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Reference point | Boca de Cagua San Antonio (Toma de Agua)
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- Ocumare del Tuy and Las Tejerias
Reforestation
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Laws and Regulation
Organization
Monitoring
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Emvirenmental Fund

Poliution Charge
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- Newly constrocted from 2003 to 2010
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Sand Settling Pond for Tributaries
- Upper Tuy River, Qda. Guayas, Qda Maitana and Guare River
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Pattern Location " | BOD(mg/f) | SS (mg/d)
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HENd,
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4. HEMAOBE
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A EOREFERE UT20034E 5 e Uk, SlitEoREo B

Toma de Agualii i CLA T DHRIGRT L DAL, OGO
BREOPMAE 2>TWa, .

HH B
Reference point San Antonio (Toina de Agua} _
Organic pollution | BOD of 3.5 mg/¢ (proposed in the Study)
Toxicant ‘Type 1B in Decree No. 883 _
Turbidity 925 mg/f of SS(proposed in the Study)

KD F IR B & B DL 2 V> #%&@ﬁ%ﬁmbh 2295
WO DRENEE VD 2 L0 b i I8 2.0 mo/sDKE & 564 5. -
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¥H | HigE

Monthly average secured water from the upper and middle | Approx. 4.0 m*/s
streams of the Tuy River basin

Intake at Toma de Agua ' 2.0 m’/s

Newly developed water | Apporx.2.0 m’ss
Reduction in suspension of intake at Toma de Agua:

due to color and odor From13 daysfyr

_ _ to O day/yr
due to high turbidity _ From 10 days/yr
to 5 days/yr
HUHETE

hEIZHEID FABERIX 0104 T H B, BIRKEIR V1 )10 RE 2 AERE &
RRY 2 2 DU FORIFIERIRAL %,

% k¥ i
Reference point | Boca de Cagua San Antonio {Toma de Agua)
Osganic BOD of 60 mg/¢ BOD of 3 mg// *1
pollation {Wastewater discharge criteria | {proposed in the Study)

to the river in Decree No..883) ,
Toxicant - Type IB in Decree No..883 Type 1B in Decsee No..883
Turbidity SS of 750 mg/¢ | SS of 750 mg/¢
Turbidity of 250 NTU Turbidity of 250 NTU
| (Type 1B in Decree No..883) (Type 1B in Decree No..883)

*1:  BOD of 3 mg/f is the limit for conventional treatment.
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511 FHEONR

HRITIRE RN

BERRUT R TR BB HENIRERONN bIER T 5.

Pollution Pollution © Measures at Measures at Measures at river
source pollution source pollution source
(private sector) {public sector) . | (public sector)
Organic. | Factory Treatment plant Public sewerage system* | Retarding basin
| Piggery Treatment plant Public sewerage system* .

Domestic Septic tank | Public sewerage system
Toxicant | Factory Treatment plant " | Public sewerage system* : _
Turbidity | Factory Treatment plant Public sewerage system* . | Sand settling pond

Basin Erosion - | Reforestation

* For factories whose effluents enter the public sewerage nemork _
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ERIZUTFERR DV OPORBROEIRFO > %w L,
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Q) HEEMEHA

HHE»LOREHKICH L TRENEREH I FARAIBHR & &
B LRBRBENDH D, IOFRLEBERERNRIBBOE AN IIAUK
$i g5 (Toma de Agua) - Bocade CagualZ 3§ 2 B S RIZESOTEREL
7o, EKHi - Bocade CagualZst U TEHIEDE VDI Ocumare del
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IOMREUT, KEHENbH X LEBRME L UTIIRKIES TS
HToma de Agoall S IT DM & BT 2 RARA Le,  $rokHYE
DEED S KR LNt % B3 5 REBER UL,

512 KEOPEER

REBHERO B BT 5 DOHEL UT ISk 2AREOBRTNE X
bbb, TOXELUTROKDKRE 21Tk, : (1) torrent diversion, (2)
Ocumarito-Lagartijo diversion, (3) Ocurdarito-Lagartijo diversion with El Pé..n dam,
(4} Ocumarito-Tuy Il pumping system, and (5) Guare Dam.

Z DR Ocamarito-Tuy 11T pumping system 2 OF Guare damOH R % S8R Y L
TEE U, (5B 0D Section 9.3 Pre-feasibility Study % £38),

513 SHBEVHRORR
A OB

BUEY = A X535 8 R SREBBROERSBHEINTEY, &K
WLRFECHALIMER N REOERR TS Y Exbhs, &
TRIDRFOHRFERE TSR TRILTE - BEEGOYHE LD
ROEADRI LTS : (DIRBIEEORME, ) BIERGORT LHARH
BRENOREGBUNBIE R ORISR 3) KEBEBREEORSWET,

M

Z D71 Yx 7 i{L{ZICORDIPLAN, MARNR, ¥ ¥ %H](ACRT), Hidrocapital,
MBS < DEEEAED > T BB DM TERHZ ACRTY Hidrocapital I
D7D TV s M OBEWHEREO R ETEEE Y 5,  Hidrocapital {3532
POEZ<OBUTOYVe s P AREBLTEY, CORBMOKER 7OV
/4 l\%ﬁ%-ho)!ﬁ%tiﬁm&b\t0)2:755/‘;_75*2 bhd, UL ACRT I35 %C
DI BRGEYORBIZIZE Do I 20D, HEWRRII LT
At - BREF - ML EBEOBRM -8B TARERBH B LEILAS,
544 BEHY AT A

BEE_RY VI VAFATIRY A NOKEHRE T - BEE»SOHEK
WX HHBRR BRI S itk b, BEDE=ZY VIV RATFALHE
FBDIFINIY i (RJI6s Fr, HI3rFF) OBEEMEEFHLIRT
§5, FRTHPEERGKENEELETFLTH AN 31 EEEd S
Ze DSEMIMIZBIRT 5,

