| 709 | 37 | Bang Khun Tian| 15,000 1,200
271 710 39 Phasi Charoen 12,000 1,200
2| 708 | 35 | Bangkok Noi 25,000 1,200
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Appendix 415 ¥ i 2

Table AP 4,31

4 )

N

T 7

ﬁvaluationﬁgritéria'fof evaluation items

Evaluation elewments

[}éﬂe

vi

V2

v}

{(v: Technology) _
Reliability of the system

Ease of operation

Practicability of the Plan

Wl

x

Y2

¥3

(A

z2

Z3

24

N {

(W: Economy)

Unit treatment and disposal
net cost per ton of sotid
waste

{K Envmronmental protection)
Adaptability. to natural
eﬂvirdnmental c7cles

Ease to satlsfy env1ronmen~
tal réstrictions

Reliahility of operation of
pollution prevention equip-
ment .

(Y: Resowrce vecovary)
Utility of recovered
resources

Marketability of rocovered
resources,

Stabiltity of the resource
supply to the market,

(Z: Adnipistrative situa-
tion}

Consistency with the exist-
ing system

Reasonableness for budgeting

Adaptability to the organi-
zation

Adenquaey of the system

Rating méfhods Ranks
Relative evaluation meéthod. a, b, ¢
Utility and result in practical use of the system.
Previous cases of practical application of the
technology. Flexibility of treatment and disposal
method.
Relative evaluation method. _ a, b, ¢
Technical level required for operation and mainte-
nance of the system; etc.
Relative evaluatien method, 2, b, ¢
Possibility of land acquisition,
Appropriateness of the facilities location.
The cost is divided into 3 levelé. (ref. Note 1.) ‘ a, b, ¢
. a B [ , ¢
370 Baht/c 380 Baht/c
. . ]
Relative evaluation nethod, a, b, ¢
Reduc;blllty of burden to env1ronment. Grade of
stabilization and volume réduction.
Relative evalvation, In the case of application a, b:i:_
of standard pollution ‘prevention equipment,
I . ~_(xef, Hote 2.)
Relatiye evalustion. Ease of operation and malnte~ 3, b, ¢
nance when standavd pollutien prevention equipment
is applied..
Relative evaluation method. a, b, c
Ability to save virgin resource,
Streagth of social denand.
: - SV A
Relative evaluation method. Ease of Sales and a, b, ¢
market development. | |
Relative evaluation method. Balance between demand | a, b, ¢
and supply.
Relative evéluation ethed, CGrade of the system a, b, ¢
ivprovement. ytilization of the existing compost
plants. (ref. Note 3.)
ngrheads are divided 1nto 2 le&els. (re[ Note 3.} { a, b
a b
353 Baht /¢ i
Relatlve evaluation method. Necessity of re- “a, b, ¢
organization and employment of competent personnel.
Relative evaluwation nethod. Apﬁropriateness of the| a, b, ¢
system to Bangkok in the year 2000.
Relative evaluation method Availability of urban a, b, ¢

Balance with the other urban
institutions

L

* Note * & 3 are shown in the next

transportation system, sewer system, water supply,
power supply, télecommunication system, etc,

page.
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Note 1. - When treatweat znd disposal cost pér toen of solid waste is
31G Baht or less, it is rankéd in 'a'. ‘This cost, calculated as
of 1980, s securable amount in the year 2000 provided that a
rate betueen the present GFP of Bangkok cfty and a total expense
for sanitary utility enterprises paid from the GPP does not change
in the future.

From socid-economic responsibility's viewpoint also, alloca-
tion of the abgve amount to the future sanitary utflity enterprises
shall be claimable with certainty, W¥hen the cost fs over 310 Baht
but less than 360 Baht, it falls in rank 'b'. The figure of 360
‘Baht 1s derived, in the samé manner as above, from a rate batween
gross expenditure of metropolitan Tokyo and a total solid waste
managegent cost paid for sanitary acttvities in Tokyo 23 wards
as a pact of the gress expendityre.  The vate is applied to GPP
of Bangkok city as ft is, T1f the cost exceeds 360 Baht, it is
rvegarded unreasonable amount and ranked in *c'. -

Note 2. Establishment of legal restrictions against issue of pollu-
tant is common measure of enviroamental pYotection taken in many
countries. The restrictions_strictly order factories and efflu-
ent-discharging facilities to suppress their 1ssuving flue gases
‘and effluent Including rank odour and noise within the specified
liwits. In our evaluation also, the restrictiens stipulated In
eavironmental standards and In the Factory Act are takén as the
evaluatien criteria and, for some toxle substance and nolfse to
which no restrictions are placed, the following limitatfons are
provisionally targeted. The further details of the restrictions
against pollutant will be des¢ribed {n “"Environmental assessment”
in Phase I,

. Toxic¢ substance in flue gas
Nox; within 150 ppm (at 12% Oz density in the flue gas)
Sox; within 100 ppm (at 12% 02 density in the flue gas)
Fly ash; 0.18/Km?®
Nolse: with 50 phon (A-chavacteristic range) at the factlities
site.

Note 3. In the actual management of adminfstrative activities,
largeness of annual ordinary expenses should be taken as more
serious obstruction for the sound management than an amount of
the initial fnvestpent. Evaluatfon elemént Zi 'Reasonability for
budgeting® Is te check adequacy of amount of ordinary expenses.
The sums of collectfon & transportation cost per ton of solid
waste and operation & maintenance cost of the related facilities
were calculated from each of 15 cases of the typical Master Plan
alternatives being selected at the 1st step, and an average of
the sums was obtalned 254 Baht per ton of solid waste,

Applying this figure, the expenses per ton of solid waste less
than 255 Baht is ranked 'a® and the sare equivalent to 255 Baht
or the higher is ‘b'.
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