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“agIE@I° (D~ (17971 (1P15°D9I° N5 (1A2L9° ) (104 TPAh @5 PI5A”

2V PA®- AP PU1eTT@- @3 htNhA POTH @RY° hhet P1e&AL @ A0k Adh POt AN £3hee @
acst AT eTAA:: Ptoar @5 APCORT 0ATSTE heh (O @¢n, Ot aPTF +Paetrt
NLFLFDI RN 17 OLDTG LPLD- mPTIr:: APT AT FAT° ITHNG AANNT U2 PTAL
haopt 0AAd-t Féh AL PHavlt GIPGA:: Phh@@F HavGF®m<Y (lav< (DA AN £AAd ALTF
nANALETFD- OC NA&LD- AATLAPS. AhAt PULFADT PG 7P T (LT1CFD9° hIPOHI® ALPNNIP::
AGPT PhIGT AZFFDY ALILC PATTIPE (LLOS hPR PLT ABT PhITT ALIICLC IP79° ALY MG
ToC APONTAT® LTLA 19t LT CFPA::

g9 W77 OFAAAG HoPGR R +E9° (ANALTO (LTINATO (AOHT D APT WAL o+ Po-p
APCOT aomPg®r avApP hLLATI®:: hT1ePCAFD Pt PRSP OAT AdPPPA SUA PTI°T @3
MOF° P4 AAGPP7E NAPTSL LIFD- PAD- CP 1T @-PO7 AaPP&F PTLANGT LI LEI° aPPTE AD-D F8é,
PN TIHAOG AU A Ahkse NhAt THLETFD: AGA oy PEPE GFd-::

T AT mIBF WA /MAPE IC 1omade 720, A250@- 9011 (156-9° A6 719°”

Abh (12010 %/9° 660 “LAL7T APT N9AP® AL +AAA PO APCOT AI8ATE TORF ALK
(UNICEF/WHO, 2010):: 00K 2@<5 APCOT +ETF 003 Pét Ao PAANTFD- havPsFa- o414 e1et
LLEF® KBFT NeHE 10« (Wl 11 avhnk):: (19A° LLE AACKP ¢FATGA Paemt @D 1477
NAFO- AT DAINTET ACF 090 tav2N A1C OFPT OFFAL M4 76V PaomT @< +L4-0rF 12004
G/9° 34% 7 10C::
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Wil 1.1 ea-p APCOt hSaes, (WHO/UNICEF JMP 2000)

A EhAEPT hGh po1.00L( ANFAAN BT AEPT hGd PoL0oL(
PO AT 90,70, @< avpavC 70UGD PATMOP PTEAL D
P00 20T AN 70U5 0+ StmOP IR O
09707 TPl PTLAL DD N10&P+ +ATH PTLPCA @
VGO 0P (AL PHPLL T&AL @D 207 UPCN o
70V5 @ (P PITR D 270C QNF@- aon §PF +2HH PTLPCA O
PHG0 @3 790000

NATFCEL PIMC PO APCOT Ti47 TNt Schlltal: OHF haot 2B 15 AFC NP7 N1e0 OnG +4-10
AP?S 015 ie “FC hdd 0T PHAAA PO APCOT PTLLTT@: vt T TIat 10+ (U-ATHGP
+RLATE avCY INC 2005):: APAA, 5,000 AHA A“LTI0F Ahan, 3,000 AT 011.5 i 9%HC hdd
@O SHAAN P APCOT LULLeTT Pt Tid+ 100*3,000/5,000=60% (LUP? £76-V LaomT @5 APCOT
a7 3,000%15=45,000 AFC 07 (45 HHC el @3) 1@< 1IC 17 @< APCOE 30 2. b0l hv'y
Ptm oo ¢7C 3,000/15=2,000 AP F (1.5 h. “LHC O-0T OLI° nH.LT NFF (P hAA O-AT 2T

TN 1021 HY aowlt @< LA 100*2,000/5,000=40% 1F &UPGA:: £V O (- HhANTE APIP
A7E OPT hetamdor OnF AL PHavAlt ARLAT::

-

P
N —
¥ = T

- e -

PAAL 1 QAR @D NHLAL APA

Altat ATIHN 29100 eHATA P05 AR (LS4 AT AP 16U TIRPROE PRSP
LFeHA: PR@I PO +RI° hCO °LC ORII° MR °&C havAnG °L4 hAdTlavy +1a ANhat
AIAT AATLTA @P@7 ARG ANCH aomPP® AQGATL 10+ LU~ LAAMYT PAD- SRASG Pholhd ATt
@57 AR9PG ANCH AemPd® 2914107 Tt NAET @-ANAN LRACTTA:: I°19° A7 O-P@- e-NhAt

2 AAFAAA EhPAEPT 09,0080 h@-5 ALt KHIC AAD- O-NTHF KT8, NTEA AP heLATP::
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FaC eAANT 76V (LP9° @< av15 Kiivk Adh (LF O-QTF “Ime+9°s aomebd® &40 1AD- 09933H 1L+
AL @< Par(lnd AL NG aPPr? ATGHF ¢H421m Neor s SNhATF T9C ALTLTC aPHIT PANTI::

A 1.2 @5 0-&T

AN D5 APCOVE OHAPR 18P T

PUNLHAN: PO APCOT PHITACE, 14L F ALLAI:: MU PAAM (4 102 Ntk PHALR 129
WTIIC 00T RFAA (P04 3 LavaliE)::

* @307 P mPav h4 AN
% At PTLECOE Ahal
< @57 AT PTLnPor(VF FhTAE, AT APmPI PO YT ATE.TLD TIRL::

etmeat Povk 12FPF (AICE Z0ENOF hIRS HRTIR T9dbe @OT ANLTAN 0L Aha(
ACOD- 150 AIHY OTALe 1XFPT A4 HY 0T P9L1068 AT ATAP T7H(, Visscher (2006)
avgyq. Lav\n-k::

PUNEPR ADTTL 163

AN 1.3 ech I P@-3 APCOTE 810 VAN TT0PG:
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AN TINTE PFALE (FETT ¢ AATS P90 €AYF PAF@- P1a+% NhALR PUIUNLAN ADSI1S
POVA @Mt OFTE APTY PutdAc: Ph0LTA 0@ APCOTI® ATSG PIT P D¢ €ATT ATS
(LIPI° 205 APCOT APL-2PTI° avfd AP STAA::

@ APPST ANTPT ANAL P9L4M4 LB AAET AT ape.mC PN AP STAM:: N1AA dPAn:
PALT @ Peh LN NFA @37 A%IM@* 1oPmP® OLI® (laP(nd 3 TF5D7 PHéah AhAN. +mdal.
AN AP STFAN:: PO 108, P NN NFA ASO L5 +29° k110 1LEOFD AP0 AATLTFA
A8V 901t AT W8N ELG ATELANT 10T AL Té STAN::

OANZTAN OAT T 00D APCOT AL NOTETF PHAL GAPE AAVTFD-:: AT @ AaPP8T L89° Cbi
LaHA OLI° LN NACIT T NANANLLTFD ¢HFAAA PO +R9° 4710 avlBd- 0.5 LFPA

PPN 1.4 LB9° 00D AASE NATELSP

AN, @57 AhNLTHO0 N9t £10°1AA:: PHY CAhA. 767 QAhA(L LA®- R@-D U (1900t @O\
PAD-T ACSET WG PNhAT aoM77 M PAAA::

PANANLG AG ChNltAN T4 @3 APCOT OC +EEHTE PAFO- hNLAON: PTLILNTFDT AIPTT
emeTih:: 26U AT OHLTC PULTT N s PN&TE PeAce-2.2 avmT WG PAPC T4t 008 AD-MFY
AT80-9° P MA@+ AP Ph0T eoLhak Cht P A PFT Pkdd:: AT @5 (7Lavsp(t Ahal.
PACA O @RI NPT LALLM P@-37 AhAt ANhA SFAN:: (FenT1469° 8% (- NAhaNo-
N0 WS FO<7 NA7E (LT aPAO 142G ORI° AarL: AL m+ @7 (levtat ANhat ASCTH
S AN
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ad 1.5 APTG nOPF eod o7 eNhAk

FRCAE, 20> APCOT HLTS P9I0YtT APt HARTT T1L2°1T7 AMI°C PPH 10-:: €AP hhd/av(l+
A9PF AOFBLCS PHALE PDwh. AhAT 9§ ATSUI® PFMPTLPT HATE 99Ames QAL
ATINHRLC PAD-T Aavannt At e FAA::

PANALG PENTAE. RCTHF PADT AP TS hudet A0 NTLTFA A9166>T (aomPbI® 976~V PaPmT @5
APCOT AL PHI4me P@<5 Nt AT AP 244 POhAT O2T7 Aevdin hbhzhd A%le-cT
O ten996 Peh AT PAlEELO AL avbPCS PAULL AD-T ALmC S10A::

MENSAES Oh0LHAN aPhhd PAD: TIPLF (LA PTLENIDT RaGTYE AbMeB: NFILD: 4.FPLT
PUPIOYS HARTE? 09182097 vl ALATRLC PLTFA@T FONC LALA:: &V FAAC L9 bhihe:
TUNLANE ANTULTT AN APTPT LETEA::

PPAA 1.6 AhN4HAN Ted 19 2L TINNALE LLAT
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@5 APCOVT C%T TAPPRIT
P APCOT 2CET HOTC Taraae ALLATP:: NPLHO- PTLAPDT hiviT 1@+ FoNTP+IP:

R/
0’0

Pch NN 2PC NLH @L LH APl AATLEE PHAAA PP APCOT +E2IPP ANC aPN4-4-1
LECNFA: N PLLD PHMP LD RPC PPN Oeh7 PO AG ANT P87 HPHE
ALLCIM~ OFAA::

theees, VL LT o mFo7rE? SP7A:: 2V L9 L@ 7157 h AT *TTC 9710 14
+L229, NAGPTFT APehat PLCIA:: NPPRI® PHLMLD-T T9C NMLHROG NOPF OAdelST
TMPTLPE OF +ALR PO ATI6PT APALHINA PRI SIPSA:: AWAD: ATL TOIC P73 Pm-
A A%0 PO +RI° ATINNT PRI LA Lm0t LINLD-T QAR +ERI° AATILMTIDG
AN AATIPLCANT ALt TRI° ALNAT N&HT T9IC AL LOL P /8 ITIFFPA::

AT 094Me A8%N PASSC HBN 0D AMPPITFD: 3t LADMA:: A8LN P03
AMFPPP® (MO-5 7104 aP08E (LFE 914 aoFm(Le HE&PT) P00 &8 (LenIO4I° @< $M(,
FhFAEPT (aomPpP° PO §LF7 avdm-l FAAN:: NePPRI° LA PPMND-T7 PO 6285
AFPCT AT (A2C AFRATE AWTAATS ATen1é 0L TINTT) APT ATATANT &TAN::

PANAN, APC ADT PO U aPTTHG Tiet AL 00T AALC &TFAA:: U Phia °&C P
OAN NP TNt AL PPNIOT AP PULFAD: 2@ UET heen? NAL aomPg® AALI® LANA(N.
APC AD-P (LAMC 10+ Alhe aP@AL BFAA:: TenT14 DD VAT Tét avdin NALC aPCACS
NCS 0g- 2C OFFPPH TP AL APPA PADT PALC “1904F° NoLhAS P8l +08 ao&ULtT
PhCa 9°8:C P05 QHFT hOPPT L5 (it

Py APCOE TAPPERTE NAO(: aPT7HA P+Rav<7 $£9%G AT HARTE P20°1MA:: P> A FPI°
AT N“LATFOT LH OO0 (1 aPPYG AdeT AT16652T7 avéot hS (et avdtd 10, 10-::

HA¢ @5 APCOt

DD APCOT PT HARET FRavy a0 OLIC TINGG NF ALPT AL LH ANNINT ATLAT
HARTET 994017 102 AM9° Al 0D hPCOE RV T +@ PAIANT HaPGF®« 42LCNH 100t
a(\mt FOAGTFO 300 :: NA1SE 1meTT AL ONATT P70 AT 27I0m- Lo APCOT +%o9t
35% PV L5 LUTY NetS PP RTC Aevdin (oo 7Pnvt: avpn 3R QAP SCE-PF AS NUNZ+Olr
NEHE CNCAN (LLLAP® ST4N1D+ AdPCE @Myt TaPHANA TINT APOLECI::

NAFELEL P1MC O APCOT HARTEY A“U1T A.OAS 299,10 RAS +10(E

7
A X4

OANLFA0 QT PTLTF P APCOT T2t Qove AOEAL TS TLCINVFD AtmPTLPT
FULD7 A1Vt ATLOAM 9984

AMHG®- Pt P35 APCOT +2T 0Pt T9C PAQTFD- NaoPr v-79° P@-3 APCOt +Bo
Fhihd NP Fo- 99017%

AN o APCOT A+Ravy HADYE AT101T L RFAS P1THA L6 A78.0LC°0
PN Pt (&-PTF7 avtelNCt

PhuetS APt heett (TL3e0FO- OL8PT AL (& 1 PEhLhSG ANT8LLP Pav-f &oq
a2 U &6 PAPI® AT0F AAMSPT? P91.LMPAN (LP? PO-3 APCOT: PAMAN &8TG
PN IXVUS NILEPTIS ATSHCT? API° 9PN +P8TY, OH0dt AP, Tl OATYE
AlD-::
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1.2 (AACEP PAD- P03 AZPCOT NCGT

APTF PO GAIFFDT NHALR @5 APCOT IO%E> ) AnAT £150:: P@<5  APCOE 0LSC APt P5F
N @  aoBPt+ heFAIC:: @D a5 KAt A79C NThéGATF D3

< fhca °eC o
< 010 PPLC @D WG
& PHG @D GCF -

ONCA °2:CE 70 9°2CS HGN @< avhhd “1\G PPT PPt ARTPT Adv:: PHG @< NANHT D 76~V (LPY
7C 7 NTLANANOTF 8.9 AL $Ad ADAL STAA:: PhCA °LC @ N@OMm- NLLA1D AL PholhA
eHF AFLD- AN PhCA P&C @5 NAPLNLL (917 ava8E (L @RI° @3 NSNS NTIAAHNT
1H AAtNA QAtPC  NAMHTO- 8T NTLPeCh AvESPPTE QRN 19 10-:: £10 9°&C @5 5T
NTL.0LCHA ANBESLPTE QRLOT PHINA ALP? N Hen189 AACH ANNIAT TPI® AL NTLOA PALC
T80SLT 04 T0LG PALI® &Y AT &G et et FC LIOTaPPA:: A4 AN “I7H(L (Smet and van

Wijk, 2002) &apAhk::

APT eHALR DD APCOPTT LMPTIns

PHALE APT OTALE PO APCOPTT 17 A7 AFALE %A1 Emdife:: AAHY hAhAL@« 10&P v
N1 PADT PO<5 hPCOF CAMPPI® QUAG PO-57 0015 FO3 7 (PAPT aPTIHA CAPCOET PI7AGL

0 ATPHINC ANGATL 1@+ PPAOA 1.7 N4 ch(1LHA-0 ANAL PAD<T 0@ APCOTF TPAN, PALA::

PO<5 TP FNC 05 LAD-

:E:(\‘ (7-\
b, || = S
h).." . [?"-\‘,'-'-?"‘-“L“ )

POt AAPLPT ermbar-(t P
TN A3 D&t AIAAINT P70

4‘7,. .- ! { l‘m‘\ = - -_--;\\
Ll €/ ) LS A
e B U2 |J| U 7 "{"_‘J"
“_— -
N\ -
$ / \) o) /l‘. ™
¢ V o \ N
SV N ANy
("n { f‘l Srmd [0\ U
I 4 '-.\ e . l"' "‘1‘ l !‘[} 4' >
(P B LS s

22¢- NPT oo @+

o 7\\ /.‘.“ \
4 / N 7\ ™,
o, o
”L.l . L“kl o
Lo g\
: )

P P10 7T AP Ts AP

22¢- PP e AP TS AT
A4 OC 27.8CP

AN 1.7 01MG LADT LhleHO 0@<5 APCOT ACoOT P00
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WM 20 eh AN PO-5 APCOT 22Co%T aPINeB

@30 RhAT o~
a0 Greanases | 000F | ewaant ey KOHPOT
OO LI OO QG 07
@~
; A ai M, 0F 60%, 40% PN | APmPS AATOT ANt PTLATE PTLhLANT @-5F
a0 At FnPTLPE PO
AT AT | 2 L, T%F 999,07 Gavdsy avp
0, 0,
Phre @ 30%, 5% POTO | o ORE RS A1 | Aaaetaer pnam
APNTE AATOT AG | 1 1. 9F 299.CP: 8 OC A1t
0, 0,
heé D5 2 0%, 25% e | oo
APMT: AATOT:
RICED- 79T (00 Dok A3 DL
0, 0,
b1t TPT 10%, 15% PO | A3C APRAT A ONATF ATATAT AAAMIP
ah-F
¢TGN 05 G | 0%, 16% eI AT A4 Do RIAINT 2T

1.2.1 ¢hch °eC o3 APCt

(1Y 2N PhCa °LC @27 N TALR 16 AThFEATFPATE
o PR @D

X/
X4

X/
X R)

>

7
*

D)

X/
°

1.2.1.1 e @

aANFT PAP P1LAL O (T°T e 1maeAH Lot ImaPAT AS S0P/ CATMOP)
TAP OHLAL @ PAE TI°T QI L1908 TI°T e+1mavht

TPAP P1LAL @D NHC P7L0L TI°T SHImaPAt TImé-+TLe LAD-

TAP CHLAL @ (9°HC 27U TI°T CHIMaPAT 2o104-B apavC PAD- (TINEEL LAD- [RAAD-)

PO @ PITTD (MFALE (FPT (ALPY AAE AAE 184791 (FPT Nt 9t havet o-ar
LLAPA:: NIOTR PTTD- PhCa 9°&C @3 hhL1S 18 QhvbsP AG haeda 19 1m-:: P9 @<
THANT (9204 1.8) PNAM MPTLF7T PATIAA:: PTI° (1170 F O+ (17LLMC OWT TT6bs APMTY K18 LPLC

DRI° LT+ W 19LME M 1PP LOLAIA::

a0 1.8 7 a0t (WHO & IRC, 2003)

 TCOTE P91.0a0ANT @ APPFR AN AAN BTC PODOT APCOT NPSTF 1095 NNEIPT Pl mepav-::
4 ROHF O« 005 hPCOT ANAT NG00k 00T 100 OPF NATLLCE NATMEE OOT PAD- 028 ANDS ANLIPT 1@+
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1.2.1.2 PAPT (AD- PTHLAL @D

aAVFE TAP PRLAL @D Mmét PA1CTT NEA NetE Aldnet Necmt AL hLTH A% L7
OF9° Naom PPI° AL APPA L15A0:: LU 2@ APCMTF PAP hAVPT hCa °LC ANTLavP OPFP
Pm-3 av PP NNAT A £FL0FA: ATPAA PaA8E (L NAPLLL P9.TY NPT:: PAP LA PHEAL
@3 (AS Ntdds het 128 Aah N9707 OF84.4 aANTS PHERe @57 PakdA::

0710 LLED7 mAN$ 1710 AT (IO~ U373 €307 LoPANTE PAP 0D 12L& NAPLNLD- 191.4.MC
S0 @ +IABIE RIS 10 (PaA 1.9):: 19110 (119026 (ne- (pully) ¢1L4-E 3017 01&AL @
+&9° nNhAt ParoAm: ALA TMPULPT LT D7 AAG NTLnPar-t PHAA 10+:: (gPPrI° LY (@D-PD-G
N9°%ms avnhd PAO-7 Tl AATLP 70 OHAN ANBE 102 11C 7 TIT eHHFNANTFO- 2991 7701 T4
TT AR+ PTLPTF @3 90T H AT (AP PHBds T&A&T NMNATT O PADT aoOATA
AP TIF ALNAT ATID-T)F PaLLATA P18 P44 NTIHIP T L TIA::

- -I — Bck layers
l !

|
[
|
|
)
|

.....

Steel ring shoe ..,....,......u ) u

9°aA 1.9 0~7CE NAhA meNl OH710 AL P+l 1828 7°04 1.10 8@« 09910 ¢+110 PAE: T°T eHImovht T+l
(977p:IRC Small Community Water Supplies, 2002) (#°7: IRC Small Community Water Supplies, 2002)

NAS PHPds &ALt eHALe 4Lt TI°T TINFI® N%4-0F N0UVe NCYIS 0188 DL (hAhtéh PeA
P04 AL IMIPATFD- SFAA:: NANHT D P97.Lav s t9° PD-5 apmy9° RS jm-::

1.2.1.3 ePAP 1AL

NATEEL NAUC-T OPT PTAP 2L @5 PC NAET NaPen,avC AL L2150 LY <D NANHT @ hFavpd-
Phch °LC heA 9177 NavtPr AQvESL AT P9LIAT ALLAIP:: TIC 7 e G o1 Pholhd et
aMm7 APAN, A7L GNe-L.L ParA(T ATLD- TAA ::

NA@* AT 299,04~ TI°T PHIMIPATFD- 0D 1238 NANHG @ P+ALR PA16+E NFPT P99TT AP 19110
N172de 1nee- nFar eahbse eOhAT A2 F A8 A0S 1@0+:: DHY 03T SFHEHS T 0T 90T L1 fT
ADD APCOT ONHT (6 AL PPA GFD-::

7

& P100L TIOT:- PILALD- (190G (AR U5 NFPAmA OACT A7 Ghchéd (wheel) Adinng

1008, OACET N1LAL OO NTLTTO EQ OO APAN 03O OFL +4.01 0F LLCAN (9°0d 1.13
gavpk):: 1904.5 Ghchek ARS Thu ¢Foam NP Fa- A-hAT DA rE MGG -
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% ARA? TT:- eTPPF AAZLC NFEAL O«h, NaPTTk AT TI°F @5 APl A18.L0TFAD @)
AATLen.aPCAT ANhAT PHDAM 10

< 8eshi hh? T79°T:- LA 284 N1FLae @AT P97 LT O-5@7 29914 TATIC DR, NAD-

AEJ oC NPTF e+LLH AAUT (FFhhA AT 719 Drhf210T A-OhAT F2AB R A1t jm-::

< PPAP 1AL TOFT TIPT:- hEF® (AT ORI N740 PLA W14 HHIE 10+ (P04
1.15):: LA284 OF&AL OAT AALTY (FFhhd DThAS 719 LA Ahat oAk

AIOTG -

OA16E OTALe 7L PPANT ehmeba-t eTT 4L TINF A14.L TICh 11T AGLA0T P10 TI°T
N7.0A O9° &FOPh:: (ANA 91000+  TEME CTT G@AT NPeT TEAT 114 (12009 ParATTT

U3t 3ROFPA::

Wk cauryg

L )

o 1.12 erAP 128 TT (9°FP: IRC)

A 1.13 4@&ht Ahlt? 79T

o0 1.14 e TIT

04 1.15 A7ha? T79°T
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PO 1.16 PFALE P1002G 20NC (pully) AnPbe

PTAP TL2L TG A787 ORI NhhhFéh P7L0E TI°TS PP TIme-PoLe PATFD- AAL%Ee O-(OHTF
L150:: APT @37 NG @ L+ AN NFHLOATF®: aopae 2o P8t (h&f APT A8 TF Po-d
+2aYt P TIMePULLDT (NFDG ANCTHTT ANNINT SmPTI:: (AT O LRIt @57
PIYINLAG 0IING® (16 N AL PFEACCLLT RARLTS L9120 LH. TTE TICTT ATIND1L: TPI° AL LO-AA:: LU
L (A7 (d PO3 APCOTF 0677 20T AT HCOFST 07IMeT AT T P0AM O-O-NAN LLCTPA::

OP+C 29104 7T (P0h 1.17) hathtéh @9 hEietC 220 2C 071981 hrdd &AL P@-p
APCOFT ATIAAT P IPIP0T PG HE, 1@< (9204 1.18):: TI°F @57 h AP 13L& (9va he @ (A0
0 AL PTLTTO7 I LE D-OT TP OL TALR L3 (TPT W18.0LF L2440 (Pad 1.19)
eavp\rk:: eHALE TTRPAT PTULTE AAPT NTIPF AMPAL PAALCS PHALE hedT AL PNAM avls
NOLSCI° AL TITT T ANTLFA 0 T7PE AT a°l8+E I, 10+

Switchboard {

I
&
i

3§

-

Juncticn l %

Walihaad Box

o

Pump
Intake or

Gas Separator

Protector

Motor

P04 117 alerCaNh 79T (9°7: Abate & Assefa, 2012) P04 1.18 2963 LiétC
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oA 1.19 h AP 21838 @5 2C ¢HI1ST 0

1.2.2 £109°L:C @3 hPCvt

NAFEKE OHALR 010 P°LC P@<5 APCOT H&PT PTUTF ALPT NAILYI® O-\TE
% gt 010 PPLC PO hPCOT (0L @57 Ted? h@PTT OTH)
% nacact (fevet a0t) PTG 05 APCOT (TINEL LAD/R0AD-)
% 0TI°T P9L0E LD APCOE (TINEL LAD/RAND-)

1.2.2.1 h&t 210 P°LC @3

LU @y APCOF (R0 1.20) AANHT®: P00 hEA NN mPT AT Nevamt AL 0797
10:: 910 JPLC P APCOT AP T @-3F AN 1OUGE AL E ACOF AS AgPAT NALT+ ATAAINT AL
NavPA AL 215A:: (IFALR PN20PT Parlnd AL NMI° NG+ 10-::

1.2.2.2 Nevgt a0t (gravity) eo.0¢- @3 hecot

(¢ WAOLPT Novst A0t (e00k) 270 P05 hPCOT NA16E QAL (1L.097 hG @RS £ hha(l,
NGE AT Naeamt AL L5 NANHT® 110 P°LC AT9.U-9° NP7 09UTT @39 F (HY 9PAh
A0t APAMTE GF@<:: N1 PLC PULTE OBPTF APmTrE AGPmPI® oMLt (- aPht P
SUPSA:: (HY P91MeT AT e AL 1014 +%91t Tet+ (eereTFo- HY AAMS @O
Adtartrge::

22



A 1.20 hhgt o o7 @ avpSit

1.2.2.3 A T9T 29004 2@ APCOT

e °LC Ly AnAt TI°T 0918210+ (ANHT® htOhA @5 av1g AhAT 1@<:: 2y P99.PA1THNY
AomT AMNATCT NaPPh (4t TINGTT TTN° ANGAL THRL aPUT 1@ (19PPRI° &Y (¢~ R916-MHS

@307 (704 (hde?) “Thg®T PR KT8 981E 85 APCOT ACHT 014 (-1 hATILTT (Y
AAMS PEA OAT AdThtfoo::

123 PHGN @5 APCOT

PHG @5 AAANAN PG PG HE&PT
% 0PI PHGN O 09I AS NTANER 0.2PTF 710000
< A Mg 000
< HsN o< ¢ (hed)

a/EPTF WILTLLART ANHT O+ PAACXE hEA N%9o0F h3-4 OC PANAM PHGN OFF dANTF@- A0L+A-N°

1 OREAAN £EF W8 AT1d %91, 003 APCOT AL10IA ALTA (904 1.21):: (e PHGN @5
TOAN V7 OFAL A1 TLCT AOAL STAA:: PPNT7OEI® (LI Ahd-T Ot A1dINCT AOT AATLTA
10 QUGN @D (P1F 076~V 0.8 DHANAN AP T A1AINT AD-A STAA:: 1°9C 17 P71t 0.9
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700 NAPY 0 O-H@ N FMPTLPT NAE olhh Pt Porhd ALt W& 1@< Ot Me AL
PILANGND- PHGN @2 (OETF ORI NAA AZ0AT A8 ANNA STAA::

1.3 P74 7°HT

£V PIA PHS AMATTF OPPEA @t eHhtErT 0TrPe ATN0G hAd ALCT henda OAA AGOTFa-7
PILAPH N F @RIC 099,790av-(1h NG 1@+ ATLEPE aoAG 9°C® HAm U7 NP8 eHhikt
U790 TPE NIPCARPE (9Pl (9PnlA AT NhGh 1.7 AL avavdnt FAA:: (1°HT@- -H-
AUPT DA 272815 OL A4 Favpd PEAT 019710 977005 avhAd LH8AA::

1. ¢HAAA P05 APCO BhGARE, PT10AT PHFE CF@-?

V. TAP 01LAL @57 (P CAS: 12287 AMCar( 23011 @7 19P.S PO “Ine-$o1. 0P
LrLPCA

A. P0F ANE @PAaRCE 004 (FF eAMOP PAR: 1AL PHGN @3 T9a0A
ch. 20 AQF aPAaPCE 994 097 10&P T P AMmt @<
T2. ¢FAAA 25 APCOT FhTNE, PATFD- +mPTLPT 16V @5 SmAh
U. h?®
A. ARLAT°
ch. AP AR @ FAN
T3. K78 P05 APCOT +E9° 0110 0L HANT FAYT 71994 E OLI° AP AE A LR 7T A2 109°

U. thha: P05 APCOVE ALFPL ALEIP Gavt lavPr: 10 Gavt @e,9° nH.L9° 1AL 120-30 Gavt
AAPT 0h N7 POLLT AP SFPIPC PTTAN
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A. thhd: (L0 AgPEarg ePE 5 KG AL0 %ovt ALOGR TP AL109° T°N7LEI° LAH(: RTC IO79°
LU NAT126nI°C

. Thhd ALLA: hNZHANS ch1L AN POD AMPPI® QVA AADT (ATLTA PO GAYFa-
APPC & TAA

av_Fhhd ALLAI: APTG AhOLD- AADT S TFAA
T4, LehNlA0AN 005 APCOT TN

V. W& TPT

A. 2070, @ hPCOF

ch. PHGAN @3 TI00ANG heet P13 -

@, AT O PTLMPTIFO AMPAL PO<D ANATS FhTACEPT 10¢-
5. holhvtaet aPAOTF @A PhCAPRC @3 OF 1o« P50 10<?

V. TOAP PAVT P1LAL @57 PhE: TI°TT v

A. PAP LAV P1LAL M-3F OV D57 PAB: TRAL 37 (9107 T4l PT2AL DD

. TAP CAVT P1LAL @3F oot ANVE (1e-0.t) PTLALT 00700+
T6. PHT@ %LG 1IC 1@< ThhAT evrio-?

U. PHGN @5 APMT U-09° ALD PAD-GP

A. £0Ca °C @5 110 9°£C @< At A79C A0 1o+

ch. PNCA PPLC @<P ALTT U AvESEPT LTTNFA

1.4 P71 A%< (assignment)

OHY heA W8 OC FeO Tt PAF®D 001 NPT PCOPA:: NPL9LP (91N aPc-T NaPPmA
NAANTTF (&7 2C Nae@Pet U-ed® 2-L'r AOAT PHATI9I0FT 094~ aPAN TIHIE T hANT::
1. OO0 OL8 DOT Lo D5 APCOF 2CoOPTT @D PI9P8NTFD- T L. PTT NHCHC “106~::
PFALR P APCOT HNTNEPT CATINHG QT 2798 PANT/AL L AG PAMAN avmig
ALTLOF D7 K Fu- 94+

2 OPFE0T AN 0NN DD APCOTF NCHG avanes, TIHEET (WInd’H 2 LovanE):: 18aa-
et L9 mPPOT AnPAL D> ANATT aPaP (1S AT A1t A2TLmbar (1500 DO
Ty

3 htrecHnit @< APCOT @OT AT%T N9PIPLT AN @5 Tt 7 WL PFO avolAeE, TIHDE G
ALLATUF £9°89% 9PNT0ET (PHCHC “108~::

Pac-Fu-tt 1l-3 POt TERPT ¢ aPAN OTIHIET ARANNTFTu- W HAITTFU-0 aP195 HE avAh
PRLAIA:: NATTA PIFAD: NPT PPN P wIMETET 1F avah @FAA::
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1.6 Further reading

If you want to explore these issues in more detail you may wish to access a number of
additional titles in the internet (or on your CDrom) including:

Van Wijk-Sijbesma, Christine. (1995). Gender in Community Water Supply,
Sanitation and Water Resource Protection, a guide to methods and techniques. Delft,
the Netherlands. IRC International Water and Sanitation Centre. (Occasional paper
series 23). (http://www.irc.nl/content/download/2562/26426/file/op23e.pdf)

Visscher, Jan Teun. (2006). Facilitating Community Water Supply Treatment: From
technology transfer to multi stakeholder learning. Thesis Wageningen Universiteit.n
(http://www.irc.nl/page/29361)

Bolt, Eveline; Fonseca, Catarina. (2001). Keep It Working: a field manual to support
community management of rural water supply. Delft, the Netherlands. IRC
International Water and Sanitation Centre. (Technical paper Series P36).
(http://www.irc.nl/content/download/2602/27266/file/TP36_KeepItWorking.pdf)

Lockwood, Herald. (2004). Scaling up Community Management of Rural Water
Supply. Delft, the Netherlands. IRC International Water and Sanitation Centre.
(Thematic overview paper).
(http://www.irc.nl/content/download/9525/141513/file/ScalingUp_CM.pdf)

Cardone, Rachel; Fonseca, Catarina. (2003). Financing and Cost Recovery. Delft, the
Netherlands. IRC International Water and Sanitation Centre. (Thematic overview
paper Series 7).
(http://www.irc.nl/content/download/8160/126955/file/TOP7_CostRec_03.pdf)

Smet, Jo; van Wijk, Christine (eds.) (2002). Small Community Water Supplies:
Technology, People and Partnership. Delft, the Netherlands. IRC International Water
and Sanitation Centre. (Technical paper Series 40). (http://www.irc.nl/page/1917)
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1.7 P20 IPHS PPEPT AN

i/

T3

#5.

+6.