EEUBIEDTE=2 Y Y ORBIBHE - BL6RATRNED, BHO%E
LADRBORENBETH S,

515~ B ERE
BEMEL BRI IADDY AL -5 VORBIZIXMERP IR EES

$-7



DR ROBHINRTRC HHM;, & O—PEE & ZEEECD LA,
~&$E®vAw &ﬁ%ﬁxwvmwwsav«wr%ﬁtf. :

52 BHEONE
521 BIIRE |
ERIRHEID B EDER O 7 DR O & 5T 5,
R
AHECHET SHROUREES ~ 2 RS,
(1) ke
(@) HigER
. gﬁgﬁéﬁﬁufmawi%w%ﬁ%mm@%%gﬁﬁf
'L RSN THIMEERERAT S,
* Las Tejeifas Ocumare det Tay DT &t 1 FKMBE 58 % 12
243,
© BYER
. gﬁﬁﬁiﬁﬂbfmahi%°%%%Km&ﬁﬁ%ﬂﬁ?
o HUCHBEND TG RET S,
(©) Bkabk | |
. gﬁﬁfﬁ%iﬁsﬁ LN %ﬁ%izﬂlﬁﬁ%éﬁ%%%ﬁ“
o U CHEN NS TSR RE TS,
e Qda. Maitanafiii TOWIEK LT >,
Q) KEOBIZOIDOME

(a) $HRIZH 2.0 m’lsﬂ)Zk%ﬁﬁ%

¢ Ocumarito-Tuy Bl pumping system %Es&‘:‘é‘%
¢ Guare Damé’:}éaﬁ'@“%,_
() AN BKIZ & BRI £ 8 B D ORI
o THGITMVEEREHRET S,
s HUKHBARIZ DR RT3,

-S§-8



JERSIEY IR
BESER D DI B FOEREYIE S AT 2,
o OB
o Hosik
o BHYVRT ADRAL
. BEHOOREBL ZOER
o KEEHEZEFLTORVIN - BESIIH L OEBATSOMRE
o RHRADEEVAT ADWR

522 I E

RHEYAIE

B ORI I T ISR & 5 1 SR B GRS & N oHE e
DIDDOMELEELLAERIEL A Y TH B, BrlRZS s MiEiE%

: Ji!?&@‘tl'%ﬁ%?é&@@f&f’ TAGLIBIERR. HKIIH - B CEEY

. FASEAIRECHE Ul TS OB ORE LB C L i
ﬁéﬂéx%uﬁbﬂﬁﬁ%¥%b1w<,%%mﬁ%%ﬁémsqmﬁT,

0

@

(3)

FRR USITMIBRR L &iE S 5.

San Francisco de YareX El Consejo areas CFRKMM U AT L bt
. RU Ocumare del Tuy il CRAKMML S 25 A% BEHES
'69

BNk

FARRR TSI AR RET S,
AR E
BRSO 2 28T 5,

Qda. Guayas, &U Cagua}llﬁfiifiﬁ%%ﬁﬁ

Qda. Guayas, Qda. Maitana% O Guarejll},'dlla‘aifﬁﬂ) W A IS SAT
MTHRPhERETS,

FEBBYIRR

S B CRER I NASEMEILE Y A U EI L EMI 5. EE
TRHEYHERUTORY TH2,

o BRELLEMEDIHE

S-9.



o BBV AT AORENER

o BEHOORMNEN

o WEAHRBEORYRIE

o BEVAT AOREIREH
AR5V ORBEEI RS- 3 1L7Y,
sas74wvgu%4&&%%74MVEv%fﬁﬁﬁﬁo

BRIy
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74—V FAENESHBEOKEUZONEL UTERRINTWS
FREMAREUTKBEAE BN LTS RKBEADEDI L $XTD
IRV R U TIT Y. ERPHET ¢ -V T BEIRBRERD
HOFEEYMHETH S Ocumarito-Tuy I pumping system Bz O Guare Dam {22
WTHEET S, . '
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{Unit: USS thousand)

Tatget

Measures

Stage | Category Initiat | O&M | Annual
‘ - cost * cost cost?
Short | Structural | Water Treatment for existing factories | **(1L,998) *%(562] (1,382)
term | measure | quality | and pigperiest**
Treatment for newly (10,791) (470] (1,657}
constructed factories***
Treatment of dormiestic 28,020 519 3,601
wastewater {Ocumare del Tuy)
Treatmebt of dorestic 12,700 319 L716
| wastewater (Las Tejerias)
Reforestation 2,520 17 1i9
“{Sub-total) 43,240 . 855 5,636
Water O-Tuy HI pumping and Guare £5,930 2,6231 12,579
quantity | Dam
Lessening color/odor {2,057) - {90] (316)
Lessening turbidity (by sand 2,610 61 348
settling pond)
(Sub-total) 88,590 2,684 12927
Institution Monitoring : 1,652 177 359
al
measure Public education 50 40 46
Eovironmenial fund 24,846 177 2,853
(Sub-total) 26548 | 394 3258
Total 158,378 3,933] 21,821

* Annual Cost = Initial Cost x Annuity Factor + Q&M Cost (Annuity factor is 0.11 for civil structure
and 0.13 for electrical equipment)
+* The cost excludes for the factories related to colar/odor.
3¢ The cost is included in the Environmental fund.

