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'_fTébié'i;ﬁ'_cbmpériéoh'oﬁ Alternative Treéﬁmenﬁ)DisposalfSySteh15 -

'i)“ééggrbﬁmpariSOnféh the basis of total annual cost
(M$1,000)
FIOW'ﬁate;(cu m/day)

. Altermative _ .
o : 5,000 10,000 an, 000. 50,000

Alt. I _ - Clos e :
St¢abilization Pond Process 454,34 66B8.19 °  2,336.94 3,613.08
Alt.IX . - : _ '

Aerated Lagoon Process - 575.47 ° 1,058.50 2,463.29 3,793.85

Oxidation Ditch Process  862.61 1,639.69 4,456.12  7,485.44

]

:noteiffrefer to Appendix G in detail

2) Land area.requifed ' . . T ' 5%@

(ha) "

- Flow Rate  (cu m/day)

Alternative .

5,000 10,000 30,000 50,000

'f Bi£._Iﬂ  o | . L . o -

" Stabilization Pond Process 6.64 12.40 34.54 = - 58.63
h,. ’ . - . - "
CUAle. IXZ. L Co . ‘ D
' Aerated Lagoon Process - -4.73 8.80 21.16 28.56

. Oxidation Ditch Process 1.20 w70 - 4.70 . = 7.30

O e - . s A
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Table 5.4 Population in Sewerage Zones and Sub-~zones

for Future Key Years

(2)

/BX, (Persons)
'Sewerqge Sewerage 197f’ 1980 1985 1900 1995 2000
Zone Sub- - {hase . ) {target
Zone year) year)
A A-1 ) 15,112 15,805 19,272 22,739 26,206 .29,674
{(Alor A-2 3,666 4,142 5,520. 8,072 11,926 37,980
pelah) Sub-
total 18,778 19,947 24,792 30,811 38,132 67,654
B B~1 45,629 46,038 48,081 50,124 52,167 54,210
{Kota B-2 11,407 2,899 17,193 25,130 37,146 40,738
Setar) g 4 1,243 1,277 6,500 8,049 9,599 11,148
Sub- .
total 58,279 70,214 71,774 83,313 98,912 106,096
C c-1 7.827 8,476 11,721 14,967 18,212 21,458
(Mergon) ., 2,897 2,975 8,400 16,828 25,256 33,684
Sub-
total 10,724 11,451 20,121 31,795 43,468 55,142
D D-1 35,025 35,572 38,309 41,046 43,783 46,520
(Pengkala :
Kundox) c-2 7,689 8,705 11,603 16,966 25,068 29,952
Sub-
total 42,714 44,277 49,912 58,012 68,851 76,472
B : _ _
(Kuala E 9,105 9,311 10,101 11,069' 12,237 12,936
Kedah} Sube | .
total 9,105 $,311 10,101 11,069 12,237 12,936
Total 139,600 145,200 176,700 215,000 261.600 318,300
Note- {1) Population between 1979 and 2000 are calculated in direct

proportion to years increased for sub-zones ‘A~l, B=-1l, C-1

and D—-1. :
The 1979 population is considered to increase at an, annual rate

of 2.7% till 1985 with additional 5,000 population for bhoth )
B-3 and -2 sub-zones in 1985, reflecting development schemes

for these areas. Then population for the key years betwaen

1985 and 2000 are calculated in direct proportion to years.

* increased between the two.

(3)

The remaining population (subtracting the population in (1) and
(2) from total population):for future key years are distributed
in the ratio of. present population for sub-zones A~2, B-2, D-2
and E. co - :
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:_'Tabia 5'13f2-49r°P°533 Pumping Stations and Treatmenp:PIaﬁééi 2

‘pond in the early stage will be
converted to aerated lagoon in the
future.

,":,7‘ - R
- . Pumping Statjion Treatment Facilitg,f v
Name of Refer No.. Peak Flow | Required Land | Treatment .Design Avallablgj
{refer to * - - : :
Zone Fig. 5.4) 1) Area Method Flaw *2)
' . {m3/s) {m2) (m3/day) .
(1) " 0.20 240 :
(2) 0.02 50 *5) | :
‘A (3) 0«25-4.0{ 50 SP~* AL | 21,567 :
(4) 0.12 210 .
(s) 0.58 *3) -
(1) 0.38 330
(2) . 0.11 *3) : o -
B .(3) ‘0.25 270 SP-» AL 36,393 :22.% %
(4) 0.89 540 e |
{5) 0.95 *3}) \
(1) 0.40 330 | o
c ggi g’-i;‘ ;gg SP~ aL | 17,185 12.4
(9 0.13 210 D L
. (D) 0.29 280 o A
D (2) 0.46 360 SP-¥ AL | 23,725 -18.8
: {3) 0.25 270 S :
E RsH! 0.21 *3) sp 6,144 - 19.¢
Note: . *1} Peak Flow in the Year 2000
. *2). Daily Average Flow in the Year 2000
' %3) Within the Trealment Site
#*4) Exclude the present SECD's treatment
. : site .
~ *5), SP -?AL indicates that stabilization
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fablc_5-21-1 Summarylbf Sewerage Construction Costs for First
Stage Programme (1981 ~ 1885)
{Government Contribution) .

- : (1M$1,000 at 1979 Price Lavel)

Descri?tion‘ Cﬁ;ﬁ:;cy i3§§i32§ '?o;al Remarks
.a. Trunk Sewex 3,201 565‘ 3,766
b. Branch & Lateral 3,136 554 3,690
Sewer .
c. Pumping Station 1,767 514 '2,281 :
d;,Treatment Fa;ilities 1,075 269 1,334
e. Land Acguisition 169 - . le9
Cleanihg Machine - 112 112
{A) sub~total 9,348 2,014 li,362
(B} Contingency 1,870 403 2,273  (a) x 0.20
(C) Engineexring Fee N ' ) ' R ' .
Design ' 341 341 682 (A+B)%0.05 ‘fj
Supervision 341 341 682  (A+B)x0.05
Total 11,90 3,099 14,999

Note: .15 percent of sewer ceonstruction cost, 20 percent of construction
cost. for treatment facilities, and 50 percent of engineering
fea are estimated as foreign currency.
-In case of pumping station costs of pumps, controlling devices,
electric facilities,screening, gates, and piping materials are
estimated as foreign currency.