A0 A 12 AT U0ETP ANT (FAAN BRTAE, D07 PUIRNE GFD- (P27 @57 ovh.§
FINC PTLECA AG 108 PTLPCA O5)::

. PNk h J0i: RTAAN POD APCOT PTLAD+ RS TIC AP T ATNANT AdPmdd® LOTAN TINT

ABLAIC:: PAL: TI°T OLI° (Lt AT PFHZD 00,70, avhavC @5 & U1 Tt PAD- @3 1@< ATINT
APNLGCIP:: JONTLEI° AIHY P@<p av1§ AhAT (hothd @e9° (ahESS SHINAT “IMEE PANTD-
AU & FAN:: (FenT189° APTF O30T (P84T ALATH ANhAT TAf::

DALk h AS 7P 1022 0n(\4HOAS PANAN, U5 HOTC PTLPLRC 10+:: 2ok AT (@< v
AL TO0T PALCN:: 0P a0l PO-PM- &hF A PTN AALT® it Amd STAA:: et
RTC RaC PO APCOT FATFT ARI°C OLI° @7 LUID7 Ut AG aPd9Yt7 PahFAA::
PR RAE aPAONE HOTC @5 APCOETS OhNltal O PADT AD-P (79T avhdtd
LOdnI::

. @A 70 jwi: WO ALY L PHALE O3 APCOTT ATALE AANTNT 77 A7 W2LTLmPI°

a A PAA:: LhNEFAN PO-D APCOT ACEHT 2TLEeMPAND- U-XT79° POLTT RD-D ANATYS PAT7Y
FATEPT CFO:: AN OQT P9LTT LYPT QA P05 APCOT A2Cot 18 ALUP'r hLDY
ALANFA PTLTF A TeoET PAMNES AsP PP PO APCOPT +nPT, GFD-::

A0 A AT ARG +spB v47 APIC ch AUP? LTAA:: RV aPAQ 218 POLC @D QU107 ed?
RIPC 1M-:: Pch aPAN PaPLt OO (AAC0E) 00700+ 108 PPLC 2ULTE @5 (LT DA (A L19°
(9o ANT (Ae-0T) PTLACRO: NIPTRr O-D9° A7 &TAN::

AN h Mo CA PPLC @D PPGANT ALTS (P 78, TPALT ANhA 2FAA:: APAN NAPLN.P
N7 O avg8E (1 QapBans P« 9OCem, Fhhd ALLAI® 9°NT0E PHGN @< NTLANANNF LH ANhA
eFAA:: NANHGT D+ g3 D-AHG@« avp\f Fhhd AP7 & FAA:: 116 97 PCa 9°8C @5 e P8¢ @5
POAM A7L7LNNA A797L POPF POTIHON::

TAAL: ANHT D7 TPE (-FhhA hAgeadh/a. 012,29, I°8.47 70N POLAIA::
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PEA 2 PO Pl AT AATRLC

LU PEA QA hNZHAN PO<5 Peat AT AL F7HS P9LAT SPSA:: (A @ et (2T &Fd 280A PSF
NPl AT TACTIS oo tS  pANTFT PPCOA:: (IFFALE ANOL @) Tt AL N7t 999,38 (LY
LU PBA T AN, £4TG TEUS RTTC ANZLTS TOACT APl WI8.POTA TLCT bl 1m-::

OPCOA- P68 AANTT:

4+ NRAF 0O Pét aPAGCHT AL AS T QAFD- PANONL 4TS 70VUS AL PHAA TTH(L P15 N?
4+ PG PG N@D APCOT AL 9993 eNhAT AP MTPH PO Pt
4+ Qevlmet @< APCOT AL PANAN. 291G 76US RTTC A0A AOG-C huaetT £8N6-(v::

2.1 o@9(.¢

7007 (F TLLAGT ANTII9TT Lo O AND+ AZ MG KB 1NP° ANLATL 102 A28 (@« (147 (ATTNL
n1.8 aah 10 AHC @2 A28 U3 @ LOLAIPA:: NBUL AL AL (g 27104 @ 1PA AC rFmAAD- (@
POAM @3 LAADA:: @< 7N tATT 7T TICT N@-Om- hPH NAD- AS M5 AL T9ICT LahTAd::

4+ o3 NhksP: Naesh @9 NTEHFHP hiNha @3 AL NGFPTT APAA AL TPTIT P17
NGFPF eantad::

4+ 0h9Lhd Nhat PR 299.a0m- PPCA aPNAHG PAT 7T apMavg® FoF (1AL 24N hedeT
AP0t g ET ST CAT PavpA (v

AIHY Ohe PR Phalhd 7T 1ICTS  eanksf APALTT 01927 ATIeT ARFA:: H APT (0T
APOFFD AT AF P& MOP° PAD-T PHPHE TF PANDT PALLLNT PAT PAAND @5 10+ (AD-
LOATH:: MAD- AD< L9 9P79° Lu<T T @5 hWPt AnAl TAA IAD- EONGH:: P9° 1 LU D37
PoLONN 7L 11CTS APALLT Nk PA@< AR (NTLT ok APl TRL 10+

Neqavt: NAmPAL 1.8 “LAL7T VHA OFP7IT (03 Amt 1.7 T9LAL £9°F i hHY @A ANHEE h5
gavt (\FF U1 h9ST GF@®- (Mathers et al., 2003; WHO, 2005):: &U T9C NANHT® hAha( &81G

7RVG TOC OC HEOHTE PAD- 1@:: (992 AL P W1d-T 10% PATET FATA (2 arid@- ha-» hat
IC OHPPH 1m-:: gV FOC NFAA PANANL Z9TF P90 70USS O76-V PoomT @< APCMtF aPhAnAG
adMMC LFAN:: AT FATA (GF P90 T&ATT P90 91i: HI9™HE PAOIPC WL ATL T4
NOLF AT PAT (@< APCOT: PANANL &%FF PN 70US T&AT 27LhaE FaCT CFm-::

aA%F 7% holPoom- 1PAPS PO AF m5? h7978. holhd 274 11T himEs 12 26V PromT @5F
ANNFFFD: AFOMN GBI POPT3 9L 7 PFAFD- hd27n DD 7245 NhAT IC PAD3 1PPH FIUT?
Py LA

APOT ANNINT PULOAD @P DYE thelhd PP T AS G277 helferme APALT 19 v
M PTLPTF avahd NG ALhATIP:: (F949° 20 @AT PN hPPTG L5 hAPCOT aopao©T
A3 ARTRIP:: 76U @3 PR TULD1T PILFAD- BUSOT PFmOP P@5 ANAT aoIPLTG aomeygP
oL M7 PTLNNA NLTLNAG FPALT? N9TNI° TNt AFA NF 10 ATTIED-I° 760 D37 TILA
MF (& ALWPT SFAA:: @ n@<p 9o AIPAN, NAS TI°T 0L (L TImePTLe 330 AANF:: (Y
@57 L8t 099230 AG PTIMEPI° Lot AL WL TMFPILD- AIPLG QUA @@ ANhA STAA::
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g 1 o0 A28tmeOa@ 0t AL (HHZO@ 070, £99.00M @5 foolnd ALA ATt 10+ QYIP

A7 P9LFAD OP@+ FTTO FONA P05 PIsEPANA AALLI® (FFhhA hAdhoe AP? eTAd:: O0H:
RICT @57 PUL0PCN LCOAT PRLE aoALCHTY P919N04S <1 FD-7 Nthhd P91e0OM- GFD-::
PNt P1 PIMNC L@ APCOT RV AGFDT WA AAE NF P99L04S . P@<5 TNt Adlnet
ALAM-IP::

P35 Pt PONAT ALIPT NU-ed® TINTI® D=5 av1§ A hah +mPol 0A@- Po-5 APCOT ANt
ANt e FAA:: gUT eNhAT ALY AgP8An PANAN. &8TG 78YS RTTC THIE NP8.A O-OT Fhtd:: LU
AN%L PS PG OUF A, TPALTS Phaolhd NhAat 2 0b6PTT Navalt eNhAT ALD7 aedin PoLlaTae
ACTOEPTY av@m-L 1@-:: Ah%S (PTrE AP (P P804 AANTT aPalt ALCh @ av1§ A hdh
TP CADT avg 4 -

2.2. AG P05 PLA I

Ph0LTONT UAT 0@ APCOTT AmFPPI° TINTI° Ao T @D AATE AN 7207 ADPFG Aaen T
PILD-AD-7 PILONT BAG TII0C PDD Tt IPCa0e 1914 TUDIT AFN 1021 PaomT @ hoT75 O
O3 Aform- NT9Foe HPALTT holhd Nt 19 P01 (Moee: OTF@-G (@< av-pf: AtnPol, +0T77,
PUT PP KOO R@<D ot aPINRD 1D-P@ ANAP (Physical)? h9LhAR (Chemical) 01 heOI P
(Biological) &Ht (LWP7 LY h&dh @OT (06T« +(0&Chi:: olFo Ol PAD- OPSrE OhNltalr
P03 APCOF AL oD 1@ (AT ANAOPT @3 ot 1A @hd8A e a0y hIPNHI®
ABFAI:: PRICEI® ADD Tot FHA TILLLE PTLLALAT PANEFS aPALEPT (H4.AT 9P AATILTT
10 WYY @3 Peet 004 AT avdse (LTCI° (Y TPEHL @O CtanPt? avavpnt A18.0-9° P9AI°
PmG LCP T POMDT PaomT @p ol aPavs® TN 3 (volume 3) PNTF RPTCT ChNLTAN P@-D
APCOF AT80-9° 0D Gav-G hDANL: aPavs @7 avhd MPol, BUPTA::

2.2.1 f@» KhAR (physical) avéet

ANA® (physical) P@<5 QUSLT WL MOF°: N AT aPAh L7 1637 LorAndd:: &V QUSET L7100 10+
T PINPT OPO7 oMt B-LLS KISUIP MNFD APPL LOASTA:: PaoMT @3 LLE PAD- ALY

(WIS 2.1) TP LPT SAVTES HPOLTT AL LaPALT A :

WIS 2.1 PAFCEP P @5 AnAP QUSPT 848

st h&+g eHédL a°m?
(A P eOPLI°
aoge PO PLRI°
L&CArE (NTU)? 5
+A° (TCU)® 15

ANAR P05 QVSLT PTlavAht@- (@< MAT AT ALTéE LTLTFN 1ICT A8 102 @po- aopg i
PILELM PPSANT hAd 11C @LI° h$Ad @-P IC Thh, AdmC 10-:: We+T LD avR&ln P91, Larhh-t@-
N3 @A AL PTTPNNN OLI° AT NN TICT (LTE 1032 PO PAIP avG(C P9 Lavh\nt+@+ (@5
@-AT 2999900« AN &0 And OLI° e +T NSt BHT aomy? 10-::

> eqCh TNt @3 AT P PFIMAMA NAST PUIRIRT NAPC OAT PA PO PILoPAN PPPT ROT GFO-:: PaLAND-g
N“Nephelometric Turbidity Unit” 1@
b e pAT® TINE (O-Om- W™ 9900 DRI NFIMAMA ROT PT1LME 1022 PTIANDI® (1“Hazen Units” 10D-::
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2.2.2 h71.hAR @3 Qué et

N3 @07 27L7E PEF olhdet NEHE 0mS TOIC M P LPT AL 091474 LT 2V U3 (ALY 1H
NAT%0TS DRI° ABL 0L AG AL K9P Co 1 09184107 AP T9P:: 8V 4L hivtt N9l.4mCNt LH
Al Ta @507 AaemPI® €PLE ALIPII:: Pholhd NhAT ALEI® Gavd~t AC PALL Pm.S ToIC
ALONTFA FAA:: SU W28 AChzh (Arsnic) AT FC-LL holhaet eoL.ean At ePCh NGt @g 9P
P4 CAT Y apMaog® AT S FAA:IPOA 2.2 LavAlE:

IPAA 2.2 PTCA 9PNAH RL89° 1LH OGS &ded-& aom P17 Larahtd

nets eholhd aomy SHt PA@- oot @37 (avAht HCHC PA apavg@ (19A9° em.S LCET AG NAFTRE
a Pt AHIER TA0GE AOFLLT LI WIS 2.2 @ PEATF o108 AP NGNAT ATMé-T hHY
PAAMS TPRA ALTI NAL N9PUPrG +en 14 P0ATPG PANCFS 96 ADLSAPE AATLLNLAY HI® N TAPT
PAAMS TIHPA @OT ANTRIR:: TIC 17 POAM ATIOPS AGPTIC +eno16 PAAMS (1L 91200 PALAIA:: NHY
AAMS O-OT P VA ANC £A N @A 4T AL Hhedt NTLATS NP N0 Tav (&-PTF AL PT1.PMITT 100+

TPt P T WILTLeavANE NPT NAFCRE PO ot MG v-bd TAPPRIT AT8AD- 1@ QUI°
AN Teet NATFD- AL OHTFD POUFG 01eal @3 hah PUIS W&+ Ghese SHT PATD-Y
PAPT GNP AGS-PTT Pkdd:: PCN PhCa °&C @ PATFD- AANLTF (+AL Onto? AhAN, hara8s
LG &0 49 TInePTLLePT 0L @O\t hoLaCI®- $44 OC O HEPH ne S 0624t (Nitrate) a°m’%
Ldméd (BGS, 2001):: (Ten1869° N+ (Iron) AS 9120%H (manganese) (@A AhA( A7 -FC
PIIFR ALPT QUTT PUA Phé em.S oG PolatN ARLAIC:: TIC 17 NS AL HITFT @RI° 099,974
(4T @RI° 158, 41T PAT® NATLLTE PO-PD-T MY avpE, PLCTFA:: (e TISP LV @5 NI
N OO FnPULPT L 0992409 AT APPAN (HYU O P+dbA ¢H Phav @F PRCHT
LPPLA:: PPRYP T4 G 2C HOOHrE LA+ QAT APT APmPI® ANTIRLAT Tévk CATMNP
40ha 210 9°8C @7 P I::

NORLLA® Getet NATE2L AN PmS F9C AP? ALY Ph70E Lo9° AACA 0 A1\t AL
PILD-AD- NTLhA 9180407 PH0RG PALI® aPhALhLS 2av8E (LG &4l $A04 aPoM-PaLe 1m-:: AmGTY
O@ N&+G PGS &t apm? FOC ALY &TAA:: 11C 17 6 OC NZ+F AP hIST AmGTFO- AN° AhL
101 LAD FOC NATTSROTFS PTLAPP S0 O AP LU hihelhd OC PhPAPA aoCHTT AAPT mAP £A
IOCICC 912G T914T PRt A P9UI° AT FoICT AR FavChvH avgetd 92401 PALADA::
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AAUIF® PHY P84 PT 9A7T haLhdeT? ATINeT NTLm@+d D¢, A79C MhoLhd ¢HOne O-3PF7 TThgP

@<L QAT SATANAS PHAN LD ATI67TT 4t PmPI™T LTLLATA I, PTLAT 1D+

wIMAr2.2 et @ oA SHT (AR OTd.bL avavs P

P@m->t AT KICE,
ehothaets AbeT 1 0bC T
PH 6.5-8.5
&hes L (mgll) 3.0
@50 (mg/l) 0.8
Nt (mg)) 0.4
Total coliform/100ml 0
E.coli 0

2.2.3 71 (h@DF L @) LT AUEET

w3 hhA hA@-§ haZ0at AL19°LC 2C a1 et aon? QAF@- eanNESPGT PTEFHP AG FATA

AT00A PLCON (R0 2.3):: (1 LAY PO A POP/NAAT ATO(L LAY @5 TINGt: L] PP
0T OAT PO ALPH MOLFANT ANGT ASBCT &TAA:: PSO- ANL 8L HPALH hAT NAL7T

AATIL L O ATIHND: AAGPF R 10+ CANALD NN @37 NHATPE MPar3S a7 beca

0999 PPI° AL P9LLD-A (LIPT 2ONESE NNAT TOIC 17 09LLAD AL 2D ANGT F 10-::

PO 2.3 @5 AhAat N0PTS NATAT ANhA & TAA::

nahkse Nhat eoLnat Po-p et F9C T19° A0 (AR NPAN PO-207 Nhat ATt AT O-Do-
aAePAnA ACIMG AP? ASTAR:: AAD 182 (@< OAT AH ANESLPT AG ARLNT e7LTTF (AUP?
hAIHLY @O PEE QhESE AT Al NF AQ@- AP MG 78, N0 PoLLeoom- CFm-:: ALY N0F AI%D,
TPALT aPMGTFD- At (oo AovAyt A8 ANEIS 10 @) D@+ AS hG Lav PP+ WAt
ALIIPLC IOC (IS AUERT P99.PRC (ALPY (HY @5 O-OT P9LTF PPCANT v-ed® 18, +PALT 0LUPY°
Neem’rg® (L7 O AP, S rFT HPALT N@AM- LLHA:: LU ANBLe PPSANT Fo47 PAA PoL.LLCI1D-
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(LIPY9° havAeF QP17 019147 v F 990t POLAA:: PPRTPEI® (0D -0 OnESP aPTHE 2911000
o500 NALTIPLC OC Thhl AT8AD- 1D

Pah-kSP havahT

DALECT FPALT @ OONT ATT AP @@ aoln? hovAnT 10+:: U (FFAPE 29177 eantsg
(&7 O DOTF A%Pm, hed 0L hets e ooy PavAhdd:: v @-OT Nhdd P9L7TT
ONtSLPT MGG RTC PATFD- DA+ ARIIOLC aPPRT PIPCave- MMyt POLAA:: AHLY Oé v-AT havAhF
PP AOGCT PRI AL PPA AP A1(+9° AmPAL hA.&C9® (Total coliforma) AG £CT° #A& 7T hAECIT®
(Termo tolerant coliform) *F@- (WHO, 1997)::

30 bAGC? (Total coliform) gu ¢9°Covs. HE P@m<p Gav§ (@@L (oot ao(1s8), avA4P
(incubator) @O A48 (%t (135 46 W HI16L (19180F 1@-:: &Y I°Cave- PhAECT° OnkSe aPTTHYS
ne s P NhAat A2t AT8AD- 091000\t 1@+:: ANHG® AJHY +FPALT P7ULTHT NAD+ ALIIPLC
OO NF AT NAL.C DATI® £F¢:: NAHY LV PhdPANTF J°Cave. Qi+ M-NTrt hAD-::

PECT LT hAECo® (Termo tolerant coliform) avavaht ea984 (LUP7 ANFSES hA. (escherichia
coli) A28 PRFA hAECI® LONESP HCP ALPT NADG heao Pt 1At ARIPLC @-m, 7177 10
(Cairncross and Feachem, 1983):: 2v Qb4 v-A\LE @L A@* AT Lav PPt A70AT O-NHT i NG

APOSPYIFED APMPOPIP:: LU IPCave. Gav-G (lavdAL: A24 (%1 N43.5 914 Ot 91468 099180t 2904~
goCavs. (m-::

vAt SRS 921t eemed® FFA hA, €C° AkSP NHET avemC SFAA::
+ MPN: AHG@- +$M4 (most probable number)
+ MF: 2729°0467 “1M6L (Membrane Filter)

ANHG D+ 004 OAG-CPTF QUTT I°Cavl- AT14° N PP PANL-Té aPAsPD- hG NTLhd AAALATF@- (HY
PAAMG BN ANTALIIP:: NATICSP T RDPDF Gav<G (INLE AT OO& Ad-Pé DL “L130+ AhaN. N6
(%t OO AATH 9°Cavs. 1840 LFAA:: Gav-Gm+ NTLOALNF OPF @e APT W LFANT NF ap@-02q
(HY 78T @ AnAT AT8L0NA T7PE 71847 LOLAIAN:: MA@ ANLAL TIC GaPG PTL0ALNTFD-
0PPT OTPrPE aPPAG Gov-¢PE NPt AN ATLT®AS (FFhhA 102 P& AANT:: PGov-G av@-(%
0.PPF NN NA7 PAFDT MCarh A20 L2P A @ (1avpPh aomPpg® CFAN:: +enT14 avll N
Gao-G¢ hdANL (HY PBA PATNLT WAPT Atenols hO-Pt tenlé &haort a1 PHEAIA:: ATHY
PrOAS P0G DM ATFT PPTANT ANAL ABPY AATLTN POTFD (6ATFD- A0S ALCY avravt @FA
LUPGA::

@3 NALIFPLC OC Tl hAo- APAN (19284 aP088T NANANL®- PHAL WPt $ad@- (b1 DL @D
At AATLLCO U P@-2 AhA NPAECT® AhtsP eehde “de 1@<:: AAHY A7V ARTE Uit ALITI
POy GavG OOL JPCaPL. T4 PTAN 1@ PIPCaPL Dk PTLINOD: GavG (DAL OHLT A%t
LADY Oyt OF 1@< AHGATT A%t PHOAL GavG 10UL (% NOALD IC O myk SALA:: AAHY
O h, W7 PA0° PG LCET PANAN. 241G 76US RTTC (sanitary inspection) 8701 VA1 AHDEF
0é AL ATRDO ALCAA::

PANAN. R8TG 7OUST RTTC (sanitary inspection)

P APCOT 27CoT PTEALT 0070, DL (L M-AT PTLTTOT “Ime-+o1.e O7I075/AoeAnt @L NhAt
AP47 00 W88 FEAPTT AGPAT: @5 NRLAL TLPANT 008G, AAC AL &A% AmTH +P9Pm
tavp( APAONTFT @-D@7 L (oviaht AT A4 10 °LC @ (7T DL @ TIne+oLe FC dAT110
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o307 SNNAN:: LU NAPT OTeE 205 AhA PTLONANT o071 10+ AH8U A8k PO it 80
AANAN. 291G 70UF RPTC 9PALT AU Ehing® 0990¢ TFacT: Navavt(l avah A T5T7
MTMPTF ABAA (FaPm- 0D APCOT AL SONAT AT AT8.AR TINFA 10+

PANANL &S T6US RPTC TINT AL1S eNhAT AT (@ APCOT ANt ho-d 400 Ahh +m oo
(1400 O3 FOITERNAT PO<5 FRI® AG TImLPILE) AL ALCA LULFADT eNhAT AT AATR (U
¥t oAt 10 (Lioyd, B. and Helmer, R. 1991): 2V ¢ AL QAF@- 003G MG OAa>-PPFs
NS AANAN D9LTF P APCOTE PANANL X8TC P10 70US ATINFRLC PALTt ntaMFo-
APF OC PUhG@7 1@< OPSTE PHU PANAN X8TS TOUS RPTC 804 PEF AHU PEA @AT
PrMPAANT PPNt U @8 AAGD-PPT IOIIP GRTE PACPS & TIL41L aPAsP NAAATD-
AT LUT HE (Fopade, h28.mebov- (19900 1@0+:: AOd4 AFS P9LTFN P02t ALOPTT (FFhha
AGPTIHA P9LL8 1@ N@<p APCOTT PANANL X8TG P94 70VUS haLEPT IC Nevr? OG0 ARF S “THHN.,
ATLEC OABT 8RN £V Od N4 NTLACNT L P@<5 APCOTE PANAL &4TG P10 70U holtPT
NANO®- S+PoIT AGF AAGPhAE NePMPP A6no16 aPl8 TITTF LFAAN: AAD- RI°1C hAAmS N5A
PANAL &4TG 20US €PTC NGavt O-OT AH L ((PLHO7) D5 APCOFE PANAN, K4S PN T6US
NTUEPT WL AL 00 APCOT PhtFA - TLCT aPhS DY BTCNFA::

PANAN. K9TF 76US RTTC AT (@ APCOT +RT1F AL POhAT ALIPT 7140 APT® SNFDY
ONST7 090G NPT 101 PXEFG TOUT RTTE (@D +Eov ANALE v33PTF AT hhAR U3 AOdC
AL PHed-d (WHO, 1997): AQdG U-7° @3 hhATS Sh0LHANT @3 hPCOTF ACYTT: (H40aF
PRLAL MPT PG TIOTT PO avA(LP aPASPT TIMELT TIMePILeT 29ING4.L Pl AT D> AmFP+IP)
ANATS ATC PTLTFADT AT PTLPT LALA (WHO, 1997):: PTG 70US PTC (ANHTD- (1 dU-F AL
hop LU7rE 0% OC LT PAD AT OPSTT Thedd 100010 (10,70, aPOaPC @ AR '1M-::
AUAI° P03 APCOT TINFI® PAE TIOTT ATLAL @ AT AT MNLTAN: PULnPoITFO- P> AnA‘t
PANA(. R8TG 7OUT RTTC 914 ANdAL 10+

PO @3 APCOF PG PG PANAN. &4TG 70VF RTTC RLEPT:

1 @5 ANATYS Pt RO-D APCOTS hnPPI° £2CortT aPAPT

2 PALTATRT @D ATONT OCYET aPlAT TN hap a0 AhAt Adh +andTlo- (LA 4N
PADT W7 @D ACYT 201948 8¢ (Skech/map) @p@« et h7LI1avhp: @< avdl
SN, (TIPTE F&AL OHT) WA A1L1P8G WL TLmi-PI°

3 e0hAT aNAPTT aPAST TINTI® (D5 ATANT OOT Ak NALTE 78 NFEA AIPAA, P97 aphA?
A4 o3 NOTTPP OL AT POl (19932HS NTIMePP® P9L4.mC Nhat P91+ OC
PIPANS PH AG @07  T90L::

4 eY7q PavAN-T avlE av i oo (NTLPPAD- L+ ok PTLPINNTT -3 T100)::

PRETS TV RTTC P7LAMT MO, SNhAT a0F8S ALANTA P7LTFADT PG ALD 1@-:: PANAL 8T
V5 BPTC POl (@ APCOT ACYTE Oh (AN AT PHEmML@7 PN Z84TF 70UT OO

PHNe ACIPEPTT bhar@-08 @RI ¢, CO TINDL: 1@-::
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PO 2.4 (PANTE TAP AL AL PTNLL PR4TT 70UT RTPTC

AdmC P9LTA eNhAT hLD

4+ e0hat 9 APE PTUF
(a208% (L7 re ORI PPAT
778) h@-p &34 PCOt
aoTi b 48 P 16T
vl t @t AO-QT NgP3H
NrLal @3 IC LIGT ::
2V LLYUTTE CPT PrLoN 10+
NANAN. TepO5 U3
NA4.C 221G NhCh 9°&C
O3 &OT 10-::

4+ 2135 91CN4%7 ASE (FFhhA

ANTPTIOF AG avImé ToIC
4+ 70ZV5D< PAFMNPS NAT0(:

Povtbarm PO+ avp OHA,

2070, @5 APCOTF OCYT 20AM @-ANAN (PP - 79° hedT av8an LaLAIA (P0h 2.5 Lavdhrk)::
P % TAP PhCA 9°&C @5 hvry hahkde Nhat 19 SUPGA:: 11C 917 44 @5 (1PTS DL L35
O-OT ACT 27110 P nahESP 19 AT ALTAP:: @5 TIme-poLe 370G havdt 1AL aArT (FFhha
nAtmNe Agend AN 1@< 00730, @< avhaeC havgt (3T AATLPNC NPAk PNhat ALOD<F 999+
ARFAT:: A48 LH NANHT®- 0070, @5 av(1apC AAE AANE NATILNES ét AAMLAD- ANhAT P20m
1022 WIEUIP L2071 KO AS 040 @5 G 0F ARCM PTLLAE 9070, avhaeC @< e-NhAT e’k
haA hetd ePga:: 10T A, @5 (919.PA0FS (TLAZHNT (APAN, $TA P> avpl 4T aomPI°) AG
N0t OO @5 (79.MePPOT (APAN CATNLT 0@ TIme-+o1.0) Nhat A2hat P70t AT @ TAA::
P+LeE PANAN. Z%TG 70UG RPTC A0A ATTNEE LS P9 FM Po (Il 2.3 Lavihrt:: Aten14
avl8 (L8 @OT HtT®O<7 P90A9° MG LCE-T 1997 LOM®D-T eaInpd (118 L7 (1::

WIS 2.3 TT SHImaeht PhE 1AL 20T 40 (WHO, 1997)

2990 LA aILC AIP:
e 7

Vaadi o
FacT AP | heLAP

1 | @5 1&OLT TIOT LT M0 “BHC hAA @O P88 (L hd 022

2 | NAPLLEL 07U av088 (L D5 TIOF LULTT@- (ngF NF AL 10 @L?

@, (AFPAN, PATANT AG4S ANT SAAPT)?

3 [ 0 “%FC PO T£2LS T9T NFLTIT NAA ONT SONAT 9°7990 SUT TICT Al

4 | 205 €40 TI0O75 0L LhoY 10+ OL? &A% 12 “LTC hAd O-OT SThoPF $0Q

3 AO?

5 | ThhAT PAPT 0400 @ €41 TIND1G 0L AN? @D PPl DL?
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rIhOLA( aPFLC AF°:

e D%
Fact

»or

hP? | hRLAP

6 | CAB: TIVET Ao 03 i0 ATC nMF 0L A TIOE AT8L10: £hAnAA?
0, A1 10T LAMA?

7 | 0LTLT R OFTIND- el (A TIPF H4P LA gk MW TUHC 03T 1072

8 | NAS T9°F H4f NATLYE eH110D- avst AL @5 L HTA?

9 | OAE TI°F H4f ST OH1I0D- 9ot favqTmP T9C AANT? NFPP'R® (07 TE
DL T&A% TavN( 010 @ hA DR?

10 | PAL TI°F av 1ML NaPAAM- PPNTLT @ Favp( DL D+ 2100 DL?

11 | 1229 h87 P&91G 76VG TIC AAQT @L?

12 | P1L2% 9G4 havdt AN LI°C 39%1C @L @O (1L aPdh 101 F02A?

PANAN. RETG 20US RTTCS S5 et PCave.

PANAN 4TS 10U PTC A PO Pt 7S (2.2.5) Ten1é 0T TF@-:: PAMAN 8T 76V
e PPC NN ALY APE P9LTFATY P9LAL ALPY @< it 7S 7 GavG NHOALNT A% PAD-T
PNhAT aom? LALA:: PANANL &9 TG TOVT BTTé PIPCIPL-D<7 MMt AaPHrH7S Polartng ACIPEPT 7
OPLI° Fntd ATPDOAT LAz : 0D T IPCae PAD+ O-NTrF Ok FFOAT LHG (0F AL (IF LAD-T
AT 940t LA @NRTE A9 NMI° @7 10 NHUI® QAIC PO it apavCavsP avdseP T G
neLatet AT LHS om? T9TT T AAPFA PERTEO oTrt Ahd AP? PANON &%TC 76VeT
RPPC 17 Nt PTLPTF avl8 OC AATLMaPC AL APaR, 10+ (A (A PO Tot 9°Cavs- PAD-T
POp 1ot OOT AP19vt (1 ARLAT (ATPAN PENC-LL NLoLNA):: PATPRSP @D Tet avavsg
PILINOD VT DI P> APCOVE ACHT L7LmNP@D<7 PHOAT D5 it LLE WG NGt T199AT
ATRANTS ALY L99° @D Tt 9°Cave- ANdAL aPPFTE (AL @L &t PoLT10¢ ASS.0 Po-3 APCHt
+29F ¢ENT 8.0+ TN, P KTEAVF@+ POATIHAA:

PhaL APC 802 v-2F3PT MO Tt AL NG 00T ANTF®-:: (AL N70-0 1400 AL LY Phal APC
002 1805 hPC L7 AATLTLO- DAY LH NTLhGDT 0D Tt J°Cave- 79147 AaPART ANFEDS 10-::
ATV A1t v-bd NTLEOTNF LH PANAL X4TG 70VF RTTC HE% a°mP9® LNAM MPTL 10-:: (18LP
Ot RIS P APCOT aom? OATLTC L PP PFAT A4 ADD1L7 10 184 LHLADA::
PRLP7T OPF Fht Po1.00M HGA &G PP HPALTT Pholhd IhAT LANAAT P@<D ANATT NhAA
AT9U9° L5 L CATE LahTAA::

NANAND- 299G LA PYE Qavl 8 9ohep 1 NPLELD: AAAD- (D5 AL PTLNATDY AD-T AIPAN,
P05 LECATFE AT MO (eRPoTrF) OFhNA P (HenT14 OA O OAL (TP T ParhaF 1H,
a8 AOme BTN U Al Am®@- a8 NANAN. Z4TG 78US RPTC A0 PHTTOY avlE
ATIMGNC 24AA:: PANAN, F8TG 70UG RPTE DMt 2@ 9798 (Source) INAT ORI PN 70UG TIC
A% P+PaI N NANANLO- ANAT A2L9LFA apravt @ FAA::

NH PFALR Lo @57 it ALALN P9 N NPT (LFGI° U-d® NPT +arade tHhdt PoLaNFo-
ARLNGC:: NTALR (NPT IC OB T W18 % AT eOhAT aPhaF ALt (ACAMTE ACTIMT A7
PILTAT AAE AAE AP 291TA) AG PALTTIE aom? 9192197 Oyt (AI0VHSE aPnhAS AG hets) No9nt
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PNhAT PARPTIS ALTTIFFDY avAPT LFAA:: GATID9° (M9° @O 0075 HPHE Fhdt
PILANFD7 ATU-9° PPN F OPFTF D7 ATIOP PAFAA::

NaAae-f paNl AL +rHCO TCE? A8t MALTE NevAft PFFE enaeT ALrt ?mS O2T AU
ATLTL T av @AY BFAN:: (Y 2Lt OFFE eNhe AL PHGM- 248 AL (LECHr M7 el WILTLE
a®O79° L10A:: 1AA oA A1FS AP SNhAT AT AL NH LH T1PéF mPTLI@ D07 j@-::

2.2.5 e@> it av( e CAT

ATERE GNP PMG LCET DD Tord avavg@ AR (1aPav(lt PHLLR PaPmT @ hmFPI° avavs
(Guidline) N9IOMF Ac AL ADANT:: TIC 7 P90 PmS £CET 12005 AMRAPIPMO AIHY
avavg ePF 1MG° @-A-AANGT NINGS Oho? eOp APCOT AL OATF 114 avh (o0 &P TI4
ANFDS 10 U NP P4A9° PmG LCBYF AHY aoe% U7 W1 PO PO<D Téd aPO4CATG
PANAN. 24T TOUT RPTCT AOECT AMIPC PLH PANLC aPaGe 0P ALCAN::

AhNAAN @3 APCOT NGAT° 0muG &CET HPHT PO-D Teet aPN4.CoAT
+ o eecart
+ PfA. hA, TPALT 2TC (P10B@- (NEA 2.3 O-AT 104D+ LH11GA)
+ thaes? HPp (hoes? ntmed™?)
+ Tht (PH) haws? htnd9®y

NAE2E U P Nev1dt RILYY Tt aPadCTr AT NPLHG- (DA 0P+ aophrt Fo1¢ 10+ AAHY
agth® a2 1 NhAt Ahat &FAA 0Ae holrevt i i N9lnmePUFo- o5 APCOT
+2)F (F GavG¢ ap@ALG JOCavs. TI€L LOUAIA::  AMLAD- 2@ APCOTE +£99F QAhAN, X8TF
70US RTTC HE 005 TekT R P 9184919 205 NhAt 00T 856 T AmémiC ORI° e+Poirs
P AL (NG Ahat PO Pt 9PCaPe- TMNEL T 10 ALAD< ANLAL U3 LA° LD L7
nANANL U323 OC “1SHA 1022 AT R OGS avtANLL ao T AFD ANANPTF @< Tivtk 76V
nrr ANALPT AT9C S RIS -z

2.3 Po3 APCOT ALIPT3 aoAPT

P hPCOT PNNAT ALOPTT avAft TNt Nhe®T: (M5 (FEhTAE, @9 NANAN. AL 14T ALLCAH:
UL N ADPTFT AT TINE 10 ANHEE ALOPT S0PG Tk AN PAF® AP A8 ADMILOD-7Y
ATvEO Dthak Phéd 14T ALLLCH £TAN:: ALDD- P9LPANTAD- 18T A7U-9° Parhahg oo 718 P4
ADMTY, LITTHG 091 LLCAD- P14T aPMy AL LaPAL I\ ::

@5 APCOTF +R9F AL PAD-T ONAT ALD APALT a0t PANTF®- 13
+ PALTT v aPFCT avhvk
+  ALIW- Pavg,m(C MRI® Lot AL (v
+ 0@ TS aomT AL At PTLTAD: +00F GO

Howard (2002) 422877 (#0t h&d ALAf T10F 091000 U-3PT7 AQI°MmA

4+ PALD Updui- PARIIPLC ORI P oLhA NhAT 9T @7 A.0hie 27T (A9PAN PaP08%5 (LT
NAPLLL aPTTF ORI° 080G TIMe-+I1LG a0R4E (APLLL aPFC)::

+ P +AALS avTILi- AT OFL @3 AhA AL PULTA PaPHANES v (ATPAN. PIANT FOTR
H6P Phé.C aPACHCT PTL&AL AT P ImP MRI° 091.04.0 0@ 079, aPhav()

36



+ PTG PAVY vkdi- PNhAT aPhAh® P& TF AAGPTC TIC 17 PNhATY oMY ALend®4 PILT
UBFPF oot APAA, PO APCOT +RIP AderFmC NhAT ALANTA ALTA:: T1IC 17
ATC 0A9°F4 ANhAT a0k AP P90 TFN APTS A0AT NPAR OFL @ +hav- (1av90t eNhAH
AL (ALY av 18 A Pétr::

POhAT ALIMT av8AN TINT (@5 APCOT SHRTE MNFT AmPPI® AG P15 AL P TIACTT NPrPE
M@ T AP? QU U-A19° 05 ATANT heAT (14AnE Po<p T&3LT T7F: o<y 070 PF: o0t
O O5 TIMEPTLE) PmPAAA:: LU 8AA PNNAT PALIDT ALY AG AHPRH ULhat®<T TIC
favAn::

PANAML 4T T0UT RPTC HE PT SNNAT 4N @PA6P ALPT PATE: L ¢ NF aoP7 PANTFIC:: PPN3LHIP
PAROPE GRITT LaPNOF hG aPTANLL P TI&T (PLHO: QATLAPOM: PHOFC As AT £104:: APAN,
(UGN 0P+ avBavs ¢ AN, ¢+PALT NhAT hEHE ALPT P AP APPIA 224SA:: APT NAhANO- 400
AL PMLCAT MO M1 PhdL dPACHCT N9PehavC @D GOt 2CoTT NTHOT (@D T¢-15 a°m7

(A7) AL NGHE T80T LA e+t

PANANL 4TS 76US TPTC H& OTen1s69® NENSTACE, AS (& OAPT P15 2CET TLLMLDT T
LavAnFA:: AIPAN, TIVFE @ 0999°+ Adar @07 Pt A70PF P05 TIEAN 91t AINtE AATLPY
O35 APGF eTLaoMm. AMPTLPT LB QAT ATLNAG LLCIA: NHYUT LH T PTLPT AA O ATl
(eHnA/LATMNP) LMPTIN OLI° @5 NTLIVG 19&PT @57 AT 218841 LU LA9° i T7HAN
N5 P AL A18.90(c LLLITPA:: A7V ALk RAE TIC TLavien@- heha) e@-5 APCOT Adv-CS
PT7HN ALPH P94 mMC TOC NePP'r NAA CON NN4T BANAA::

2.4 o3 470471 PAD-3 PhAT AL2 aohdha

Py OAL: (AFPTT aPHAANLSG dPHADFFDY AGPART @3 APCOTF ANt AL (hhéaa Adh +mPolo-
£40) LAY RROPT avAft PLAIA (FP0A 2.5):: ARIPTT avavp\nitq Pavn(F LLGTFOIG OPFFO-7
OP eTIHNEe ACIPEPTT FA0EP AL LLAA::

A28 P0tng ACIPEPT At @5 APCOE AR AL ATINGDT PTLFA (LP7 ASS.0F 2@ APCOT
+Rt 19HLT @bt LNAM Fhdt FATHFO ANGOr P99 0 CFO-:: NIV AN PHmOP Tt PAD-
ATPAN, @5 APCIVE ANA/IPTsE> avdPlpi RAEM-7 P L1238 A7 PADG 19110 PHNLYT AT API°
PAD- @~ TGP av(\fet PEAE G @

00 F Lot @5 70UT ALLH

+4a0/PDD aog (S (U PA'S @D TIMlPULE
P05 TIn4-4.0

e0hAT aoFAAL S

P 2.5 P05 ATAAT AN, (POFE SONAT AT PaAh()
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2.4.1 (@3 a™5 AhAt AL PA@-7 PNhat ALD7 a®hahd
N@-5 a5 hhAT AL PADT SONAT ALD ATPART AR A% TEEPTT T110T LFAN::

+ oo et Aha( 1o e @-?