Stage | Category Target Measures Initial | O&M | Annual
cost cost cost*
Mid Structural Water Treatment of newly {13,606) (810] (2,856)
term | measure quality constructed factories ' o
Treatment of  domestic| = 4914 172 713
wastewater (Ocumare del Tuy) .
and Treatment of domestic ' 14,100 343 - 1,892
quantity - | wastewater (S. F. de Yare) .
Treatment of domestic 13,100 300 1,741
wastewater (El Consejo) :
Lessening hirbidity 5130 33 597
(reforestation)
Lessening turbidity (sand 11,391 627 1,880
settling pond) : - 2
iy (Sub-total) 48,635 .| 1,475] 6,823
Institutional Monitoring 0 177 177
measure Public education 0 40 40
Environmental fund 18,606 120 2,167
{Sub-total) 18,606 _809] 2384
Total 67,241 2284 9,207

Annual Cost = Injtial Cost x Annuity Cost (0.11~0.13) + Q&M Cost
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WRETHDLEILND,

55 RAX—TZUOEY

LRBMHERIE TSI LY F L OARAY—T S VOBER L E SAUTTE.
6. BEIOVEZIDOT4—-IEYF 4T E
%ﬁ&muﬁ&k&5m74wvﬁv%4%§ﬁﬁmabfﬁ%ﬁ@m%
ENDEHRTOVIY MIOWTERET S,

6.1 BV

-en.I% HEHONERBRORT

YAR—75 DB TBOD, H1. ﬁmwiﬁﬁ&ﬁtbft%&véﬁ

IBIOOPARPETONTE Y, AERERELETUTORVIY - &5
BIBRE R REYTS t#?ﬁ%%é’b{‘wé

74UV T HETE, CoTE- %ﬁ%kaﬁﬁﬂ‘%&&ﬂﬁﬁaﬁkomf
ZDHEKRDNEFIZ fﬁb‘fﬁfﬁbﬁﬁﬂ“&’lomﬁﬁﬂ@’kﬁ%ﬁ%&ﬂ ZOER
RUATORIIFTEOIHEH UL, COBEENREBEY O CBAESEKRS
B LTO0RWIE - BEISI ﬂ@ﬁ’éa&%aﬁ%‘i} SO PEREH LS
L7555, US$13,852,0001z% -7, if‘Aﬁ.ZﬂOb‘fﬁiTk%‘?f‘kLﬁQéhé
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Installation Cost of Standard Treatment Plant -

F‘ﬁeatmem Plant Industry Scale ngntity Installation Cost
Process (m”/day) (USS$ thousand)
Biological Food Small - 40 250 |
Middle 200 500
Large 300 : 651
Biological plus Textiles Small KI1] _ 149.7
" [Physical- - [Middie 10¢ 280
chemijcal Large 300 4226
Physical- Chemical Small 20 S0
chemical Middle 40 170
' Large 100 - - 2254
Physical- Metal Small 10 75.5
chemical Middle 30 188
. Large 100 | 339
Physical- Tannery Small S0 230
chernical Middle . |- -
| _|Large - . o
Sedimentation Sand Small 200 68
. Quarries Middle |- ' -
Large - -
Biological Piggery  |Smiall 5 298
Middle 15 48
[i,arge 40 50

:6.1.2 HKkiA ( Toma de Agua) OB

%ﬁn&a*ﬁ%%wmﬁmﬁﬁmmxﬁmtmuain%ﬁﬁ%ﬁ%m
DRCIEFBFRELZ I PLIBRLE RSB, ZOHUKEILESONIR &
FEBOEIRO - DInT A% — 77/fﬁm$ﬁﬁtm¢@@ﬁﬁm%L
%beﬁﬁéﬂt,
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6ﬁﬁ%ﬁmmmhéwoBﬁﬂ%#d@ﬂf%ﬁ*né EHH LN A
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BRPERING, HSAProBERE 7Y,
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Las Tejerash ¥ A X — 75 L CEE ke, TOTFAKMIEHEE UTIL W

ROPOHFEDLBEONP LHFEEIE S CRANE OB S EENE
WHHEL LTEEXNTV S,

74—V T BECRILIRABEANE. BEMEKESELARNY
#W%#LOMTéei¥%lﬁﬁ%ﬁw_itﬁ%wﬁﬁﬁl%9wrw
'&bﬁumm%mwfﬁﬁﬁmwﬁﬁ FHRERE - BHOBE 2T o7,
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& 10,200 haD ik & BFEL, ¥ b ITJERIRHE TIEZ DN 3,400ha D KIR DK
EREUL, @mﬂ%ﬁxhnﬁﬂnhwf%ﬁfﬁ:@ﬁﬁuowrﬁm
RAGEBORIR, BRHOFEL AR, RN ERERE TV <R
MOMHE T >0,

62  JEHBEMIAR
6.2.1 BOBHE
TAR— TS CREEOBEOWTITOAEIEHEL T2,

o BEOERMEEILREACEEC BLTBEI T TV ISORRT
HEAMIZ ARSI HT VS,

o ZORREILIIMBTIDIIHENLERORBILETH S,

o TOWBHLLOL LTIREEO £, BEZSORNT, ARENE R
HOWE, BEEOIBEENHITLND,

SHIZEEL T LI AR R - 7.

o WBIO—BRE U THEME LA L LIGEOBMBIZ OV TR LK
B, BREAILTERTINTOS BBERMIEREREAIBLT 6
BHING Z L HBALMI RSP,

o BRSO R UTEARONE I»i’i‘é‘éﬁﬁiﬁa)ﬂiﬂk")b\f% )
BREEELRUAHEROEALIREL,

o KEMHEOYEICBUTHEBAEINTYVS Type 1B, Decree 83312
LIZBODLSSOEHELZODDH I L L BE UK,

622 TDVxy VEREBRORR
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Y., BEELAKELEGCOFBEBRRRDOLNLLEIBNBEI AL, K
HECRIOBERE UYL NORBIH LI VL EERNTOE

% LSIsA R L T DB EBREX hi L bftﬁﬁ’ﬁ"é EDE L
T, EEREET D,

IOEROT LI, MARNR 349 Y& —/A— ML LCORE R S b,
F 7V )IEER, Hidrocapital BHHEMIH HE Iz DT E%’kﬁﬁ’:%ﬁf‘9$h
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#HEH O)FP IZ Project Executing Unit (PEUY%: BB 2 4 EEMH D, Hidrocapital
DBERBER - HEORBROL LS5 7MYx s b - TH - 2@
IR CHEIIEEURECH B,

S-Sl /Y e NEBED-DDOMBEIBRT S,
6.2.3 %@V?\ TAO)EE_'E

ﬂmw&&u%?%§$W&Fﬁ%W%?étbk%ﬁ/xrA®%4®
BEENC AL T 5V CHREIN:E, 74—V F A BECRE=2Y
YMEEOKRSL, EROBE. BEH BEL2ESSHEI VLT R0
SR TOSMBMEME L, RISOTTo# Y VI ML RS,