ﬂ.':;Lfl 1H ;f:1'.;  *. ..*g.'f ';;//.75 ..



‘Table 5.21-2 'Summary of Sewerage Construction Costs for First
T Stage Programme (1981 - -1985)
{(Private Contribution)

{151,000 at 1979 Price Level)

- .iocal- Foreign
‘ Description currency . Cgrrency'ﬁ Total Remarks
a. Branch & Latexal- = -~ ) - ' -
Sewerx : .
b. House Connections = 2,362 417 2,779
(A) Sub-total 2,362 417 2,779
(B) Contingency 472 83 555 (A) x 0.20
{3} Engineerinq Fee '
Design . 167 - 167 {A+B)x0.05
Supervision 167 - 167 (A+B)x0.05
_Total ’ 3,168 500 3,668

Note: 15 percent of construction cost is estimated as foreign
- currency, and no foreign currency is estimated for engi-
neering fee. : '

i




Table 5.22-1 Sunﬂary of Sewerage Constructlon ‘Costs fox Second
Stage Programme (1986 ~ 1990)
{Government Contribution)

{M$),000 at:1979 Price Level)

" Loecal - Foreign
Descripti
scription Currency ‘Currency Total Remarks
a. Trunk Sewer - 3,142 554 3,696
b. Branch'& Lateral 6,158 1,087 7,245
Sewer . - ’ o
c- Pumping sStation . ' kL-Ti i 1,041 "  ° 1,431”
d, Treatment Facilities 1,084 271 1,355
e. Land Acquisition 92 - 92
CR) Sub-total 10,866 2,953 13,819
(B} contingency 2,173 591 2,764  {A) x 0.20
{C) Engineering Fee ' '
Design 415 415 830  (A+B)x%0.05 <
Supervision a5 415 . B30  (a+B)x0.05 .
Total ‘ . 13,869 4,374 18,243

1

Note: .15 percent of sewer construction cost, 20 percent construction .
cost for treatment facilities, and 50 percent of .engineering
fee are estimated as foreigh cuxrency.

.In case of pumping station, construction cost of mechanical

and electrical works is estimated as.foreign currency.




~ Table 5.22-2 sﬁﬁmafy of Sewerage Construction Costs for Second
: Stage Programme (1986 - 1990) ' '
(Private contributxon)

{M51,000 at 1979 Price Level) -

Local oreign

Dgscription Currency Currency Total Remarkf
a. Branch & Lateral 214 s - 252
Sewer Lo '
b. House Connections 3,493 617 . 4,110
(A) Sub-total © 3,707 . 655 4,362
{B} Contingency “741 131 . 872 - {a) x 0.20
(C) Engineering Fee ' '
Design ) 262 - 262 (A+B)x0.05
Supervision 262 ' - 262 {A+B)x®0.05
_Total 4,972 786 5,758

Note: 15 percent of construction cost is estimated as foreign
currency, and no foreign currency is estimated for engl-
neering fee.




Table 5.23-1 Surmary of Sewerage Construction Costs for Third
Stage Programme (1991 - 1995) .
{Government Contribution) ,

(111,000 at 1979 Price Level)

Local Foreign )
Description Currency Currency Total. . Remarks
a, Trunk Sewer, 3,028 534 3,562
b. Branch & Lateral 7,620 1,345 8,965
Sewer
c. Pumping Station 537 341 878
d, Treatment Facilities 2,218 555 2,773
e. Land Acquisition . 57 - 57
(A) Sub-total . - 13,460 2,775 | 16,235
(B) Contingency 2,692 555 3,247 {A} x 0.20
(C) Engineering Fee '
Design 487 487 974 {A+B)%0.05
- Supexvision 487 487 974 . {(A+B)x0,05
Total - 17,126 4,304 21,430

Note: .15 percent of sewer construction cost, 20 percent of construction
cost for treatment facilities, sn@ 50 percent of enéinee;ing
fee are estimated as foreign currency.
+In case of pumping station costs of pumps, controlling devices,
electric facilities, screening, gates, and piping materials are

estimated as foreign currency,



Table 5'23f2 Summary of Sewerage Construction Costs for Third
: Stage Programme (1991 - 1995}
(Private Contribution)

(M51,000 at 1879 Price Level)

' Local Foreign : :
| Description Currency Currency Total Remarks
a. Branch & Lateral 1,684 ©o297. 1,981
Sewer : . .
b. House Connections 4,683 827 5,510
{3a) Sub-total 6,367 1,124 7,491
(B) .Contingency 1,273 225 1,49% (A) x 0.20
{C} Engineering Fea
Design 449 - 449 (A+B) xX0.05
Supervision 449 - 449 {A+B}x0.05
Total ' - 8,538 1,349 9,887

Note: 15 percent of construction cost is estimated as foreign
currency, and no foreign currency is estimated for engi~
neering fee. .