+ o+ o+ o+ o+

PGPS ¢HPALTG PoLhA AT ALOPT 71877 GF@-?

PG PG -3 AnATT PTNNA ParHavF av et 9oL GF@-?

PG PG +PILTT K1917 GF@- ? ANk aPht N9°7 aPAn: 10+ AATPOP PRLT?
ALID- AP ML \13 &TANT?

PO APCOF ENTACE, O T4 SHF AL 215A? O-FIL aPhh- 2MISAT?

+ L@ APCOFE PANANL Z4TG P90 70UT havi4 1T4 U5 AROC 1077

ARILY TPEPT P99.Am- aPANT PO 1§ KhA7 (FavAnet F 1@+:: 1IC U7 +avade, @5 hPCOT
ANFD- +n PTLPTF Tavadlrt ASFD SFAN:: A7 AN hFOP PTI0rHNNe ACIPE @O o147
DL OLI° N\t avpil LFAA:: AFALR PDD av1§ KAt A.OAS. 27U PUI0 e ACIPEPT

WINSH 2.2 AS 2.3 AL +PPPmA:: FenT1S AL @<P TINg° LAFT (PEA 3 0T (0&O- Thikd::

wIMSH2.2 ANCh P°LC @< NhAT A.OAS 20110 eoId-Hang +a0t

hEID RS aVFANLS aO Y&

etvhe ACIE

PARLT M- P MAA N@-» (CTT aPNhd

a@8% (L FF: PATNAT @3 apmsty 1S PG @D TIMe-PoLe NPTy
hod APCOk +29F TP 0RI° TNDL:: havE PP PGP T ONTT
a8ah L10A:: PRISEP 8. et AvESLPTS hethaet eolan-0t
A%TS @37 P&t APMem ANhAE aP vk AATLPE::

QAhAQ. +400 AL 0197.4.MC A<
eAZ0AT AP TN PN 720T oD &0t
hPMer, avpP(

@G Pt a0 R 998497 L PP faPhAne HE&PTT
aomed® hAah PAL AMT7 TI0D1LT 227 Peend7 dPhahd AT
oL g tT TN

NP1r @L @5 Ahd ACT L7110
£44/e+0ha @

+ Pm5 APCOT AE9T ATC “ImC Perhahf P1LaL NATFFD-Y
@3 WP8LALTG T84

+ Fac LAVF®Y etkavy AAT avg AR (PHOIMP TPNE 1AL
.47 Ot Frt T18:4)

+ et @5 OF ATIVF TN HE. 1L

+ IRATFD PATMOE MALPTT DL @5 18738 hATven,av(

+ PG 2¢PTT (20U TGOS (LFA (9Panld 9 %ms? “Ihg®
(disinfect)

+ o307 Py hkQhA 9T (APAA eHPUTT S PahT
NAN.@- nJ-P)

P1RLe W5 avLlP MRIP (.PT] M-
oL 1235 a9t

haom? NAL @5 NrLae ATt hdeemP® AS 0958 eH400 ATt
AG-PT7 9988 A 18.0-9° 00CA I°&C @ 2990400k (1G-PT7 TG DY
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WIS 2.3 418 °&C @ NhAt AOAS 29910 eontHang +a0e-t

hEID RS aPFANLS a0

eonthhg ACI°8

o3 9% 1AL P714.mC Nhat

94 @7 AIANT AMTE PAPT ATPAPO AT PACA TO0sTT
D78z AL P P40 ATTES TOP O TTNELE ADD Tt AS
M7 T4 (LWPW° ANAL (PN OPt AL @OP0F 99Met
POLANIA::

(400 AL N7L4.MC 20D PATNAT
MAS 10T P°NF P05 GOThPNT,
avPC

PHPGE etdan ARG TP NPLOTTFE TINGOY: PA aPm? Ardrt
AMTYG 07 BGebbd TIND1L AT9.U-9° T T Lot A FPPIOY
10 TLL::

NPrJ @L @3 Ahd AT “1nd4.9 00,70,
avQavC ACY 29110 $AG/H0hA @

+ @ YT TIMC

+ Fac PAVF@T ehkavy KAt avd AT (R0<5 0PN TINTANLS
0.70.) PHAImP AG @5 PTLLLN aPNIC aPMTY
+ P05 ook 1A PO aPPNLDT UIT (ATPAN PIOT GUE aOTE

Tid AG PATAGDE, 05 $AP D)

2.4.2 (@< Mge AL An(rt PoLTA thAt? v mC

POy TMGL PNF@ @ APCOF +ETVF MAFSEE (RTC AIOTE (LWPrP e+O 1707 “99F 0.
LUGA:: D5 TIMNGE AL PAD-T PNNAT h8.D ATPALT AR AR TEEPTT 7170 RFAA::

+ O@<p TINGE Lt @7 AT (18G AL HEL ALY PAD- AT PNhAT a°m HPHE

PVt @ PavCHN?

+ el FATETFO AP0 27110 PG P SFPALTS PhoLhA AT OC OHLPH: PP GFD?
+ P9 P eNNAT aoTANL O TIET @57 NFINEFT NTIMe+I° LT avh( PoL0N T1CT

PIEGTFD?

4+ PG PG APIOTT A19IGTF@? ANhAE aondt (907 aPAN- 10+ AN HPEP PLLTTH?
4+ ALOm- APTN MLIP A1 STAN?

ARILY TPEPTF 9LAM- aPANT P02 TIMGP C%T ANFD- @5 APCOT +R99t F 1@< 1IC 17
tavqae, oy APCOT ANFD- +mPTLPTF FarAdert AFFD eFAN:: A78 AR nFoP PoIntHahg
ACIPE a@-(LG T9477 InD1L: MRI° ook oo BFAN:: ATASR PO aP1F AhAt AOOS. 99T
POIERNS ACTPEPT WIMSTH 2.6 AL +PIPMA:: TS AL @-P TN Pt NPEA 3 0T NALD-

ettt AAUPT vt @ FAA::
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WM 2.6 @3 TIMGPS TP ePTF Anak 0oL A0F7 Pavhang oo et

ALIM- hG avFANLP av e P90nhe ACPPE
4+ Py MMt YoAET NI NG PHLANIDT PeotNP T LB AtTIA
0 +a0gtT TGOy
;‘;’ : PAND- P03 TANGT 4+ ehA PATLITE TG TGO
+ PO kT PULLNGID (@ (Operator) A74978 @3 TIMNEET L7LHLY hUft
oN70ET TI0PS ThFnhA
4+ PANILIP® AS hded? aom? e\t (PTF PmS TIC afan A
N5 Tmse -\t haem?y TMPIPE OP0F ANTS WUGSO adAtm0P @ AmPar S AN
AL hothd OemaeC a2 0§ hhtA 09984 W8V 987k T4 NN PTLPT hCC 2710007 NP
NA4D% 2990+0Ne ACIOTF a@-(L PALADA::
OMFNrE PAAD PO 4+ fhaes? aom7S OO AAFP 0F a&laT htd 9140 avqsem-
PG (disinfection) 7L+ (Hhhd ao0e-t7 hG PhiesT oom7 8LE av& 0T ool St
4+ TINEPTLEOPTFIG av\\av© Y avg A TP OLIP AA PHNAT hA aPnTy
+ etm0P @5 OF ATIOF TINTAG A48T HVE. 7984
(10 @
if:fgl;(‘\p e ; gifrr £ 4+ 0119 (¢ OPF TOUSTFDT PAMOE aPAPTFT AdaomPI®
AMmePTLe AC 910 + PPIG 2¢PTT BUS TGOS (LFA (9%l “Ing° (disinfect)
+ hat hthad 203 TInGPTLePTIC A0 PTFT TI88T TR (APAN

P9 (T AT (AN )

2.4.3 (@< 1231 OCB 1 PoLhivt: eOhaT AOBF7 T8
NO-3 231G ACTHTT LAO-7 AhAT AT GA hede 99T BFAA::
4+ 00,70, aopavC PAD- @< APCOVE PHaPFFE AP OFNNA @3 NATMSTS A 010.70.PF a1 mal. e

A A0 e FAA::

4+ 0A®- AS OATNAYT BCA 29923 H @3 JPSANT @+ avdBPE hevt AP AATLTFh D07 (AES
OFAL? 71C A1 QAT TFA Parhd 0L NGHT 1@-::

4+ 05 19&PF (HAPSP +&I07Cr 291A3H NANHT D A1CT 0L 2PTC PAAD- @D hAT
LLBM NG 1@z PNICEI® @O-PD (AL Paviat ALA NETS PG AT8ILIY Tk
hatmNe o> IOt ANTLPG::

AAE T8 1G U3 T POTIVFD- PPRPT FavAg, GFRm-::
+  Té¢ Pt PAD- @3 avF 1@+ DL, TING4 LD+ avav( PN D-?
+ et tarEFO AgPAl- 99770 PG PS OFPALTS Pheolhd NhAPT ha< 91héL.e oC e+PPeH

I°% 9°7 FO?

4+ PS PG eNAT aotANL aP IR @57 N9TN4L.A 18T LN 7L GTFD?
4+ PG PG APIOTT A19IGTF@? ANhAE eondt (1907 aPAN: 10+ AOHPEP PL.LTTH?
4+ AL APTN MLIP A1 STAN?

ARTHY TPEPT P9LAM dPANT @ TINGL.P ACoUt ANF@+ P@<5 APCOTF +R99t F 10 1IC 17
Favdae, 0@ APCOT ANFD- +mPTLPTF +avaagit AFeFD- S AN A28 aPAN hFoP eoInthng
ACI°E ao@-(\2G To47 TIND1L ®LI° hav(lt avdin LFAA:: ATALE P TMN44L.Pe A.DOS P71 N
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PHINe ACIPEPT wIMH 2.7 AG 2.8 AL TPIPMA:: TenT1é WL @5 99 -7 N9°E.A 3 O-AT

040 Htd::

WIS 2.7 NavaavC @5 APCOF AL1TaP 299 T SNhAT A FT7 avhahd @LI° ooy 091.00TFA ACI°EPTF

heIM KG avtANLL av e eonthhg ACI°8
+ oo ML WUt WRFLO PTLIMOAMN @ ARLTCS PAMS @D
AMPPI® WPRSC T1LLAS OO ALt oot TIAAA (P00 @
(24 A%F @O (E PO 1t h7824.mC aPSMNMC AG hmFPavy avdi)::
AONIPSC 4+ 024 A%F OO 9°9° TP PIRTC T (NFD- LD Poet 1T TINBE
PCaDG AOANS. PDPD Ut RINVEE @RI 9OII° <t (IALAD- LH (LY
Lap/ M\ ::
?1“‘;“‘7‘ P05 EOPT O + @ ¢FENTT AL TIMILE DLII° M- aohavet OF, \A (3 aoPC
(50T ooeT ORF® $AG + OB Te ST ANF O TTNLE
eHNTPENE AR A2cm
000G 4+ h0dAL Ut @57 (0F OO Ah9° aombg®
+ P19 2¢PTT N7V TGOS (LFA 1926n.la “Ing® (disinfect)
N44.2 715 9°N70T P + 019 PRt O3 AFOAT L ATRILRLT ATmPTLPT avng (evmONEf

arlhid

D5 KI8.LMEPav L4 NPIS 184 ARTE: 47 Ak PoLPT 0T o-ar
Kh® (AGAR) A78mbav: v

WA 2.8 @< T123H AL17ev 9940 eNhAT 0FF7 aPhahd

hEID- WG aOTANLS a0

PIf-hhe ACPPE

(@5 aPEPF  hnan AL
Py ao(nAS POp 10L.PT
VSO aAtm0P TR
avp 8t

o-3®- NPt WL ATT TIPST

PILFN NPT 0O Pét J°Cave. TINBL:

T PILPTF P05 Pt AT P 0F P& Ambar: NI It
o3 oy At PULPTF 0P

0t @0 @< Ah9® Loompd® H&T TINL I3+

N99323H OP+ P> aolnédn

PFMPILOT O3 hOPH aPRAN

AOTT1TPy @5 avdE 0 SPTT ArS.mdbar FINCI I (AOhAT PAFIAM
Py avPF 0P (LUT)

P35 AhAE ALI7T AtMPTLPT TINLATG OHAA 0O ALPHT TINHTIC

T PTLPTF AT OOT @D AP omPg®7 K %APS TN I

P 1PILPT @7 AATH
a(1nh

I I T O R A

P35 108,PFT -5 APPH av8AN hS DHFA PP &0 9IS

AOVFII9T 0P @5 133N ACo%T TN NNt herdin ATIC PAD-T
102 4-24 T10P

P 1PLPTF @57 0TPhav(+ A9 av§4Ty av A

T PTLPTF O 0108 THE LULmPar NPT AAD-D Tt TIPE ATLLCT
I7H(, aPEMC

N0+ OO @5 Ah9® eaend9® HLT TINL I I
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2.4.4. OO @O @< TInePo1.e Ahat PFA eNhAT evhahg

O3 TIMePILe AMATD: P@ Nhat a7 AT Ohak NPTF OL TIme+o1.e D7 99110 ®EI°
UG QAMNP AP DD NTINEPTLe AP 10-:: (D=5 TINLPTLe AL PAD-T eNhNTF ALD ATPAPT
AR AR TPEPTT T110F POLAIA::

+ Tl FATETFO AgeAle 29710 PT PG SHPALTS Phoolhd AhART 0T @0 hod TIme$o°
IC OHeLH PPULGTTFD-?

4+ PS PG eNAT avtANL aPET @577 NTIMePI® L4 PoI.Nhie IOLEGTFD-?
4+ PG PG APIETT AITITFD? ANhAE oot 97 Al 10+ AFPEP LRLTT?
4+ ALI®- AP LI A1 LTANT?

ARIHY TEEPT 29LAM- PANT AWPTATS P@D TImePole Aert NF 1@< 1IC 17 +Favaqe em-p
TMePT ANFO- AMPULPT FaPAdRYt ATCTFO FAN:: A% dPAG hFoP PTINtnhe ACIOE
aO-\LG F57 TINDIL DLI® hav(lk avdiny LFAN:: ATALE PO<D TINd4.L A0S 70T P90 +hne
ACTBPT wIndir 2.9 AL FPPPMA:: TenT16 WL O T PA-T7 NPRA 3 AT NO&LD- Hhtd::

wImlir2. 9 AT OO “Ime+oLe Anak 29U A NhatF7 aphaha

hLIM XS avANLL av e etvhe ACIE

+  Po-p@- 9O PN PP 914 01TS (1992231 L+ e Nthat ao+t
PM.EC Py R@<5 Péet JPCave. TP L

+mPPTF e0hAT ot A10FS Pt @E9° oo (1ov<e kNP L
IO T AOFIT97E NPT PO+ 99230 HR&Y AG @37 0V @07 Ahg®
Are.mpav- TNt

0t o0t @5 haomePpav 4+
0&-+ e@-5 avin

@-3@ NaoMmi-bav- (41

T eD- AN U @3 TImePTL 17110 2717 AT TInANS hrRFA QhoLhd 77n9° (disinfect)

Py At ALarme P9 Fh 11T (AQS PaPAN-TFT) TINDILS P+
TMePTLLeDT (A0 aPh LT

TmPTLPTF h87 LADT 0O aPMTLE AP Wirh.mbar TN T It

T PULPTF 026V O aoPE nTImePTLe A18.PG HFA 0TImePTLL AL
P@-p avhgF W8T TN St

L@ TIme-PTLe NAN(-
NAernLr ®LI° NTImi-+a1.9
@3 e P40F 0.9 16V
QAP 29100 NhAt

+ 4+ 4+

2.4.5 A0+ o0 @ AFh Ahdt 091FA hat? Tl

O+ALR U-2F3PF Paolhd 6L HPHE PP @5 TITT+ AVEDS AP &FAA:: AALY +n P P T 760V o)
PULLTTNTY Ui T FFE LmNPAFPA TINt 10 P+ APT PHAT @ Pavt AP NG TF -
S AN (LP° 17 LU A9ICR @)D AYIC @£ 10 AA(HPE +nPoLPTF APRS +910R ALCTH
P AT H @7 N O-OT N996AT DLI° AA @7 P99N9° HE, +mP® ho-5 Nhat OC +LeH Tt
PADT MG TOIC v 1@-::

00+ O @37 AhP aomed® i LOhATF ARF OC HPH QAT U-A29° AT (TIPS aeaednt
L GUPGh:: PTD- H4L (0t OO @D TP @Mt ok AR 1@< ALY 9Lt T7 A% AR
TOEPTT 910t T LUPGTA::

+ Athato- o5 AT 921HS RPPC PO TIng° L8+t OmJo1 10-7?
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+ @ Tpav L&+ (LD v+ APTNBL 1077
+ hAPI° A79C GovET oo @5 TINI° PTLFAG ANLAL 107

4+ hhh9°S N5A @2 (A0 2mé-PTIN?
ALY TERPT AA AhALe- POt @-OT PO-37 Ah® aomed® avl8 e99.0m- QALY htmPo1PT OC
NhAT? herhahd oot eaTAn:: Y Nevhat oofrtnnd 29110 FD7 H8T Fhedt Novamt A0
S AN NAIMETE PrParm- P9EINe ACTPEPT ALY @-OT AATahtEI®:: ANAM 9°L8 °EA »Ot7
Laoh\hrt::
2.5 P94 9°HS

£V 20 PHT AATF (98 OO SHabEET 0PhPe A0S hAa ALCh hendO 0AA COFO7
LI ENT NEA 102 ATLEPE aPAO °CB HAM AT NP8 eHtEFT U-h79° 7L hI°CanPE

(9Pl (9P aPAGT NNGFA 2.9 AR avavAht @FAA:: (FPHTO- i QUt-fF hie A7815 @L AA
tavp\( PEAT 19710 770G aPhAh LHLAIA::
T PUPHS PMé O AP T KAIATINT AivEo1oT 1077
U. AP
A ARLAT®
h. AT ALUT & TAN
T2. PTH5® 928+ 1C Fhhd 102 hhZe NAL +hhAT pAn ATC 2TAA
U. f0-p AnAR (Physical) (vse @0t T2 MOT°T meT Lt
A. P@» AAR (Physical) Qvse @t MbI°: ME7: LFCATE AT PAT° Sht (e

ch. MATFEXP 2@ Anat/9orer (Water sources) @0t Nhe PPk hTLnAet A8 Ghed-L.86
Y A

ao_ e+PALLT NhAT NAASEL PTG T9IC 10

73. eAhaN, %19 VS 2P TC

U. @5 AT AOFT ute AATR U1 a8 997800 HE, 10-::
A. PNhAT A7 AAFR P P71 aP8ANS PD-PD-7 T it avavCav( @-::

. AANEHON SHAN PO IO (LT A8 (1F PI1NGDT @-:

P4, T4 AR K4TT 7US RPTC A1% F 0906 eOhAT OFTF7FE @haF OPF75 aotandg
&7 AN P7L0CG TINC 10+

U. A?
A, ARLATP

T5. AL PAD- 102714 LAY RS T PTLPTY U aolB AemPeP PR8TS UG R PTC TST
aNYe O TAN

V. h®
A. heTAP

43



6. PTG D %28 1C ThhA 102 hA2e NAL ThhAT Ah ATC 2TAA

V. 400 OO PO-3 PGAT APMen, aoadT eNhAT AT ALOANTA &TAA

A. N@<3 EOPTF QT HPHG 0O 91t PIS eNAT OOTG @< AL (i A78.044 TPk
A7 &FAA::

. T FTLPT @37 017133UG ATINEPI° ik ¢Em0P@- 057 ANhke L FAN::
av. (\AFCLE AANHE D h(14H0 20T OO PP AMhIPT ANdAT 10+

2.6 (U1-€7 P7%lc~ (ic- (assignment)

RIOTE 0@ APCOT TR (RGN O3 TINE-PoLeT PRLAL MPE POV 0P OHF) PT PT hGhT7
Pa9.040,6 +LH oL nAE PANANL &4 70UG A2BFT NA0A P1L214. N2-3 1% 67°CF AHPETFu- APCNr::
U0 OtavAnSTFuet? 0@ Tt ADPTT PULING ARG TIE6L Ak DhFA PFOAT avlEPTT QA
D5 Pt WG PO Pt avavCavg P avd P oo mbav. A\PT MRIP Pavavsan@ avdlP PANTFD-Y Anvk:: @F,
O PTLTES P 0027 (¢ (assignment) 3.5 TPk @RI° Pavhin (&7 hu-ak 2027 (16 IC
Ttk RFAA::

2.7 References

BGS, (2001). Groundwater Quality: Ethiopia, London: British Geological Survey

Cairncross, S. and Feachem, R.G. (1983). Environmental health engineering in the
tropics: an introductory text. Chichester: John Wiley & Sons.

Howard, G. (2002). Urban water supply surveillance - a reference manual.
WEDC/DFID, Loughborough University, UK.

Lloyd, B. and Helmer, R. (1991). Surveillance of drinking water quality in rural areas.
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WHO, 1997. Guidelines for drinking water quality. Volume 3 Surveillance and control
of community supplies. Geneva: WHO.

http://www.who.int/water_sanitation_health/dwqg/gdwg2vl/en/index2.html

WHO (2005). Children's environmental health (CEH). Geneva: World Health
Organization.

2.8 Further reading

If you want to explore these issues in more detail you may wish to access a number of
additional titles in the internet (or on your cdRom) including:

WHO, 1997. Guidelines for drinking water quality. Volume 3 Surveillance and control
of community supplies. Geneva: WHO.
(http://www.who.int/water_sanitation_health/dwg/gdwg2v1l/en/index2.html)

WHO (2008) Guidelines for drinking-water quality: Training materials. Geneva: WHO
http://www.who.int/water_sanitation_health/dwqg/dwqtraining/en/index.html
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» Water Safety Plans, managing drinking water quality from catchment to consumer
(2005) by Davidson, A., Howard, G., Stevens, M., Callan, P., Fewtrell, L., Deere, D.
and Bartram, J., WHO.
http://www.who.int/water_sanitation_health/dwq/wsp170805.pdf

2.9 P 7977797 PPEPT aPAf

P AN h 102 PHPHG Pme- D3 6V ALPT STAA:: PPN70EI° PholAG e+HPALT NhAT N9
QA8 Fe:: QALY 76-U @5 (@ AnAH/9°7e: (@D APCOT AC%T AL 991,02 e0hat ODFF:
N@<> ALPHST TIME-PI° AL LaPOlFd\::

P2.0-9° K916 av)\( GFRD-::

3. AR U 102 PANAN. 2%TG 70US RPTC PST- eNhAT O2FT7 aoARt AL P99.0+0CS ha-® et
gocavg. OC +av) (L, 10+ AAHY AL F P91.0%L AL P Nav2NT 1 PoLhG @7 (¢ 10-::

P4, @G- A 1022 PNDAT AOPTG PaonAF o2 (19a0 OOT AT NPLHD: PTLAPOT (19PPr PANA(L
KGTS VS RTTC PATE OPF N NF ALLAYR:: eNhAT AIPTF N8LPS NACTOTF OPPT TAY
ARTE ANFO-:: (1 Hen 1890 U-2PT (LD FAPPR GFD-:: hoom? NAL PhCa I°LC @< hd-Pi
am$gP: MG+ ehk Amti: 127 1147 avavGary o9t Phca 9°8C P+ MAN AP0 LTAA::
AAHY AIHY v-2F3PF (PLED- FAPPR (PPTFD- (@5 PG ONhAT AT AL AD-T ALANTA
eTadh::

T5. @A A 10 Nt FPTLLTF AG 400 AN 9154 APT DG ParlE A-O-P AW X8TG 76U5
RPPC OG- AP ANLAL 10 (ANALLTFO- NPOPE LTLNGCOEIT AP PAHT 1ICT mrPdo-
Po-Pi:: QU TINE L@ L CH PP NP1HG OPT 205 APCOT WILTLPLL TS PO 9t Kivts
ALY CANANLO- AP MGG vl AAF-::

T6. U-x9° A714-6>T aPA SFD-::

NAIHLY TPEPT avhhd ANHG DT hAePAAN/T 272215 PE.A7 DL A +av v/t 191,10 A0/
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PEA 3 003 APCMT T79qA

eV PEA (@5 APCOT HCE LATT TACT APGIT 09948 EhTA Aol T7 (04D PC-Cd\::
PAAMS TAFLPT LLATFD- PP1 APPL PATFD- (LIPT +Ten1é W@ 1 AS vt ndmso- ASTT STAk
tde &FavGh:: OHYU AAMS ettt HCHC “IMNES8PT (HCE SATF®T W1 hvudet N91MANT
TIL@OT Pav<f L6 ALt (RO PNhF e -t @10eFd:: AANTT hAPPSTFo- (oriat
Pr9.AmT ANELEPT AAMTDT ATINGNC ATLETH NPENEG M998 avlAl @OT ATt LLLIA::

OPCOA- P68 AANTT:

> OFAPR 00D APCOVE 22CoT PTLAANNTT A9T4-6>T RN HANS Nt PTLPTF OC S0a N9TNLL:
0k TH0, 15 (s

> Atavlmet @5 APCOT +RI° AING PULTFA PUINFINS A0t APL PTIHIB T AIPL:
CANC(e::

3.1 o290 P

P APCOT +E° @ APCOT: PANAN &9TG 29N 70US hoLEPT 0990046 09Lm1? (LPY ATHY
nTUEPT MANMHT D (F PP Phudet: PT7HA £I6S PAPI® 10T PTIRLLANTFD- GFM-:: e APCNT
TEI° PCANTI® L8 L LIV (PPSTFO- A FoC PAVFD<E +Rav<y A18.M1rS ArenF T DAL
PHAMFD ALATTI® PATFD PPIS aoAgPPT (M9 @7 (o etLavy Tt Aeto- @L Ae-
PTLLATNNT OLA AINTE 10 (AP L2 AILY PO APCOT AR ALATT hom, £oF
APFLLINTFD- (NaeP vt hS o FINFE MOV LCETF) NAPTPFD: 1AL PR TIACTT LPCh N0
AL (LLLA® U7 OO ATV 481k £96 NANHT D A0S @EI° PHIP AASI® @-n,F 971t LV 10+
LU0 1@-::

RAIUT @5 APCOE +E9° P05 APCOT: PANAN X916 P 70US hLEPTFT 099H 006 Pch14taN-
w3 APCOT TEI°  N@p APCOTE PANAN Z4TG P90 70U PL&CLT aoCY NG N“IHPE-F NCYEY
M990 @M 9L 10 0P8 hed NhéA PO APCOT +anOsRG thihh® 994qeP Ty
+90LPrE OCHCHC 280AA:: FICTI9° (19408 héGhe 0719 ANAL PPk Pavety  hpasege
LaPIPmAN:: ATHVI:

> 0N LAV 2PLav PGS etne 71§ FeIC
> NeHRYS oy eo9.a0iens Tt
> 05 oo’y FIC OHtT NTPAPT 2804

Py APCOTt 9940L AGPTOINCG 0794 PGS AAMTS Pooetd Ad hUPid- A04taN 2C 0% HEP AL
UL THO PRNT PALAIA:: QALY PaPEavse (d- ALY 27110@ (77 DHALE NATAIAT AL P
P APCOT NCEATTT CNTT U= aP8AN £10A:: P804 PLI° +htd P71.0m PAND-IO:

> @D APCOt R AN Uz (avavly HhIP LLETF DT avfan:: LV PULeMPAND- 2786/
nNCS (oA Ad9091F T av/an (1117 3.1 Lavak)

> h@p AeCOt +R9PE ArPad (Opertor) 2C AT vsd OLet:: h@@ek (I €I°1ICT
AD-PTy a0 QAYFN aOPRY avl8ti: PPSANT ha-eet thitd ad A28 A% P 1910C
RPBALYS o129t NAGT erAec hatt aPr? 0 ALaNm? &TAA:: BV PPIT 76
N%aot pL: @-OT QAPE @5 APCOT AR QAT hihat QA Aen1? Z89° 1H
AILTLOAL: N T4 sBI°C aPTIHANE
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P35 hPCOT L7 COATT JPNTORTT AG PT1T APLT B0A TTNLE:
NANAN, LAD-T POATDP APIP av8AN (P+SNMEP T DH-+)

YV V V

NavAPDsB, W $PTF OC PAD-T FIC av8On
> e0hhat aPF7 (PAhAN Z4TG 76V €T1C) o P T

Y7 3.1 0P APCOT TR PhE.909° LLE

> AL A t®ds PO TLALTF PG TosF@ hodt OC PT1F0@m- P avmy avpPPC 10 hATe:
qav’t ANAM 1LH P@P@ oM APPI0 P9 hUP1 NAMOLE: PADT @< AmPPI® aFT|
PALAIA (ATPAN, ATPAR)::

> DA% TIOT PIUTTD- P avmy avpi(l PTIPE hedeT dPNANHFDT AG TS AYTLPNLAIFD-
UL MEI® AP STAA::: APAA PTALR 19019 TF FNATD- AT &TAAN:: ANLAL NPT PTIVFT K83
NT9OHOH @3 A“I&0N0 PULHIS0 T LH (9°RMC PICT QAN U-237 av1avt BFAA::

> (L9 eavl s avav (L8 LANTCT NaomPI® PhL TS T%T L3 I°CT avmy avav i (IR T149°
2188 mRI° eav(1S-t €27 (lavar il avh g+t LFAN:: (1LY 9Pt 9°7 LUN @D KL +0m? 9°7
PUA @D @F, TIMe-PLL FTNC K810 AS 9°7 LUN @D apaC M- T AL ah TI0P &FAN::
e TI169° STIOF Ravld PP ARG 05D “iet Ri&t W11 +PTLPTFIG Wrba POy
NaomPP avl.8t FAA::

hegos. 099,00« pPL: +90C +hC AnLe ATLTLNTA TTHNL PEMC PALAIA:: AMPAL PO hPCMVE
T2t 0804 T A MPTL PR TACTT APTIHAN/ATIOP LLAA:: hNLTANS PO APCOTE PANAN,
Z8T AT P90 70VS DTLEPT Anat ML OFRans T AL PATF®Y APMenS PUIAAP UAN AP
Navt@-« 47°CF TIPSt NF FCTI° AT Lm-9°:: hetS eNhat a2 LANTT L@ APCOT +£9° Aha(
AAD* (AN AhSSTS NALTE A% APTF O AFAPT Nhded? Ah® @9 N8US NCUT AMCH
aMPI° APGAVGFD- ATHO, TINRNT T 1032 0O<5 Tk AAFTITTT AP 003 APCOTF +E9PE (ATPAN,
TAP TLAL AG PhP TI°T) PoLP8@T @ MmOt APSTE AT A1AINeT NF AT9.mP®G MA
P35 IO AMLNT ATAINT AT mPar hPMes, TIaPav g TINHTIC PALAIA::

3.2 Pw3 pLAt 9G0P HePT

PNCA PLC AT 910 9°LC @ APCOET 1Nt AddALTE Ahdt e9UFAT? AL1S eNhat A>T
AgPnAnA AATLLA 10 @37 UMk R4 NTLLLCHM: eNhAT ALD GR1T: (@D IPrR ARYTH:
NTWNLAN ANSTLEPT TWNEP API° AL OTavAlt 122 @dD<7 ATt O TINL-D AIPAT ao(LIP
1POF AR 2104

> NANAL haet 2@<p APCOT PPUF eHAADY aoCm aohhd:- PO-PD7 T4ANG DD IO
hhAT AT9.m0E PhAd AOD TIN+ Lo +I0C APT OL @< Ak L7110-F7 18, PVt
TPALTT AevhAhd PATAA:: AU %L1k ACIPE ATPAN N@-5> AhATt AhAN, 27171017 Para 8%
LT hAhA? araant? Prkdd: PO APCOTF o761 /ANATT (Source) aosa (97028 AL
GAee-LL P NN NolhA A%INDIE ATIesR 1@ ZILTL3OPD (@3 @OT PULTTD-
PENLLL SHF NNF (03 NPCAN CPF (MI° AANLL LTAA:: ANTII9TT 76-V U1 P@<5 9O/ ANA
aoCm Aao T AINTNNT TIPA D5 Tt TFac/Onhat OC FHOTTF QP FaCTFT Aavdin POTAA::
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> AT P9UTFA PO TNt \G-PFY aPAT: - (ANNLD- P@-P 99Nt APPL A N9INe+ -
havmav @y (&1 (9v8avse N T7rPE avng. 91849 . 10+ ATINEA AeD-9° (ACINTTrE Nd
PP TLhATS aPAPDBP T avG L F DT T9L1T PANIA::

> @37 9 (disinfection):- op@ Pét N0 LLE AL TT TS (@-OMI° (- 18, +PALT
oR9° eNANT Pt PAND- @5 ao Py AAE:: 9°N70EI® AIHY Pt TICTF @57 NTThav- 18+
ATRLLAN 10 PG RIPTIG DD ok (RS AT ATAPT (PFAN P@<5 9O (1909°L T
OeI° -5 TMLA WIANINTT aPhmt) FaeMFG RitE eholhd aem? aemed @S-
APNMT ANV ATRDA T1€L0 1D+

» @30 £299 X 18800A aohAhA:-A7L ADN, PT @3 hdhae QA avp( el O-+AGPL. (L7
PNhAE PPN70T 19040+ 0@ EOPT ANLI° 1L QAT PD<5 avP8t: 9933 H AG TIme-PI° L+
1M-::

> O OO @5 TINg°:- HALE PPNIOPTF MO APCOT +E£9t AdT8LC ORI° had-d P75 hah
Fm P &40 MA@ LT 18291, PTLANADTI° @< (RIPC LD~ TINLt (16 10PL D-AT AIPNHIP
Ao (1Y °N20T (0T @OT @ AhT° apmPd® 4.MG APeR, A5 10-:: @57 hhP
aMPI® I AT Dk AaPCE (LPT° (ALTE 7% (LN AL NPPE PTLLTLD: G 17 PAAN
10 PTLON ALLATP::

3.2.1 AhAR P@-3> “Ig® (physical disinfection)

ANAP @57 TN TINE (@< OAT L7ULTT 18, S TPALT N910D1L ORI° T8+ AT8LLCH A& 1 TF DT
TP 10-:: (LA L8 v\t PGPS PP ANAR PO TINg° HE&PTT aomd® LFAAN:: AILGTD- HE,
@57 N7GAT ALPT U-ATTO- £99° 1008 2LA NTIMNeA 1022 @57 MRl C ATINET P1.LL1D- (¢
hPoq havCe @ m 971k A79C Havs-spy 1m-::

@37 TGNt (NStE 28 18 P FPALTY AL ANk4LT ehdfT (LAt AT YATLTEO ATRAA
PaANNTT NP @A A%ITéT O M7 10 OO AR LbP MLI° AL L 1AL hdA NhA
076V mCP TINet:: QA Qe 2U HE Al £1%6 0RI° 09918 At €27 Den, NATLTLO-
AAHE D RNLAAN @& AATLPT AT ARWPT TAA:: T PTLPTF LADT @5 MPav<y h\aPD-LL0:G
5@ A@PHPH PU1LLENT LHT A7 TOC AL S AN:: PPHPHOT @ Nov1Pyd AN MH9°
A19.5LM- 7980 RFAN:: @D AGAT aonPd® (FHAL ALIPLIS MIGT NNGT ATGLmE LLSTFPA::