624 BBEGORY |
LHPRBISHEEIFMIBHB L BHEL L VERO 12101 b MM D
BREZLE>TREDADOHESHFREL TV AEMEHI AT VS, =

oIl ﬁ%%ﬁﬁ%mn@:%ﬁ%ﬁ%bﬂ@ﬁ&@%k%ﬁﬁ&%é
ETHADIIBEASORENT AL~ 7S VHBECREX W,

74wveu%4%§fﬁﬁﬁﬁﬁwﬁﬂ-ﬁﬁ&gﬁﬁwtﬁﬁ&aom
TéBKﬁﬁ&ﬁok,:@%ﬁ%ﬁ%ﬁ%?éﬁﬁtbf@ﬁ@&ﬂ%%
Wdoedbll, HEODBULHLOBERBMEORGLBIBETH S

FONCREI, CORPO-INDUSTRIAVFCAZIZRHTA I L 28K L /.

bmgﬁmﬁﬁciﬁsﬁl}sm 817,000TH 3, (L)JW FFEARY, )

Industry Scale Nos. Installadon Cost of Treatment Plant(USS) o
' Total " Per Industry
" § Large 17 6,200,000 364,700
Factories Middje 32 9,374,000 292,900
| Small 60 6,838,100 T 114,000
Large o 900,000 £2,000
Piggerics Middie 5 192,000 | 38,000
$mall 12 312,900 : 26,000
Total 137 23,817,000 173,800

FLIORBESOBR UM LAHEL UCIRE RN LM L L THK68%
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e gdii | N {USS$ thousand)

Project Initia} Cost O&M Cost
Installation of Treatment Plants in Factories {23,817y (1,903}
Construction of Sand Setting Pond for Intake 6,245 17
Construction of Sewerage System in Ocumare 26,763 41

del Tuy .
Construction of Sewé‘mge System in Las

11,368 194

Tejer.as

Refgfestation in Priotity Areas 3347

Environmental Fund 24,017 177
Monitoring and Education System 658 116
Tota! | B 72,398 245

(ii) ¥ ZOEBERAIREESOBHIIATATHS,

722 {3k

RERB IOV b CEBINDHEORIC B EOER»bEERIIZ
EREZFMETEIOBHLVLDORE,  (HEL, 82 U THRKEERDR
Bt DI EEHMFHEORALIT > E R CIRERRITEN X D
FERBEBLNATVS, VR F 1 V7 VK- b DSector 1 BI) = = Tl
COXMBERBCE>TE O INSERLATICRT X I EEMIZ TG
EER

(1) B |
HEMRERY LTUFOL OB bNS,

o VANOKREEEETEILILE->T, BEOHENL: - B0y
Z)}”@Zk?b{, c!::ﬂ@&%:b\ %‘-’\@fcﬁb‘ﬂlmﬂl;&%’),

o HEYH  BEOHERTHIBEMALHBTIFX>T, &
NOMNFEEL B >THEUTHBHKEEDERI L., B
BOAODEHBERIND, '

o VA DOKBKBE - BRLEOSRGELLKE LT, 15 H A
BHRBIZHEKRINS,

(2) FOEEER
FRROE DOBMEMRERE LTHADRS,

S-17



o JIDANBREINGZLIZLOT, JIBCDRBOREMEDL
AT B,
o RAEERCEU HAIMST 3,

o FLLMOKOBET, HABEL UTOYA HOMEEL ERET
3.

o W JIfO T Existence Valuej ;b?l:ﬁ’i‘ 3,

73 BB

FRINYE s N OBMEEAIR USST2 million T2 ONIRE 2 DR &I
TOFEYTHD,

{(Unit: US$ thousand)

Project RBRS BTy | Tow
 (External {Government
| Source) ~ Budget)

Coostruction of $and Settling Pond for Intake 6,245 - 6,245
Construction of Sewerage System in 9,367 17,396 26,763
Ocumare de] Tuy _ :
Construction of Sewerage System jn Las 2,274 9,094 - 11,368
Tejer.as
Reforestation in Priority Areas 3,347 L - 3,347
Environrental Fund _ 24,017 - 24,017
Institutional Measures (Exc. Enviconmental 658 - 658
Furd)
Total 45,908 26,490 72,398

CIORERTIORLGEAON, AEELO LD S EE1EUSH46 million
- (63%) T—H NFEEOLD SR USE 26 million (37%) TH B,

RSN T Y KT S HEFAMIEE, IDB. ORCFEEIE GRS & B
I DNWTHRE L EDBE & LR T 5,



Project BHARE O | HHAVE
& Payment
Paymentin { (US$)
Percentage
Construction of S2nd Settling Pond for Intake Households in CMA 0.0145% of | 0.072/month
_ income fhousehold
Construction of Sewerage System in _ Households (H) and 0.90% of 4. 56 froonth
Ocumare del Tuy Factories (I-)/P:sgenes P)in income(H),
Ocumare det Tuy 0.17% of sales | 9 625/}1/(]3)
{FP) I28yr/(P)
Corstruction of Sewerage Systemin Las Households and Factories |~ 0.90% of * | 4.4Sonth
Tejer as (FyPiggeri¢s (Pyin Las income(H), I(H) 12,456
Tejer.as 0.22% of sales F /(F)
FP) S1ShTiP)
Reforestation in Priority Areas MARNR, Miranda State, 0.048% of 234,000
Aragua State budget - fyear
Environmental Fund Factories, piggeries 0.59% of sales | 33,406/year
ffactory
1,381/year
fpiggery
Institutional Measures (Exc. Enwonmenta] MARNR 0.070% of 147,000 year
Fund) . budget

LROKBETDY s MIDWTORBENEDTIVEENELDHLT
Wo, JORBUKRENEFICRR T UMK, HHEmEM. B0
HFERAERN 5 W AEHEOLREDWA L B L C Fo 4 f3apEh ¥
RILHBLEZLNSD, '