Table's.za-l'»'Suhﬁary of Sewerage construction COSts-fo# Fourth

Stage Programme (1996 - 2000)
_(GOVernment Contribution)

(Msl,boo at 1979 Price Level)

ﬁescfiption Cﬁgizicy zz;gig:y Total ) Remarks
a. Trunk Sewer " 4,389 775 - 5,164
L. Branch & Lateral 9,611 1,696 1,307
Sewer _ '
c. Pumping Station 1,589 864 2,453
d. Treatment Facilities 1,389 347 1,736
é. Land Acquisition 248 - 248
£. Cleaning Machine - 112 112
{A)} Sub-total 17,226 3,794 21,020
(B) Contingency 3,485 759 4,204  (A) x 0.20
{c} Enginéering Fee
Design 631 631 1,262 {A+B)x0.05.
Supervision 631 631 1,262 {A+BY20.05
Total 21,933 5,815 27,748

Note: .15 percent of sewer construction cost, 20 percent of construction

cost for treatment facilities, and 50 percent of engineering

fee ére estimated as foreign currency.

.In case of pumping station costs of pumps, controlling devices,

- electric facilities, screening, gates, and piping materials are

estimated as foreigﬁ currency.

1



Table 5,24-2_'5ummary of Sewerage CGnstruction CQSts for Fourth
- ‘ _Stage Programme {1998 -. 2000). :
(Pr;vate Ccntribution) '

i

(HSl 000 at 1979 Price Level)

ik e Local = - Foreign T ,
nisgrip#;on Currency - Currency iofal , Remarks
 a. Branch & Lateral 1,556 " 389 1,945
- Sewer . - '
b. House Connections 4,740 837 5,577
(a) Sub-total 6,296 1,226 7,522 ,
(B) contingency 1’2‘5-9 245 : 1,504 {p} x 0.20
{C) Engineering Fee
. Design 451 B 451 {A+B)%0.05
Supervision 451 - 451 (A+B) %0.05
Total 8,457 1,471 9,928

Note: 15 percent of construction cost is estimated as foreign
currency, and no foreign currency is es.imated for engi-
- neexing fee,’




"Table 5 25-1' Summary of Sewerage Construction Costs for DC,
' Developmant Area . . ISR T" ) T
' (GovErnnent contributlon) S SR A

(M$1,000 at 1979 Price he&éli-

e Local Forelgn = ‘. . . L
gscrigt;on ‘Curxency "-,cu:rency.;"TOF?1 _Remarks
a. Trunk Sewer = 546 96 - 642
b, Branch & Lateral ' 282 - .50 ','3532
Sewer - _ . B
c. Pumping Station 210 50 - 260
d, Treatment Facilities 80 20 - 100
e. Land Acquisition " asz2 - 452
. (A) Sub-total 1,570 216 . 1,786 | |
(B} Contingency 3140 43 357 (a) x 0.20
(C) Engineering Fee T ‘ e -
© pesign - w07 -~ . 107 (A+B)x0.05
Supervision . . = 107 = 107 " (A+B)x0.05
Total - . 2,008, 289 2,357 i

the:-,,ls percght’bf sewer constfuctiqn cost, 20 pexcetn of construction
cost for treatment facilities are estimated as foreign currency.

.In case of pumping- station, construction cost for mechanical -

and electrical works is estiﬁated as foreign currency.




able 5. 25-2 Summary of Seweraqe chstruction Costs for EDc .
. bevelopment ‘Area
{Private COntributlon)

(M$1,000 at 1979 Price Level).

P Local = Foreign : .
DesQriptiOQ Currency Currency . Total Remarks
a. Branch & Lateral - e
Sewer ' _ o ' .
b. House Conneations 390 69 " 459
() Sub-total 390 : 69 " 459
(B} Contingency 78 ' 14 92 {aA) x 0.20
{C) Engineerihg Feea - ' '
Design 28 - 28 {A+B) x0.05
Supexvision 28 - 28 (A+B) x0.05
Total ' 524 : . 83 V : 5.07

Note: 15 percent of sewer construction cost is estimated as foreign
currency, and no foreign currency is estlmated fox engi—
neering fee. '




Table 5.26-1

Summary of Sewerage Construction Costs for Sub-Zones A-2, B-2, =|u:;. c-2, D=2

{Government Congtribution)

”xmu..coc vﬂ 19719 u.n.unn gcrs

r. . om ] m nranch & ] . : .H“—M-..om:uﬂ-ﬁ-d—“ a—— rmu.:.rﬁ ramareis el e no!.- T4 wma—ta .-‘ *Hav N LR - ne i . o e oo e
o .::...x Sewer Lateral Sewer Pumping Station|paciyieies | Acquisit'n (A} Sub-total Contingency {C) Engincering Pee , ota
Name of | Local  Foreign [Lecal Foreign|Local  Foreign|local Fur'n For-|lLocal. Foreign | Local For'n|Local Porn |Local For'n ubnﬂw mnnnweu
sub-zone® | Corrency Currency)Cur™ Cur~ |Cur- Cur~ |Cup=  Cur~ |Local eign {[Cur~ Cur- ( Cur~ Cur- [Cur- Cur- [Cur- Cur- n_._n... o Curs=
SR - = o h...n:o.w. rency fency  Xency Xency rency Cury Curly frepcy rency | rency rency [rency roency|rency rency n.n:Q. wnbn%
“Ua<z2 ] e 30 | 4,903 ses | 236 -:.320 | 384 729 | 0.09 - f| 7,37209.2,244 | 1,474 a4a| 268 208{ 288 208 |3,422.09 uyuww
B=2"]"1,300 229 | 2,434 420 279 231 | 5181,007| 9 - [|4,540 1,88 | 908 379| 193 193] 193 1935834 _m.mmu
B -3 296 52 | 1,162 205 | < 40 122 282 | -  -:fi1,580 ses | 316 117| €5 65] 5 652,02 833
c-2 _HH.muq 271 | 4,626 816 355 671 06 624 |18 - llsee2 2382|1368 476 277 277| 2717 277 {8,764 - 3,412
D-2 ;H.mnm 341 | 3,361 593 268 231 | 393 M1 | 1 - {5853 1,046 |1,200 ass| 237 " 237] 237 2377618, 2,809
.| rotal | €931 1,223 |16,486 2,908 | 1,139 1,493 [1,703 3,430 | 28.09 - |[26,287.09 9,054 |5,257 1,810(1,060 1,060{1,060 1,060 11,664.09 12,984
Notes [} £ axnpc&.zm SEDC developed area ) e

.am:

..ﬁn:

{A) % 0.20

&nmS_: feo "and acmonc»m»oa are mmnbﬁnnm as (MD) x 0.05 uumcnnnpcpr..