NeUe NCY? “Ig® (P04 3.1) N0VL bl CS Navpt @57 (191Nt eoTNg° HE, 10<:: @57 ABUL CY7
TOAT ANMHEE? O e9LPomet7 BCT £184A: 8V HE e td aopt htmbar PNAM @M,
10<:: 1002 1CY7 @57 TII° PAIPLA HCLT P91.0mé AT PO-5@<7 avpt aon’y 50 4.4 W7 1468
NAL ARTE (% 180T PALADA:: ATS @37 18U CYT P99h9® PAk oo @57 (TANth
MCaP-Q/a P PAP QUL NCY7 AL TINParT 1@-:: UL AL h78.8L P7laonl@- AALOT A%t UL T
OP1 P7 102 478 LB9° (9T @P0% PH TANEh/mCorh UL AL Ae.8L holLl9 v-nt 7
AFOAE AGFT T LFAAN:: PTANER: 05 BUL AL PTLBLMT A%t AP4 4aPGT) NPT -t 7 7184
PALAIA:: ANAM @t TANENRT PHCHE Me- AL TINPart O-@<7 NOUL NCYT ATINet +en 14
av-pt (1loAM T &P PULLANIDT Dt WPLPOTT £OHA::
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}
\_/.7 >

18, ST HPOLT AP Pédt 10U 6hulC
@57 TInge

o060 30 @57 16UL NCYT “Thg°

3.2.2 @3 (ih7Lhé 709°

AMHT®- nohiet A28 m7he hhASTT (hAed?: AHT hG A7) AATLLININ (O3 OQT PTLTF 78,
TPALLT PPN API° ANTF®-:: NhoLaret @OT (st P9PGD @57 ATTN9® PULLININDT NesT?
10-:: Qed? @37 ATT9° NALD- 1. 7mPar@- DLTLNA 1@ JNTEEIC ECTOTT 19PN @-m,F 71k
PHAAT NP AL A7L A 09177 0@ +mPULPT WL ool 044 NLLAI® (a4 (O TOT PADY
Pholhd aom? oo J++AG apArt POLFN (PP sPhdP( 1-::

APMT A10NT PTLD-ADT @5 hiedT? NOH aPAh 7T 1147 01999999+ (@< O-AT 9P6R,a°C jM-::
NN L2LE Phies? ATh A L9 Phied? nolnd (@D TImePTLe AP TOT aPnovC 10-:: PAPL
Phws? @ULT WL AnPHN: @D KIC (LA WG LarAnAT NAMPPI® avavavs @ oC (1N AL £1G (v::

NS PHEAL @ ATINI° P10AN:: PTHALR HE&PT TPI® AL PPN (LIPT Phied? VLT 109 NT1&4
A% AT TTINAMAT LRICLA:: LU Phird? OVELT PO PO (19099701 0LE9° LI, 100G LA TEA::
MGLAT D HE, L919° AWTL L NF P71L1010 %kt @RI° AN aPAh P@<5 APCOT +R9° htmTr 1FAA
oe9° eNhAt ANt (LFL P9LnorC 10+ PO+ RIPTIC PANAL &% 70US RPPC T1Be AMdALTE
O NTIMEPTLeD- ($AG AP ANTLPE OFL209 L7Lha+D<7 e0hAT AT AgehAhd AATLLeOTA 1@-::
P APCOT v-3F Aah TLAAA &40 O 1L2 hed? aemPd® 1L ALLATP:: PHAAN L@ APCOT +E9P
PANAN. R49TG 7BVS RTTC +LCT TNhAT AT eoLearAnt Pt Nhaed? hoThe T+ 04t T4 MDD Tet
goCavs. av D1 hAOT::

Nhaes? 291.0hae@- @5 PALLLAGT N@DOM- $A0 ANTPTET TI201T PALAIA:: hies? 2800 @< @O\
ntenavld AESEPTIS GRLOTT AaPLA PADT O-MF 9T AATLPIN A P9.U-9° (HenT16 PO SaCh
aP7 AONESLS ANLLN aPLNEP AATLPGTFD 10-:: AAHLY &&CA @57 Nhes? NI 7 04+ Tt
PO :

3.3.3 @57 OMICHT 1Nt

A% @037 09190 AT1 (@5 OAT POLTTH $AAPT ¢0 NP0 OL AC ATLACT N97L4 DAL Pme-0-7
@3 (MA 0 NP 10 U $A4 SHAPAT @2 (holhd A9 ¢HAA O msAd7 ParMA:: (1o RI°
@57 (1T TINet AN Ot LATEN::
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4.7% RAOP “1MLL

M@ APCOT Lot MAT A% A1 @57 ATIMNet (04T TPI® AL APPA PTLTT@: &.M7 NARP D57
PIIMNLt HE 1021 2V T8, 9. e04A10+ Pholhd 256 hetd P19 AInC @5 hPCOT ACoT
ATk HPHT 10 AAD- 1T BV @D 1Nt HE (@D OOT L7LTHFT PPPT APATHT F
P09 0M ¢ (1P (@5 OAT PPét SAAPT eNAT ADTG L@ AL N7 PULLeATAAS AAPT @-pm-
0L 33 AP rtMe- NA avdnd® Aot

0P CAAP “IMSE (slows and filtration)

NPT CAOP TINEEL HE D57 ATIMeAF (MI° DM, o7 1@:: GV PD-D TINLt HE AaPEavse 1LH, NI
PGAI® A1CT AN @5 APCOTF LTt (1 AL PPA 1®<:: HY P7INe-t L&+ NANP ATT7 O-OT @5 PN
NPh @L FF TImePLe LOCSA:: OO P4 NAA MeOT PATFD M), TPPT +PALT NaPEMC
AQD- AP 78, CP TS 0037 P90.00°meTT TPALT LOMAGN:: PHY HE RIPTI4 PO<5 GAT ANALE TS 929

AP, PPPT TPALT 9P MC FPALTT O 271 0TING NEF DT WR.LNGTD aoCE T -

Lid = Tightly Bttng Ind peervints
conammabon and unwantad pests

Diffuser = Pravents gshurbing the
IRrabon Sand layer and prodects the
Dedayor when wilel 15 poured nio e
1

Filtration Sand Layer - Remaoves
pathogens and suspended sokds

Outlet Tube = Requirnd 10 conduct watel
from the base 10 the outsde of the Misf

Filter Body = Mokt the sand and gravel
Iayers

. Separating Gravel Layer -~ Supports me

fitrabon sand and prevents it kom going nito

he dramaoe ayer and oubet b

Drainage Gravel Layer = Supports e
soporating gravel layer and helps water 10
flow Mo the outlot tube

NP0 LAOP TIMEL HE,
A0A0N L5 TPI° AL
PIL@-A (LUP7 LUT HE, P01
heDFP CAAP TIMLE
MA@ 2ng-FA (PPAdA
3.2): 2719 QGO+ AN
oo PALT @7 It
PAAPTF e+ PHOT7 PANP
heA N990-NF A8.0 AQP
NvgR,avC DL, (1¢- aPav\(
ANz (e T769P

PN P~ +RAl a0 Gt
ANQT:: NP0 PANP
TMLEe HE, PO CECOTHTY
PULPING AMG 18, P
+PALTT LU.LODAL: AT
T1C 17 O-Q7rt A0OT::

L HLm9° @D v-i\LH PO-D
ok PN NAMLAD- 75,
PP TPALLTET LTINDTS
O3t Ate19T
ALLAI:: NAHY @PD7
A5 e 7 &t
Nhaes?: NOVL NCY7Y
®e.9° NTIGAT TIng°
PNE.0IA

04 3.2 271 (W@ DF P CAOP TINSE

@ NANO “1TeT

AAGTD HE, L919° LTHAN 248 @37 N6V AN TNt 10+ NPT PHAS- 76°V 6RCPT NoPMPI° D%
G AL Noogn,avC $AQ HPET hG 18 PP TPALY? TI0D1L 10:: LY M Tit7 ATTAAA
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P90 (LIPI9° ao+x 1o+ PNNAT TFoACTT LADISA +NAe AATILFavT (hAes?: N6UVS NCYT @RI°
N99¢ATF TNI° LALAIA:: PG TPav @-3@- 16U (19PPF (lhaed?S NOUL NCY7? “Ihav NAm @+,
PLCIPA:: POPDT GOF AH8LATATA eCR TPI® AL NPA ¢TC NPLHD- avF MG aPd.8t AANT::

&7h &AHC 2&A (Ceramic filter candles)

AcoLh ZAFC N2&AA (P4 3.3) P44 PATD- NIt @ QAN TIme$oLe O-AT oot PoL0¢-
A7 O T8 <8t AT @< @-F NLOAT @@Fo7 LPGA:: PTHALE PTIMEL NaLAT N19AT° AL
RINCT RPAM- P7LTF AP AT8T&E HovG R QU R @O-ONTFO he TG 091.04.0 884 PATFD- ALo1LnT7
(hollow porous ceramic) A0 1000 &6 A7k 168 N“1LPmA 27Lo0l+t GFD-:: AMI° O] P
PNZ&A TINELPTT 01 Lavim ANESLPTT ATINDIL (DT ICAISTFD OC (silver coating) LANMA::
U ¢ PHANM P00 APO QAT oot LH G-AT AATLT050, N0 oPPC ANNT:: NNI° PHAAA HIPGP
Ph7eA GRYRT PTlmpav-t AR apAgP Py MPgR: UFG avAh PULeAGN AT @7 Pol0nN
oL t7s SAGTFII° PADGA

NANONL  P9%ovlt P& TINSPTF P (LTI
O-MFPFFO 77 HPHT 1o PRICE (AGSC
781 NUIeFe VYA P8APT PGANT AhELLPTS
qglot NUImem+ fAh@- ALAG STAN:: (ooPrRgP
7284 ONC hATANMS hatac- (silver coating) T4
ALDIE AATLTFA @P@- APmT ANt AdTo997T
10 TINE ARFAI:: (o NANAN PF0S TINGE
Nt a6 eIMet Lt avmbd® LHLAIA (AL
ARG ABT havmda P @ (44

P04\ 3.3 HIPGR PNILATINSL

FNGLL7T TINDL:

(HY BN DT PEACELL TINDIL HETANEP 2P LAD- NMI° AT (P PAICE AANLPT NF AP
N TINE6L ANTAMIP:: PO TIDP PANT ANLATL TIC FAee-£L7 PTINDIL HE, NANFISTE PNAM PML
@ 10 1A N U-eI° PP OYEFANAT (AZS ARAL P9LTHF N&NRE-2L +NhAd @egP
+avdqe, PqAL-L.L aPMt AATF®« TINT ARFAIC:: AAHLY PapBavs @ 9oCes, avPy PANT RIS PEACC-L.L
am7 PADT PO ANA/PPTR AT ATAINTS AP TIMNALTE PP ATLUIP P&ENRLLL aPmik
NG IO PD-5 ANA/ITE AMA ACIA 10T aPPI° COLAIA:: NATICSE (1AL @< avd ] (G (1P
PEACC-L.L TIMNLP avFNAG D@7 AaPm TG AP TINAL ANF PP (R9INLL Den? AAET N79TFA

ARy TIANG TINAT PALAIA:: PEACLL TAC NAGFD- ARAN. Poome AANMFTF (PULOT 2005) TG
KI8L10 ATPNPT Wravhenr::

3.3 thzha 747

N@-p hPCOT Co%T @07 P AR BhLINE PUr TIACT 08HRTS 0N70F (heHRIC ®e9
horhehte) AUtt 29L.8ms AT SFACE ao1d L A B8 TI0P LHAAIN:: AAE hAE ATLHY 481k
AUt 294 Me@ NANHT @ LHLT 07110 AATPEANS Qe FLav- Lot AT (hen1é (1703 @-g°
Ot HUL Wt AAPLLHS hrrehte et PADT 103 NGt (FParm@- aP(LCt aPlt
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ALMPI° NaoPlt 10 APAA AIOHE 2717 Pm7 (ratio) AG HPTT P04t aPm7s DG4t ParAdn
GCF®:: RIHUT PO Tt etRavy PA1ANNT HOPY AATLPATE (M FMPTLPT AL W& tE Tec
PCeCAN::

ACT PPt @5 APCOT +R9PE 09920107 A1AINT (A1 aPmy aPamt AATTS T NPLERD: ¢Té
APl PaPM @~ M PULPT @D AP TITLAT QAFATFD- AF94 a0 ALTHS PPNIEPT CFm-::
MA@ FOC 29900 @+ Lo9° NeNTY PLav avhANA TG /¢ IC PHLLH avPr 1@ (1Y P80 T-QT
amis Pt HY FOC OC LT PAFD TME4L PTLAT (LWWPT T4T Ao e OPAk TI0Hnha
PTLFANTS AT FANP PISPT 17 0@-6h, hTH A7LTLLNLATF D+ hIavAhFAT::

3.3.1 A23LT (9% AG N7IMe-PLe AhAeT AL 999,872 97qq ¢
(LU h&A PTOA AQTEPPT PPL0-T NA-OHT @ FaACTT 094~ ALLCT PTUT ParetE DANT GiF@-::

> P05 TIMePoLe FINCTS P1LAL AP (7L TN L NG T M1y L7LALAT (L7 8V
0¢ QAN PNEF ANGO? SFAd:: erAImet? PHRare Ahd o1y L7Lmamt @-3PF7
Mo PrLNAT@<7 P05 Nt AS eNhAT ALY AgehAhd fATAA:: @L @-AT PaPATmP T4
M9Ime+91.e 3C AL Pt (avPavse e47ne7 h@PPC (Structure) &40 0P LHLADIA::

ATIT M7 A% OAD A PATC AN Naondd® (7 Pe7 3 7L 4HC o€t (P 917
avh\(::

> 0@ TP AGT AL 27L4MC 2ImOAmA A2%U-9° (evheoC AL PA-T7 In1PT Ptdar<y
OeR, LRI NPPTTFD- (110 v-33 a°m1? AA(F:: @< APCO+E +R9° AL CAD-T NhAT
ATIOP PO TIMe-PTLS F1NGT avav-A G Lt AATTYS 070 P Navie 1o H D RO D<F avmy
A7 @R -\t W%t ARTT avalt::

> @5 1AL avg/lP (NCA P°LC PO OAN HP TINF AT &TFAA:: P122%7T TAPT aognaoC
Phca °LC @5 avmy (P PTLAE UTAAL ATICOR 1D 8V (d- N TSR PULAL LT P47
PNt ARTLS AP LH P8O0 AANT: : T4 @37 haom? AL TI°T ALCh apmPd® NPl
(AP0 AGPOT AININT) UL RTPTC T4 PALAIA:: JPNIL+HRI® aPAG (laemp9® (I @D
AON7 AATLTA:: PO 12287 PAPT NTLenaPCOT L ST T9C NANT AAT D PO-5 And IC
TPAPAe ALPT AATLTA TrPE 99849 PALAIA:: TenT18 A6 ATPAN A90 PTLBL.C M-

FEIPY (PAS 12L) MIPC (14 AN U2 T POLAIA::

> h&t 1 0rea @9 QhNT PIANT PARTDY P1LAL FIC8 av10F (Apron)t ALY
avhf7G TIT avmd® NNAE? (AST LP7A:: 2907 QAT N7 Lhat0Fa- (FPF Tra
(+emT14 ATIS PTLLINIA $48) NTIHIEF NATTF LA ATIC LH @ aoP&TF FAN::

> 9o AT 0L @t holadio- $aa/ht0ha @3 OC OHEPHS (1€ TN LATLLINT DRY°
Ot4ace A1 PU8C A@-P P20 hAk ANAT STFAN:: PI76Rs7 @< ATTAAN PTALY AaPi6w> T
APAN, (19°76Bs “IMe-Po1 AN P7LTTO7 ATPP PTG P8AA TI0D1E 0 avidet +o10LP
@9 PALAIA:: 29°%es? ANANL TN “IMGThCS 400 0T P+PTE eH400 APE NPT
N9INGD7 @) DL vt O-NT ATLNCT 91845 NMCE aPAh P7Lné@<7 @3 Pavdin (1&-PT7
AMSAC TINGO7:: 8V (16~ (OG- aPFOP PANT TAP RIPTIC PI°760s @< AT8LME T7.PE 714
10<:: ALE AQF 00T (HNGE aPidet PANT 8L PIPT6hs PO €0t (19°79° apAhe av 8.7 (.
ALLATP:: BU TPSANT PI°76hs ALY NP4 NI NIP ek PULAPD: D APMmd<7 \PLCT
eH1I0@-7 +E9° POLA ALLCID- S FAA::
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3.3.2 (1@ T0\CB, avlAL 0TS 176

P03 914G im0 (leakage) 9C N@-5 TInLB avl-Al AL NNIP FAF 090,50 (4 TOIC 10+ AAE
AMG PTLNATD- PO+ 1t FOC NP TF @D IO IOC PHPPHS Lar$MMEP AN AATPTC DM
OFhhd A7820Z58 PLCIPA:: PO TTImOAMA ToICTT ATIDP H v &F aomPd° LTLFN (LT PO+
et O 17 &S et aAae- IPnC aomPP PALAIA::

T4 et 0F AFLCA: T PHHEHGTT avar it PHG.ADA::

>

O3>0 NNt 2240 (PO AmFPPI® TIHT) TINT OHavlTDT O5G TPI® AL PPADT @)
a9aC TINT 102 QY TINT (PP PHavl @7 0D gt AG TPI° AL PPAD-T av/lB hdMs
Nae@-0L: 4AA N7TNBL: Frhq TPl 10-:: PP $AG CALAD- +RI° P 7 avl BT aomPP
TIF (P77 A7 PUA 0T A229104-F n10-15 L¢P @L @ aome$ole 3G @5 Ar8.10G
U7 AADT HOME RT9PFET PG A% 9°7 PUA ALY T10P LFAA::hHY O-mt (oviat
mPAA Ptavltm- @5 AP0 PHFAM@ O ARTE 2ANT @ ORIP hIDT av(av( avFLTy MRIP
$M @+ (FFhhA A7L7120¢- TI0P 8 FAN::

@5 Nh'rk a1 20 T (PAN P95 NAAPT (PAN TI0P NOL 1D SFALE MBI,
MCTT (@5 TN avlAN ANl aearhnt mPol LPT AL ACTOT: etHhaet AIPA9L AS
N$MEG (@ a®-LF me-t-F AN Fhedt Tt NPAN Fo4T ATPART PHA:: AAD- PHAA
AT U-CI9° @< aohav( (1avH ot et HYl @L avlt @O T NTI0F 2079, avharC
vt P37 €At aPAYt:: QU7 HE NaemPd® L7 @L N4 HP NIam2t AT18avp
(lovPhC P97 NOm(-7 (leakage) v F10P EFAN:: L FTFF@- o< avhiavC 1ovhrtd HEM-7
NavL,079° avqPi( F14 PANTT AGPALT .48 ::

A% POUT0 P05 $MG FACPTT TI0T: LU TIOP LULFAD- PHALR +m P LT (hddet TIHA
am7 LI A+ALL NG NOLPT SHIM@T @5 (97190C 10+ LRk Ot Po1.040@- HALL
@3 AmFPPP (ST PTLPT RTC OHT) ORI L@ $ME T9IC OPFT LINRN:: PhAODEP T a0l
(e T @RI° HPHT) aPPrT TUINT LLAA:: KINET @< €283 avlf 0TTY AS OO OHT

@RI +m P AH NP PO-B@F $MG a4 AR PRLAIA:: BUTT ATILO1T A9PAA, 1000 AC -2
FMPTLPT Wr8PG 01714 28NSO 100 ARYH avavpE (1 028 LAMA:: K7L ORI° U-T
P2 19LPT QUTT O W18P4S WTAAM- NoPmeP ALTET (Fhha T10P gFAA::

HPAG D5 9rt: QU PO AUt RIS aPP PG T4 N APTF (ATE LH @207 ANTLhetT
PTLNAT ALPT AAD TG £° 0@ avaavd. 999, L7MAPNS £99.007 O ATC 103 (6nT149°
19442 AL PRPTC AADT AAGPTC PNI0T APY & AN:: gV TC N0 avd s M PTG PF
N AAF AT9TC PLCIA: NAHY aoq Y PP +mP Pt NTIembar(\t A%t PO
TIMé-PTLe FNC NANNNLD- NTIHEHS +en 14 -3 (F NTIH8+ PHPAmd. A1\t eram Tt
T947 DL LFAN:: AAD- 1974490+ avhiavC AL eNhAT A2 P715C Pt @-3@<7 N9Th9°
01407 LH TI0L.O<7 AN T 91940 SFAAN::

N&TT @D Wt LU PO aIMOmAT AATLLANNG T AATLLANTA AT TG m-::
ATCHY GLTE FC (oot ANE @5 APCOT +E9F AL NOLD- 2938 OALT “14-ET Aavdin
avSMMGEL arImI® LALANIA::

TALR 0O TROVT OHALR 05 AT 482 LU T9IC NANHT®- (@< APCOT +RTT e4AaPRS
(@3 a$NMSe GAN. AAPTC AT.0-9° 005 “TimOm- et eolhak F9C 102 A79Y
90k FaC bt 2@ APCOT: AN F91TS 29N 70VG hoLEPT 182 PoLavAh~Fao-7 PhAd
LCPT &6 NeomeP T4 A1%.4.F MAP PA PTGT S04 97491 PALAIA::
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3.3.3 ¢79°T T744¢ (-

N@0-3 APCOT 2C%T OOT NANHG®- nT9°T OC OHPPH TaCT NHLYS N0 autt T9C ogd
Phca 9°8C @ aomy HP TNt AT O Hemls 91 PP PhAS 9115 A°Co%t avGC 1@ (IFAL
Laq° epLav avhANA PTG A2Co%T ANIPSC W78 PG TOIC 101 Z38U 987k FIC ATIND1L 1.
PG PMRYTE PAD- PTG APCYT ATASC TINFAT PHOAT: APPTT (OP+ avdPCE +en 16 LaPAPDR,
0PPFY avati tdave NAININT O¢h, ATERLPPYS ONATT Phi8t +mdolo- vNLHaN @L AA
UG D PATMNP LMD IOV A8 BL W I8LAPAN (T 7.PE 27¢-P 17 aope-t PALAIA::

wtRao: AeHETFS @<y APCOFT AN Z4TG P90 16US hLEPTF D¢ Nav@eet em-b hbCt +E9°
ALTLE PAININCT U@t PLap avhANA TG AT £4C TIGF N&€TTF P9LLAT AP, 9401115
PaAAAT MBP LSt PALAIA:: hIlAON @RI° PD<5 APCOT: AhAL 4TS P90 76US holtPF
M90S PAT7 FACT aoCdPe TITTHG 907 Ha0C TINGDT ATBAVFD- avGC AATPFA (v TIC 10-::
N0 A2LTL3OPD- @< +Havy 009 L1PAPA ATSCT NAIMT), <5 +Rav< A7 (LLAP WAMT
ATHH@m AT &TFAA:: PFI° a0 0GR POV P10 SCOTF @307 Trt@ (LLNIPCE ARTLAHCT
ast AAAVFD- A TAL QA PLav aohahd 715 AL (1E PPT AAMS ATEFPA “INT ALFAIC:: (RO
PAD A@<1F A79.04 N19°T7IC NF 060 2O TINT NF0-I° ALFAIC:: PGD- TP AICT aP(lT AAFI°
PIADY AT OA U377 aPADT RFAN DL TIAD- AD-™ 99T PALAIA:: QALY TIF (Fhhd A0é-
POFANTY PPt (19900 (eod A0 TI°F thzh® e F9C @g9® hltan 0Fhhd ArSdtmeara-
a7 UL SPGA:: AAD- PPN TIPE (AT FOC £CONT AT AATLTFA AFPY PO +dav hpC
ATBAIME ORI AT8AMSHST Parannt? OHhhd m7P$ T10P PaLAIA:: NAA aPAn: chldAan-
094 Nav1at APe? A& mC ANFTICFO F APLO-F GPGA:: TIC 17 TP LPE GAFD PhTé
aFmC AALTT DAHTIHOE ALBO* (LFMCI° HARTH ARSLM-9P::

NHY hGA OTFALR TP7F AL 0913R eFAaPS. TaCTT Nav8an AAAN Pl e AHLSPT LaMA:: PHY
PEA AATIS Q4T mAP LA NATSUIS OIS AL P99AQP DANTFTS avl8 AaPamt ARLATP:: TenT14
alEPTF OO FhTELT AL 184 2AAMS A1 O-OT thhd:: APAA, 2PLav avhahd 7197 PO+
adg avqsPF LN had (Abate, B and Migbar Assefe, A., (eds.) 2009) Nanh70. £0¢
PFHOE (18 avavAnt RFAN:: QU PHHOE®: A1 2PLav avhAnA 715 T9IC7T Aav& I 23AaPG P+ALL
PG TCAPTT NPAPT PPHS PHALE ANGOT 29910 +90-F AG Phitd 0P T7 Pt 10-:: Q984
6 @At OPAPT 2PLav avhAhd 716 72800 Pt OC T80 (PP rg° PLap avhAhd P15 aPo(L LD+
(intry point) e@<5 APCO+T: PANAN. Z4TG 21N 70U7T 0Lt AP AIHY Dol EPT 003 +R9F hTSHCTT
a$MMCS NPATSNTS 011G Ae-PT7 67°CF P NAD- aP19P79° LAVTFPA::

O FACTS NG LPE HEP 907 av2.l9 Ar8ANT 27l ANB&T 999+ 10, LAMN::

> MRS 79T OC HEIrt SAF@- FoCTF: Wil TaCT hehay edeav avhahd 716 OC OHPH (LUPY
AL (NH v-2F POATT TG PoLNBL @ TIVE +OATF (¢ 90T ABar (1744 ATE. har(AG
&4 9°39° P16 AGLLAIC:: STIPEY v-3d A9IOP n@-» APCOT: PANANL &4TG P90 76US
N EPFG NATETC OC +Ravy A HINTE 22978 oHhak FCTT 097 apde AT A TN,
@epTt SFAN: NAMSTH 3.1 hAts h9Paac 2009 PHoALm- 9PAN, PLLeAPD- (AR TIT AL
NH FOACTF W28 10 PA8 TT AFINT ATIF AL 9°7 T9IC A8 ATHUT HCHC aom@eTt7
(check lists) aemeg® @280 TI°F 9°7 F9C AM8ANTF ATIOP 0T IOFT PhLI0° N TE @57
Nr&aL ATt 9°7 PUN TIOHDN (Strock) AZL7LE.A aP17HAS -1 TIOHOH (A hUPT P4t
a0 L8 T AR aPPPC ATLULLALA ITHNL P PALAIA:: AAD- TN PTLPTT A
O aomy avPin AAGPPI(RT (D5 av@f AavavAt+ NPLIP B0 A% LBL WILPT avmPP
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POEADA:: 2V PTPavAnt@+ PPSANTE NALAZLC OAT P99TT 19059 TF TFoC W18ANVFO- @R9°
Pm-3 AN HP TINET LMETIA::

> AGAD DAS 79T OC LT A< NAT9E-Prt AN SUPI@- PG CTIVFET QAT aPdPCE P75
ARG ®- AhA (Apron) a7mP hA@- 019910 aPANT: @< +kav< 19990 ATC PFmdéS Ahat OL
O35 &A% U h7LTILAN ACTIMG aPPYG LTI AL 76V 71849 L10A:: (TemT149° 10\,
PPAA @ 4N L aPFLT TILDIT: A1V ALk 0119 Oé PNLYE PI1.TLD- D5 APCOT?
PANANL &GS 29N 70V7 h9lE AT ANLTAN 0108 F9147 ATIHOG +Rav A7hN0, ALLNT
K71L10 (A N F 1m-::

T1C 17 QA T4 005 APCOFE PANAN F%TG P94 70US bt FhhA NF0LAS FarhC® A7nT T4
PLTF @ W&C1D- NART NOFPC ALADLGT ALTAIP:: AARLY T4 AI°T A7LAH4.ml aPPP +rhG N91NLL:
Peh 120N PO-5 APCOFE PANANL &49TG P 70US 2804 &7°CF OO T “Tartt PALAIA:: PT04 °n 70t
PPCANT PPLav avhANA TG AATTNRE APT &TAA:: NePPRI° N+ APCOT: PANAN. &9 PN 70US
095 OC T4 NaPARF F9147 ATPG It O ARTH PH910C ACIPE av@-(L: A7L7710 9106 TInPar (L
10-:: QU PPGANT ha@-p APCOF: AN &4TG P4 70U holE OC NaPP? PAA LA AAS TI°T LTLP7
Phr A TEAEI° TIHITG To10E-P 7141 LOLAIA::

WM 30 PA29.27 TICh 1 PAP H&3L TI°T FacTF Jocave.

FacT

Yk

ety

eTIF hEF OPAK AP0 17
o3 P70 hrt

LA TLS 191G OAC ALNA

LA 7L47 Nev& 3T A0 19015 OAC
aopP(

LA aopavery (1LNA

PAANY avpaver, (LN oot

PAIS™E H7F a0 omLe hAPP

TIET (9)@-NF O+APPDT 41977 HF
N7+

LT ALAZLC P0ImP

LA 7847 Nh4G.0 oot

e n& NLATLS NFF HP TInt

TenT16 0.70.9 H°1 a°Pmin

-3 HoR A av@-M) ®R,9°
am'’r 70 a7

LA TLS aPEMMSEP NOGHT DLI°
PALT @7 QAN TP TI§ AN

(LA7£47 4.8 avaoCao(Cq eTANED
avpavsey M-y av--nqf

PP OAC TINP/PO0AT

(LA 7847 4o apavCavCs P88 D477
avpP(

20,70, aopLe:

erPLLM7 070, (AL.N oo+t

WEF D3 avif (LaPAD
AT DM

289 ONC NALAILC T-OT FPCPC
PG

(LA7£47 4o avavCanC WG A4S0 P$9
OAC avPeC

LAINMI® AVt

PAPRLLADT PTTIGG HT9 (AN &P
Tathnd

TI°F (7LAS0F ot
PAFAARL. 29 (LPOT

LTIOE 990169 NPT 00D Ay
m0® PharI-(C

PTIOFT T06L Nt @5 At mO$
sI0C

P15 H7°1 apavgo

e+Mavao®-y 1y A0 oot

PATSTY H7F WTAY oo

A7 H7FY (A0 oot

KD PP T

Pav @+ hEF A7 ANA

PhE @7 7 av$eC

hilzFo- AN

L2307 Nh8.0 avpLC

AFAC ANAT RI° koot ALTC

O'B047 avtat

Pheiled @ Add (NG

KEF o7 A&O evthirt
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> heog 79T ¢ T8t PATF®- Fact: hiv +hTaes, 2C eFaecL (1chF 9T i APy
RI0I° ATIOE TILF Pet PONTFOT RARNTFT aomedPS 010> FoCT GFm-:: (aoprpge
PavBavs P KCIPE AP P9110@ FhhAT PP 0115 A2C% T 9994716 AN Tet PATF @Y TP F
TTTF AILILFA QOO 9984 10 RILUT U-FPT AGPSANGT ADTEY ATIOP PULFAC U
Nosp A4S PULFATT PAAGP<P PRC aPMPP PALAIA::

NAA QA 2T9°FT Paod-t hAPIP/hd09° (LD~ v-2d TI0P PALAIA:: TIF IROP+ P19
LLLANT ATI&UPT? TMPTLPE TIOF (199.0a0CHD- RM-5 AT Lhihd @2a TIOF PLIP° (LA
LAT NINLD- e@-3 °CTH Paramt NPT PTAA? PO TIUF AhA 76US °7 ATLILIPAN hG
TnPTLPE NZGFS N70VE OC HEPH 9°7 LAN/LANN? ATSY G481k TaCT PSAQT NPAN
Posdl AP STAN:: TIC 17 QU HP de AtnPTLPT LUTT ALCT Nde horgic PNAM
T90PrE ANLAL PUPFT a1 PAA:: BUTT ATILITT P& TEPE TN, “9TT T AT8AVFD-
ACIMG NP7 AlvH%94-7 77900 2104 ::

MG FAE TIC NChF P190L TP7F ATNCS Q- (ARG aPAF) AN 1T aPPATF@- 1@+:: KIHY
TR7F QTR aem? R0 P A0S PAPT DATFO- 18 9L @ PHSN ICET NaPANA( DL
TOAL PILAVAN GFM-:: Y @ AGPMT @ A1\t PTLO-A P het+G e0hat ALY PAD-
AAUT h a0 haemear (4ot ©T9°FT £9C4 kavt havdt & 972415 DL 12358 Po110M-7
44 @p TA@L: 2104 ::

> hhAbtéh T9T OC A28 PAFD- FaCT:- hhahtéh OC o991 Tt 1 (LPH° P -
NZLA PPHP eTLMLD: CTIPT avPmd 10-:: QU ATPAA N0 hlCE O THhELm- Pafen
AAMS 0Pt N84AAD- TG NHART TFACT PO INC:: AAD- PFAL FaC TITE CiNCTFm-
NPT OACES N0+ avdin 10+ Kirts @< oGt arhm I Fo- TLATC L99° hCa 9oL C @D
OAN HP TNt AT AN 90w H19%hA 2 0T9F P+ HOFC - FAS 0L P15 AATILLLANT
QAT FC AAE AAE P99230PN T AoMT, @F4A:: AAHY PHOTC hHAS 9°H10 QNPT
PPLPMT hG PhAU-ET PTIFE NPT PICDELCNT avl8 TITTT AAGPF e ACIMG U1 ATICE
aq g oMt AAE AAE ANVEIS BIPGA::

AHG @< 79°7°F (PP nhdhrtéh 224 OC OHITT AT DA E141C OC 10-:: &Y (9o
Ptdave W TLHET AL1614 PP&ae avhAhd 716 LLCTATFPA:: (ena169° 281414 Ana(L
76VG AOFII9Y a0 Py (1PALTE B FAN: AMAD ATETEE 299105 T1C Phtone? 917405
T06L NCL (switch board) aPhrtdd A7 OFAL P77.9¢ 4@H (HhhA aPAETS ATIPT BAT
hté 71849 PG Qe F o~ 1m-::

PS@- 1IC OTrPE v-hI° PO FRave Php b Ui NATSHCTS hod APCOt: Aha(
KGTS P 70VS hILEPT OC (9T FACTFT aPAR S avety AP N9l TF e AT AL ar@ PPt
£10A:: LY 97 Al T9°T OC A196C h0e AAPT 79T hets QAae-P7 N99ate T
A0S L PP faretd DA ATL.LAPTPM- aPpNH PALADA:: AR 98Tk Ui A4mC
OANTAN Po<d APCOTE ANAN 41T PN 70U ©190C L£CLF aoCY 9C 0P @O
et <y APCMF: AN &%1S 290 70VUS holt PhAn? @ (LE @R9° 29N +L99t7
ne+g QAae<@ AT aonPP LSCOTFPA::

Phinten aPMMEe NEA PG L5 +RI° 05LA aSMMEP AT OHALE ToACT Adt:: ATHY
TaACT TINFP® LA TINTANLLD: AFALE TICT aPIAT (ABULT AHGN OHF): (HL07Y,
POCST aEMMELe MG TITét: OHF PEPT CF@:: (PR haTéetd IC o7y
U3 P avd AT NhAte: ANANL PATT LT ATV ATE TS PULAM@<T avlE
(ao7geaog° 9o aPqAN ATAANT APMen, TINPbart PALAIA:: Phiuhrtéh §236 w5 9oCt
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avl8 M nFFA (AL PEES AD-T NPT AR NNI° 04T Pk FIACT Aao+7HT havanT
CUGAN::

OHY POt ML PPk TOCTT AaotrEY NANFS N9°0C ANg- 2009 PFHIE®- 1L (WIMiH
3.2 OAT BAG P TACTT APAPTS ATICE avertd AP 7L e VAT +PPmA:: AdeT
T A1&F NeI4 LHAMS (1LG NS CP° O-OT AtTen1é h@PTG ADD APCOT: Aha(L
K8TS P 7OVG 0L 9IAAL Ahd:: ATAP &AL Phiheh TIOT APIAMICG ATINFELC
AN ADPTS MAT AT P7LTFA a2AsP WL he? T1PaPh D¢ PATF®- LCP-PT AU
2104\ ::

AMHT® T97F (PP hadhtsh SLA OC 19T ALPT NAHA SidtC OC 10 &Y (aPP-
AL 1614 1T LRAANIA TINT 10-:: 0180 §LEG 05 I°CF avl G M1 T hAFA (AL P2
AD-P nthat) A8 NP 04 ePr FACT A IS 1987 AdA ATl ddeemPoFo-

AaoAnF €71 AAT &FAA:: 0O 3.3 AL E12-1CT (rtarAnt 2oLeALAT HCHG a°m@dT
eaoi\n-k::

AN @O0+ RILUT 1900 T 0800 (ATHE T90R LLLIA TINT hLLAIP:: M5 APCNT:
ANON, 291G 2990 70UG hILAEPT (ANANSFD- Phtd 005 APCOT +Eot Aavgost/ TN LG
AANT CFAMTFD KAt CF@<:: A7PHE hTULEPEY (@3 APCOT +E29rt AL PAtT TFACT
AP8ANG ATIUCE e 1% AP8.AM: NFPmLLA° NTACE +iat@- 08CLF aPCU NG AP%.HD8
av-P@ §H 99829 D=z 184D+ 0L:CLt a°CY NG hTLEPE PCANT LD, MLIP AN Pav-
AT PULLLCTNT APT £ TAA::

wIMAAr 3.3 PPhn TN TPAPEEAL TIOT O CTIOCove.