Ocumare del Tuy.IZFR ¥ 5 TAMIE S 25 AD M 3T DX SUED 6 R
| LIB - RESREESAMAT SN, T ORBORA DO L.,
RPERIIC S5, Las TejerasDFFIXE ABRLMRE Lo T3,

MARNR, Mirandafi, Araguaf{i3EHIZ B ERBEM L ERT 2L Ex LMD
ﬁ:wﬁﬁﬁﬁ%ﬁmﬁﬁ%ﬁmmm%um%TéUﬁ%4@mmﬁ?%
5., COBRMABISBREVLOLEBEZ LAWY,

&1 BREEBREER 2N EFhDR ULH%@O@%GH%T%
lﬁﬁ%%&ﬁﬂmm3&%@@%%&%A®ﬂﬁkéfé$k&6m DO H
FLRMABIIHAI NS EH a%x fo:n?.,

. MAmfiﬁﬁEﬁuﬂw##‘%ﬁ%ﬁﬁL DWTOEH % BilTHsZ xizh
- %, TOFEMITER USS147 thousand CTFHD0.070%IZH YT 225, Z“ogs
PO LCZNIREOAEII L2 LB 2 bRl

SEORHBE LTATOVL 2 NSRBI & ZHAAE PAMNZ bND,



8.  BUMBEIME (B1A)

CEIAOBEERZTIOVEs N

BN « — VY 5 BEO—BRE LTI OV s hOWiE &
R HRBEAOEEOWEIEIZI OWTERL THBENS 2, 188

#%%@’?’P%O)E@Eﬂﬂ5:0‘!1:'4‘6f:b@%i‘%éﬁ%@%%iﬁ?‘ékﬁb@
ﬁ%&%&uowT%%Té’aﬁﬁbbnfwé’

7{wvt974ﬁﬁﬁﬁkaoﬁ$@%7ﬂﬁxﬁbhowfﬁv4$
%@mﬂﬁmttluTmﬁﬁ#$b6nfwé -

~ { Project . { Judgment by ACRT

Sewage Treatment Plant in Ocuiiare | BIA required
del Tuy

Sewage Treatment Plant in Las | BIA required
Tejer.as

Sand Settling Pond at Water Intake EIA not required, but evaluation
of specific environment required

Reforestation in Priority Areas EIA not requited

FHEINSEEEA

7U§17bw%%RZQQﬁ%LﬁbT$ﬁéh5%%ﬁﬁLowt Z
®7Hy1&b®ﬁﬁ@6%%b1%&¢?tuTmﬁmivkaé

Environmental Condition Predictable Impact Items
- -| Natural Conditions Watérqualily of Tuy River, Sediment, Aquatic biology
Social Conditions. Generation of stench and insects, Illegal land use,
Traffic congestion, Noise, Dust

%@%&ﬁ%’r@i {Environmental Management Plan)

EREEHBEIRT KRS R URADEORBIIBLUCTFHEINIBEDHE
PR E BB IR T 5, JOFBHEI T ChOBEnOB T RESE
ILZDOBEER, Ak 2OBHE BLBELSOTRIMLTH BE
MhHd, OUEBEHHELEREXLDLLDOEHSI, 4IFT,

BB E (Environmental Monitoring Plan)

BA - dSBRMBEEB RS SIBEMORBBOBEOE - DI BB
E*HETOIHERDH S, —RAITIZY 1 H MR Hidrocapital S 3 72
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CBRVERTBRYAT AR, AN REIbEE, B YONRRE
SHENDS, ¥LIKIER. HE. SR ThThOBRERIbY
FTOTEDBHENS S, T ORBEMABOBEE D L LdELORH
85, 6IIRT,

9.  KERBROFHEIZOVWTO Pre-feasibility Study

91 Pre-Feasibility Study D& 7012 7 |

Pre-feasibility stidy DHE TV 2 2 NIROLDTH D,
(1) BFIr kit H R E

Ocumaritofy Kt I E3Y CAEMK 4.3 ABIFREIZH Y. & OBNHS
POoOTEBII- I RRBINECEERTITA I Lic
. COIENLIOHKIMEDENFR LML ZFSHuL{T3)-

HZ OOcumaritofllDKREFIME 2 HELHR B, (1S - 10K F1121)

Q) HHRAAOER

MU <HREBSOEMIFR LMD TrD, SNNCHrl ¥ AL EHET
B, ARERA LY A & U T Guare DamB& U El Pe.n Dam% &2 U7,
(K S-1228) ZOW El Pe.n DamliZ DX ADAIB T B Lagattijodiiht
POOFHBDIRITRNE ZAPLBMA AL UTIBEBIRR
2OBGEOX N HASHECHESRIR Y RT3,

92  KEBROMERE (BALEY:Y) ORIFEER)

AKBREOEFIEAKMBBRAELTL DS, JORMBFRBMIIOL

THRIECRATORENRZEINTVWS, 1213 Tuy. IV Taguaza-Coira¥ 2 5 _
DOEBIANTHY, & 312 Hidrocapital BFHR 70V = 7 b OSEEIZE
ALTOBYARBKVATADEMREREIANTH D,

BTFORIEKEREEMERT.
System Unit construction/Marginal cost (US$/m~)
Taguaza Taguacita Interconnection . ~0Q.262
Tuy IV-Taguaza (ovcrall) 0.143
Toy IV-Cuira = ' 0.109
Annual production cost of Tuy System , 0.327 ]

CORKTTY 2 b OFMIC IS BEEES L L CHEEDS AT AL
WHLTTUY2 7 bORRERIT S T L 0D YA VAT AGKAIIE
RS,

93 Pre-feasibi[ityStudyﬂ)%%
Pre-feasibility study DFEZHAR L LT E TR ROBAHIELER L. 70>
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A CHRERBIC X B E RO ET o/, REOBEME, B/CHITMTE
RO R 2 FRIRERIIRT, |