\_u\.:\\F ¢ [ S,A;\Tm\\; ekt v\sz_.\;\ﬁ

. MMﬁm;mﬁag
G e fe o s« 1L oyt 0L

.no__mnncnnwos nomnu of pumping station is based on peak flow in the each ncv..uoaon in the year »ooo..

.noaunn_._nnhoa nom.,.u of treatment facilities is estimated for improvement cost of ponds and ipstaliation cost of acrators.
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Table 5.26-2 - Summary of Sewerage Construction Costs for Sub-Zones A-2, B-2, B-3(1)['cé2, pe27: -

5

5

(451,000- at 1979 Price Level)

Branch &..

oran 'House Connection
-} Lateral Sewer i

(A) Sub-total-

ﬂwunoﬂn%ummrnmu

- mammsmmnhmu‘mmmw T

.nbwmw Foreign
Currency Currency

. |-local . Poreign
,Awhnm.a _Odhl.
.rency rency

Cur~
rency

.H_ﬁsHL,‘
rency

Baan;MOHmwms
Cur- Cur—= '
rency . rency

Cur- - Cuor-
rency rency

Local Foreign/Local Foreign
r- [ Cur= -'Cur-

rency:

7,110 1,255 | 3,522 621 10,632

6,053 1,068 | 3,777 667

923 163 643 114 || 1,566

16,895 1,217 | 3,123 551 10,018

3,308 584 2,777 430 6,085

19,830

1,876
1,735

277

1,768

1,074

2,126 375

1,966 347
313 55
2,004 354

1,217 . 215

‘rency ' rency

Caso -- | 7500 =

694 ~ 694 -
m - 1 -
207 - | 707 -
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S  H._zonm.T ) _excluding EDC development area.
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(C):  (A+B). X 0.05
15 percent of sewer construction cost is
estimated as foreign currency, and no

‘foreign currency is estimated for
engincering fee.

aa

75:539"




g

UXS Fzz,i‘?«hfjéfii”ﬁ%' ~ TR i
TRt SRR 15 11914 /w%n“fm,/ e .—JMB(
1’;»« 2.2 VA ﬁi%?:?{‘?a; He %E. ,I,uw z‘ﬂ c-—.a/m :zé
;‘L,,r 4«’«7)’(“1/{\%9 P e SRR
CE~ :-/- 1= W4Qﬂi R {bkz EﬁJM'”h {E’»‘ Lte f“f'!ﬁ“l{fﬁ
e, (.\’f'v. Vit ')Ukliﬁ%%u; ?{a\mM/J/’SI_ d~
Wf?%!’{fm | -
Foiab - Frtiang kifﬁflf&i&?"&\m \31727 W’&r’réﬁﬁ: o
ei’ﬂ’ﬁ&/\&n WSt 4 2B 1L T L BSh Y /s 7"1/* s |
'ﬁ‘ 1A N ﬁ,af'b ‘. '

A2y \‘iﬁ’i’%ﬁ{ howoMtb \ AT

W BILS o L T L.

Wim” - L\’I?I%?ﬁas—) Ufmﬁ’?ﬂw (I‘-HH?‘I‘N‘) 3ﬂ6~W3
ROE3 7 4 V3 449 7o

(2)35\%%‘:; o ' ‘{o _ 390 B3¢ \&-4-0

B) B, - S0 hibs hefo . 2940

#) ReFEFER s 3o 4o 6sv

5 3"5‘#’ _ C( 2o ~ (uDDal |‘| 3?$- _ \13?? .

%) &-ﬁtw)qloy 42 108 Co40 4o

ﬂa(\a}% AR er T s 3657

WIS A4:200X297 ooy o . o L o

! Lt L, . ~ g

ST Y . D S ey e R

. o g Y § RS L e
PR A PUTRCI i B IR S



il BEHE
.flll/ﬁ'qﬁ&r |
- TRERRS w’ﬁ ? M Tes 1 M&J(w“fw[ tﬁx’ﬂv’—
BRSO LA RIS W?’f’ib&%im o Big |
AL B i e ?f%iiji’j;m”’]észf\?m 2t Jﬂ;}&a s |
szV%fb“’Jy%m ,,JAVﬁ‘l’&,t\ﬂ'ﬁﬁ/&ﬁﬂnlﬂh‘gffrﬁ,gl,c
ans.
oMy B v As Tvﬂt&‘ﬁ,fém'b %zmamﬁﬁ}!ﬂw TWJG’ﬁ&
%Véﬁi\'ﬂ“ﬁ%‘)éi Zds ¢ ors Mf»&@«ﬁ%uﬁmwﬁ%’-f
W 21V ‘CIJ\M\}E‘b\‘LéfS | o
 Asbe GE AR Aok KR mﬁ%éai%f&%‘r’)
B V'za;/ﬁ-,mé;,-z, TANGHIR 27 B 240 R BHi8) A B0 18D
o Ana FR e w%r‘m“éa%mtﬁﬁw.%m ARG g, |
. ugem!ie P 12 KK s 18 A G g e |
| RAeFR) hie etk mtri?r@\wwmm e |
| E/amxiyﬁ:lwmj . | |
| .ﬁW:")}f{] ;{Jﬁ-g&m ‘?ff» ?@3/‘“1)}&‘]?1 f‘r%ﬁ; \4;,.,5 wﬁ—‘f
o tmvv; Lhe | |
,,'j-s-u 2 ﬂ‘%m%%‘x : o L
L BCTSKat, ﬂiiwzoskm W»Jﬁéé%uﬂ”],{g la-»a" :
e ”m B fahg ‘
(D/Uz%ffv °’)’$—V\1’/ﬁ g a‘n}(@\ﬁ%_ b 1%59”34(.41; J;Z;
' ﬂév‘& @ m%o&:%wﬁ.@% y’!vlik@fﬂtiﬁd}m%@