FacF a7k, gy,
TN6LD/AANTC ALBT m&EF ChARFEh T8 T
APC
" Ph RN TITTET TUIT (400 PPN
AN PNNT T
" PACHeT aPhANg S0 ATER NPT aod A0
thtuhhen T = PhAhTh BOMEL PALEPT 5RA PNNFDT
AATA9° hA oL °t4 A ALLCNH ALPC g A
" (118385 OAT PAD- 2@ TIOT W&t \FHT U
NLLE TI*F N0 ALPmA OWATLTFA P03 g
avg
oG T WG de@ 2t a8 | T T aoh0 F0FNNA: PAN nmd GAES.?
Thhd
FhhAG POV &@<H A.mbav: FhhAG PP &@H aveC
e (90 ey | AR FAUT Phdhteh P TSy PaPhANS (insulation resistance) 924G
nsma aohAh e /A KA PMTT DL (hGh ot
P40AD Ph0nTeh 1008 Do PhADTEN 190877 DL TG DT avg 406 ANLATL DU
av G NA8.0 aoPeC
htonat ah7e:
» PhAhthéh aPEMMEP aaLPPFT avd T
DL LbF (AN | (& LhANTED SLA DL e - onari +caz$v 'imm 4;; gt
PhAnch oas hALsA N B
PEMDMEE QLM Phtuiitoh DeA BAERT avg T
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FacT

L 11}

&Y

&, HT aonhd etavaimy LA
ANGPFC

" 097 Ph aPOlt avd
" 14T ATIT ADPT OL AAD- 2715 T10hA avAh

ThhAT LAV 224 1favyepe

PLAJ RI° PAJC P95 @7 Fhhd aPP'r7 avd 0

S0 (iFhha agathhd A$C

09> +4 AFYEC av(dt Tlnthhd

TI>E (PAN 9PHC PP+~
oRe,9° N&A+G PP AP ND-Am-
1Y

PGt aPMr7 avbi ANAL NPT TIPFT T168TS AP
TALT a4 N (AOEAL T DT T108T)

Phanteh TaA oot hertg
ao Py

608 NAIVEC av-pt avnah® (nBUL/ avpt) DC aPLRH7
LT

JI9°F hon
am?y N+ o<
1%

NARC ANILED- aPQavC 740 (L1710

PAPC TINILLD-T av(1avC av& G APC TIND TN

NPAP @ +£3L OOT AIHT
U1 @3 heJ apm7 av§C

PO» MAN NG J o7 avd 40T PULFN Pt TIOFT HP
@4 WG PO AN HP LANFT °N20T TI0P

4. (P17 APMB, Nh-d
Aahshc

UAET BT 7100

Fh an HoME (LPC

TIF7 NPT AP 098405 ATIT AD-PG DL hAD-
2119 “10hé\ avAh

O¢h, a°0a°C 0770, NS0T (L2477

070,07 g+ $A040-7 T16541

e+0AR TIOT

eHOA/RTOATH 27°9°T ANATT (AG.0 aotht: ey
ATIT AQ-PT DL AND- P19 “10hé\ avAh

PTIOF P@-p avqF A9 AIOHS
av Py

TIE7 avpeC

Phihtsh 79T
298 (LTLDG
w7Pmer

+hhag PALT A1NM9°

AMNmav<y Thtahd

PAG G aL14.8 izt oAt

ATIT AD-PG DL AND- P15 T10hé apAh

0+L.007, aviakq
av 4.t

PTSHC OB T NTI0IATS 99741
avhA PAD- 1t WiNtG aoPy

PLH ety D& 998 0TI9I TLHC AINHS LH PS
PIINTAD TLHHC LB9° L PT @5 avhmt W8 TFA
b A HH

N"IméPT.e @07 LHIUMIPD-
-3 hed adMmse hAhTCe:
0HhhAT 03 Aageiimy® mege
0thhA Aaeenet

" AADFCST FhDAT 03 AL 990rFnha

" A9 19974.L aPhhd PADT AR NAADTEE:
Cet Tvnha

" @y avHLL@7 (A NaPHIT PO-PDF oMy
avin

PePGCI° FTh L 0q -9 av1AGHT

L:0G LI TIVET a4 AT UkT TIHRNA DL NA8.N
PR (TIHPAT LVANE)
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WIS 3.4 B4 ATTa0A N80 PFAR ATT-6P

P 20D AA/heFA 3¢ oM AT

ANNLO-G PO-p APCOTF koo $AT NPT PPLav avnAhA P19 T9C AANTF TINT 10-::

AMPAL AL AARLY (FFAL ARTSTCT PAAMT 228 MVAT: 91PE0S bt v-237 avd AT

PATE? HRAT 048 HC @ (MPHPH LIL)T PTG @ NanT1469° PAN ST 0547

PATEY APAL QAT (199,70 a0 A7 : RIHY TICT 0P av avhAhd TI6 ”ATPTET ALavAhE STFAN-::

@5 ALt 0188 8

oMy R 01414 DL (TIOF AL O TUCTT PavanFa::

PONESG PRI (1ROP+E avPHP PPTANT TIF APNART NEHT 0N AND-::

OO G OPMT | o oy KPCOE PRRANL FEFG P18 T0US hOLEPT BTG G aom’?

avg A0
PILBNMC 9PA4P NANTFRLE NQATP-L TN AN LIVFPA::
20 Anat PULFAD N9OHC/ATEY TOC QAT 000 APCOFE PANAN. $8TG P9I
avyppPp Py avd A 10US hILEPT PFCRTE R MANTRL N0ATP-P T904 T AS P14 P91 FT U3
aQavFFt WAWFD-::
Pq9+4« sPp(| aPP P47 PO+HC BN PAPDT 94 AL TFIC avF4¢7y P99, PavAt AAPT 0@+ APCOTE PANA(N.
avd A0 291G P90 THUS 19Ut N&tG PPt PALTE Y NAar-@ 99avnC ANQTFD-::

M0+ OO @D TInePIOT “INI°7 770040

AN+ @ o> APPH TINFI® NTIMePI® (99233H Lot @-OT @ NPAk ANhA STFAA:: AAHY
Navgavs erMPTLPTT @5 APPHT AmPPI® APLG PNhAT ALDT av8An PALADIA:: @D
N7.232H01S 27.meP0t Ad h47 MA@ 1077 @5 htméPat 0.9 VTO7 NmNP avds jm-
PP NTLEPE aPANG Pt FoACT avalt 19949 29944 17O F7 N9MA +mPTLP T 0P
AT9LLCT TITH PALAIA:: ATILHY 4Lk ToCT NmS hhOE707 QAP+ OC avarinC @f Ats
A0t O P03 ALPHS N @OT @F TImeP9® P990AN OHeINe- HavF P&t avCy <0G NoPL:
O-AT AT REAAN::

NANAD- 29977 P@<5 JoFP[ANA ATPMT @ ANt 10UG AMHII9TT AT AP8embar 914
T 102 AQHFA 17 @507 00UL NCYT ORI° NhAed? TTg° NAPT 17 (L0 AhITT D507 AGAF
amed® W8T avPnC PALAIA (PEA 2 @AT ATLTINOD):: LY Ol OPTF MG hhab7a7
AAG>-2PF NTLNT G- OC PTL16878 OAPT PO+ APCOT: PANAN &4TG PN 20VUS haLEPT Fo02-07%
N9744¢ L:CF aoCY NG APL @-OT (Mt Ten16 hH G WhE7H7? A0 PPT Amed LTAN::
LY PLCLt avCY NG @ APCOT: PANAN &9TG A 76VS halEPTF: G hht707 QAP T
nFPUCT (LT Coa aIPUC OC IR (55A PPOA A9Pe-C ANAT N FTTF @224 N97£:4°1 PPN, AaPld
02¢- ntrheiav: APk OLLT TINPmA LIVTFPA::
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3.4 074 790 (i (assignment)

2V N4 27L0¢- P40 9197 (LWP? (HY PPEA @1 Pttty aolBPTF 9°7 PUA TN, Ar8TTU A
PN 1D:: ATPEPE avAG 9°Com PHAM (LPT (PN BT U T9° TP NIPCRPE Navgol T
N LA aPANT NhGA 3.7 AL avavAnt SFAA:: (IYPHSD- I AU-HPT hae A7215 @L A +avpn
PENT 09770 “PING aPhAh PALAIA::

TI. AP LAD- 109415 MANLANET AS T PTLPTT PP avlF ALmed AN K4TT 10UT RTTC
TGt oL eFAA

U. h?
A, heTage

T2. (@ avhavC AL, 2@ aPIMAPN/FIEAN LT T47 oAt FAA:: FhhaT ooy avAn
m- (NA7L DAL @ANT AT T 2TAN)

U. PO-3@7 a0/ 7I€AN Navardnt 0707 a°mTy
A, PO TINGLE a0l T SFHLINE ANAN, (ALT AN T1LL
h. 0@ AMFPPIG JOCET TUHT avgt
@, mAP PA NANO(L £9°07 (PO P 099,847 G40 TTNLE:
T3. . PHEFD %26t 11C ThhA 102 hAZE NAL +hhAT aeAh A.TC 2TAA
V. PhE T9°T 0@<3 9°CT HPHG eoLP 0T 9°n20F @ AL.NA OLI° ALAP 10

A. @3 D(H TIOHONH NAA P99.00M Pt TI°F °SAQTI° 291CT GAG- ALTMATl ®LI° LA TL4
AT PAD- 070, AT PP A7 &TAA

ch. @ 0 FIOHOH (A Po9.00M NPT PPSANTE PhC P4 @< NP e AT STAA
T4. (@3 APCOT 22Co%T PTO- £I°1IC (DAL NAR PANT AFéT £TAA)
1 9o%9° A7 00<5 SIMSe (LTCIP PH0NA @< 751> ap ™ aPhANhA

2 PATMNPDT 0D 9O 91Nt PNNAT ALIDT aopify MLI° NTIND1L: PO LD+
Pet LLB W19.LTLA TLT T184

N97M44.A% 09932 H A NTIME-PI° LT AL P19 Pav@-7 L0, Par(1h\ AL.D TIND1L:

3

V. A7LS Pt ooAG SFo-

A eTC -0t aPAN 10+

h. POEI® ap 0T Ah CFo-::

5. thied? 2-hae@<7 0@+ hPCOT (T @-OT AL “Ihg° AdAT ALLAT°
U. (ACIT ANLAT hBLATP
A 2 NN9° Ang.AL, 1@
ch. PPTANTF ALALAT &TAA
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3.5 P} A& (Assignment)

PEA 2.6 227 1607 NavasT PRI AN (ASTUT (O APCOT 27C%T AL LT ALIPT Nav4AN
ALOPE Aavpinl MRI° ATINDIL A.ONG PTLTFNTT Pa0etE ACIPEPTT APIP::

3.6 References and Further reading

e Abate, B and Migbar Assefe, A., (eds.) (2009) Preventive Operation and Maintenance of
Water Lifting Devices in the SNNPRS, a general guide line REVISED Final. Addis Ababa:
SNV

e BoltE., Fonseca C. (2001) Keep It Working: a field manual to support community
management of rural water supply. IRC Technical Paper Series 36; IRC, the Netherlands
http://www.irc.nl/content/download/2602/27266/file/TP36_KeepltWorking.pdf

e Brikke, F. and Bredero, M. (2003) Linking technology choice with operation and
maintenance in the context of community water supply and sanitation. Geneva: WHO
and Delft: IRC
http://www.who.int/water_sanitation_health/hygiene/om/wsh9241562153.pdf

e NWP, Practica, Partners for Water, IRC, SIMAVI, Agromisa, NCDO, Aqua for All (2006).
Smart Water Solutions http://www.irc.nl/page/28654

e Stevenson, M. (2008) Monitoring Effective Use of Household Water Treatment and Safe
Storage Technologies in Ethiopia and Ghana. Massachusetts: MIT

e Visscher J.T. (2006) Facilitating Community Water Supply, from technology transfer to
multi stakeholder learning. IRC, International Water and Sanitation Centre, the
Netherlands
http://www.irc.nl/content/download/25104/278851/file/TP46_FacilitatingCWS.pdf

e WHO, 2008 Household Water Treatment and Safe Storage. Geneva: WHO
http://www.who.int/household_water/en/index.html

e Worm, J. (ed) (2007). Smart Water Harvesting Solutions. Examples of innovative, low-cost
technologies for rain, fog, runoff water and groundwater. The Hague Netherlands: NWP
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3.7 P74 797777 TPEPF TPAN
1. AN A 1@0<:: (AN 19154 ANLTHANE @ APCOT +Rav ATEHETS had APCOt: PAhANL

T2.

T3.

T4.
T5.

LG 010 TOUS hILEPT OC 071.8LA TIIC ORIP PaOLE aPAPDT ARSTS F0UT RPTC Né- WP
ANGAL 102 (P@PE NANANLGD: PULLLT TITEOTP v PTT (L Pl mTbea- Pri0Pp
ASAF@ (1M (4 102 APAN, (ATETE OPFF @5 LECH PR 0P AAE AAE ATLTLRLTT

N8 A10vES @3 9t AILTLeHTIVPRM OH+ +hhAT evAd MATTV/0 A781S PB4 2
aonA 27060\ ::

UP° aOAQ GF@-:: 0-g° PHAM- PANT AD<D AT AQTPok LLCIN:: P TIHT S@-3@<7 Nt
avlB RAMYAT £927 PPANS PHOAE NFPT AR TACT o947 INIA AT 097800 Po1nGOID-
A @O A0 PTLFA 0@ IO/ TIEAN OTET LLINNA:: AANIPL: ATAUT ARTE: (% T A4,
N"LnOn0@/077.04.0 070, OC (PLPT7 LTLONIDT @5 avqavt @FAN:: v-ed® aPAN STFO- AV/T
haaradfu- A7219 84 3 aohAd ¢+ BUPGa::

a\( U AG A §FD<: (ACIAT AMHTD A8 TI°T F9C PoLhO @+ 09929 F hG PONC avAt
OR9° NATAINT MR, aPP7 10-:: 0070 PE 2<5 T1ImOMA/TIEON AT PAATLC aPATmd FIC
PATRL ARLAT® 1IC 17 Ahat eFAA:: AAHY h @PA0 AT ASTA9R:: PhCa °&C @
NLAZLS 0 @L T HP A AIEE ORI° sppi-fit TIVF @5 ava(l hAdar K SIPSA:: HY
P14 A<D gl PNTOT AT ATAYP ::

U-c9° av)\(\ ST @<

N\ h 102 IOI° AT 00D APCOVE TRIP (0@ @5 2TINI° 2ChT (LTCIP QU D5 PPIP
AL AONLD-A &40 TUGTD ANHII9TY 1@ TINF ARFAIR:: AAHY PNhAT ALY av§47 avd AQ
£10A:: PHY e0ht FC PPSANTI® 0L @ Ahd O-OT ACT 27110 $a4 11CT APAN AAE AAE
NT1.$L-L P ParparC @< PNTOT 1070, O-OT 29177 @5F (9132HS NTIme-P9° 1L+ AAD- v
A7 &FAd::

AOHGO7 avp\OF O Thhd apaeA hAFAN/G LUTT TPEA 01£97, aPhAd LALAIA::
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TEA 4 HA®YT PAD- U-ATN @D A1ADNT

LV PEA 203 U7 AUATN GA97 PPI° AL PTIPA AT (@3 VAT AL NP@P+ L7LnO+D<7 T605S
P AmPPI® U-2F aP8ANG LAD-T PD<D APCOT ACHT ATAU-I° (D4 £4L5 ATH AT1£4G Nch N0
e3> APCOTE PANAL Z9THG PN 70U APL @OT ATt P91.004¢ 670 VAN 1032 P8 PLI° LA
NINLD- P0e0 AAMS PEA aPe (1ev<h SHNANG OHY NA%O aPhh e+th 1@< 2UT P9P8.A v+ hAa
NZHCAYE: R@-3 avCy G ATt +00S LCO-PT TN &G OFHIP jm-::

OhCh- ol AANTT:

¢ OP7 (WA TPP AL AD-A NPOP+E PTLNATDT 00T AT AchIe+( ¢ v-3F (livielihoods

zones) A UAVE &48 (rFavalrt oo G 001849 API° &5 CTFPA:

& @27 AN MmPTLFG AT GATT haendd® AT9C N0PL AHTEETT NHETS (Hen0sw
10EP A9 D5 APCOT: PANANL %G PN 70VG NTLEPT T 0991TH API° LA TL(vF

& @7 AUATN AT ATIPA PTLEATA P20 TG QAT ANANL PTTNEE ATPL PENC::

4.1 »71°

Q1nC ANAQ, PTLTF eIZA0A NEAT FALR 005 APCOTT ATALE AINICET emdbine:: AL DAT
RIANT TN APMTE AP AT ATPFMANLS AIRVS forana-t GF@-:: Qo149 AdNT
RIATNAT TN AR A3C AFRATT AT (ATMCS PCAT HIBE) AT ARINFE K144
RIAADNT AFPAA, AlLé- 40607 AM-Nl TIPLF OHF KIAUCET A AL £@AA:: £U U-AT PO
AMPPP AFOPTLPE CFALE TPFT AT (WINLTr4l LovARE):: A0 OAT PPIMPaRD: -
OANHE D MOt AL (@< MALT NANALL K8 20 78US TACT PPh2eF PoLha+OF em.S v
ATIAAA 102 (AN AR APCT AT PIIMbaD- <5 OPTF PANGT, THP ORI Ll AT
M, ATIAGA eHamMmy OO0 APCOTS £ PO ATILITT TPI® AL PILM-A 10+ (Moriarty et al
2004): 00oPrg® ehllrhAl PMST 85 AS PP PATGS PRC £LE ATTAGA AD-D APCOT NPMETT
RINNT RPEAM: PTIHA £:06 99821 hDdAT, 10+

WIS 4.1 OHALR 0D YT pAT) ACIANT AS HCE. NH mP9Rd Wt Pol LL8

TALR PO JoHTRhAt UAT A10ANT HCé. NH- PPTF

¢ PR ¢ AN TI AL ¢ mS

¢ fhe o ¢ AT ¢ 1LH7 &M

¢ PreAL @) ¢ ARG é PraoMmy 9O/ Coht 9O
6 oM ¢ A2C hAThat/Aern g ¢ I

¢ PHGN @

(AN QFD- A4 TCT aphihd NANALSFO- 0977 P@<5 PO F/AnAT Av-AT ATd\ 10 Fo-
TNtIe: laem7E (Tt FLENIFTFD AG NANTTITT T A79C 0440 AT (4. 7C ORI°
areeht a0e P8t FAPPR GFm<:: PHALR oo PPt aPase (LT (HnTI69° PPN R AU
PN LCP T AT D PP PALNHC %ATTE ANRLT ao@ P T AG LANTCHFTF®- 042670 AT10NC AT DY
TEENFFT 2106 (AP0 PoPMT @< ORI° avA):: (1GPPrI® A48 LH Pttt §ATHS
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OtAL (ND @&t W88 APMT O KAANINT Ték Ata0d eH0hA @ a4 (havaS +R9°)
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ATC P710G Ah N AN U-ATN @D A0 ATIPLA HAB. aoP7 PALAIA:: &V TN hNTOT
P €AYt A1%T 9Lt NF ATUIAT Fhdt 91 LAY U-ATM P00 AIANTT (PSS avhhe
A98L0 Tt T ANEAL IPPET (U-ed® L£2F TTHL ALSC £10A::

NHY 670 VANl AgPCeS @M1 A% eHheOr eOT0N @< 1&3L AN ATH P0CT A1NINT
eI (ALY 7LPm4 PO 1La2T (@3 ARC 0T OAT @2 AN INTT ATAAN A2 N7 ATIi-
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APMETCIP:: AT ARk ANEE: 49106 hel1 @57 AU-ATN A0t TIPA (AL PATTT L8P TF
aohh\ P9.L10<7 aP(VHIC A2RTLEANAG HCA. NH TPI° ATLo14.mC hav? 10« (Butterworth et
al., 2011)::
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@M ORI NI°CH A1t NOLTT ADTILeR PP AP HCA N mPoiFPTFT 0900407
MPoL>7 PAITA:: LAPT T 01 £4F NTTAAN A79C v-ATN 2O A0 aPmPd® Pm.SE PIPIN POHSE
+ena1é OO0 ULE OTFAL 191M4S W HE70 NPT 29LTF 087 AGPTS At AST P0¢- “BGS HCE. i
Tt hooein A6 het+E 9.6 Ad@-:: AR FCHTFOT NFNCS AR £LLT ehNiA0N heaeT v-AT
e3> AINANT HLLATE NET ANTPOP LTLPA:: NaPPR® OrC aPAlFTFD- (9NCT AL P£LLT
Pch 0N hGAT AT PO +HLLTATE AhSOIFD aval+ 1@< (Butterworth et all.,2011)::
e APT AT 05 ANt AmPULrE A APCOT AR HARYE APIFP 00T
LELPA:: AATL AIAINT F OTAL PO APCOT +RI° Av-AT 2@ AN TPI° AL (DA PO
APCOT AL &S eBG (994LC hNLtON 1 tG etdav (ASC LH hATAINT @¢h, aPP7y
eahtad:: 11C 17 v @5 AIAINT MPURF NGHRTS NAmPPI® @-AT (Lt QUTT T9C NN4m-
PADA:: U-ATN PO AT Pl M PTLO: MAON: +RTVET A19.0PL0G ATE.MTID- Ten 14
TNCFF LPGA:: QALY OPT @37 Av-AT0 A1t 2710 P! PNAM AD-D ATAlT AgPhd.d
HE. LUPStr::

RAG VAT 00D AAAINT 1% T
¢ POPTT @ €AY aPTd PRCIA
¢ @ PAD-T OPFP U (HhhA £4044
¢ PO hPCOTS §AYF aPINMav7G @ FY CAMPPI° avavs 07 entAd

P24 OAGPPPTF PPNADT AaPl-Cq @< APCOT: PANAN 4TS P 70US hoLEPTT N9I7TH TLHGP
o3P T Nevamt Ot RIS ANFPF OF. &t 19154 0D +ETVE AT6-6>T 103G PAD- HLA
PAPI® AT O&-PTT Neve-t SEMPTLPTFT APt T199AT LmNPATFPA:: LU ALLT AP T D)
MOt PP avamt PULLNEAT (LPT 29PN PATGI O Hhedt avavdit PadAIA:: PDLS
AA@PPTF PANAND hNLTAN HDTEY 19T @At 09010 PU-AT @5 A0t G Fo-79°
PH.L' P HCA. N QALY N9IASS & 1Y (P aphh- ap@ PPt S mNPAFPA (Van Koppen, et al., 2009)::

NLPPAD hGA PTALE A1 T AU-ATN @F AININT AT mPboRr aoid e+AA ALR089° 21800
CUPGA:: NHY h&A Adt PG PS 14T NhN4HON: 828 NOPE Pi v-5FPTG Pt PU-AT PO
AANINT GAPET 1040 P800 TF@<:: SU ASPC (P1 av90B, P91.L16G AhGA 4 PT¢T 404
29901091\ hS PP L9° PLCLT a°CY NG 6P (LHIE ATL MOATTT PULLINA 10-:: NhEA 6 hS 7
Pe-(1 aP19°190.0 TORPTG Pht aPAIEPT: 4914 TINPAPTS Aten16 TN ATU-9° NhGA 7 DT
ettt AP Nhed 8 O-AT PPPBPE avA( AT ::
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4.2 PrAPR PoPILEP TS FUA ] P23 ATATUNTS meP3

OHALE 0@ APCOVE +RIUE FALE U-ATN PO ANAATNT Mol LAMN:: TIC 17 PTHALE aPase
LT NADPPEFD P10 TE0P NTLLAGT LCO-FT PAAM TP P1TN:: NAMPAL NHT etmPh-T7
07902 AraPANFFPAY:

& (AT Pl £R.L1 D5 APCOT +E9° (POAAN D5 TLAL AT PHGN @< TI00AN)
&  TWNLANT POl £L1 DD APCOVE +HRI° W28 AL TF ORI U-AT @D +ERI°
& Poo(\G k9o

0HOAT POLT 2471 0@<D hPCOT TRI°

ANHT®<7 OHANT aP0lt 041 003 APCOT +R° OO0 L@-p 1828 (QU OO0 PTIHA L0
PIU02.7) AG O0HAN 45 PHGN @< 79000 HhTeEP T (hMe- AL @< TINNAN AG (400 DT
e @ M$C7) eatrd:: (U-AEP TLiAEC @/ AF TNEP O aATe RICE TLL0EC OC
PILAINED POAAN P4 mT PREARL @< 0L T aPCY G AT (NFCS “LLAEC OC L7100+ 0N
PAINTS aPQT ATt RLCLT aeCY MIC NO&L®- PhCa 9°LC @37 NOFAN P17HA APCOT APT044
LA OO0 PREAL @D APMTS AR ATANTNT APOM PTLTT ALPT NAA A £o19° P7a08:
TTE AFLLN TT 0P NVIHYNGES 0904 TP7F AN PAINTE PaPOT ATAINT APAM-
CF@:: (AN L8 QUTT POp FLAL N&ATD Oen, NLFF@D- ANANS (ePG avg ~Fo- AhO(,
09e7710F (AN, WoLTF S0P 1828 $44PT (TLETHF Pav-@ £:9§) LmPoIi (Sutton et al., 2012)::

A8 NN NACE NLANTS AHOTF AT NACTLE hAdT eNaN P1&ae @37 70 APT 09¢
(LnPor A28 TAP P1LaL @57 LA 2o APT NAL N2¢ LmdTite:: OAPT PH&287T @ AdemT
AT NF LnPars ALNT A0 APAA AANO TIMLEe POTH @57 PUlmbar (LPT SUI°
PP NHL L PILPE{DT D5 APSMAG D-PDF ATPPST PTLLALAIDT TIOT Meh, Ao FA(L
099847 10-:: eAON PRERL @5 OTAPE hoMNLAN @5 APCOT +R® OHAN v-zd APAT
AT AG AR LM @5 AIAINCT TPI° AL NATLON AP PATS avlD1T DA™ 916 AAD-::
NAPLOLL 2977 PN.AN PRLEAL @5 NAA NAGP 0F H @57 AZTH AaPmPd® Ne+G TIC 10« (Sutton,
et al., 2011)::

PMCT “LLABC NNETT £LE L0AAN PREARL @57 (0TAN PTIHA IS PALTrE ALTAN avne (<5
ZhFC) AT ARIHT 9o (5-200 2h3C) 091044 AL 150 2U NM9° heT5T J°TANTI® A4.09°
P90 A PCLT avCY MG €AY QAT NATE OLFANE NATE PRERL @D AG (AL +ATI9L J- AL
ANGOT ALFAI LU TCALI® (D24 PINCS WbNOETAT AT 06 KON 150 ::

PATILY POAON PREAL @5 L PP PANAML 651G 70US RTTC P998LL°10TS TI™T (LIMI® P76Vs
TOC AATLEC PG 0@ et @LI° PHPALT NhAT TOIC LITIVFPA:: QALY ANFI797% U1 Pu-A1
@5 APCOT ATTAAA L PP 0T9°T A AG (LT O-AT 20> APPH NCHTT 0P 1L £10A::
MRS PAP 1&28 AL Ptha 1008 T7°F hahtlf +PALT NATICRrT 205 OAPT 1L TN
NFLLINED ANTTI9TT AG T4 18V @ LAMN:: (LA LLE P PREAL @ +mPTLPT (RTC
RI0FE QAU P99 @LCTHTY ALD AT (L1 T8t Phé ALUPIIP:: P@-p MAL (G2 APAN PPl
OLCHT ALY NGHTS +LIIN, P @37 (0 @O (PAA AW (@37 N8V CY7T NNt DRI
A0+ @ Ohded? AhdP) aemeg®? 0P T1849 LALAIA:: WU AR1ET O¢- holaeahdFao-
+P97 OC NavHaNC A AL TIPA mPoRF3@ AN 10 INCS AAETAT ALtTT 2058 P
NA@-PPTF leomT @2 AL NTLNSG AG PNS ANOETAT ACATTT PPL. (87 NTIEEI° -3 Piet TIAAE
ACPFT Noeaet OFenTIs9® AGPOT ATANT PILOADT @5 APMT AININT ATRON 91849
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SFAN:: BU PUNTI° D17 TPI® P7LLONNCT ATGV oo T @ +LLTTT W& T AlrFPoP 2710t
R1909° Pérk: PP @5 NaPmPd® P1nG AN MGO+ ¢+mOAPT AT 1h) K147 SMHA::

PHGN @5 ANNAN A% AUATN 205 ANt AP UAVHS Ten 16 0@<5 9oFop 1@+ i PSD- AOLAL
TIC APMT @ AININCTS ATMAL (5 ATC 10 Ohe (97) PTL.0AD7 @p aPAPTG (176 PO
TIMePULe TP AU AMA ATAANNT PTLO-ADT PHGN @ Pét NG AP P7INGPTLL WS
@hparp (NPY @-L1t A79C) AIPNHI® AGLAT ALLAIY:: LU HGN @< 004N OC O-HLPH NAA Phen
AAMS LA PN @5 TANAN N7LA ACONTNALD* LAFTA::

PN AT @< A1 COT ATTAGN Po-p avdl avalPiy (water lifting device) agean
NANTS AP T£28 AL TI°T ®RI° QAP TI*T (ov)md® “7qa0 L10A:: NPAX NH @57
Nr&AL OONT (Imert TIT @RI° 9L TIT TIw-Mt ntFA A LaPOT avst TINTITS i+
AT0AT7 O3 TInNT @FAA:: PPCA L PATTT APMB, PFLAL @D (1ND- SN $&C ATPNT ParmPI®
GATY A&CT PING (LUPY BUTY APPE NoP@-L AT AINIAT “BPI°C +90C AL AT9.0-N TLCAAN ::
NeoPrg® U NP2 ATIC NACH AL4 £LE LTLFA T P&t OAPT T4 PhCA I°&C @37 AIPATS @57
AT AIACT MmPoDI ATL.OA 080 heda ::

h5-15 A7k 9%HC A.09%HC AT TAPE Ahh 30 9%1C U1 2@ 1&AL ANS4.C PO@- 13,750.00 Adh

5,000.00 NC A7L9148 avlBPT eme I (Mekonta & Boelee, 2013a):: A P+ALE avlEPTF
AILTLPNES ©1908 TIOTS OHELA TI°T OHIMarAFo- o5 13T hetd U1 PrC AT
APROMNTFO- +MPTLPT L5100 ALY 20D TLALT NPAN AT @-5F ARNAT PaPMT @D hG
ARIOTS aPOF A0 AT TP AL LMAN :: P1LAL @) LT mPar: APTF @7 N0AS. PL+d- 199331
hOPFFFO7 enMi:: 2V ANBS NOPE 0L @ 1838 +CN@- ¢NhAT AT AT9L4.Pé 170N 1D-<::
ACH ALET P1LAL @7 ARINTE aP AmPav O+AA PPI° AILTLETTH TOIT 091048 (ALPT AJPAN,

nEatge: NPeP hS a7t Q.o Pt +mPiT SF@ (Mekonta & Boelee, 2013a) :: A72H.V AQTk
Pe0 ATH A99C67T (L0G4G Nu-ed® AhAL P99L7F hP1 PATONTP YT O ATFDF Adgvav\f HP+G
AILTPHS P°CE PULATOF@- MNP T NANALSFD: NTLTF P AL PHav(lt LIPS h::

AT aealt 241 @5 APCOT ACo%t AT @D A1AINT PPIPT APm T AATNATS AAC
ATNAT L9°C ATIPLAN @M P A994-5E 1M-:: U7 040 ATH PO APCOVE OACS T A9 20AM
ATIMNC AdT PS PG LI6T 9984 PALAIA:: AILY 261 PENTACE. A914-6PTG °hCE P G

TINGNCE 242570 ACYET PLI1S AT PP Pt ZA0P T evemC §F@- (Butterworth et al.,

2011):: &U NP1 PN [ANPLATIDE ARIVES PTIHA NEC LT BT FPA TINT 1m-:: P9°hC
&g (MhavdAt no<p Tet OC FCOMTE PAF® ALOPT 9P ALV A&t ALDMT avhAhd
W29 e (M HenT149° ara§ 9°CH IC OFPPH N PP 2108 HANC 9°F473S Y 2C +PeH 291.4.mé
PFaAcT? 9999 “Ivthhd PTLFANFT APMen Paramt v-BF3PTT Pt AAD- ATV hRTE
PHALR TTAACHT 91849 9T At N9ImShC PNAM TPI° TINTTTH LFAA:: PLI° N 29 AhtC
Py 138 NaPPLLE (aPMTIS PAPAPDT, h PPTT NTI1PLA TATE hPLLT 07LTT ALPT MWt Té-t
AL 7 N7 PG aPAaN LINPA::

4.2.2 TWNLONT POl £2L7 RS 981 DR U-NH) P@ APCOT +E9°

2V %@k @3 APCH TRI° LULLMPAND- PAR TLAL KT TAP +LAL TI°T PHImaeht: TAP 1&AL
Pattsn TOT etimaeht ORI OtmNP P9V @5 WL (1§ PAD- MRI° Attvts 0@+ TInd4.L aviAl
A 0FPTF Lot hG Pt 20 AT PorovC @5 CFO=:: TPNLANT POl £RL1 D3 hPCOT AR
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AT @D APPST ATNT LB A% AATLLAMNP ANCS PCTU-ATN ATANINT  AIPHIP
ALPNCIP::

PO RIS EMPUL RPC PAD- AP PHLAL @3 ARINTE 2aP0F ATAINT LaPPA ALt (1TEEIP
(L7 P915C AT LUI° ARTAATE PaPMT @3 AG AIOHE 2aP0S MMMt (PCO AD<D +RIP) A0t
AAT 2TFAA:: TPRO- 17 NHY haeaS 9°CH IC +PeH TPav K18t GHYP 1849 LFA 10:: APT
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ANQL PAF@- APT holéOn@ @5 CT AATLLCE NAAE SFAA PP ATTHA TI0t FAA::
PCANT AIHY OPT ATFF PP OHALE PTG - PLAG DRI P> APCOT: PANAN Z4TG P9 76VUS
hoOUEPTET POLeM NPT YR TR 10 TNt LFAA:: (ACAT AU ARTE ATE @< hPCOT
thavy MR 0990, 9°1TG 0D APCOTE PANAL &8TS P94 70US NTLEPTY (- Tavopr PLCIPA::

PETYPrE 198 Och A0 @-OTF ALt &TT O78G AT PHALE PrC L4E AL 7L (-&GF
(ACR ARCT AT ACOH ARCT)T PTALE PUNT 84F AL P (H&FT Ahd o APCOE +mPl GFO-
TNt ARFAC:: LU (PP AILVYS aPOd TaCTF? aTlahnd PoLe0TFA avans@ OAaPS4. eo1L.mét7
GPF ATINDIE KB LT BUPGh:: h@d APCOT AR 09UTE PPTF A@<D +R (¢ TINE
AN PO NPy tdav dMEYE ATETLD- &t AdTPeL 0lhF i (1OPPRIC 00 PM-D
APCOE ARPT AU-ATN PO AmPPI® AC%T APmPI® avavl PP TIHIBT PALAIA:: ATV ALY
PAG apavg PP T ATIHIB T PO<¢h, ATH NATLLALAT hhAA LCPTGT h@l8 /0T Pao-@ A aomPP
POLNIN::