Plan Capacity Ave. annval diverted | Const. B-C B/C | Unit Cost
waler Cost #3 *4
Worhr | m¥% | Smil | Smiliyr NN

Torrent div. of | Q=1.34 ' 1 5.84 0.19 164 .06 097 ¢337
Sticuta , N ;
O-L div. *1 Q=20 m’/s - 102 032 | 194 1.01 143 0228
O-L div with E1| Q=2.0 m*%s - 139 044§ 410 | 0861 | 088 0371
Peiién Dam ' ' L
O-Tuy NI Q=50 m’/s . 203 1064 988 | “4.00 2521 0.130
pumping L _ _ .
Guare Dam Ef£ 40x10%x0° *2 554 1.76 76.1 C819 | 182 0179

o Dam height; 61m ' '
Note: ~*1:: O-L div:; Ocumarito-Lagartijo diversion

*2:  Effective storage capacity
*3:  Construction cost’
*4:  Unit benefit is §0.327

I OHEERD LEBENTOL Sk 3,

o ¥20mY/sDAKE BT B OOBERY UTH. FRHEOICATER
Ocumaritof/l| DK 2R 7TV A Y AFANLSET IR FHIZ
Guare ¥ AR BT ERD2RLFET D,

o OcvmaritfldAk < A LT BHY TOBRIESmYsk L, RV 7
&2 THH0.64 m¥sDKE Tuy NIV AF ARSFKTE I ek S,
o Guare¥ ADRBIIFEMB L ABAR A0 x 108 m>, F¥AKOmE T35,
COBRITI 5> TIY 176 m¥/sDKOBIFEA TREIZL 5,
L 2 DR R ipre-feasibility SO BARBRTH Y. & VRMERBALD
7A—VEV T R ERTHIENBETH S, |

10, HRRUEE
101 K

AFECRK ﬁmaﬁﬁt;éﬂmm$®%ﬁt%ﬁ%®bémﬁﬁwvx
FARBESLT DD, Bﬁ@m%mwﬁkbt¢%ﬁﬁﬁvﬁ%%@®2&
BRLRIVANOL - REBROBEREDORT AR TS VOERE 2T
Yoo SAR—TS5 VDEBEDDOY~BEEY LT 20034 % A28 3284
FHEI ainéjny:ab%@%7n xababrﬁib %nuﬁb
TZOERBEAREEDORE 217> 7,

umﬁ%7DVIﬁFﬁﬁﬁ@%%ﬁﬁ%%bf%?%k%ﬁ??f%7
T EMBEMI o7,
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102 £
() YRZ-TF3VOHE

W4 NI DB E DRI x 3 XL S B & > C BELEETS
BIEND, IOBBEEOLDIEREINY AL T T VIIEIR
SRDIDIEMBI I TERRAZAP TOBREBELYH L LREHE T
H>d,

(2 g7y DR

EXRTOTV e M-S U CTMBIICHEATRETH D 2 AL
P21 THMO, REEBIZRIT CTROBRIIFHRS 28D T
WS e2E&ETS, (ZHEZADTCORELEZILN:B18%
Volume 3D AnnexiZFz3, )

(3) BANTE L SREEEID & OE¥ U A WO HEfE

A7V x ) bORBEERL T, EIESRIEME» L OB ANI IR
%S, IDIehb, HANYELSBBBIIG UBRERL AhO
EHELEDDI I L BT 5,

@) FEBEMIRORETE

BTy MIEEY - EEEYHEN LR > T IR DN
BYIRRERBT DI, HEENHROBRENETHETH S,
I DHEVAEBREL S ORI YSMIEBAE HR AR TEE
WETHDHLIH00, HEGREEENSOBESOFYTEETLT
RRAEBIIRTTOREEL{ZBETREITH S,

) TREDHE

ARECRBERORY., HEANSORRSOERBORMHLIRR
U, ZOBBEIZOWTORTVS, LML, REROERBHIZIIEL
DEGOBENLETHL L I A00, TOERDEMBIIRLY1E
READPIRER2FD RYOERBRERLHOI L 2 81%T 3.

(6) BEBEH B OIS DT DER

BUEMARNRIVE T EFAORRZRL AL QBEE IV 2 b
REDTBY, JOhT—ROBBERESERI NS 2 LIk 3R
MY, WV BEHDP HidrocapitalZ & FIACGI3 v, LaL, 20 H
ERHRBIIEHEATH Y, WAL A S R EHCOTRHPROLNB L
HZ2bhdrlahb, FAECRIOBBKE TNV 2s VORIl
Kbkév%gﬁﬂﬁ%mii\tb<ﬁ9k<tt%®ﬁ%ﬁﬁﬁ
CHEINLLUTEHERT B LOLLT, HEREELL oz
L URBRENREINBEAIER Zovaves N oBEE
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LYERMOAS I EERL, TV NEROBENESEI NS
IO UHETREREL TR,

() EEYMEDRDOORINTER

AR, ORISR OZ /I I ORBI B H
-E%ﬁtﬁéqumb?#6$%kmﬂﬂﬁ®%ﬁ3%té L&
%552,

(®) IBRER L OBH LEROREE

T4 - RIS TOMBHRORE, TAMBRORE. MWKSOME
'iiﬁﬁfiﬁ@ﬁ}]kﬂﬁ?%f@% EHBETHSD, ZOILMLID
7nyl7b@ﬁﬁkowf?kﬂﬁ&&«hﬁbt$< LH)EE
55,

(@) BREBEESMIzIO>NWT

LOBATTOYEY hOEET S ETHLEEOBREADLENS
ST EFHLMIE N, TOBBIXTHRERNRLREDOTIRROD,
REINTVWSHAE, BEEHEE, BEHHBORBLEETINE
ﬁS.&ée

ROBESBHCOARUE
(1) FAIEHRR O FRIEORE

APIE ISR COMIE 2 FAMUBR IR Y U THAT - RFLEND
BUK AR IRA U e, RS OF ISR RIES & A S
RBRMASEE R 2D MM TRE R ES A X L LTI IS
THFRENBTONS, COZLMb, FEOUIBHROTRE R
FARIADHIR DWTIIERTHBIFE ORI 2 BRI > kDA
MEBMMIIF 2y 7T B HEND S,