i ; . i
LI PR T AR
e L ;
L R ¥
N Y 4] *
A} Al

FQR29T T ¢




R

‘L),,__;‘_ 9Kf§7;§yﬁzf4/ilﬂ - ] R
KA ’]’ﬁ?ﬁ%@%’%m.i/{j?v T \teh s a\:&’ffj {izS; '41\”&. ,_'_f.;f'
LA 2 AHR 075 ot i s s RN & NN Bt |
| d’k'L\\Z’aa o HE 1312 W EG‘\\G‘t B ﬁ/bu/?n (‘D“L_;f#-)m)\ LT s
'-._Vm ¢. _,m,»gom et 7t ﬁkin%fmw ey 1 Muz 7 1
"@’fﬁ“‘% o~ ;,} ‘e | o B
| SR L Ld AR »rp,% mﬂ‘»\, m;m;;mw
| Eosoon, Kealakedel X DIy BB SN, |
- Vch"pdg\%ft’iﬂ‘j 2V0E B o L a«[z,u: /eﬁ&& w —_@%‘4
B T RT3 2 sl Bl e Eo SR
""f‘m_vi \7$¢ ym'ﬁ)l&\ £, ??d/tw'iﬁitk-ms P i},‘,c»i
| A tf@v?\fh zf*;“" T, T Qm’{?mh" %M»@%ﬁﬂ f«{vu.‘t 'y 1512
l'#iw—w At 1 FFE L ;"1,,{&,/?‘@ £ f&;zn 3 f?%ﬁ{? rs.u LRy
'—"/?a W@*Mz n, |
| ’ﬁ*{%ﬁi—ﬁﬁ/ﬂk [’I l/ﬂ(v’?’LT »° '7013’{‘}3%:{( ‘c-g:figﬂh@i(v 7:2411
- i%‘b‘”‘/\lj m{d%/ﬂ’f'?;ﬁ‘i PNSYS /z\{q- t\/(?f’bf.%/é}\ vjvfw;
W@bm r sﬁfn“‘\%w RN LTI UM s Lo G|
A xR R MbACE 'z'ﬁ]"';df%\%%vnz%"]&‘)‘]’mt
‘5”(/@"1“" 3?’0@\"9 AVIVRY, MEET L A3 1L BRI |
a »‘iﬁﬁfﬂ% Efﬁ’t%Vﬁaaﬁ%{W}ﬁ&ixﬁa{ﬁu\,nn
X Vé»?imfc @KEP}M% A sk v&dr;}w}%‘-’) Bmuira
\’LM f%ﬂ@\@ﬁ e of 'ﬂ‘w’@% 'T-}x‘(v\%nl?&b d}ﬁl@%
ffnt @%ﬁ% S ﬁi#m Yo 1
»ovo‘:; Aurays Tufuﬁ f«z;zmﬁ% *LM 2979 %ﬁa&f@{‘c L“Uii
%%@3\'3\|731@'¥~ =3 cL'é {,}cb%\a) ﬂt‘ﬁﬁ(i 25&'7 5’)‘]' 7 > \"’ b
“J).-} R

JlS A-4» 210><297 KO T001 .

T




Z) - *ﬁvﬁ\ﬂzu ;iji | 5 | |
) Ko’ﬁ\ Setan I"lumuMC&umc«ﬁ A'wTA Litter B—;:-/-La/w.s /977
Ami«—z, e B«J—,@mw 29791k f7 TowiPd3 1= ptat/?)i’.s; M) % ;‘!i o
T3 8 2o H6 W p o FHIEE el L Mv 2 (ER 2 _ ,'
| ‘i’da‘@‘v@‘td{ﬁﬂl %oﬁmn?‘pﬂ'c%é |

BEY I RSV SV IE 78 Tk < S ST ’”‘F”'ﬂ'lf e

"*-&“Tltﬂw'["f-f’é . "3”’ } h’“/hibh'b’ SHex 9AL v qé\/o(
Sjo—z-—‘a/?z:? 2H L0

21 A s, 2 B, BT X rr?_elﬁ\r_o))*] ht/;:w{ Ltfzﬁ\—z
VRELAAT 29 4‘39@*] Ty “f’L**\‘M‘ 5;#)77,3;: ) 2 BRE T ;I%\-i‘\,-,:-*r?
‘C /474'\0\‘, |

(2) 6’@ /wyanog_ ' c
| Gotenp~ Rogoid ¢ 1k ftn 3] Tié zﬁ"%b 1EKV K B vf'?bl‘;i!p
T MPRS 'D‘“grff( Lins, BRI~ ?}'%4«;.}/\1%@5(494&4]5'5 PO
ER S R4, MPRS 48 }&E%:l,(rm A Wﬂffzmﬁw

e, f«r‘{e ERF R F b s, |

o \/"?yp v VFW\/‘{? DN R A 2 '%Tw‘['t)“\‘,?\ﬁﬂ
?&&Mh ER LA ?’Vﬂ%%’(?ﬁ\ cnff])- 1 T’M %KJ?;'] VA, ’-1
Mmf\a Yo fn"lf«fs | -

3)". {%wiw;'v& . »m:%aﬁ B R
gpg]/’rzq,%cﬁv%\\ﬁ =14 u’]:z\i}(al 5.t ré,b\ Lhi, 5*’{;%0?\ (ol
| #o A x T §50 ZARE T vﬂ@( YR LIEN wummj. 2
| %0’ éi\}% 1k LTy 34 %ﬁﬁkﬂlil& nid Zﬁﬁx‘“ﬂ'ﬁ“"&o

. ’U\'Uu\}"(/%’b %ﬂ'ig/’J AT S 7]§@I@‘e\f’ﬂd_ﬂ) d’f}.v/\.b V?/L |
'LMQMC%QWHN’UJ%%MJ ﬁ"f/’*iﬁ nww’afvﬁfe ?