OAFEEE T ANANL (vt At P99.04 22A0E P> AME O-OTS AMNT A10hdet TI0T9
ARAT PaoM T @D<5F APATS ARC AThATTE TPI° AL L@-AN :: AIHLY P00 6> e+ast AT
@OOT O ORI AOT A1t Nt SR RO (R 17 ANt AUAER PHALS
A0NT @07 LMPTIA:: APMT O A1 e (LAGI® APRT 9760 PILLND @5 AANTE
aAS hS ARTOAT T AT B@DAA:: AGPOT A1t TN OG- 2D FRIP AL OPD
nNaPAs TIme-+aLe @LI° hav(§ NG AT @-OT A1AINT NaedSt emeaid (0 4.1):: v-A10 o=
AT OPAN AR 981t AIAINT OAFTI00 @ APCOE +R9° AL N91AAA A%9.0 AT\
aogn,av RFAA:: APAN NaPAT @< +RI° AL @D (S AT @AT O aomPole a0t OEeIP
APMT @5 A1ANT CHTINDT AP ARINTS aPAT A1AIAT (PaPOS 087 NaPANT) TIPA LFAA (AT
4.1):: PG T 7 PGANT TenTI4 05 PAININT G8TYF A0 O-H@- FAL 9°h9Pet PNhAT ALD
ALITaD- STAN:: ATELPER B4 HIE B-DDF NI°Us PTet LLBEDT TIAGA @R NN+ DT Ahd®
aMPI°7 0GP 714 T LPSA::

AHLY AU-ATN 202 ATANNT T4 PPAN AT PTLTAD- NBATY &7 @44 NPT PTLTTM- ADA P97
@3 1M (Mekonta & Boelee, 2013b):: @V 9P @3 H110@- M40 N9LLAT4LLD- TEEhT
(CMP) AM%e 710 QA hdt aet 2070, PhdF PAD- AT PO OFF At 178 LAD W78 AN
TnL: At P14 aFmLe: A7 P PT @5 aomesy 178 hG AL <D TImi-PULe ANt Cit
P APCOE +RI° 10 (@<p tdave KnQL@- P9 TTO- avst NAD-G hAZNAT 7. 19 aarrt Atdar-
MRt N& T AdFPL hTINChE NAIC PLCHR AC NN TAN: FoPPE TPI° AL LM-AA:: ha-p +dav
LT 4 0C A0TAN N%Gerd PUANAND- 10LF heCEA AC TP AT h1a apdm(Le eoLanan@- (1 NC
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P10 @< ALY v-3F N&C PHAm (LP? §C PHAm@ ALC Mo Gavt o-(F haLhk a°as +mdoLP T
nTLTE NPT AANA0 Hhéde TI0P AADTE e 8300 I0C:: &V LarAdA A LU0 PNLC THHA
AT U3 PT ANTOFFNFD- ATPAA, PO +Rav NhADTSh 224 P05 020 AC BCh? @ 50
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U7 (92Pmé APAS FAL 19984 PR 1@ (10PRLAT® 1L ASL LCPE PR @D +dkavy Aav(§
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NePAG ALTLTE AT PaPOS 0L AT
OHO7 APAG AT APLOA FLCAA::
NANALE: 997 APTF AT @O A1NIT
@3 haoh§ g @OT (evdSt emPboit::
LUTT @p &t (1PAN PTICFAG LR
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AgF ML ASe LCEE APmT @D
A0 PTLDA AL 5 (S TP (- AL
ADAA::

PAA 4.1 D NIPAT TInbLe P8 (A4 40)

ANCTAN PTLLATELC TEENT NAIC APG L8 PLTLe +POLTF A5 N1MS Ph AN @D APCOT
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ANZS 10 OO 917 BV ALA TGP P TIeT AIPNHI® AdTFAIC:: PhIeRIC TIOT
PHIMIPNF D« 1838 M-3P T A1dNINeT P7LAM-T h50 LFAN (AL QAT hoemT @ P99 +CL.0- M)
ARV 910 P992040 1@+ (Butterworth et al., 2011):: U-AT0 @< AMNINTT ATING4TG TPI° AL
ATIPA TS PTCTS OFTHS ACPTT Navet PPSAQT® -\t AR TIT (AL @5 TLa8 AL
NavIm9® +en 714 @5 (TID-NF Aten16 AT W P9D0 T1LL1T avéA0 LOLAIA::

26 TEP TINéL.L 2CoT TNt 0070, avhevC (Lt AT 19T ORI° P (F RP1S At PTLPTF @D
APCOFY NPCO AT9TY 09148 1@+ (VAN LLE U-ATN 205 A1AINT MPTDF T4 ADNTL AT (AL
P@O<d APCOT +RI° AL +en T4 AININCT aPAMT ATPAN ARC AFhdt 09mOmA 271,04 29P0S (Drip
irrigation) FhTME, AT A1AINCT Dtas 20D 070, T4 avll aomed® LFAA:: PHY PO
APCOE aomPg® T4 LHRT (LLLA 15 AC M1ea @he (NP7 M5 e 92HC hAd @A AATPT AdA
ANt APmPI® L@ av’r N AATILPT PPSANT APT @57 NePA( aomed® hAPT +0L-Pr:
ATP(HI® ALLATC:: (ACAT NAFCRE ANHT®: 2@ APCOT +£7VF PA (& TGTS (€ AO-PF NANAN.
APt em-5 avpaeC DA OC NNSTH NGEHE PPT @3 WA TOIC PN (hdC hLIem-
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am’r AT AP7T & FAA::
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SFAA:: 3 FPE IF U OFALR PHGN @5 TA0AN FhTAEPTT APAA Ne70L AL @5 TIN0AN:
PAAP 918N LaPANNTT aoPI° LFAA:: ANAM AP (1A P00 LAAMS TPEA O-OT NMED+ PH1é-¢-
OAUPT ALY @OT OPAPT AdtTt+9P::

UAT POD APCOT FOUTT APMPI® NCHC Me- AL @37 TINNAN OTAL PhCh TPLC DD LS
Phothd AT AP PFACE-LL aPm? h&HS PINT ANA(L Favsepr 10<:: neCHC M- AL FANNND-7
O3 07 AP MNP NTIMeP® APm TG AN TMNALTE PmPIPT AADT PhCn °2C @
AATOTE A% 70UGS AMAT A0 TIPA RFAAN::

4.3 w57 AvAHl 7PI° 7L

AN ADD AT TLLATHS GavkT avfe AT @D AmPPIPT ATILITT (9PBaPLL RIHY
RINVRT 927 927 WIRWPT 002817 907 AR 0@ PTG PUNLTANT AT AL LN PoL N Lot
AN AP0 4Ol RIHUT UORTF AT8emPIR 09109050918 TACT avf ety ToP
POLAIA::: LUTT Neh AN OC NPT (HFATE 2800 TG PTLALS POPET D5 JOIRG Gav-ty 1D+
PI.AM-T7 A1\ 10T aparnAnt PAA::

e3> vt

POt PP U A8 PU1LT4% (LPT ARSI TTFD- Dbt RAG TPBPTT hGPAT::

é hca °&C @ (PP O AN 102 (M@ Ot 10 @ PTUTLD? D3 ek I°7
LaPAAN? PS5 TIMEPTLED AAAN LTAAT? AA PO+ TR ATPRLAPC I°7 AT1L-F h(?)

é 10 P°2C @ (P10 PPLC @< Pueks T 102 (PG D DLt 10+ D RTLT LD DD Péok I
LaPAAN? £10 P24 @D TIMEPTLLD- AAAN LTANT?)

é PHGN @ PANA (PHGN @OPHTF PHPE GF@2 PHG: PLAST TThe®: TAPPRYT 9°7
LaPNAN? PHG( @p PN @3 N970000 OLI° (-H4A0 “7000-0 DLI° PHGN @P DL D-OT
AT90C (1978421 TTA0N0 LFANT?)
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OPFP P AAPDT (D3 O aPTT+HG ot AL AP0l STAAN

é 00D Ot P AN HP TIAt: 2V NIt DLTI° N @< Ad-pf PPI° AL hPA Ahat
P FA @EI° NALC 704t ADT P7LhAT 10-::

OPFP NPT HGN AFTC 291.4.M% (N Dt PTLMG GFM-::

OFHF PPSANT NGavt A 2970 oo+ (1P ORI (hdA Po1.LCk TFm-:: (N 0Pt GaFTFO-7
994705 A-NhAT PFI2AM- GF@-::

¢ PPAP AL @ N0 0P ANATF PhIPT AIADNT ALAMe EFAN:: PRSI AOHED:
P05 PR AATLECES DA TMPOLPT PTAP AL OBF OATlmbar (hoemd (AL
KT AATAM:)

AT %L1k OPFP Pav\POT 1Lt PTAGPL AT (%00t O-AT 7Lhat (W7 &CLE N0D Ot PLAT
SUPGA:: PHY evhk Ph79k PPSAQTE (H4a0 AL N7L4mC ADT AT NADm- °n79T OL @A
PILACTIO @3 RINTT aolPG NHY P10 00 9% avTTt NS aviPy Q9P sppi-(tr PavLld v-bd
AATLNOTF 10+ 027 PMGMFT hoom? (1AL AMT aPFC AT FI. PP PACH NCYTF AATPTC (téd AL
PALL PN AlVFELNT AATPHN OLI° MGG 84 AL 9140) PhL.CT aPCACT PO &0F &TTF POAT
aPy hG OFL O P70 @P NS aoPry P99.SLm7 PhCa PPC @ aen? HP W90 PLCIA::
NaoP'rge e+ VAT “TaSABA FIC FhhA HH7rES PRISET TI0PS 0L PP Pola+he ACIE
ao+IC LALAIA:: (FenT149° N9I0HRNS ACTPE 9°N720T Adamé: PTLF 00T PFT aeTIHA 101, h@-::
AN O T4A0 AT DORF AP820 DFhAhA ACO ALCT/ACTE ALCT ADNNPFFD- av§ gAD AA
+avAde, +4a0 2@+ ALATI4% NATL T T4 TDAL A TINT ARFAI::

DS +EP PNFPT

PTALR P APCOT TRt AT TFD- @37 NHALR PO oY PLtT AILTIMPI® 0oLLM T
(77 4.2 gavAlrE):: AP T @< hPCOT ACoT 1008 TI7F: PhE TP T (hGS4%0 hG h.14.9
TCh ) AS ehinteh o7 CietCh anI®CT APANTE AT +ETVF LA 01008 TI7 T T4LA
TP7FE QILTRGE T TP7F AG Chturtdh T7°F A1dINt APOM- 1501 NATHY @5 APCONT
FhTKEPT avhhd oFO0r ARTET 2F¢-(rir IMWI (2011) ATGePAnt@- (1A% DAA 14,000 TEL&A
TP7F et1mae@- (g AL PPN ALPT NACTLE NAA 17 140 T6L&AN T7°F (VF CFm-:: U7 eavOn ARTTH
aFC PPGANT T42T ONNAN ALLCID CFAA:: PPRICEI® PFOAT FELA TR NF Nev1n P Fo-
OAaD-PG aPAPMSB, L99T T WA\ ANVEIS ALLCID- B FAA::

A7 4.2 003 hPCOT PCYF
fhcn L€ @2

¢ PR @D (PIANTS LAIANT)

¢  NAFS MO SLA P84S (PP OLI° LATMNPE LD a0PF avAse eHImarht DRI°

POTIMaAT)

& TAP PP 1AL £1a0L TIOT MLI° PAS TIPT LHImavhT

& TAP L@ &AL ATET TIPT AG 0@ ao i LY SAD-

¢ TAP PO 1AL 29ING4.L aPlAl LAD- (TIMEL DRI TINSEL PAND-)
P78 9°LC @5

¢  h&t 0o orp (o PF: hePTi 26 OHF)

¢ (9% OOF 29105 2@ APCOT °CET (TIMNGE DRI° TIMLL LNND-)

¢ 07T 29004 PO ”APCOT 2Cot (TINGE MRI° TIMLL LAAD-)
P D5

¢ PP (AMNEST 0AVT TIne-$I°

¢ hMe AL 970000

¢ PHGN OP ePT
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U0 P@-3 A1t 3O OO 2TC 9911901 aPANHT TPAP PO-D 1238 NCT TEALI® OHPLst
APMT @5 AIANTNTP ALINIC 815N hATHY +R9 ¢ (FPPH HhTeE.P T Aqthhe 0Pt
AAPPr AT0ES PUI20A PNhAT ALOPT ehadte:: AAHY PavBars@ Gg- AP? 99010 T9°F (FFhhd
aMavG pp @ PRGNS eNhAT ALID- AP0 PTLFANTYT av 1 avd AT @10A:: FhT N8P T
NLmae(t 0Pt eNhAt AT avd Al nAtFA (0t @O @57 Ahd® apmP9® H&T AtmPoLPT
aog POLAIA:: NTINLAN @3 R P PF @ aomery (FRave hbe(L AATLY? NhAt T4
PCANT @ANAN ALLCID- &FAA:: @D +Rav- 1nA(, P7.00 107 @3 PPI° AL ATIPA AT aPF
AT ORI° RINTT aPAS AT (0P TPt LOAAIA:: PO<5 APCOT RO Dbt (A PTALR
RNCETY TPt Henls Ocn, AATLANTA PAN ASUPIIP:: NAA oAl HHITS FaC VAN L£48
PTIHAN £0& SFRLINT @D +RI° € FYRIT 0L T H0he (LI O-HI0C 17 @D +kao e+DA
APTF NF nddeF A0AM +mPol ATLTLPE L1190 FA::

D> AT
PUNLON PO-3 GAYE 9Lt AP B TAAS
1 oG4 PEI°

& AT AS A0S
& A0 70US AT A4 T
é ANNO AT A0P TIm(LE

AF°Crl PP
¢ ANNA AT (9°7 ALY PANA JOCT ATRIPGAPCHS NaPAT TLATID-T avdt (4t TIDP)
& AXNAT (WA 927 AR YT ATNATT AIRTLLLNG AP TP RTLTFDT TIOP)
& ANT I RIS ot avpard @RIC Ml TIPLT (AdOCT AFI0CF PPT LU @
A2LTLmpav: TOP)

A0S e ooy (AP 1ImC LAD- P APCOT 15 ACFC N1s0 @hg OP7 110 o< +ERge
N1.5 0% CPF+ hdd OO @D 997 1o gy P90 o-3

é 5 ATC N1%0 ohg (P77 AP TG AN “INNEL P7LL0EA
é 6 ATC M1%0 Oh& 0P7 A1 ARSTT 70VS
é 4 ATC (150 O NP7 AdNA ATOT

2V Rits @3 aon APt (AL PNt (O3 ao\SG AACE. “L0EC 226 AL
PPA AT O TemT149° h(d,C (SPHERE) “ISPA @-OT hA®< heeahf oC eaqmmge
AT9.U0-9° 500 “UTC ATLPT (FFAM®@- UANG @5 AaPP&+ etParm@d-y 30 Lk av(lot
hM-::
(http://www.spherehandbook.org/en/water-supply-standard-1-access-and
water- quantity/)

APCT AN LTLD-AD< @< avm (19.0041+@< AN 487t L7007 (L7 AATOATS
AMNT H0T 271008010 PO avn? N@PF-F avhhd AAD+ ALY LOATH (WIMAT

4.2 gavp\nk)::
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wWINSH 4.2 80PE 08P ARTATE ATOAT 271040 O<5 aom? (AC N1F0 oG (47

0P @< 00002 A Fa- OACTOF OPFT | (PHUPH 8L OPPT PP+ 24P OPLT
KAt (NFA%F L) (22-27%) (15-21%) (27%)

777 13 25 28

Pa7.emll Foonet 17 30 33

nFF 9 20 22

P70l A7PF 13 26 29

GPNo7 2 4 4

nr 2 4 4

ELOTE NPPT AG AUPTF | 5 16 18

PHALE PANA GRTRT PHALE POD §ATT ATRATO AT QU AT (ANHET® (ANA(L PAPC U-33 AL

erav(lt 10 (IS 4.3 gavdrk):: Aot AALIFTFO Rints @57 erladav (WP O-NHT 7
ATIPHPH - @5 LALAITPA:: HD7 @< (TIPHPH LT AaPmPoIFD- PG I°h70T LhhONL®- PALC
U-23G RhdC hCTOT AR DHIPLnH 1@<:: PPFal: 04 P97 14497 AG VLT OPHTF AL ANAT PO
GAYE A9 M i 10 PFALE ANAT hetd PO APt 27Lemid (%ot @aT (1araag
OPPF AACPPTFD ANATT APAPhe alidt NG+ PO-5 AP €AYE NTLTCOT LH PO €8I0
AGEI 054 PANAT P@D AYE (HhdeT eHALe PALTT LLEF® P7ALL 10 (Wil 4.4
LavAlE):: AAD- IO O-OT 0T PANT AGdAL 4L ANATT DTT @5 WA LAP NTHGN
PILAG(FT U-3 TTAAN POAM Tavsor CRCIPA:: (FenT149° HPHE D, AATLNNP PHAA @<, F7

KT 8480 ::

WM 4.3 919°3R A-NAT OPFP 0D GArE

P04 ALY ea-net ?Txgﬁﬂ%ﬂ/mw\ o,
oo 1200-2200
/A% /07L 450-650
%A 300-500
il 700-1300
60 500-800
ancr 350-550
e A1 1500-2500
L 400-800

ToroRr: LGOI P9 £CP-T 1986

PO 79T (PmF) PTG ARIONTS 0CT LTINTPOP Oé APk 9138 WP T1ee ehaat +7rike
Q7N%L ANGN PULATINTT v NTAAA TS ORPTT NATLPTN PO TET TO/E ALLCID- LTFAA::
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wINSAT 4.4 0NN OO PAL T L8 PTLALAITD- PO<5 a0 M7 (Do)
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AILTLONLAD PO DAL P (BT 0@ avdB EnShes, eoLmPar: 3% F CFm-:: F947 NLNAT
OO0 PULLLCID LAT° AIHY Lh(LHAN @RI° 994 @p APCOE %71 oLTI0F  ANHG O
N FOFS (04 ASLe LCOF NBF LIq (oo 10+ TAAP 2@ +R99HT ARINTE PaPAS AT
PN 1A UNE ATLE0A NFAPNT AATY OC PPSANT ALMMI® e FAA:: SCEPTG TCEhPT PTANT
Tl FFo- oo @5 APCOT AL NF LIPS ten1é ANINCETT ATING4T §PLT AL LTFAN::
NAA QA A 18 AINANERTFT ATING4T 2TLeATADT NLC 299TT T A& @T aPPS
(- PTLPCOT AN, RIS aoP? AA 18T AT 2 FAA:: (AN, 14T W77 (LPTT AN
PHNLLDT AGPhGA NU-ATN TP ACIANINT TP LavlA+m<7 LANA I°CET AP QALY 0L NaPiT
A7 &FAA:: TIC 917 BV 987 ANBe (ch AN 25 APCOT 22CoT AL NMI° &7 ANTLPT 9068
(LT ARLEEETFDIG ADPPLF DY avg AT POLAITPA::

P35 +LLNTE

PHALR chN4 AN hEAT PHALR PO AT ATBATD: Ui PO WAt OHLL0TE £LE (LD
Ah LALPA:: ATHLUT? RU-AT P00 AIAINCPT ATITT T+ PHALE aPAShAT PPN W38T av(GhieT
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o POP APCOE TEI° ATITT T LE9° Cbt avaH
o  WPW7 APEF ANAR TIC (N&HE 4117 OP@7 AaPPST LTI°F h(1LT)
o PO AT &OT NPHG a7 @07 AP LEI° A%t Té- PP
o @P APPET LEEIC 0D DL4 av4.mC

73



¢  TNZANE AT IR PaThieT
o PO APCOT ANAT/FOUEHT NN a0 AR aPPTG W3R8 DPD-7 faomPbI® hOE a1
ANaPFC

o WL ¢tOAT LT hGAT OO PO-3@<7 AT AT8LmPar: aPhahd OLI°
TN

¢ oT7HAN aPAShAT
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& NFONT 4P Ot Pavdt QAT AT 00D +mPTLPT Navs - AL PAD-T RIOYE D
A8 L.mPar- A hahh eFAN::

2y ROPHE e99NATD- P LN T APDT NAPT P+C avOl 4t (91N PATFS AT NS AL T80T
fanFAA:: AFPANE

& PAMNE OPFP &P TFr AP TrE aomd9P: MY 2C (HPPH N&HE P99 OLCH™ evhivt

& @3 A@PET| LB (%t oo 00T ANAT O FAL AT AL 999G 06-PT AT AALETFFo-
PATFDY 1LH, £ATIA::

¢ 00D Ot T O3 (NP7 09°FTT AT° 0O+ °CH NAST AATLPTN LU 2P e0LHONFT P9
POFG aPHOTY LOFAA::

AN, he:AeTT “I00
@5 APPET LEP A% em0P (AL

AGPTSE AhITT TAP The° 10 LYI° N~
+dav< (. Para8E (LT A1\t AATPTC
T%7  LaNAPA:: LUTT TIAC AT
NANOL@< ehHN aP08% (LT (o707 @F
aANG® KON\ PADT LFAN:: aPa8% (k
PALIFRCS POYE avAf HARE hrtacAt
A7E? ARG T18088TT apmPd® LFAA::
PANOLD: NN PSANT GPLE U
W77 AREC T804 P9 Pt NPems
PUTTOY 1N ave8%  (ET  APmT?
AN LD STAA::

IPNA 4.2 AUST @57 18497 (LCATH

74



4.4 vA7M PD3 A PPIPS ATA N1 PL00 HePT

PU-AT @ AIAINCT MmPTLFT WG A9ILL0 PADY R@mD JUUETE P@-p +RIPRI PP €AYTS
+LATT A0 TGF TLL LALAIA:: Nh (4 Hak 2C NaPP7 8AA TET AT1%e 291040 Tt
H&PT Loty LenIPl-d\::

PNt PDD AnPPI° 1Lq NCH
'+ av+8L4E 41T aPav L)
(VAT £LF Tlnbavy/avav @A)

¢
¢
¢
¢ 0PI UL NS

(Il e3> AP ehC-

00N ANANL PULTTDF @3 AUATN AININTS MmPoLd ATIPA P@> AmPPIC: L@ Joygoie
T2t @APFS HLLATHT NNCH AL (199046 aPAPT PALAIA:: Pch (140N 9284 hCF OchNZtan:
a4PF ORI P APCOTE PANAN F4TG P90 70US nILEPT ATt AhZe eFAA:: (Fen 1690
Mch NSOt @A AGnt FETT APPAN A28 RC avh8L4P Ne-0F PUNT aom? (F&TT ATe.U-9° 078G
Wt ANFFO ANGOT STAA:: QU (@D §AYF: ALLATE AT TmPoLrt 418 M THALR (F&TT arhhd
PATFO7 ARYE ATIRTHS (AL P9IRNZAN ANAT NOP+ PATFD<T =33 PNAM TTHOL A9 TFD- 8280 ::
A7 2 Ceh (1A DD AP PI° NCH 28 NLLE ATIHILET 27191 QAT Lavdhkt::

PIINLAN ANAT PLAFD- 0P1 7 (47 PTLeNSDMF (& ATRATFD- 170, @0 N0 OHFA aom’y
OhNZtAN o AmPPI® ehCH HIASF @O 0L hd6h, NoPm- AhAT P99minG +90st AL
LAFOT ATF QATE AT9A41T4 99849 PhEAIA:: NANAL vid AL Navaohlt PHALE ANZLT7
Naemed® APAN 10 APT (PP? NCH AT8.04% (1977 4.3 AL ATRTINOD-): ORI° AdvEavse ¢+DN'r
AONT PapBavs NG PO4tT 4eP PNAM T4 ATLPT NANLAAN ANANPTF AL 99PN AT2.A00
@l LFAN: PHU AZe mPolto- N APT A0t AL P05 AmPPI® NCF N9IHIET NATC
A% U227 0100 14T WILTMHN: AT A 7945 PHA::

N'rC av+8L40 ALt apavPAl WS PC aO18L4P /2¢-PT HCHC T8

AUAT @5 AIANT mPo) GATHS L0 PHALE (F&TT PRC av 8R40 04O
PTALe GFm-:: PR avhL84P 9t (F&7 ALAA (1Taeddg +90C AL TOTICHo-
M QDI FO 27004 (AF°AN N1 ACUPT: AN APPCYTF OHt) APTF GFo<:: (AhLD aPhAhASG
oo POHS /AT QAFERS AT Lot U-d® DLAPT (HALE OHC a0 18849 NPT +héFA::
PrE ao+804P HY A7 (IFaPAde PACA A1 9PU8CE PI0P +L0rt FANC AT PHC o 18L4P NPT
Tt GFD-:: W79 OLAPT av-tv (oo (ATE PrC oo t8L4° HY MOT PULTF (LPT? A8 7S Lo9°
PTALR PR av 8840 HET MAT PTLTT GCFM-:: ARETAT% PRC a18L4° HY AmC PA PrC avt8L40
A&PTF NOL8 MNCT AT /0 LTLTT WP OPFR PLE AAS (1P04) 292 a15°E LNTHPTF v AG
PG PG PACA AG Mo 90417 091,042 HCHC aPl8 TIIET T PALAIAN:: NOLSPT OrC av 8048 HY
HCHC avlE DL MRI® P4 ONa>-PPTF aomeP PANANLD-T -2 (9228 T WH.0-9° RUTY avlF
Of. 0O NaPD-AL PADT U-pd aP8Ah AT ND-LLT TINAB° LOLAIA:: RUYY avll a1+t
PIILFA NP h 14T NaP3(VTF avlB @7 (&-ATFu- TIHIET POLAIA:: Lh TN DD AmPPI®
nCH ATIHIET N91LGLC1D- avhg. PHALR PRC av 8R40 (F&ST A8 aomPP AG PILTT®Y avlB
AncHF @A T0LC/PnaPC L10A:: NACTIT SHPOATT AnEe aohrtd PALAIA ATPAA NACH ALCT
aolihd ao(\§ +R9P PATF DG PANTF DY Para(AT aPAPT PNAM aPLE DT P81 ::

75



a7 4.3 L1200 NCH WI&T RIRTLHIE

& PNt NCH ATIHOET PANONL HPILTTT aoART: aPOTITYE AG -&Y avg avgPlpi: RU (MHATPL
P~y APCOTE PANAN, &4TG 1A 76VUS haldk MRI° H(: PoLavCAVF®- +ONT GiFm-::

¢ AN ta @AM Q0 AL PUAtE APT (o APT LANAM:) IOC AGPISTH ANAN TTHIE :: AIHY
APT OFhhA AT POhN PPTFOT 8T 4@y avmeP (@[T RY/UANFIPE DR
PAF@-RANFD-E PO 097, PAGD/RTICNGD) VAT 17 (F&FET ANF A 19.0PRS NCH WL PHIE. TIbL:::

¢ P77 avg@- N NN HONST OC PHCDT NCH ATEENEGC ATPAN, U-° 0D PP ANATE (AT

av 718 F PACA oGt T (aPAF T ORI aPAF T LAVY)F RO TEIVHE 00¢- vl AT 87 OH+ ONCH AL

0994+ FoUCTHS aoGthPTT aoaet

GAT FCT hG OHALR PAT® PAFD- TICNC OLI® (AN P71TF O PPT AL L1L i aPmbg®

&  hOME AL NCFOT APOLT FATE WPRLCA TIFFT: (hen IS APPAVS tm P, D5 JOeR

PANTT NF AGPLLA PUIAHOT CHF NNCH AL TINLC::

Mok AL +AFLPTT (oM @20+ 7184

¢ 2V hCHF M@ APCOT A7Co%F AL PATT FIACTE AG U-AT 0O AmPPI° (LR 0@ APCOH A7Co%T
AL WILA apmPg® ATEAANT ATINCAT aPmPbI©

& (@-Le+k AL PTitk A ANVHEORTTE PEPPTT OHT avar I

¢ NCHOT MhLHAN AT A2EPLT (FALR LT TTAAN PU1.RL°NT U3 TlavFFt

[ 2

[ 2

Ut £48 AT

AUI° PAACXE OLAPT UNT L2LBT QWELTFO (ALY avhAhd HAZITS P90 PATS av/(+
eeh IO O avh8L4P GRS HT TALTA (DRMFSS's, 2009):: ¢ av+8R49 HY HCHC avlE
(livelihood zone profile) AZ2TLINOD* CALTE 4T (LT PHAA +C PILTLDE aPNNAT '+ PILTLD<E RY
AG P87 LY 09048 10-:: P8 SALPT QUTT PUNT LLB AAMT AALTEG Pav18L840 HYT Napmed®
O+ALe ANAT eHéméet TNLAT NavAft &V VNt A&t (@) &AYHES (@< +LL0TF AL +66F
ATRNTFD- AGPL& T POHTFPA:: APTT hAFd PaCT (d- AR aoCm TI0te AL ATLA4100@+ 1NI° ANLATL
W7 2UTT WPt AhNTON (@2t TN ATRU9° 0348 ADANT @-AT &FY/P (T avhh-
TGP AT T LA

AP0 981EY avlB (hNLTAN LL8 NT1LLET T LY+ ehNLTAN NEA DL A9 PchIA0N e
N3 +LLATTT AMPPI® HLL I +MPTL ANPPRIS OO LLE 18, aoPrT avTiHN LFAA::
AL Och 2O aPhnd 2oLTT ATIOLPTG WEIPET LY NaPPSFD- 0914 +458 GFM<:: 9147 “ING
ACCT AN (@Rt AL TIPlA MNLTAN A% AL NG TZHNL AA“LETY ARIHY 8.9 TF
MLAACT £06 ALLCTATFD- oL FANT? A%1-T ATt PANTPA::

0PI PLH A0A

VAT 0@ AMPPI® AG HLL0 1T aPlEPTFT (0E v-2F A7 AL $9°C A1t OPFP P1LH ANS PHANS
P a8 10+ AR NN AT NPNA OOT PTLNSORHT 90t BT Otavant A NPT AT AdNA
AT PTLALA WG PO<D aPTT T HAPPRTT (OPFR PLH NS P28 AN AN oo F 71T FAN::
Nhade ect Oe AL At aPT 2C Neer? NANANT aoZ8 AR av7e-O OPFP P1LH NS
Naomp9° PHAA PO aP1FG AALYT AH09° PTE P1@- hrhdel (A OLCTHT (has Bhivk7a?
AAGT OC NovgAR) OC LULLEUHNTT P18 oo AR PALAIA:: OPFP PLH AN ANGC NATT 4.4 WG

OPFP P1LH AMS 9PN 04.5 wInST eovdnt::
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WIS 4.4093 L0 AMA AHTSET
Py POYEFANAT OPFP 0L OGS AT apmPI® DL A1LI° AhLI8TE. 0GavEY OCT (ovie: ML,

T ROk P@D ANAATYPUTT NGPHCHC “THORT SFAN::  AAPI874 PT P@-5 AMAT/IoIT
Oh0ZFat NCF AL N9900TF OL T eI aPhaeC (19%naC U-e79° 0@ AMAT AmdPP® IO T
(AemP: ARThOTE APATE ARTOAT AT ATAINCRT) aP9& PALAIA:: PITD OC APHS D P
AMPPI® KILPA ATHT NTIPA® AAL:: NaPPMA A7L: PhIL:I° aPAavC (1aP6R,aPC M APPSF NGt OO
PrLLED7 PTALE ATTNE 1H (18EF) ATALE P03 AhAt avavl1(l:: WG AWhOETA7 ACHFTS haneT
-CF +eno1s alEPTY (PN (PHPTIT OLCTHT e7LhaT0+? PS 0Pt OHF) (AT AALIP
aoavC (1evemC TTatt LFAN: (RIS ATALE ANACT @ §AYE avlE Nttt
771A4F PA-OA NHUTTT A%16-6T W19.904¢% AT18: LLAN::

WIS 4.5 POPFP 01LH AAS IPAN,

PATAINT AR YT |aeo(Lt | TLPHE | 10| AE | hPA | 1A |eahl P | TR | MAC | FVAd| TC |ehkt

P+ v U (09T - - 2 3] - - - 2 3] 35 35 4

AT A“TN0L

Py av§ 1
(P00 o) [AATOT

Aeon g

AhQ-F

Pa-p oo L1, (1%T) 15 15 2| - 15[ 1.5 15 2| - - 2 2

p@b aop 2 |APMTT ATTAL

(00T |appie
)

Aeong

AhQF

revrns Jos oy onroc [ R

2VU7 PaoAA LOPFP PLH NS LHIE ThhATS ACTIMG PP1 OPF avlB ANTLLNEAT HI° P+@AONG
(4 P avl8 avmeav PPGANT (PAN Pool%T TIC ALTC LTFAA:: APAN @5 NP4t (1A9TheL
PIYLNLAIDTY (YT AGPOAT NANAA AL h9laté APT AL +Finf TlaPer SFAA:: (AA Nhd
(Il 4.4 AL PAD<T avlB (laomPd® AIPAA h9T0e O+mPTLPTT RTC OHE D7 05 JoI6E> T /AnAT
Ngavt @-AF A7L9LmPov: TavAt CFAA:: A1978 0D PORFANAT (0D @ NH +nPTLP T
P99 001G98. (APIPGTFD- hoTINe, M5 AaPPST PTLALAID- A%TI° (OPE NeTE APT &FAN:: (ARSI
U3 O35 OAhF/NemO 27Ln4LANT AN LLme-A:: LU ANLAL aPl8 (PP PAD-T v-3d 0910
AATLLAL PTALL ToCTT Fhhd AGPART 484 ::

(400 @07 AT PA°IC TH (Transect walk)

A2970 PACIC FH OL9° +nd AL AAFP (P av718 N9LLA1D- (\F AL P99TT PG avlEPTT P98 aNNT
HE 10-:: (IHY 1LH a°Z8 P99.0NAND- NFPANF: NPLPT N918aPP: (9991S PHALR HETT oAl (400
AT PADT FOICE  avetE 0NN A% A& PANGC OAT (LP? 2V PAD9T PACIC TH aPOlIP
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P O14A0T Uz OACIC FH p7F a7 Nav%e e9PR8ANNT PANGC QAT 1@<:: @5 AhAT het
ANON A7L90.00160s 1922091 09° PP HE PF NNOAR av9As®, AL, NaP T ALAN S TAN:: AT9.U-9°
NANAN. P99.221@< PATT PAOIC TH @5 L7717 ALOTATY POLTA ALIPTT @RI (@ av1g AL
AP +o0F 091.0a0MmTT AGPALT AP FT £HA:: PH400 AhAN (NE v-2F MAFMNPS PL7 TORLF e &7
hoeem? 1AL “IMT TI00T AG PALC aPhAt TG 091,02 P (400 @A PTITT 205 ANAt ALD AL
RO TNt 1@< P18 NANALED: AACH AINNT TN TP AL P9LD-N Ph4.C T19N595T P0L
T0LG 004 WlIP a1 FT P IMPTVFD (@D Tek? AL T NTILLATFD-9° NAIC P58+ 4T aPm?y
nN& N99:249 (hiST Mt AL ALY ALTS TAk:: LA PAGIC TH AGSC Tem1s THNL AT+
LG o7 PHtER? eZUeET TN Mo, 10-::

eahON. &%TG 10VS €PTC

PANANL R8TG 76US ¢PTC “Th3L 0@ A20AT “IAFP hrtdan Aah T Polo- &4 (400 Ahas
P03 gOUET/RNAT (PTRE PO APCOF OCHTS O0F @-OT @37 TIMePIT hnFPd®) LADT
heohd AL OmOP oAl 8AAGT RPPC 12417 PatdA:: (Lloyd, B. and HelmerR. 1991) Pq@-
faolnd OO NANESE PPRET Polevm AT P+ LA®+ AT PATAAT ARIFLC 1@< WIHY PNhAT
aP&F PTULNAENTT o018 (10PART PO<3 PPIT/ANAT hAhAL®- hat OC PoLliheT? ALD TP
UL SPGA:: 2V PPTANF @3 FEov 138 AN AD- OA7TP 4T 0P OL 12354 OO (9v0F:
hop tkev 148 hTLLMLTD- 05 Qhat @RI NPTF nPFRS hTPT 0P A4 head AL OC
PrLémC Thh, PEPE GFO:: ALY ALOIPT Aeomt AN “IM0L (AThAFTF? A%TmA) Oindg®
ObSPPE (PA OL AT OATLI0 OGS ALahTh AN AMNT ATAINT (A9PAST AATONAT
OHt) PULOAD @3 PNNAT Pt AINHE PP 1L M@- ALY ANHIP AAA(. ALLATC:: AN AL
PAD- OAG>P PPGANT PD-3@<7 aP(lhd PaPALT AP ATLO+ STFAN:: @< avini? TCANG ALLCANT
PahESE DD Tt ORI° PhLNA ATPAN, PFNC-L.L:G PTLAGT G T1LL LHEAIN:: ATen T4 a8
PO Pét OHY P00 PPEA O-AT STt AAPT 0270 ATN 92284 M, 10<::