(2 FTAREEY AT AOHET

TARBEY AT AR T 5O VAR 2 RT3 L
 BRECHD, TORMABEFHUT, PKRVKBERIIELT
HEEFDBILIz2 3, KEECIE. MBHEO DI OFAY
KOBIAHIZSVTORBROBE 27> T3, ZORHITEIN
 THEOEEL UTRRABZORE  REOHRIz>WTRET 5
BERH S,

(3) ¥ - TARMEADHE

FAIEHE Tl T ONIIORE & U TR EIN G5 12 & & 1o
PHRBRKREENTS, CHhLOENDIEBEORE L UCIERMNTE

S-24



BEZAPLIEETORBOFBERMTBIHRENDHZLEI LD
‘50

@) TWHRORS

BARHROFHE U THRIBARICERBORRERRLTVS, 0
AWBOPRIINDKIZE ENB12EY SS) DHER L > THESHh
5. AHEHATRIDSSOF — 2 BEHBETHE LWL L O HVTW
20, SBRALISDTF-FEPEL T ZOMREREDT 5 HED
H%5,

(5) REDHER

BIRD L S5 ILKBDHIRT S dHA L L Cpre-feasibility 4 L <V Tk
DN DPORERET U7, (1) torrent diversion, (2) Ocumarito-Lagartijo
diversion, (3) Ocumarito-Lagartijo diversion with E! Pe.n Dam, (4)
Ocumarito-Tuy HI system pumping and (5) Guare Dam. T O & 8,
Ocumarito-Tuy III system pumping % ¥ Guare Dam ¥ 585t BiOR L LT
BEUZ, LML, JOEE IIPre-Feasibiliy®D L RNV TH U, RAai
Feasibility & £ iR 5 B E 55,

(6) RBEOREITHELIREA

AABETCRELVL TV A2EBEOBRBICAELRMEAE LTRENS
DHEE, HEKEEGORE, EREOHORE. BINOFE &
REDEHOHEERDITONE, ChoEBIZOWT, YAJIE
FARMIIRE I NIRRT TRET 43NS S, ZHIZELT
FIVA AR Y FAVEORRP e BEIITIONI,

(N SHBROBEDLDDIFHRNAE

ARERBFFIRONABRIESCTCERBI LTS, AoV
JhOEI BBRBREREOFEREBIDERL T - R K I WTKERE
W, KRR A2 THRENDY ., COZLNLSEOL D ELAR
DEDIZT_RV VI VRTFADEHII LI > TEN L L OEHENE
TEHERENRDD,
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BRIV x s b OBIEY R EHE R

L TERCSRSOMEERRR

1% I8 - RECEOMB RO ERER | mmwss1000)

Fulfill Partly eqﬁipped No Treatment | Total | Installation | O&M
Standard but not fuifill
Standard
B2 41 12 80 f133 13,852
2003 % Tz |- - - 44 9,965
f: 2 7
Total 177 23,817

2. Toma de Agualil 5D ikidith
o fitiE : WA JilEE Tomade Aguaififl |
o HUAKMIA :Tomade Agua DEEIFERUAHELD 650 m I3
o HEKHEA :Tomade Agua OEFEHUKHEDE FE
o OB - KT <F xZEI 1100 mx50 mx3I m

. %ﬁﬁi@%ﬁﬁ:m&HMQWm@%@%%Ai@&waﬁwmw
1% I :

s HHAZER 1 US$6,245,000
o O&MZLH : US$341,000
o SENHARD . 20004E~ 20024

o XFHUIR : 3,636 has. ( Ocumare del Tuy, Piloncito % ¢f Santa BarbarDER i
)

o HWAHUEAD 114,135 A ( 20034E) RKTF 155,277 A { 20104F)
o JUREERRTE ANKIKE : (See table below)




R 2010 | 08

Daly [ "LOAD [ CONC@gh) [Dally |~ LOAD | CONC@g
Megn (kg/day) AMeqn (kg/day)
5 (10°/day) [ BOD | S§ | BOD | 85 J(m/day)[ BOD | §§ | BOD | 88

Bresiok | SLAI| 83858340 164| 167( 32,764| 6,163] 6277 188192

THPAK | 2352 823|941 350| 400| 1,583 534 633 350|400

Zar | 5354|5208 948 T AR|TTTI R34 6T 6510, 94| 01

*Concentration of industrial wastewatcr;S:andaxd value of
discharging to sewer

o TAMBE N HOPEKKE :BOD 15mgt

FARBES OBE

o RIS ¢ 20034F £ T Trickling filteryk T OBMHRIEIEB RIS
17 ‘

o TARMIBIBER : 47 40 has. _

e L ZEIEFR : Pumping Station, Seitling Tank, Trickling Filter, Sludge

Thickeners, Sludge Digestor, Gas Storage Tank, Sludge Drying Bed and
Regulation Pond -

KA

o FEHUKEEE  85110.1km
o 2WRHEAKERE 885265 km

BB U RSN

o B :USS 26,763,000
o O&MZ%R 1 US$ 341,000

o EFSKARY - 1998 to 2003 (55— BBE) € DELESHBAFHI A LRSS U iR
- AR



4, Las Tejerias@?*ﬂﬁ“/ﬂ.'}"i{

Bt BIRAE

o SEERHLIE : 495 has. (Las Tejerias®D i)

o XRMHBBOAM 120,246 A ( 19904F) , 26,898 A ( 20034E) . 30,825 A

( 20104%)
o TAKMBIZHAKKE

BEER 2010 2003

Daily LOAD [ CONC [Daly | LOAD | CONC

Mean | Gep/day) | . (me) [Mean - | (kp/day) | (mgf))
M3 |tmday)[BODJ S5 [BOD| SS |(m’/day)[BOD| 85 [BOD| S§
Hpehik | 6785 [1,581|1,611| 180 | 183 [ 6,350 [1,380(1,405| 211 [ 215
TIBEAK | 6860 [2401[2,744| 350 [ 400 | 4826 [1,689{1,931| 350 | 400
e 15,645 |35983[4,353] 255 | 278 | 11,376 |3,069(3,336] 270 [ 293

*Concentration of industrial wastewater;Standard value of

discharging to sewer

v TS HIRHEKKE  BOD 25mg/l

TR D3

o FARMLIEJTE : Trickling filtergh

Regulation Pond

FHER

FARMEISE - 9 20 has.