J1S A-4 210x297 NOTOUI )




/ﬂ%ﬁﬂ% ~M i%%if-ﬁ—mfpﬂ% viade -
R Bt TR T s 1 m‘b]a"filﬂ
It somE s shbstESkaray, R AE S |
IR, 29 Tw]@#,.m?ﬁ%fﬁ?érﬁlﬂ vvs—rpem ded ka@mﬁ; |-
Vﬁ_é”’ﬁ/w L'L'{-, ?_MMV\%]'LA& |

L0003 éié’nfcr%%

DRI BREH A 'ij_,%\\ﬂ RN DA AE
B v 7\’%1\ L, 2R ey wbi%ﬁ-fv’\]w{; %‘ﬁ{c?]‘rr&—c rEvrinog”
'r;',%m Fe, B HRSTN béf»m%:cé\:e %P\%'f,—t > 'L’t TE|
féfﬂ"lﬁ)hwt’:uf WA BRI L sy A LA he |

TARKTHIE 2 EAR e 15 15y, ) the Iy s,

REKIE 2SR e Ld R USRS ¢ K o008 R
AR 12 &8 b A 0 ERELEE o8 B, . 0 B mopne 2503385
ron T B8 v F . Horf izl ﬁ«]'ﬁ &%Tﬁ/gt%im |
ﬁﬁ%&a’—\luo |

ﬂaiw%\mf:tqwﬁ.ti;& 1454 mm% VT ﬁﬂ_i”’iz |
:,!”\‘iiil%bﬂv Yt Mtlfﬁzawf’é\v x4 0y z‘m .
417 zw 41 72’?49%" tRreps. |

B S




o ,wﬁﬁﬂ@ o gzl gilaodppsr

e~

u%: _%w&%ws _ﬁ_@@m&i |

. : . ..,_,,_i %M, ﬂ%@_ k%, L\%Hm\ o ;Efow @b _.

\_,\E ﬁ»@ixg B T . Mmmii

— - | el e
. | Ji\sgw_@aﬁ RN s DL

. —

o g TR § P g et T o o 8 et g i . Rt g et

L gwmw@
m%ic\ﬁfaﬁ&m f:f - vhug b

:AWQ ﬁ%ﬂ/\? u,.wu NK ,3.& p%\ﬁ% mexnﬂvﬁ - d\vqmm%

PRUE Co NS

WL EIRN g2

| | .wﬁ.\_\ @ﬁ.%ﬁm,\q\ S ,:\c_.:«w\, :
&ﬁo A ﬁr ?nz.%m,%,mﬁ Q@&E, M

FA4-210X297. ‘No.T001 s T




wf %.@?:L —tApC wgﬁ

diuwﬂﬁ.*imumt.ﬁm% B0ok !

&E_

3y

e o Hﬂgslﬁm‘wﬁ

‘ wb\mw@nm& \“Q,.eﬁvw,.
A PR RA Y TN LY N

BRI b

_ A7
LLbe] Ay i Hm\_uﬁfxm,.\w;

M...mﬂ@ﬁ ,ﬁ.M\

?m.w Laceaddgdy
.ﬁafgi s

Yl lewsy
LR ﬂw«z@eﬁ.« :
GEesea gt

| : ,‘.igﬁx_z_% “hg
T @_%iw
wﬁmin | @é@m kg

«a\ﬁ,».m\.

w 38

,. .” .._...“#wmﬁ\m\@@

@.:_Ei -
_i%ﬁﬁa gsﬁé
| R &é §

¢ «ﬁ E., .
w.% Tels t

2
Jﬁwﬁm

4& ok
w&@@

210X297.° NO,T:001 - U




, [ TR .. T
"-

5 /'? a foﬁ%‘f yEl]

-giulf:WT 7\1\4 . :'fv'l/\"')d’?;“'v(_‘f—l'{. f»*ja,z "?*“'” k 5 r&n: m"'h }' 3 i
‘Hﬁ’l 2 2; : (i) "ﬁ( ifj‘i 727 fol) %Viﬁﬁ" %r&? 3) _t‘:’@f@:_.
','n) %wz SRR L
.,Mé,mf{zri‘ﬁ%m 5;@;;:41 54-»{%{%%41 ﬁ—%fm u& ol
"Lo%g U,
: '5/1 2 ﬁiirf“' - o
HHTE A ¢ TR - 5a Te v %ew\'bét AL 7'&'1&'17@5& 5

Iﬂies-xz’ A et R, BE B :r-wﬁ?«%_ o rm)

| .,ulwffva—;%wﬁajz" "/%,\iqa. o N
1 “-.-; \"5%.%?74 /:(—'%- F) L 12 &, éffg iﬁ/\»}—u}«i-m ka:ii
iij"{‘?‘f»&v‘ﬂ Mrres, m!r\'ﬂ ot M’Fl ?5 | .
B mfffﬁf‘i-——-ﬂ?‘ o |
Tw?h@ Rk B 1“%—:6‘}\3 3 7% ?('ﬂ% b= ¥ L7, %EW\.
\ _';.f%m ?57%9 = bﬁm fwul r"i& t'b"S <‘a ’oﬁﬁﬂf)’ 0)‘4*19} E o
A Bed Ty, B
KSR B £ kD fa%ﬁam icﬂ"“vb m wmw‘
\/Lﬁsfw‘i E2 S g S U “»M-a 1Hoh
?crp%.\', V’—'d:§ ,zzr] Yt 'é; v 79\%1. ;\n_ %i&‘l /62 A" ’0‘1'5 o
f}ﬁ' '?B/”J 'ﬂ"S f—ﬁu f?’{’r J-Jf\tf&}"nm 477\ W §-’> {%\