4.5 vl @3 AnPEIs A1 U172 785

NANOO@- PTULTT @ PO /ANATE 00D APCOTF +E91FE §AHS TLLATT NAYT 4 P804 TGT hrFAL
A QAN AT QA UAT0 @5 AmPPIPT AMNAINCT PO APCOTE PANAL X4TT 20 76V
DTt AS NSO 006 NPT Lh0&HANT v-ATN @2 AmPPIT A1NINTS SF/RrE ATTA00 9°7
av2° KRANT POL T PALHNIA::

APT ¢HALE @ AINICT §AYF ATBAF@: TI0P AUAT) @ AnPPIT AINNCT RIL 9vTd
AATLLININ (TP CATT A6 NhnPTLPT OC (o7 avd A0S ALY A%166T OT7HA
PNRIFFOIT (AINIUCTFD T/ VT ATPTLPT A AOme (TLTAOTF £L8 AL a7 HFO-7
aTIHA PALAIA:: AHY ZLF ITHOL O-AT av0T CANT T8L PO<D aTTF (TenT14 PO-p NTPTE eHAA
PHPGE OH4A0 AT PO PHGN @5 SN0 OHT) AT PO €ATT (PTHALE PANA ALTRTE @37
(1&mA eom$9° OHF) (L PAR NU-AT) @3 AnSPI° AN ATIC P T AT

-0 P03 AmPPI°G A0t AT NAZS (@AY AL @) 93T AhAt o5 (CYT v-at
AT AT SO POD APCOT ONANHG D Ptavaltd- OAS: TIT: (@ (FTPT AG
NPT AL 102 (AU G81E 05 +E9° AL PU-AT PO5 AmPPIT A10INT PPSAQT PHoN] 10
(LOAT® 17 A28 AT1-67TF TINEFPOP APAA, 2@ MO aPmPI° PTLTLDT -7t OGN APCE
eFAA:: 1AA oAl Fhedt AOAm@ 291710 116 APTF (L0 APm TS AP TINAL VST AdtoI9T
nwr o PR Are.mPor: P a\mt ATRANVFD- VN, P&mC 10 AL PFmPADT PP
APCOE AT NLTHAN APCE A10IANT AmPar0t POLTFATTY FenTlé PO APCOT ASC
PILFANTT ATIC-62T TI0T LALAIA::
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UAHL 2@ AT RIACT (D06 SO-p +RI° AL AP0 AAT8LEP T80T IO, @-aT “I010T
HUL 102 AANLAN OAT AR AT OF 09100 00> APCOF: PANAN &4TG P94 76US holt
OPALTE PTLLATRLLD PO +RI° AU-AT @P AMFPIPT AIANT PTLAT ORI TAL holb ATALS
AANCT APAN, @3 APCOT APmT @3 (AT OAT AIANICT) AT P9P0G hILEPT R
ALt 2710 TEL L@ TEENT (CMP) AL eolhvth 0L TA0 @O i 2O APCOTE PAhAN
FATG U T0VT DILEPT 09U AT APTETS DILE PLATFD @ hPCOT R 091a04.S PhNT
hadt A7POFEPTT (PALYE TLNIHoe GF@<:: ALY U5 PT A184P% NATS 0L NHLLT NAL Uk
hoAEPTF OC (ae000HG (1aP0e19% T aodct PN DA

06A A TAN LA PRERL @ AUATI 2@ AMPPI®T WININT PG tavlsp PP P@-D
POUETFRNAT 10+ Y PO APCOT ACST PAASG @-ONAN PALT OO 27FHN APCOT @RI NNLC
ATI0 PTLTA 1@ (LIPT° PU-AT @5 AP PIPG AN IAET ATTAAN (1 aohct PALAIA:: N TenT14
APPMT @5 AINDNT ATIPA D=5 Tetr AP LLF AL ATIL4N NG DLt 99847 £10A:: LU
LaAP wp®y 1AL (LG OT7PE @TI0HE RVGO7 PP eT9°T +ha T1Ee PALAIA::
NATCPrE O57 (0 O-OT Ah9® Paemdbd® APLT TINd4et ORI APT 16U PaenT @5 99T+
ASATFD- WIS OPINT ANAL 78VSO-7 OFm0P A9 A0 0@<5 +E9° a0 (L BIPGA::

M-0EI° 12O (NePmT O3 AG 19PAF) ANE +E-C0 LATPALT V-3 294 FIC 1021 AAHY ORTHY
a(gf (AT aohhd AL N@5% NNCSS AmS aPhhd m7he FOAC ALmC 210A:: hATHY oo/ pF
IC ANC AL t1S avtONC WAL NS LT (WT8.U-9° (AIC APES NhAA) U-ATN @5 AnPPIq
AMNINCT ATI0GS T 091L8L1D7 Pl @MmFT] PLCIPA:: “1\d PUP1 °AN, P1L&AL @< ¢ravl T9°T
FIPPAT RIS PaoOT A1dl0eT N91CS PATTE ACAPT (028 48 T906P AP £A +H90C 10-::
N@L4 AL Pt 0D APCOVE NATP-PPT AT PG WNOETAT? A-TET N0-E7 N91PTET ATPOT AT N T
PIDADY PREAL @D PoET N9IAAN AT @AT AT (APMTS ATNNE) A79.00 (LELCT
ho-» At OC O HEPH PULNATD<T PG ALY avdin RFAA::

4.6 174 770 (1« (assignment)

U (1A 27L0¢ 040 A9°197 AT OHY PEA OAT SHNtETT aol8PT 9°7 LU M0, A78TTUMT
PIU4AN 1@:: ATEEPE aPAQ 9°CR PHAM A7 (P8 OHbEFT U79° O WI°CHRPE (1aPIOLT

Nevgnsd aPA(T NhEA 4.9 AL avavAnt FAA:: (IPHGD- (H AUtPT b A7815 @L A +avdn
LA 197220 “70NG aPhAh POLADA::

T1. P1L2L @57 AemT PmPI° G APOG omPI® I°7 AR AAD-?

U. 7 AR ARTLD- & FAA

A. AT AN PTLDAD- PD-5 1AL PHAN Tlt hAD-

. AgPAF LPPIMPaPD- D5 1AL AT ATANCT NIPIMPI® NGt P PO €0t hAo-
T2. VGO 05 APCOT CUT 10+ NGHT PP CU-AT @ AmPPI° AININT TP LTLAMD-

V. farfiavC TINgL.0 PAD+ A100 APT (L AN 90,70, appanC e+bmAS 4 20T NP PAD-

A, PN aPANHE PAP PO TR

ch. AN ANANT PTLDN (AL OHPEL PO &AL PhE TI°T +PPPAT 150 NHAN
1AL LTL.mPI°

3. hT AdtaPa-t A2 TIC 9°7 AQA STAA

79



1. PUATN @D AmPPIPS A1ANNNT (FarAnt Ot PO APCOT AL ENTACE.PTT Navgn,avC
AT FF At 0 FAN

2. &7 MaPRIF AS HRTIR AHUI° PULNNTDT A (gt U @ AnFPPIPS
KIANNTT TIav TR R FA::

V. A785 %l&t 1IC Fhhd 1@ 11C 7 v-0FS 9lsF 116 Ot 1o-
A. UAE A&t T1C Fhhd 10 11C 7 WLE AeS T 1IC vt 1o
. U-0E® KT TICT Fhhd SFo-

a>, g-0k9° RS TICT Fhhd ALLAT°

T4, PTG D 1@+ P1C av8L4P (F&7 PPAA, PIILIPID- 1D+

V. Ak /ch a0 @O 2997 0N
A. PP AetGT
h. AT 0TLLLN: ACH ARCT

4.7 €7 72

1.

A°FALOF AhaQ. @9 ANt AT TLTHFT SFALE PO ANATYIURTT (09T
OACTOT/NLIT OPPTF AT AL TF AT W80 NaPART AP T @3 T AMA P07 @O
T ARINATT APAT AR AMNT A1 PL00FT ACHCHC el @lndart:: P84
A28 MOT PALHTOT 0O AnAT/IOHFT aoA( aomebgP

U0t @29 it (HANT TALS L@ ANATYIOIET (100 OCTG MNEIPT Dt A2LT . mpav-
aMPP: AT°7 CTALE PO<D ANATT/IOU T LTl

ATt PSTL@7 0@ ANAT/IO T h LA (9LELA1D- aPalt TTAdA S FAN? h91.8.10-
PIIAAL TN TNID A+ PT.O? NHY N91.LLI1D- PUIAAL FoUNE- P AT LTI TFAD T@-?
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4.9 PTATIP777 TPEPTIo)\ ()

TI. ooAM A 1@ NFALR ANAL P1L28 @5 APTF APmTS ARINTS aPAS A0t emdbTite:: PA
goceR, Fhhd ARLATC:: i PN/ AAN P38 @5 +LTVE (A6t AP T ATt (LO-(9°
NA797L 9T APAN £h99 (P 22HReT T9C @RI (116 AmTt PhtfT ANt FAk:: Ph
ocemg® Fhhd ALLAIR:: PRICE ATS PREAL @ AUNE® ANNINT AO-A STAA:
9690 PO+ Gark/aem’ (NCA I°LC D=5 -3 AL LaPALIA::

T2, AL A 103 LA PO-D FAL AU-AEI® (APMTT AMNT AGANT TINHI® ARIOTE P0G AG
AR OHF) ANQLE: 4P 9PM7 ANNCT SAMA:: 2070, aPhaoC PD-5 hPCOT P01 L@-
At @OT POP AININTS mPoRF ATI044TS (L AME f@ appaeCy AHe PP T
ATMGTT o A APT Porfenc @ (F ALE ASTER (umdar @5 tdave AR 1AL
AATLPIOE PULAM@: ACIATNT AaPCe AGUPIIP:: AAHU 294 @< AR AU-AT( <5 AmPPI°T
AINCT APar 007 AATLPT AIOTS P A9PAN, A20ATT (@) +Rao- A, @< TInM+S aom'y
NN Jts PP OGS PT NF ALATT RTFAAN::

T3. WA} h 10 PRICE AGATO POD AnPPIPS ANANINT oA EWTAEPTT N4 PO
APCOT AL (9P6R,a°C AT9.U-9° Al +RTIP AP ao718 avf1§: em<5 hmPPary $Loe
N7LAm-t A0t AL ATALONG PTULNATD Pt ATIND1E AP vBdPFT YavFt
(MVAR ORI ND<6R, (71T ATH)

T4. A A 1032 PPN OHAN (b LT O-OT PTUTE UNFT O av 18848 A (&7 AP
PUOF (&S RO UNFP° U APT/H&TT P19° AN +C ao+8LA4L Nd- 71106 TIC NANA
Pav+804L Ne (M7 10 Nhe aP@-(L: ARFAIP::

AOHG D7 apANT (FhhA aparAf hAFANT LU7T TPE.A 0L, avhA PALADA::
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PE.A5. PANAN. X4TS P94 70US (SANITATION AND HYGIENE)

LU A NANAN Z4TT AN 76VF T&ART ATTErt P91+AASTT (AFPT Agrhahd PoL.00 A
AT1G6 T £ANAA: T AANTE PFAT AT 7O nGPd (AA:

= QAN FEFG 2990 70UG FEAPT AR AATLTANG NAFPT AN AITHO, L5 CFPAT

- AUttt @-AT AAANAL 4TS 290 78US 800 AT1LLT AT PPRTT T84T TP
LO-Pr:

- AAANAN, Z8TG PN T8UT AL ardAeT ITHO Len- 1T

5.1 o»7(.¢

LLEF@DT PAMNE PoO8E (LATE PANAN. BGTT £IA 70UT AMANP AT LATTIA P8AT A1 HE, PT
P tmS FACT ok SF@:: Povg8E (AT 147 Paovs (LWHC PTetS fAmPPI FACT

LFOFPA:: NG 19% P7LU°7 VNN OF eHAA av08% (L P7Ln$d® AWP7E 6% P94 Wr8.0-9° 22%

Lo av(Q.CtT PATILA avp8E (L PFF emPTi:: ®L 53% UL ANDLPT (1938 AL L0884
(WHO/UNICEF, 2012):: O ALI® NMYI° +HIVF PP +AAd NAFPT TINH® +PTITG had N&tG &7C

PAOY VHAN OAFERS AT PTLECTNT TLATCI® S N@- 10+ e+PoIp NGFPT NP9avt £2.2 LAY
A0+ Ye.OF P99 PPe (LT NHUI® 85% 0LTLEFD- 15 %ot (FF PP VIGT CFm-::

AAHY VNN TFo47 HLePE ANPO8E (LT ANALIT O T7HOL, APS.0755 A2ASE PP PAhA(L
ZG TS 90 VT AmONP MWELTT ATALATA T184T 1MI° MPT, 1m-:: (aoPPRg° P70V D5 APCOH:
PANAN &9TC PIA 76UF AmONP PTILINMAS ANt PULIVFD- SFm-:: APPAN ONPAN A0S
P9 Fot7 Navess (L avA: P10 havar(l Nét: ch9GTT NABSSS P10 “MNNA (1 harBars. 14+
A7 PavdmAl APL 180G LAA:: PHY TPEA PT %A1 ha<p APCOt: PANANL X49TS PN 76UG
nAEPTS S WNAETAT AT DOC NeeP? FOUCET aoAetS AR TOCT PPl 0P
N8 U5 3P T TTAqN 10-::

5.2 P44 NTFPF? PeofAnLe dFinT man

taAd (03 hao- 0L hAT0AT 0L M A0 OLI° AT0AT LHANGA:: U-h9° +AAL (GFPT N9L7
2990, A28 ONESLT QLN L TUPALT AT TG ALt FATAT AL Tt PoLntE CF®-:: ANHTPE
AMS 8, PP HHOME AUPALT (NGF OFme ORI R0 (Pr APT ALIPLC BT 15 0::
NALIPPLC IC PT.OMmT ALY BCPT OHALR vt @f AA (@ (1levHavt NAGHT fahtan @L9°
AHaoE e AN [N0A 51 LarAnk/

PPhe 9 FavAET A0 PFALE PNTF aPHavFE avFy (evtpt OAFPTFT (han arhhe ParhAahd
ANLALYTT PavanFdA:: AHY AL P00 avFANLL aPTI&F NALIPLC ALt P9iHavE BCIT F
AL At 08-CS POF ATAATI® ANTLF 0030k AP PTLTFAT7 BT @8 APT ALATAAG W19 T
Am,7 £704\::
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NALT 9°&C °N70F P9Lhak (AP TS ParhAne HEP T

avg 8% L+ 76U PaoMT D3 70VUG
aomPpg° AmFPI° Amane
| LA0TF
! / t \\
heh NE et P,
?reC ‘ . Y m e - tat
SO e

\ -MC/ A”"/>’

MDAA

90 5.1 PAGITOLC DAL (TFPT aotANLe v 7I&TE Pavnane HE.PTF (7°7: Worldbank.org)

AN 5.1 A2LTL.LavANT®- +AAL (3P TT AgehAhd 28507 PmNd ava8% (L TF T4 PAMAN &49TT
PN 7AVT ANONPT 78V LT @ APCOTT AP apmed® PALADIA:: PavBavse 0.8 (A7
PaonANS HL ALYIPLC ANALT ATBLNNA 9982 10:: LUTT AT1L4 LA v-ed® TINLANG ANAT
Pa1Aa aog8% (Lt Parmed® AIPLT N918NC PANANL NhATT aoPin avFA AAVFD-:: 1. PUP1 Pav08%
L AmPPP® 40P 19184 NFO7 e+PTIT (037 0135% avdin BFAN (Scott, 2006):: -\
228 L99° T4 P PANAN A4S P TRVS AmANP APRTT Nav+aNCS N9I4N0C (AL AP NAaeG
NevFmAN ECPT hHNhA® AN 0L APT AF8LHID+E 9984 BFAA::

Pavg 8% (L  (U-AT PG PT GLIHT ATPL(: S FAN:: PaPBaDsPm- AL 19°LCT T123H ALNLA OANT (T
N9NAAT 9INI° (P77 AATD ARIPLCT @L AA NF N9923H 99h9° NavOd LFOPA:: (e 149°
PANACE A ALENTY 670-UAN ALY AL “1A8 94T L SIPGA::

5.2.1 ARIPPLCTS Mot 447 $AGPT QAT £7Ims-+9°F £7T9° HE (On site Sanitation)

2V H& AL L4 PHAIPL av8% (L F: (U AAA aP08% (LG P&AT “I0LLe SATF@- (@) 999,014 aop.8%
AF7 kg ALY Pee8E (L 9erRt N70VUS HeHO- ANt AL hPA PHINFT avg.Ot
ehahAd:: Qut W78 OChJ L4%P aoa8% (-F (ThhA OATILTING TOUGTTFD-9® NATINL vzt
AATIeMNP: N7BUS AATILEHT APRUI° PAPIFD PCN PT PoomT @< TLALT +mert®: (s
AMS FACTF LohMN::

5.2.2 AL1-PLCIS AT 24T $AAPTE 0L AA 03 19933 L9IMEPIOS 27Thg® HE, (OfF site sanitation)

ALY 987 9088 (AT ALIPLCT ATIMe-PTLeTE 70 &P N OLTHIE. RARNT (@ ZLA 27922 H
At PHPRANTFD: CF@-:: AFPAA, 20 TIMe-PTLe ITTFD- NEAT TI0DTE =0 OC PH1mae: avg8E (AT
LEnIPLA:: (LY aPAh PoL01L@- 24T A4 +10LD- vh9°S NATLLINT MG m7P AUPr BCIT Pav AT
ALOPTT ALANTA STFAA:: AAHY AT TINLLE OFPT LUAITPA:: QU hALPT €Al $04 TI0D78
agt PTUNLT I heLAIP::
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5.2.3 AhAEhA Az El? /AhaY

PAnAT ave8% (T aowlt PU1LLCTHT POM ALIIPLC 408 PAAD- ALPT aPAN TPI® AL ATL.OD-A
799249 AMCS HCE TAU AOTPoA TINCHT LFAN P7LA 10-:: LU PHP PADABNA ALENT AddC

FRIPETT 500 h/% Boe htel La@- ALIPLC NPANAN ARLC “T8N46LT AWCA DL 1MC AATH
empav 10C:: LUI° (@PE 2 +mIF PALLOT VHA ARIIOLC ATMCS “MAt NPT AIATAA::

PAD+ ALI9PLC (19190 @L. 250 .91 PILP10-7 AN ATI9°L T PULONEATID~T ¥ Tl TIC 1918060 SOHA::
AL Ot PYE CHY 714 TICT IO 10-::

PADAENA ALEAT @M1 oorP? OAFECAD< PA T¢ YA 102 (AL @0T Nhfdedh ACSH
£CP (CRS) AS (H00S AOCE h2004 Alth 2008 @Rl &40 40,000 LTOANTT “ACOCH” 92088 (L
1O PPI° AL AD-AA (CRS,2012):: LV PAN Pa208% (Lt ATt Oh7hét hiaco- P1Lae:
OANNAN O HPLs ava8E (T P49 AL NTIaParT ANSONT Dt DRI° avg8E (L (LIPA ALA &3
Nev$L.C QUTH (hTheT AN AT DAL PA-T7 Pav098% (L-E7 AhA @L A%.0 O7rF (LT AHO-C  av9md°q
NACT 0088 (LT 1£2L AL HG aoFhd AL 10-:: PFAAA PAnNENA ALENT TPFS ALIPLC NaPAT
pavp@ T FOIC aoin AG OFen169° NPT T7FT AANA ATPE A28 hdC 9180881 aPA( AaomPd®
eatad:: oo rd® U7t @M H 774 1ICTT 71U (60% €Nt hG 90% SLCET) hG AP
NA@- A% MmS AL T9C AAMLAD: PPav n&+G 1@-:: ArF (AP hméPor 1A (@D N179PM7 AONA
AT T804S aomPI® L FAA::

ALIPL4 NATT7 ANFO LANNNGT (L7 A6 @¢t ATLNNNA 2LLIA:: LU PNANND: ALTIPLC
OACANTFE QDA P99TF OGS AR, +PALT PPIFOG OIGTFO- nrh21m 0AA AN AT
T806LTE aPmPI® LFAN:: v-AET AN APmPI® LFN WL (ovEavse YTt NALITLC dPALD-T
(diversion) 0718 @LI® HE 10N POLAIA:: LU Av7 108 AL Li-T7 PO (vt hPPT LU oA
NT0Part v-AET Q75 WQII°LCT aPAPT BFAA::

PAnAENA ALENT PT PS TPOT oL GF@-::

- ANGF N992IAT AN AGNA ATTFF AL PTLmPI® 99804L ATl POTAA::

- w5 AT SPTA

PALL AT°TTT Lem TPl

PICS O POCTTTIHT LenIPd

Pavg8% (AT @ eEJ7 LA

PALIPLC ADDIRT U-vhP&T (MFPGET AT @mdo1 (1 aPAh: (m$ol PP U7 agah?)
AaoHNC POTFAA ::

PANAT 870 VAN ANCHhD PAATTTT PARC TNEATS VICT APFP P APRT +P0L 1T PTTNT NaPPT
NAFCXEI° +902-P AP 15 (Oldenburg 2009; CRS, 2010, Sanderman 2012):: PAhAeBnd Azt
vE? 183 TINEI ATERT 18d@« ave8E Lk AN AALT 0 TOIC PAADS he8NsP ATIC Tt
NALIPLC HALP NNE v-2F aPTT+HT TINHPOP LOLAIA::: LU BhTNE. NNE v-2F AP PPI° avavy @
FHOERAT (FFhhA F906R 91849 £10A:: 2V MALT 17 heen? NAL ACTOT htémd NH HIPPOF7
AATLANG oo T3 ALONTA AATLTFA AmPPar<t NFhhA 9104 998491 £10A::

L O A §
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AN 5.2 PP 1623 aBavg e 047 H0 AhdeBhd Azt

5.3 PARNON, 847G PIA 20VU5 AS AAT 14798 ¢S 79T £

hAhONL R8TS PA 70U5 AmONP OC +LOTE PAF®DT KWEIPT Av8An holeatat H&PT A%
NIPLPTG holaraAn - Fo- PANAN, £97LPF DC NPT 0L+ T1€:49 10-:: ha-R,e4S nAna TGk PoITT
HCE. N mPTL aolEPTF APr S FAA:: PN70E A2978 AN QAR AP LAD- TIUNLAN
aoC mPAA PALENT (CLTS) PS Por7otvt e490s- adt (oo PAL-EGT 47 ATTAAA AT QMAeT
TYNLAN F°I9° G0 PD-eh, £96 ALALA PULNGDT +90C 102 PGSO +AGCHT 9T WILPTE PTG D-
2997 Ad v @7 ATTAAN ACIPE ATLTLOAL avARt 1@-:: RYTYY +O0C ATTNGD7 aviim- P
APCOFE PANAONL &89S 29 70US nolt APE ALENT? Otavahrt mS BhOETA? AT RAG AU
082 A7 T90Te W9 047 1a-::

PG WNOETAT OCTET AT 200 APCOT: PANAN &% PN 70VUS 199t AT ANT 182 PolavanFa-
AN, PTIPUCT (LT Con aPIPUC DG (PPT av®PRt: Rh299T Ph0IC TH 199849 NANANLE- NALERT AL
P TACTT a0l 8t N6 PHONFFT AT (L AS v-AF @89° hie NAL PP FPUCT NP7
a (It Mo, -

NANAN. TWNLAN LLE PS 9.9 TG @D-L01 P99.LLA0VFD- PANAN. K8 TG P94 70VUS 17T 99 ntit
CFm-::

- 147 LLBTFDY P 16-US A8 avFm(L.P av28% (T PATFDT LHOAOTS /0T OHF Tt
q@<::

- ¥k (1FLA1D LHS 0F AAMPPI® I%E PP 0088 (L AgPSeP (LT APCN CPT AL S
Nt APMPIG hI5TT ATINTIPLS hISTHT ALIPPLC NPAN ATIND1E (91900 F avph-
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a8 hANF:: (/LT ava8% (L 9°¥t Nta1ePT RPC IC oo™ WAt (OteC T
+a9SPF F ave 88 (L F ParmPI© A MY, P15 i

Pt U LRI® AP PTLLNTA NPAN ATIZST PTLaPTG PUINTF av0HT POLLADAL AG
PO A&LT M1 b d® 0oL.LeATA L0088 (L::

Oen,;: AOLAL TIC 10:: PNIeRIC A ave8% (BT AL BPS hrent havaant aopdet
AATLFA 1@0+:: (H apa8% (LFF hAhON RAROT AATLAS ATIZET PAA ALLAIC:: NAA daPAh-
L LY®- el hed hTadth o9 A7 s Para8s (i avpaven, P eavayt
AP PATF@9°:: WILHY GRTF v-aPT ALIOTA> LTI AP PANTFD: (LAONT P9LLS0NFT
®R,9° 009 M7 U3 PF TI0T PALADIA::

AP9o: 0avg 88 (Lt RARNT NAO PavPH T8L - L Tt Q18APA:: OHATPE LD ava8E
0+ A77 O FhhA PfHS ANAL (LIPT PPADT TN T AALLI® AA aohit PALADA:: P41
A4 TInePULe Dy TANEN FNC AP LPTF AhaT 097°0hFA aPAne €A 9Thg
LTCOTFPh::

NYA: PANON APLT Pava8% (Lt +mP9L@+ h9°rFS hovahhrt: APAA NALIPSC PHTTO-7
9980148 ANCS NPT LarMPI°® GAT-F7 A280 &TFAA::

PALENT U7 APBAN (ANAND+ holoPAhTF@- AnAt OC PHPOS (LANG OTIPUCT bt £LE AT%
Pr e PG MIBTT (£70A 5.3) RLE AGPTIHA PAFAA:: OATC (197784 M-OT NPHPOC Pt (LLLA

PE7CT 99148 PO WIS 5.1 aow/lt avav(l PALAIA:: PPie AtanPOet 1TOT Fhedt avhmk
ANdAL 1D-::

-

-

-

AMPAL PUP1 0ALENT U3 (1934 AL P89 T $AAT (AN AATTIND1L: OHF/
a9 8% (L1 PO 487 Bhid NP THG ALSH PIPAD-Y 128 TINTPMTT ¢hI°C
APCE TIPS 24T TINDTE (8 AT16%T IE NAPPPSTFO-

AR Thdt Po.00Fm- 18T A2 holhtd A¥IC

-

-

-

PALIFLCS HIOT AANON®- (19%48) AL aoF¢F
Pav s (LT 070UG U-bJ (DANE aopavsr, @< DH-T)

Pav.88 (L} avpavsk, $88 KhATPNLT MLYIP Gave KA PF AAO ava8F (LT PHI
aonAhe PN Ot ANGPTC:: aPa8% (L EY AgPhLT +09191. PP Ak NAA ALI9PLCT NGare:
av(igy

PAL v FM(Le @G 4G AAdPTC

PhIGTE ALIPPLC NAJO(: AdaP@1e @R (L AhAN, @I (0T AC a1+ (AL O/ AT
ANQN, PTATPL 4L 1M-)

0@ 0904 aP08% (AT @5 hAarTC
PLLP $A4 AT AdaPD1L:
PEAT $A0 (A0 AATPDL:

86



OHV AL PANAN. ANZAAN PT 0aPLE IO 1@<:: AN MG AMONP (UNLTAN @A SHnAEFT ADMTG
aA @ OAL NGFPT hatt €777 aoamt FAk:: AIHLY a0l8PF OFH 7%t 0Pt 03T T3t
ATUNT BPIOC £LA8N:: (IH AIAE: P U3 T Q0T v WS ool OUF hart-+F7r AT9eT+

LFAN::

PO 5.3 0804 LH AFe 7T PG ALIPT

wiméH 5.1 8% €TTC 404 67°Ct

HCHC U2

avlB

rich (It a°

PUH (HT

ADOT7 AT A L5 P7LT 0 PG QAo PPT

PA oMLP ¢HLLINFO- APTF OHF

Pt LavR% (LT 4L

Pava 8% (LI 47 /TALR 9L 11T/

a0 8% (AT Aov vt

Tt

haop 8% (- OC PHPPH Oen P T

KEEUHT P19

270U5 AmONP AIPL: /AP aoFmA)/

PLLP HAA ADDIL HE,

P&an TI0@1% N

TInPAL QA MG Mt

PPLI° PANANL X4TT P 0UT hnONP OGP T

®AGE PN 10T
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PmG AP LP TG LAY Pk Lot TINHG 1947 848 ATIDP L.L5A:: ALY AL hA@- QUL IC
FHITE QP17 FOACT PP PTLHO S ATPAPOPT (PAN LATPES T8 1FD- NTFAY ALFL LTAA::

LY PPSANT A7978, av-PP AT N9.0m- ao/(FF9° Aha(. ?eve.8% NP Nt+hhd 064 hAdeenP
AT TOC ARF R eFAN:: NPPE PO A8 % (L oLmPar NPT AT NHI° Fhedt ANTIePOAT QUTT
avg 8% (L + W78a07q0 L8 embar-(1FA::

AONPL OIS e3P TI® e AIHY 9°7 AP P800 ANGAL 10+:: JPGANTI® PHALR SCo-fT
MUNLHAN @OT CANAN 4G P90 70US AnONPT ATTAAN TLTT BIC AT STAA:: WIHU-9P
PAAMT ANATT OLI° PANANLD: MG AATPPPTF AGLATD S AN NATEHY ALTE APT 7 AT AT
eatan: et A AL TITTE LmPIN:: (FFALIC PHEE Pch 1AM AQAT AADT HOIE. ALV
A0, 2AMA::

ANPLP HPhLO- PATAN: NPT PGANTI® M3 AP P9 T H&PTT QAaohtd Pave.8% (L-f-T
thhd Aderacat @e79° +n P LP T 4. 9ol8 AATITT FFD- PRTET AT STAA::

5.4 A@-7?% LS AT

PANANL &9TG 290 70US AmONP SHET LAA NFLLT NAA PPhe 97 avL29 AHEANT aPAPT POLAIA::
AHU AL AD-PT PTIPNE (4 NEAE O PTLmeP OAPT 4% P9laPAnIFo- PANAND- AAT Ui
ANTPOL LAN:: NaPPRgP PANANL Z%HS P 70US PAVSL ADTT A“1TG0G SFA HTE NhNLtTan AL
LI P Pt (e POt AANT::

4TS 70U5 AL AD-p TPV

PNhAT ALOPTT ATINDIL: PTHN, ATLTS A@-dT MALANT A NN @A PNhAT ALD U-ALH aPF4
QNG 10 AAHY MG TIPUCT AT 2910 10UG TINFPOP ANLATL 10:: (U-hI° AL9L LL8 AL PI1TT
OPTF 70U erm0P 8% L+ aomPd® AANVFO-:: 2h9GT ARIIPLC L NPT aPAhe AL APLPT
TND1L: AGALTE AMPPE ALLATC:: (671490 av3@P PANT T8L PhiGT ALII°LC N@-AMm- L7LTT
N0 A%, TPALT NAST NAPEPT LNAMA::

PANAN &%TG A0 70U5 AmANP? Ndhté e97RANT O A @3S eAMAN. X8T “I7HNLT N9PEMCT
AJASEE PP PAUSE aPAD T PbdA:: HE NANANL X8TG P90 70US AmONP AL DL AD-T T8G
A79.0a00 A ALLANT LOAAIN:: MPAPCOTE CANAN 4G PN  70UF AnONP 9°7 LHI® (L7
PIIRINMA PPTTFO- A LH LOAA:: AL (/L AL el 91849 La9° 2@ APCOT PANAN,
%G A 70US AmONPT (HUISPT HIE ONE v-3d PAULL ADTT ATINLE aPAhg® ADMIY
TN (MFTI6I° /0T PANAN &8TG P90 76V AmANP TCELP NN 9PN T7THrET
Mo MC +o6PTF LAD-T Neé P10 AL £.480::

PANONL 4TS PN 76US AmONP (FFALYI® 1eva8 8 (Lt aPANS NP9 N&1+ AT NO-3S N4ar-G avFdmAl
BCIFY Naodhn PNFT aoHANLL ATONTT (PN &G 996 LmdFA:: Tét: PHmOP @D NAST

AL P NAT®Y PRI NAFPTFT N15-20 Noof 9970 (LP? T4 P10 70US AnONPS M597 P9°90
APPH RWILU? (GFPT 035 (oof eP7ad:: (tardae, avphe hISTHY ALIPLC OFINL@- T90@1L
PP (03P 0140 Noof A2L9P70 ool B8P T meTI (Appleton et al, 2005)::

P10 70US (HALP LT 079.4.09° ALPT PTLNAAT LRICCA
= USO- OEMOPG ANTIITTT PP @ (0T OO ATmder Tt PoP
= e+IPT FPUCT T PaPO8E (L AMPPI® APPSFDT A19ALT TINTPOP
= hflZtat 0TLTCOT AN, 01934 AL aPe8817 aPhAnd GF@-::
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PYEE (Fhhd avF0P AN Pirk P90 760U OFTE W87 @47 (P LHET avdmAi PhPLPTIS
PUISTT ALIIPLC ANFII9Th (P av 18 TIN@1L AS ANFTI9TY 0P (0L F @O 205 APLPHS TImi-PI°
GFm-::

PAR: a7 NG AN ATILLA O HALR a8 Pt LT (LPYP hav(Ce @myt PFPm- 91
NI L oG PF A 10 0TINFT AATE 9ot P10+ AP e Pt 0T (MG Ph4.909°
APANET AR APTFP 00T Pav) (LT 1FLATE AHMTY @it P+LLD- PO PT (877 AN /@201
PAR NhAT? Aoepin ANTAA (Shordt, 2006):: APGU-9° OHPANR PmS hAMTF OmS TOP 9L/C
tdear@ AA (AN &% @ APPH AT AATAAL (AFPT aoHavF aveF emS TIPUCT h7e.0m-
+RC20 (Appleton et al, 2005):: AZ aodm(l (Ag>G aofy 99100 AT A7 A%14F harL:g°
adMPI° LFA::

eV (AL (VH/OAT ANANL aotaNg +oIGPTF 97 LHI® AmPar-t PoLFAtT? 00-bHS huaet
AP POave CRCOA:: TSP T A0 TIC avTIC F AWPT NPTF PATFDT APt (19100 AL hT9.0D(
CLATFPA:: NATINEL PTLLID- PANANL %G P90 70US AD-T TCEhT ATLI.eAM- +994PF AdANO(L
TG PN X9TT YT AnONP 1497 apAhS L7 A PAAN AMLTT £994-F4:: TCEhk
9GP TF AL ANF 60T TI°N+E ALY HFHPPS OH16PTF OLAANTF AL PAUSL ADT h78.07M AP 1P
@G tBD-LA:: ITCEhE 03¢ AD-MF AP PaodmA: ava8s (17 PaemPd® TCAT P99651G 2979
APPH havCE AD-MTF A18.5% heCAA (IRC,2006)::

Nac-TFu-t 28404 TG+ O PPr PHALR Fact? £0Fu- NAPT Au-? avfZ9 PANT NANAN. At PATTT
ACT APAA S WhOETAT AAETE FPUCT O ao9PueT: n@-p APCOT: PANAN K8TS P14
76YS h9LES hANT OC NeeP? P90 10UST ATINEPOP Navgavs@ 9% avf/lel WREANT aphaledt
POLAIA::: PN 7OUS ATINTPOP PhL909° NTA A91LL° RAG PALI® ATIANT TInPar AT
TTH POLAIA:: BV LTLNTATT BenIPl-d\::

= 2USO- OEMOPS ANTIITTT PP @3 (0 OOT AS 0FPUCT (bt TIme-p9P

- o4 (WPr U AST 400G ORP® NAPE (9110 avFadl (19°085 (L AmHl O A§
4avG hav g TpPaoT)

- Paog8% (Lt 047
- Pavp8’% (17 avmP9®

5.4.2 25915 76US (¢~ avdeC
PLI° LA 900 AANGT 2104 BAAPT »Ot PG PG TACTT ALTPA::