3 B M6 : Pumping Station, Settling Tank, Trickling Filter, Sludge
Thickeners, Sludge Digestor, Gas Storage Tank, Sludge Drying Bed and

o EBHKBEE :851268km

*

BB UL

2RVEKEEE 343 km

o JRRBEZA] : USS$ 11,368,000

o

*

O&ME2 A 1 USS$ 135,000
SHEREM : 199840 & 20034F




5. BRHUIRIE B 2EH
o HMEIRONLE 3,400 ha ( MaitanaFii)
o HELHBUIME 22080 m3
o SEFERE : B KHITIECuji, BAHBKIRIZ I Cliriscidia sp OF Bauhinia
o FEMKEE : 1,344 trees/ha
o M SIROES T SEE (¥ 542100 ha 225300 halZ 34E1)

o HENRIE : MARNROBEFFRETOD 0.28 ha® ULas Tejerias®) FAKMLIBIE
WEELTITEAZIC 13 B B8

o FEZIYH : USS 3,347,000 (O&M Cost : SEIBL 5> 2 /METH 5. )
o HHEHIR : 1998 4F H & 20034
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C#FS-1.(12) FHEMEROBRE
Major Problem .
Organic Pollution __Toxicant Turbidity

- Destruction of original - Potential damage to human . | - Destruction of esthetic
function (place of aquatic health ~ environment of the river
life) of the river - Problein on water supply - Problem on water supply

- Problem on water supply - Suspension of intake - Suspension of intake
- Suspension of intake - Effect to human health - High pre-treatrent cost to
~ Use of much chlorine remove sediment

(effect to human health)
- High treatment cost for
color, odor, elc.
Indicartor
Organic Pollution Toxicant _ Turbidity
« BOD (coliform is represented - Heavy metals (Pb, Cr, Cu, -88
by BOD) Zn)
Pollution Source _ .
Organic Pollution _ Toxicant Turbidity

Factory:” Alcohol, Food, Factory: Metal plating, Factory: Sand quary, organic

Textile, Others Tannery, Others pollution

Piggery Basin: Basin erosion

Residence

Ongoing Pollution Conirol Efforis (Tecknical Measure)
Crganic Pollution Toxicant Turbidity

Factories and Piggeries Factories Factory (Sand Quarry)

- Most of the factories have - Treatment is basically - Some are installed with sand
plans to install treatment conducted settling ponds, and in these
plants prepared with the : factories, turbidity of effluent
assistance of a consultant is less

- There are also studies by GTZ Other Faclories _
for the installation of - Same with the items in the
treatment plants of several ¢elumn of factories for
representative factories and organi¢ pollution
for improvement in Countermeasure for use
production process - ‘Hidrocapital uses pre-

Domestic Wastewater treatment for removal of

- Sewerage networks (could be turbidity
used in the future) have been Basins erosion
established in major urban - No countenneasures are
centers L conducted

Present Problems (Yechnicel Aspect)
__Organic Pollution Toxicant Turbidity

Factones and Piggeries Factory Factory (Sand Quary)

- Only 50% of the factories
have treatment plant and
-~ actual installation of
treatment plants is rot
progressing weil due to lack
of funds

- In addition, he’cessity of

- Due to bad maintenance,
toxicant flows from somie
fationes.

~ Factories lack in technical

staff for maintaining
treaiment plants and O&M is
not properly conducted

- Necessily of treatment to

- Actual installation of the
plants is not in good progress
due to lack of funds

- Necessity of treatment to

- meet the water quality
standard is not well
recognized by owners, thus
education is necessary

Other Factories

(to be continued)

. T—1




#S-1(22)  EEREAORE

(continued from the previous page)

treatment to meet the water meet the water quality - The same with the items in
quality standards isnot well * | standard isnot well the column of factories and
_tecognized by owners, thus | recognized by owners, thus ‘piggeries for organic
education is necessary education is necessary “pollution
< Factories Jack technical staft Countentieasure for use
for maintaining treatment - Cost for pre-treatment is high
- plants and O&M is not for the removal of sediment
properly conducted Basins erosion
Domestic Wastewater - No countermeasures are

- Treatment plants are either
not installed or inoperable
except in some residential
complexes and the overatl
treatment rate is very low

being conducted

Institutional Measures already Undertaken and Present Problems
Organic Pollution Toxicant

Turbidity

Laws and Regulations
Laws and regulations are sufficient to a farge extent.

Current water quality
standards Decree No.883 do
not include a limit for BOD;
it should be included -

- “Tnstalfation of treatment plants by factories is bot progressing well; provision of necessary laws
and regulations to enhance the installation is needed '

i

_ Enforcement of Laws
- Enforcement of these laws and regulations are not adequately conducted. _
- Application of punitive action is necessary in combination with a'strong support system.
- Monitoring is conducted with the assistance of GTZ; sengthening of the monitoring system is
necessary for the enforcement of the laws.
I )
_ Organization and Operational Management .
- Training in environmental aspect is needed for the technical personnel of ACRT
- Strengthening of function of ACRT is needed _
- Budget of ACRT is not sufficient

I I-
. Public Awareness of the Environment
- Environmental education is performed by ACRT; it should be strengthened L
- Seminars focusing on manufacturers have been conducted by the program of GTZ; it should be
strengthened . _— :
- Appropriate countermeasures should be taken for forest fires that cause devastation of the basin
and resultant erosion and sediment discharge
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Layout Plan of Las Telerias Sewage Treatment Plant
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