4?/’/‘/:, X 3/ MG x /qm =/ oé;,m M#/,? -0 f%b; J/V‘a
24 ie 4 ua:}w% «rum* rn_flz%\ 2:3\1?'54, zﬁ;fg} ;-ry'--,,n
_,(,,,j, /WmM ff/!; ¢ 785, o IF 18 GEF 9B o FHMN D |
JON B2 MP e fé’rf e PR Ln 3 ‘Efi-ﬂik mﬁ\if
|i%ﬁ’gm75m”-z.ﬂ’ﬂdf ‘f-f/é/%m fit 44 H“/ e\t
| ‘uch/A%’l ” 3“IZ‘ et g Fhae N AL ‘i},trﬁ""m"‘{mbﬁm,i'_'-
%']z,w‘@z-;mapj,,,g?;@,, o..,chgéul-ﬁ?,-a Ak vt |
@erf]w%%n PAL m“—b“av%h% - |

2)~?I<“’~’3\€\95§nhv’aati‘aiﬁ.;-":, | | S
—,mmwa» A K0 PR HPASE 4 KE ,qf,z_xﬁ:gzm 0{?‘]
| fbvtfi‘\ﬂvﬂifit/"\,aotwomz/ﬁ%K S0 ARARE 4 kR
TN B gt e s fae f sl Thya A rﬂmﬁ/r‘(m
TABAGE 23R 1 T e, é&f_% mﬁ#’)ﬁé&@mﬂ)[ya%
T L‘ﬁfﬂ'{) m)\"[/‘a%vn HA A e ?:'L&sv‘(, Shoa t’ou-rj.»\fui
WA Fnd Ko KT 1 £ = B0 2ok g, M.
| ARERAGER LIRS L1 EAR AR RIBIERE,
vk't?imﬁﬂf%%r@n T8 s L9t {%;\511 ﬁ’ﬂ’.ﬁ 75 Le 477,

Aaf /R'EJI‘(@ 1% fﬁvf’L "LM?Z’&?_"?@/F?H l/[:tﬂ_/\ Luo{\'ﬁi
. &\"- fn}tfb 2 ?} )?)z.dm&.-

s 3) .-r.t«t T T P
m ',ﬁ:p;ry(ﬁ i, mz&%&:m L_px o Lwr@ﬁ; t a ‘f
b ff:fﬂ—‘f: & '{-/ T vx’é PR S Vﬁﬁﬂ/g 11 %ifb%fa fy\{—/T/L%m 'L J"f:'C
;_-'_;3_;; ﬁm oera\o) »;;,uzm ‘f.-: f‘j r.x if»ﬁ e % ?" i iﬂa& AT
: ‘:;;}; o, 3 % (».? {é % ::; -?- r- | 'WCWT fw t#-c Wﬁ%fj B >u; L‘?j’o

B s

JIS A-4 210x297 NO.T-001 -



/
PR

.&t/ﬁa 5&-5 X S zw w’guuo frw@,»mmwm

'fwltiﬁp&ﬂ"&h@ rhoe o f| vedt Hargse - |

929 R Ttk i’%fw (SR A z:ww’w& 8
79 somt/m v 48 (HE poba, 1B sasrhn, TE wdstn
ﬁ,‘:ﬁ, MV AR RSO f2ovdn )y —%, B Hveg wrfmwz\rw

o RWHATRBRR 0 LUEE G K 0.8 Mz Y, TATHE HEK'
Ne I-iy&tﬁ( muﬁ]& e §E 12 h T Smeh aedrns }‘oM%

et v ) d Re s Ta s SG KA, & ek L, AR 2GS |
2% & j:t‘!!:{’fz?c%qﬁ;m K /77?37 fBFe1"% 79,000 M% e:zf\—?f.h
Wi 727270 Sk /q We¥id —cxy.«a:f% VBN R, AERVE

B 7 QY% Muuo : :

" a\mf‘r L2 E) BN 0 5 N e Tk L@Q%ﬁz‘l& ¥4 é,z"’%n* |
), Sadkk /72 orp M 12 At > ) BHeE d(’trz%—n"l?’ﬁ'ﬂ‘?}‘#.
LB I 2 Vigrc o1k S IR AR 9 e T AR £ |
B 5L e VLR IBE e a0, D’Hzﬂ"&q e ZadiE 17774

B 4 2/, v M N VEZ, T e 12 T

LY

LA fﬁ%*afm 2 B3 AR
ﬂ"Bé‘r vr‘u“)ﬂ,rw*‘t ?;%nt«.‘z:w\} RER, L//jo(gap]g%\g\ F el
BB e N FRIE KT s, Sy 2N va?f’iﬂf’“ﬁfiﬁ:
\§, MPKS 1L /9783 g éfe«é;w# A Kip L-c:g«t) £re.
'_ ?ir?w mn;’mm )%m]@ifzaa 2533 Ny AR ,%_1,15-372»#: '
B LR S 2 AP UiV x?«,,?gwfifm o |
Wﬁ?@ %?’[sﬁme Veas T, ‘/ffx,ﬁ\m’ OILNON Re A7 T
AR R NN 9 2GRN AR 22 B |
«»V«QM’/@ Vo .,«m q*éfﬁPné:Kl s*/ > % .v"‘ AT

- JIS A-4 210)(297 NO.7.001 " R




é“ﬁ?%’mﬁ{’t aiﬁgm, 190794 158 13 /&va’//,a,hm A

@M@/‘ﬁ o 3.

- TM?&%;@%% 5 bR 1 REE wda s .

L AS /“dsQ o 41( % é&l@&w 123, %o AT *ﬁ:p‘ ‘E’If) 1% /,?5-/34 >

= f‘VSJ’\‘f" K vs,n f{{ by w‘:’lLfi;{%;ﬁe &%?f‘g‘ z_ct’,fi
v 2 830 J——‘J‘-’}’ TRy RY __,mf]’k-ff#\g:fl‘} 3. T AR
= oU A 0l 7w Sea fiﬁ]g. i Ldfiotihit Lf’]ﬁ.f;ﬁﬁ?{ﬂ
L RRRFAPACE TR T S L B

5!23

';"-V\VT??«“%V%’; W, T e

;.v??_:_',-f% H B ——/% S AT HYT LT

B 530 SEFRHL S I
. - | ’979% %%
AR vmbR 3 R
HINA2ey  jaze20 73,92 37,35/ 317 300
AR S0 : . -
s /#-/;t: /5O “@o |
AOBH pzen ey LS e 2 358000
/mM4 ‘
: ‘T‘H;} ’!\%"} i - ! 7-
RE K he a
K [ § RN

7@&@{%@@,@’5\ wmq}'ﬁﬁlt}zf&ﬁo R x, 1 Q:kr "
| ﬁf@ T1bre vithatr s |

LB A %—étxé’i cAEE Sl e 123, Lo, caed|
e MLL'X@%ZU&‘T R/ 121, PR 'l/"’olﬂﬁh’?ﬁyt% voP5IEdl |

Lo, =9 %3—%%@: ‘M}a_‘,:'_ |

'~= iy %’?—@Za%m t R ithoa L Ltk BEAnbanket o "
1%< fm 'U\-b" 5 B,w: M ar-z \Aé‘.fﬂ”’{% @_,, aw%, e %

" -4'_210><297 No.T0al. - o
s t};;’ St T







	表紙
	目次
	第1章序論
	1.1.調査計画の背景
	1.2.報告書の目的と範囲
	1.3.調査対象区域
	1.4目標年次

	第2章調査対象区域の概要
	2.1.調査対象区域の現況

	第3章計画のための関連基礎資料
	3.1.位置
	3.2.地形および気候
	3.2.1地形
	3.2.2気候

	3.3.社会経済
	3.3.1国家経済
	3.3.2地域経済
	3.3.3アロスターの経済

	3.4土地利用と人口
	3.4.1土地利用の現況
	3.4.2人口予測のための基礎（1970年の人口)
	3.4.3現在人口とその分布

	3.5公衆衛生状態
	3.5.1病院および医療サービス
	3.5.2公衆衛生状態

	3.6上水道
	3.6.1水道局
	3.6.2給水区域と給水人口
	3.6.3給水状態
	3.6.4水道施設
	3.6.5１人あたり水使用量

	3.7河川、雨量排水路および農業灌漑水路
	3.7.1河川
	3.7.2雨水排水システム
	3.7.3農業灌漑システム

	3.8汚水処理施設の現況
	3.8.1し尿処理施設
	3.8.2し尿および汚泥収集と
最終処分

	3.9公共水域の汚染状態
	3.10関連報告書類のレビュー
	3.10.1下水道プロジェクトに対する予備調査報告書
	3.10.2ケダーペルリス開発のための研究報告書


	第4章基本的構想
	4.1計画の基本
	4.1.1調査対象区域の範囲
	4.1.2年次別建設計画
	4.1.3将来土地利用計画
	4.1.4将来人口予測とその分布

	4.2設計上の考慮事項
	4.2.1管渠施設
	4.2.2処理方式


	第5章基本計画
	5.1概要
	5.2処理お
よび処理分区
	5.2.1処理区の設定
	5.2.2処理分区の設定

	5.3処理区に対する人口廃分
	5.4汚水の性状
	5.4.1一般家庭汚水
	5.4.2商業排水
	5.4.3官公庁地区排水
	5.4.4工場排水
	5.4.5その他の事業所排水
	5.4.6浸透水その他
	5.4.7各
処理区での発生汚水の性状

	5.5設計基準
	5.5.1管渠
	5.5.2管種および材質
	5.5.3ピーク流量
	5.5.4流速
	5.5.5勾配
	5.5.6設計水深
	5.5.7最小管圣
	5.5.8マンホール
	5.5.9下水管の最小土被り
	5.5.10施工
	5.5.11ポンプ場
	5.5.12処理方式および処理場

	5.6建設資材と工法
	5.6.1建設資材
	5.6.2管渠施工法
	5.6.3基礎構造物

	5.7下水道システム案
	5.7.1下水処理区および処理分区の概要
	5.7.2主要施設の位置

	5.7.3工場排水の処理
	5.7.4処理方式
	5.7.5管渠およびポンプ場の設計
	5.7.6下水道施設の全体計画

	5.8建設費および維持管理費
	5.8.1建設費
	5.8.2維持管理費

	5.9財政計画
	5.9.1下水道処理分区に対する施工順位
	5.9.2財政計画

	5.10段階的建設計画のための建設費および維持管理費
	5.10.1施工計画案

	5.10.2政府および個人負担
	5.10.3段階的建設費
	5.10.4段階別維持管理費

	5.11緊急対策
	5.11.1基本方針
	5.11.2対策の対象
	5.11.3緊急対策案

	5.12便益
	5.12.1便益予測
	5.12.2便益計算
	5.12.3便益の正当性


	裏表紙