- @985 (AT (M0FANT OTPVCT () A4 10 TG LATLLINTFD- avP'rye

- Pt aPR8E (LT Pl (P0P098 Lk @AN/OAN AT FICARDE Me-@G (C RLGTFD- NMg°
NPHE) hoorPr P14 AdPmPI° IF AAPPTTFO-7

- G AN 1998 AL KTLI1084

AIHYU7? OHAPE TIACT A%IM@1€ 2FA H& (LU h&d A% P7IN@TE oot +PPmA:: eAhaN,
PTG MG WNAETAT AAPT QUTT TIAC APEIT PALYTT PHNAVFD AT AQ M1k (25T7
(LeEEav AFPAN, PTIPUCT (T aPIPULT (AFIPUC (W K9G 78UT) AT P AT5ETT (Pavass (L
T0F7 A“ThGO7S A“7Ad4) PAAM TP SUGhe::
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$AA thizh A6PT7 77000

RPLFD PAN LAV hNLHAN NTWNLAN a°C mPAA azERT aoCY NG °h29t Pare8% (L <170
(LENESI° ANHGE PI0UGS PTG TEAPT AT NINTFT Paral API° AGEF@+ ANTLTFA ANTLT P92 IAM-
U3 PT Ldmeitei: WILHY ALTF vidPT  e9WNL0N a°C mPAA ALENT 9PCU NG DALIO9® N
NNP® AivtS A AATLLLANTFD: FACE Phé. QUPSH:: ARV 98Tk TOCT Admé (tenOep
POAANNTT PTG LUTY 091004007 AhATt APAN PM.S ANAETA? A TETS P05 APCOT: PANAN
ZSTT P UG DILEPTF TINGIITE vbd @ NAPUPFO- NAL hiPt PaAgrf 9PhC Are.med T
POLADIN:: aPAAN NTLIVFD- 1ICT PEET AdPPPO:

= hA%ent /P 00 OANTT aPmT7E Pavpaves, $4.8 h47 hT9.5L0 NAPII® Aavf AT.mpav-
LA

= (LFA PAZeR T OANTY O HGTA PALIL T OANT oo tG N8 AT8.SEFD 91841 U (h0NL@-
NTLTF TINFT A AhSOT FAA::

- LN Pa8E (LT AVSTTT NaomPd® (HAIPE 24P ava8E (P77 ML (@D 27,014 ave8E P
appP(:: BU Aés 99182000 NUPIS (1B @ T3 LoLFA P OF AFING PO 1@-::

- PUYF aoAP RAROTFT ®LI® PUTF aPUTPTT TN POP oV NHALI® (F/OLPTF A mPUR
CFLPA:: PO NALIIPLC avAfT NaPa8E (L P70t 2914.MED<T avpe (7 (NetT LL8
CPINPA::

Otena1é 15 (8% (LT apmPd® PABIS. APTFT AL NTIUNLAN a°C mPAA AZENT a°CY “INC
090G PaPADM- Tt aPPmA £10A:: AT hovasE (L @¢n, 2088 T Pdav (L HANT AT LUTY
av-+(14. QAL AL T80T ATINLL M P, 1D-::

TPUCT T R8T FOUST “TA0A

NAHT D NN OAT P9LTF FPUCT (T PANANL Z84TG PN 70UG v-id APel NM9° Lhay
10z QYT TOIC AePe T HPUCT Lk PANANL 4TS P 76VS +29t thThe Pet N9LqaANT
vd AR aogat PACADA:: FPUCT (LT M9 (chF HoI6PTF TLTEOT ALY OFAL NAZSTT A%t
PANAN, Z9TG €A 70US RV AaemPd® Adov AALIP QUTT HANDT +HRIVE (94 (Lnpar-
LOTPAA:: LUTT TOC NPAR APEIT PHTISPTT PALET A%F NIathhd APAA U-h79° +T18PTF
NA7L AL DL WGt AT9.0Mm N1l AP PHOOTT ToI6PT PLavd- Z18.APE (LLLT AhMPPar:
APl OHAA ATICOR BIPSA:: AMAD- ATIgeRr Lo9° avg8% Lk (L7100 0Pt ADILTT AMPT A7HY
NALIIPLC aPAP PAD- (LAC- TFTT ATPCT aPAN PaomPd® ALAT ALTC STAA::

NHYT? oWl PRI oGt P T

PCANTI® 1Mg° Pt aoa8E (LT TPI® AL PPAG ANHGD: (928 Pave88+ AL PAD- T9UNLAN
ALOTITFU- &FA SIPSA:: A2V (LPT m7NC £A PF9NC- AT ATC £10A:: NAACEL Navtanc AL
PAD A% PTo0E- ANBE TIhNZAN a°C mPAA ALEAT 10-:: &V P10 ANBE AL T7 P91.POPN VLT
PATT 1aoMPI® 19%8 PaPA8LTT AIPL RGO P7IT4F AG PAUSL ADT AGPIPMTF 99902 HE AL
Ptheed:: gV ANEL PGANTFI® MmNltalt aPaRE (L F herTi0t 8AP PAUCE ADT AT8.La0M YLk
99,07 NO-ATG hDen, N9PM: TG AD-Pt QNVFD AaoFF OAae-PPT AL, Rava/Fd:: Po9avFFt yj
PO ANAT ZeEY A9.074.G 1938 Nealst av<f (1ovh P08 TTUNLANT APEMC B0 AN%S
PAPTT TN NoPenaC FCTT NPAPT (9vavCavcs (19948 A1878 L9° N1PSPT O+0417 PTALR
AT F7 (199001 sPp9PC LNSOGA:: QU AN%e OPSTt thdt 291.0LC1@- TNl Paras8s (Lt
AT ATe.mPIPT @AT (PF LH AST (4G @RI (heee avdmAl ANFI197% o0t @-T @
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ALPHT AMFPPI° U-x79° ch LTl DFA ((U-g° L2F AL P9ULTT TIch(LOAE PAL S hAAF £J OHT)
PIPC a7 hAOE:: 2V (4 PP 1924 AL ava8817 P91.P0@1LM MNLTONT P9LPOPh Vet
PATT o MmPI® NALTET9T ch AN AN 1928 AL apa88 Ty avd (lavf- PoNPLt QT 1D-::

PUIhNLAN a°C mPAA ALEAT HCHC 9P90B, A48 C° AGT P91RNLAN a°C mPAA ALEAT PHAMS
2navpt @t kA 82U PUIANLAN a°C mPAA ALERT UL T@: LN TA: TTHOL NT1ANT
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299,042 PPt Ok AONNAN ATT a9t nhdave Gavt AAGTFPA
H AAGT U-AT 9o AR O79° W8T R0C- AL909°G £4-25710 LS Deh, 67 C hdPlLNI°

K

eHANAND- T7HN gear PP av-PP (P aPhh AATPaPHIE (@PE 7°CT ANTTLL AHRU-9° Pt A 9710

A%t (g NOPE FACE Ach LA 67°CT AAT1L4 NHY PHIA NSO A@<5 APCOTE PANAN Z9TS Po1A
76US 09k AL AIOYE T
o Pod APCOTE PANAN &%TG P90 70US halt AOAT AT ATETS 0 ST hudet AT Ad-dt AAGLATO-
FNEHF D7 aDAF AATPFN
¥ ethih rFA AaaeSC 2P Lap avhAhd TIGO-7 O-ANAN T1849

K

900 PP 0910 SCB-PT 0ol B AAIPTC

P $Ms@- (FHhhd NATPAGE &1 AATPLLL

6.2.2 ehvihA ACST 4NA TThBe

P35 APCOT ACHT OILE: a8 ATINFSLC L hTA PG 91849 PG avagP 1m-:: (1905
UALE @< APCOT: PANON, X41G PN 70VUS aplBPT7T avANANG holmNP®- PhL909° Ot IC
TDELC ANLAL 1D PFANNND- 0928 NUlmOP@* Phé909° Oyt LI AN ht@AID- 991.02.191T
OR9° ALTH NA@- (@PE eoI0Hhe ACT AL 210A:: ha-d APCOt IOC 8Tt PATFD- Fact
ATPAN, DD LT PO HEIP PREIOT° Ot (PhOhrleh 85T OTALR 19LLPT av(AT: PO 94t
AS ST PTLPT hChF) 19010 Dttd T84 hddId::
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RN TNt (PLR@- (O APCOTE PANAL X8 P90 70US +299t AL hOFNGOr Pie (&P T PN
LLBT NhL909° AL £omavs ToCTT hG +R9PFT (PNLYrE AT ATOM O4F U avlEPT
PULEANNNNT HE 10+ (AT7 6.1 LavAlk):: AACTT v-A\Lh htA (LRLAP® PoTMMIHAF@- O CT
LT APAN NOhAT 09014 A0+ ahAaE AL heeamd: (44 PNAhAE 1990 APC AT8ADE 4T
A1L9UNC OHT Dt PLCIA:: NAhAEY P9L18@- A@< ATHYY aol8PT oLANOND- P47 Mot
APAT (01990 NeP8AN AS (ePOTTH) (aPmPbd® 10-:: ANOhAE AL FIC a4 hrtd 1T eoL180- (-
Aot DAY A A ZAP8M7 PLCIA TN 10 A3878 1L NOhAE AOhANC @RI AANLNAT £40
ALMOPI:: PPpLav avpAhA 16 AIPAA. HTFT Aerhahd P+ALE PNAhAE? hed HeT TImMt: AN
N7 T9PO0P Ot LLLANIAN (Shordt, 2005)::

ADD APCOT DPA 99829 thih®: ADT91R: AS ANFSL4P Ph4.909° O-mF7 ATITH NMY°
L840 Dt PAPTT HAte (PATSTCE PTCERT (&FT) MK (1 apAnf P7.AN aPAse 1m-::
WHFA 0P8 Fo0l T 29400 L8 NALLA ATe (AL thtee P99atnn® ACIPE A8.008:
09928 1

WIS 6.2 gavihrk::

A77 6.1 i 167 PAAT @Dm.397 PLCIN

PhL TIPT hd98av eTIAN@- LTIPET hEJ (1TIOHOH h@-p 1LAL& @37 (aPa(l @< hhhaeng em-> oGt
aom? (LEP O PTIOHOH &Pt 10+ hodt 1AL NTIOHOH @< 9PN+ adFA 91CT 00T av4A0 hG
ANCAL UP1 (LT avpPC @RI° 030 @ @3 PLAA TINT 10-:: (b Ptavltm- @ ht@Io- av NG (3T Dt
T IOT 999 5PF7 A% aoPPC PALAIA::: PO APCOT +Rav WTLHC (RDP+H PTIVET M- 9I9°L+ A9
avAnt @< a9l Adaos pO NPO APPIN PULLE AHIITLe AP +dave FAAGE hovdar 4+ AOLAL TS
PILLCANTT LH TIPE LOLAIAN:: TaPAAR PP 00,70, aPAavC ACSE T AATFD- 0@ APCOF AT9.U-9° P4-2570F
PANTSLC PAL.909° NPT T10E-P 7184 LOHLAIA::

WM 6.1 @5 +23L8 PR TI°T A LA

A.@AL: 27710 ACI°E (PT4.N1D PN LT

WA e.LL0TF D N a 24 LAt naheA)

LTI°F ha989°7 (ot Neag°rE Tt -

;g:;ch? Mim,,\,} 0T DALD- O] o U<e<annze (PTFE | QAP NA°TH L @-OT A0 M T4

Favade, QO+ TIEY (04 A0 N4t 11&A8 TLLA)E NFLAL O-OT PADT 0O5 TAPT

ey U | padt 4 LOASA) | TI0HG Tl (05 hPLH PRI PATLMC.
OPRY TUYUIT

TI°F @3 LTI0-NF hpg® (TET
o Ft (WG OABA AP @Y ATt | p<d< 3
PILONLD- PTIOHOH £TC)

29CT ad-0 19 A7t L @O A7ehGo7
AQAgD<P TIaDP

thzh-1h vz (A4 11C hAavSC:
ATPAA, PhEHD- KIA( DenD PAfe | P ok 74 &L8 AL | HOFC P16 71247 (POT) AG TF9IC ATC

AT T OHF) L1 ANATe-@ TADP

NPOBPT avot (n@<5 APCOH: PANAN,

ParAPORPTE NIVTF 0PI 102 b KEHG 00 70US Dl OC O PPT)
O3 APCOTE PANAN, RETG £10 70US

PEMPTOY TOE NOPE QOAAN? | AP o

P et ALY (PATOTE 0T
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AOAL 27970 hCPPE (PN POL.CTH

htA 299.L2910F D MCT av@./° eANV

KP4 © A N1 naH14)
P28TG PN TOVS BPTC PIF T18L
(PP LI M @O 0L D-AT eAnnN 2%+ P94 av@(\ & AAANT ACTPE @< APCOT:
PILACANT U3 PTF hAIPG LF D7 10US RPTC PV PARANL Z9TG P94 70U nLE OC aP101CS
ag 8% -+ ORI AT SAAPT LY§ 1w- O PeTT oMy

NAPCLLD AAGDS EFDT T9LD1T)

goYI° PPet AD-T AG
go39° et g eUry
Ppa)p avlCHY PAP

P@» et (T3 LeCOTH: PAIP:
B Pt

R P AT AT K7L At 9PCave-
AT9.LLCT RMLS @3 OAGP-PPTFT 999N

TIF ARTOAT avpAT AT ATE7 P M7

F 9890 CeheAANT ARTVET ATITHG ATTAAA 9°7 GLTE O-BP 06 APEA avd A0 ANdAT 10-::
AIOES PR 0@ APCOE AR PLhdte ATSTCET ADD Tet IPCaPe- hOdAL PP avAsP T
ALGCFD RFAN:: LU LN T LH PANAL Z&TS P9A 70VS RTTC HE& NtmPalPT 94 avhn
avlG (PHPTIT OLCATE) PC N9IMavC o4 avG4. av\PTG av§etY TIRANT POLAIA:: D5 APCOA
PANAN, Z8TG 90 76US holt PANAN ZATGT P90 70UT EPTC AIPL ATATODG h@<spr &Co T m) Tt
OCave. Lq hWTr @ 0T (10O L8 aPAPFFDT aomPd ®LLT ATLLLID LCLT avCY MG OPL:
ATI2ET LmPTId::

PhttA PLA P7LAMT 429 GTrF PADY U336 RAF ON&PTT T906P A4 havAnTS hd.9aav:
PILLATID- L% AL ALCH hbld Lo9° PPTATINANT ALA P7LLTPCAT HE 10-:: QU PLA ATSHCT
PAG PP PAL909° aPANLLPTT NaomPI® PL89° LH @5 APCOt HPav- avl (lavavr() (PAN: +Pav<y
AchZTa OPNTE AIANT APAm T ATALOTA L4454 LU PhibtA LA NE7CF TIPL0E Pb
avL18G +eno14 PP APPAN PT4N0 9PLE hG PD5 av(Zo, av/A “ImShC PAAM Mo LUPGA::

PaA Pt OCTT Od- AL TIPA (U-A9° @3 APCOTE PANAN K8TG P90 76VS T2 L9LNEAG
PG -5 &/ OATPPTF PLATFDT TG APLOM- TINFA 10+ (HTI6I° PO-5 hAPCOT: PANAN.
ZGTS P 76YS nIlE (TINHANC PO APCOT: PANANL &% P90 76VS 2804 67°CHS P&CLT avCY
GNC hAPe AIBHIE. AT TILLTT P9LPNLF S 10 IOU° W¥T @07 P PtavH(y: avlBP Ty QF
(APAA, 0188 §2FF eHANAN 10L) (LT79° hHY +i0ef e+Ravd 0AL909° NP1 01T ATITAAG AaPADT
Pht A AC%E ANAL aPPrY T9a2F POLADIA::

6.2.3 249710 v-237 @800

POp APCOTF TR PAFO MO0 TRIPFOT TN TELENT PPLE ANA ATRATO RI3DPA
(WIS 63):: PaPEAPSe (16 AP £9L10@- 9°7 G4 0O-5 APCOT NCYTF ATAAT P05 APCOTF NCYT
NI H8RC OC PATO AJPL AG 4970 AhAT PATF@- PoINL.09° DRI° PTINFRLC APT° AG PATFD- AT
TOP LHLAIN:: GLAD- TIDP PTLLOALNID" 2D APCOVE R0 avHI( 77 AILTLSNMC (T7HAN Nh'rt
a7 AGPPIA) AG FRave AFAPAT RIANNT PPAT 9100 NEA aPFET avTIHA 210A:: LS
OR.@7 TaranC (PAk LADT TIAC APALT ATH LLCOA:: P@3 tkaov (-FALE \FPT TG00 ORI
eI IOAMA FIC hANF PTLAM@T @5 aomT AATLPI0 MO HPTE LUPTA:: TPI° AR PPAD- 198
GEF +avqae Pe @ TP eoLTT@- 1. Ai0ts Py F9C a°F47 L71.e0m 1P ARt aoPr? avTIHAN
AN O PAAD- 0188 §EF AG +avade Pm-p TP L 271940 NPt A4 T T9C 0198 AmPPo®
148 aPé.méT ORI° 15577 AMA ATAINT aPPAT PavAhFd:: TP PATOT FIACT avd A AFPAN
PO7h ZAN AS P@p APCOFE PANAN R4TT 2994 76U 1ol AA 42970 AhNLTO SPLNTT 8774t
g TIOP LOLNIA::
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wWIMZH6.2 o0l IR PhT8LC o

M. amy PO PTF HCHC am’?
Pav9(10 h&f R PF
F6& (OCYP MRI° hAI P PhAE KPP T 1907 PRULA avAse
Pe2d hap) @H-+/
NPt T L ATITPT
e L9

ARttt FAPRF aodet NAFD- 18T A4S PIEO ANGHT @3 APCOT +RI® AL TRl
TNGLE Ol (05 (477 ATIAAA) AG ANGHE NATT PISPTF 17HA L7LTI0HT A%14-6F av8an
POLADA:: LU K91 OHMPTLPTT avPe> W180-9° PAD- 042570 ANFELC NATHY £T7HA “7004-0
284 avAh AT P7LTFA (ATPAA ANTHT 2918271 PTIHA £9G APT°) MTPP aPL% T PALAIA::

6.2.4 A LM% LTLTNTT VPt avl St

PehIZA0N PO APCOEE AN Z%TG 29N 76UG A 1RPF7 NN FD- BeHNA:: A8t Gk (@<
OA§ T¢P7 ATmOP @5 APPST (LFPhC LV &CLE @< ool 6 P@<7 hith aPANC &40 P91.000¢-
ot APaPh LTAA:: AIPAA, PaPTL4 avs TNt WP AAG ATmNP ORI AL L5 TLAL
AVAP VIS F 090N A7E, AhNLTAN @ AT ALM-AT 1994 AN (LhAhd ATHY 53T
178 KO M A78 TAP U1 OOME P67 °FMs ALPCI°:: Ak (hdtalt (APAN PHALE
NZLO0TF DOFFFOT 0L @3 TIme, A.Larme) L4 AnAF & TAN (MacMIllan 2001)::

Pw APCOT:T PARON. BBIS PIA 2005 79v1 T “A2C Ahd TCE AT @I LInaedP
w2 APCOTF: PARON. B575 PIA 2005 TUTF Aaogdi Poaeecim- aohg. Ih4 Abd 48 AP
1005 PTLPANTA UPS PPL7H17 “FU0LP AT h-"::

ATV 981t AT PN TACTT TP TIOP @< APCOTE PANANL K%HG 29N T0US +LPE ehaAm
AT ATR0M OOTPE AAFO-:: 31878 APAN, T PULPT (05 APCOT: PANAN &%TG P10 T6VUS
ok AR PATFD AIPTT AGA a7 (9@ 04570 S7°CF A LTO AATILPCA) ParAdnT ¢3D¢
Tt £Feqi: M Heno969° Ar878 @3 APCOTE PANAN Z4TS P90 760US halt AQAt (taelm-0t
P0e- DALTE AL N2P T LTS AIPT AR FRIP? APPLID- 7978 2@+ NPT hadeT oHAA P05 APCHt
PATF®? RILVYG PavAnN FOCTT ATI0P no-5 APCOVF: PANANL &% P4 76VG nolt: S bhOEA?
OCAETF AG W TIPVCT (LT aPIPUET IC 910G ST @201 918491 PEAIA::

6.3 AANT4CLP TIT ToGTE 794447

LD 2804 TG TACT (LI PSANT Av-T AP(E- PAD- PD<5 APCOT: PANAN Z4TG 910 70US
0ot havdC 2091 APT &FAA:: TIC 1T U TG @5 APCOTE PANAN A8TG PN 70YS holbY
N7ImIC ORI PHONTFT NA%%0 ANAT O9°Cer DL itk (999°MF T4 avpla RFAN:: J°CANT
Pt 0@ APCOTE PANAN. X4TS P90 76UG Tt LUTT TINLOIPG 0P TILL U1 N NPt
PPN AdPe-C PALTT TADPT A0 000 APCOTE PANANL Z4TG PN 710U holt 9I0al T LFTCOVFPA::
0AA (N PAD PATPLC U3 10e PAUIS (ChF P03 APCOVTH: PANAN. X&TS P90 10US +E71t
AL 4997 AnAT ATR91H884 2804 TG aPZBY A.meI® LFAA:: ATCHY 981t U-pd ALITI @<
APCOVFE RANAML 4TS PIA 76VS h9lt AS NPOA Adel-CT 2C Moo ALY APNF 9188417
TRt A28 AR (@5 APCOTT AN %G P90 76VS DLt AC APeA9L4 A6 T7 19t
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POLAIA:: PTGD- 4991 KA YLeET avdPlatS 99LNGO - +o10s-F 908 arC Ar8ANT (°1\d aPALT
POLNIAN::

6.3.1 499L.PFPILT PALYTS TI0CT NG 184

P APCOFT PANAL F%TG 2910 70UG AL 27I0H8LC AANT PHAMTFD- APT P0e- &CA AT 2ALTT NG
S QAParm F47 O-ANAN ASCIFA:: BUTT T9C Aot ha-p APCOT: LA 24915 P94
76US 0Ot DG 9oy RavBavs P (G- &Gt Poh A 0D APCOH: AN, X9TG 290 70UG avCY
IMC 0PL OAT TPtt LHLAIA:: LU 10C PO 2@ APCOTE PANAN 4TT PIA 70UT (17T
MA@ (OGNS AL 29004 P PINFE PAPTE SCE-PTF AT RLAIA:: BUTT P90 AAMS PONS
NAG-PPTF N4 AL (LAT4 0THTF LAAMST AIPE ATIC AP MPTL LUPGA::

6.3.2 thitd 2°Co17 T1e2

ho-p APCOF: PANAL 291G PN 76US n9E OC (7LD @R DL &t P91 PHRo 1 hitd
PLE NS 0PL aoCY OIC TIHPE T ATEANTU- PTINL07LL +H90C PT aP@AT AAT:: T4 U1 Phri-ta
PLE AAS 0PL NAA PHEat 0PLav avhAhd TITPT: Lot AL 09130 PhL.909° AD-F AG +LaPtT
PML, WIANT AT20M: T L6 91824 NG6-I° ALFA:: MWAD- PN LH OGS 0PL AT 271100+
Pmy APCOF: PANAN, 916 2990 70VS +E91t PTeIPAPRG 0ULNG AL ATSTETS @ haPSPT
0L P PALIFFOIG AGFOT ATL9LOM- LIPGTLITNF aprage 1@<:: QU (- (@ APCOT:
AN X9TG 290 70UG holt ehitd aoCY MG 0PLST PRPTC 190G LOEASA:: &V HI0C P04
e3> APCOF: PANAL 416 P9A 70US (€75 NANANL NAhTsé AL 99004 av NI AL LCo-TT
AT LADIAN:: BUTT P0eh AAMG POOS QAP PPF NZLek AL (LAt NTHT LAAMS AIPL ATIC hE
m>, SIPGA::

6.3.3 ?4-£97%0 AOTALC “TAA0 AT 67°CT

P PP PATPLC APCoF TINET MDD APCOVE 2CHTF AT LUTT A1AINT AdPMPI® PAD- API° ANLALTE
A 100 A7878 PhOGC 2CHPT P (LIPRI® ATTAAA aP@OL P90+ ACI°E D¢ ANC P8ANG
a0 POEAIN:: RILY PLI° AA Pi% HAdA ORI OLLT Loy TRIVFT AdPAPT A% PaPCY
M4 KA APT ANTLTFA PSANT POn, ATH ALALAT &TAN:: AILUY LeAT AtmPTLPTF 087°Ct
aAh 94O ANLAL 10 QYT ATIRLO @3 APCOTE PANAN K4TS P90 1OUS helt (ARG
TOFOEE Ach A0 AANAN P98 AANTF:: QU PTLPCND- 47°CH < +Rav- e+ANAN MLPTS AD-
tdav oM. O PFT NS NATLLAL TMFPTLPT PADT U= N°1\G AT9.L5%G @< APCOH: PANAN,
KOG P10 10US DLt AL AP ATR.LALG aPANI® A DM, LA T

ABAD- AE 0C 2a7h LA (@ APCOTE PANANL F4TT PN 76UG O9° avhdtd 103 &V NACIT
AhIP O NATF B (LP7 £ovlMA:: Path Za0 avhdd 788 APAN NLH-N NhC NhlANT AT
AHOF hAAR a1t (PCH (WP @ O tddae ¢ImC ot @36 AR TTVNC PPLPPD~T LD
APCOEE PANANL 291G P 70VUS holt (@« Ahd (hed APFTF SFAA::

TAAP TISPTE hetq PaopaoC @ TINd4et P9LL0LAT NPT hetd 042470 ATHT ALantA
P FAD Ot NAPE @AT OFILE- Al N9t FPTLPT N°10S 042570 FAPTT 191458 U3
NP@en, 407 NCHC 00T PALAIA:: (Y Lot SATFD- +mPTLPT 09908117 e1HA aoPeEG hhhoT
ANOL ALCONTFD- PTLFADT TIHN mPAA PA VHO AT EFD LLTFPA:: PHY 18t Ahd avPy
PANT A% FMPLPT A0 APCOT ARIPE AhG TIONET PIGT PPSANT eHPme AL TIOT
PaA(ATT aPAN ATo T APIP ATSATD- av8A0 PALAIA:: NATPT 17 AT ATIC-62T7 99440 PAA::
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aEFLPTY ATIANT PAMSG aoPy PALAIA:: Nav PPt 099008 THA (\H 1LH A7L99.8L <100 10-::
hOLTAN Al ATLmPor@- @3 +RI° (€ PLLTYE AAT 99970 dOPRIS LT PP A2LILeTT TN,

N90600T A7%5 P7T %497 AT £10A:: A4 +Ten994 05 9Imé-+o1.f N5000 NC TNt @<
APPET PTIL MG LBEI ANCTT T0@18 LFAA:: TMPTLPT @I @D 198PTF LUTY (PPt
PIULMLD* LBEI° AACTE 29100107 P0¢ L ATIND1L ATLmPETF L17HA h&ef N&PL 1 Aheh
S AN

-3 APCOT: PANAN &9TG P9 70VG +L9HT AevL1q TIHA hav et 299,008 P o< APCOT:
PANAN Z9TS 294 70US h9lE eUYT P1THA 9§ ATITTT W8 N 8CL T 9vCU MG 6Pe @-T
ALttt 270A::

6.3.4 VP17 TMNLL [avIOsot)

NG D9° aANPTLLMG VTAT TEPER TFO:: (ACIT AT878 IOTE WGFD (19¢ hCIPEPT
Areatanie 0FLLT T AR NEHT TS RTEFPA:: ISBPT UA\LH PhG-0 TAOh ARTeTFm-
eFad:: AAHLY +18CHE it o1 AT AE 0oL ANT LS el avdacl 104 ::
ppfFy aifi ORI° FA TNt U307 ALANAD- AATLTFA N&HT THO ANT 810A:: Nl 1T
024 NLCLCS AP (P Al Adok S FAN:: et RAG 4T iV O3 SHHAHLOT Kravdnt:

o U9° ANAT BT (AAD- A A8 NevarAntS (FhhA ALST POALAIA

@@t FACTY At av(lt QAT TPEeT &t Ad PCOD- N1 aPy DS apgaja
LTCAUFPA

O A9LFPEET N4 10 TIO-NEG a0 Z18.01 91840 19PUA PS LT 991, PaviFTG
09987 M@ ANLAL 10 FPSPE APNFFO AP A&t 024 UPF 1947 avddp
ATBANVF@- 0o R AOFO-

A%9™7 oH ANCIC 07 NTIHIEF LAP hO-13PF AL TR (L. 10

FACTF 0L +PGeT 224 TPT 9L ANENTSE P9LNLAT ADMT, 09990407 AT1-6P>T
EMC

E OAChF 0oveety AT TY ATIHOETS hIIGFO9° PHSmA FATT 19 RP1 aPOL.CPTY
TIH O+

N8Aa PGk BT aFLFO- AP NHEIM OANLFAN P05 APCOT: PANAN Z8TS PN 76US
NeC1t avCY ANC 0P TOT TPt t PALAIA:: 17 AaPG It PD¢h, AT ANdAL T 01T A
avmeP POLAIA::

6.3.5 AP9°7 @10}

POy APCOFT U-3d ATTRAA NTLLOLATT TICT PANALDT API° aP 170G AH 9984 102 OO PPt
hetF: APAN P46 ANANN U2 PATSOTS 2116 OC-PT7T AavLe9® 911¢ AT STAN:: ATét4
R, YI° P+ NoLE®- 046 AANAN N ADPF AAMLATO- F NCh PP V10T 0346 ANNAN v-2FPF
LGt e TI69° PPLav NATT avhAhA PITPTI° ANLALOT huatS PANTANN ADT LLAIN::

AAHY ATHU7? PaPaqnt7? Tt Aarhahd PAPI® 1703 (d- RAS PI1289% 7 A 1998491 9740 L 4P
OO TPt PALAIA:: PO-5 APCOT: PANANL &9TG P 76UG naLEPTFT ATINAMT PHALE ATTl-670T
P94 AT NAIHLY @OT POLS PO-5 APCOT: PANAN &84S P 76VS a®/0AFG NAhts: 29004 104
A58 LCEPF PIEF CFm<:: 11C A7 LU PO AAMS OF10C AL £Hhd PPATIOT AAANMT H&Y
Pt (PP NAANTT H2E ALSHTT ATrhA:: (LY PAAMS Lot AT @5 APCOT: PANA(L
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291G A 10VUS DTLEPTT endPC TI0AMT AP ANLAL 10 AANTTS AAANTT P04 Q0ALLNT
NPGFm-G eavo(,f PIRFD- A28 (19PPr (1ePqNAF @+ av-+a9a0y 1 78.5C 9184 19° NAL AANTT HS
NAD+ AT2NAATE 25T PA::

6.4 0t 7977177

LV PENT 7 PUN A18ALSTUT ATIOP PHHIE. P9°197 TPEPT GFm-:: i PPLNTT TLEPT
PavAGTU- aPANE FhhA OPSFOY AlO°Ime:: aoAFTFu- O avteF et e G TPRPTTY
havpg-2~Fu- Nt P87 aveav gavni::

T1. OF 2N& ATPLC TPLA
1L 106R v PTG APPEFT (0E U-3F apavCav(y e P
2. U790 eEhzh HCHG avolnem @7 8H avavd @ (\ch(I4HAl: OO aP94T £401MA:
3. ATIL®- PNt A PTLLALANTT PET Prbdd:
U. &TC A7& AS 00t Fhhd GFo-
A. eTC At Fhhd 1o
ch. QQE® avA 0T Fhhd GFo-
T2. R0ch§ S7°C YT hibtd ACHT 187 10
U. hP7
A ARLAT®
T3. ADS APCOT TR P4 it P& TIHIET Lhd.a1t PS oh2 e+
U. A0H9979G P4 0hL.909° aoH( T AATLLNLA
A, tRavy 1 909° LLA4 ATI TG
ch. tRaY U0 ACEHT ATINFRLC ATLFA
T4. hoLhtat 9et 1CT Thha eria- e15a- 10« (Achd: 92§+ NET +hhd AFr eTAr)
V. 09+ 0Pt eHPeT7 AR N91m,7 AP AQ1FPTF AL TN 10, 10+

A. PAOTF RO 1S Fo4T AaPg St AP TPSOT 04 aPGotch, 2994001 OFP°rE AL A78.LCH
aYH @+

h. PTG AGTT API° APTIOF PANANO-T U236 L TAFEPT AAPTEFD- TIDP 1L,
1@-::

a NSO CFO-Nmt APTF Pé AAANTT APE & FAN::
7L 5. UIM% &0 3647 L8P (& 10+

V. h®7

A. ALLAT®
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6.5 P7 (ic-

A28 RO TR TINTI® Y 04+ NALVFO/AFD 0  OGPT K287 APANE (PR 7°9°TE Praog:
TIOTE 05 TIMSPoLe SADT AP TLAL) LU0 hb @ hHIPF PhrtFd 918419 211G h18.0-9°
tkavy AHAEYE ATIAPMA ULLOTA POen. HCHCT? mPAN ALCIW/G/ 012897 6P @NOT
At
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6.7 P24t 797777 TPEPF aoA

P AN U 1@< 10D v33PTG APPRTT (e U=z avavCavCy eme.PA:: 1IC 17 v-d® Pthizh
HCHC AT AQLAL LT ABNLALT AT NN TAN L24F ANEATL ALLATP::

T2. AR A 10 010 (67°CF) OO ANAOPT TAP Tedt eoLam@: (LP79° PhiFd OC%TT AdATL
PILLLCID PIT @ NI TUNC AL @R +aPALT ACIPE AR.LIVG 1D TTTEDYI ool
@t ANGAL (LP7° BV AANAL G NTL4TC 9PAlr o7 PANTI:: AT82&ET Phrtta
ACPT LA P19 0494, aPLE TINGDT LFANG:: AAHY 47°CH aPOlF P AATT 0hd.909° hardnT-T7
006 ATIACTS PR ACYTT AGPHC T PU1.TLA 1.6 (9PL4T 1aL::

3. AN h 0L PO APCOTE PANAN R4S PN 70US TEET ONPT hitA ALZANVFD-
PULNTT AaPARFT 09100 £91.04L T4 PhibtA 91€41.° Po POLAIA:: PO~ &7°CT ATILLAS
PhPavy ha909° I°C AGPSAN POTAA::: 1P4 v-2F PTHHIPE Phrhtd Po ATé T4 0e@7 O FhhA
AT.LNG @S ALHIS ATH hP9.9TT 844N ::

T4. U-9° apANT ThhA SFa.::

P5. @A A 100 UNLTAN F64T TIOR AMEAL (LPT° 17 OE ALLAIP:: UNLTAN Fé47 N°100
nAOP@. (OHPC NNMI° NEHSE W87 HLCT 9T A.OOL S TAA::

nchd: PeEPF7 0FhhA hdaradTo- PP42N7T 7815 aPhAd LALAIA::
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PBA 7 1o47T oo F ot

ey 0§ (AL AhBC OOT A&7 OTALP v-bd P9I FF Tt 18+ M7 LOLAN::  LUI° PTALR
OCht Lo eoavFft YoAF TNt NAPI® 203 ICE N7 @22+ neVNLAN 9°hhC AS N9t
aq 3t OPF ATMPPVFD- ILTFAD ANGCT BEHA::
(LY PEA AAMS P.a AL +AFLPT

PaPTYHG PaPANNT/TER TR TG 907 W1V R4

+
4+ OA TQFFT AO-Pt 150 AP0 Lar@PeT ML F T ALNAT £480
+ (AT /ANPINOTG Qoo F a1 2F DT (1910 LO-P(

4+ AATFFE Bhizh avneG AIPIRL PLCIN

7.1 o»71.¢

N90eh 270 VAN AS PAAMS a0t AT SHALe LT QavFFA 1 LUI° U-ALH PaPTITICS PAD-T
LT OO GCF®-:: (19O AT 2994t AAANTTS +AFePTF v-0t PG PTI0FFt Y LAT
COPIPFPA:: ARG @ Lava1oIC/admS (learning) e+ AT A+ @- £99° 27T 1+ (Communication)
784 (APAN, 2915 AdPC) 1@< (Y PEA v-AET® ANANPT AoPTiT HPhZd:: AT.U-9° (90
AAMS 27LAt4 PATEYE AAANTT PUITETE MmPULF@F ATIOP av-@F®YG FOT N9TAAN
PANAMTTTPIYS PAOPFFIHY a6 avsn@f AAGFO:: PTFIrF mPIr@ ATAOPS LA AhoT7
AaPaPh OFALI® NAAT® AAANTTIS APFYFT APAOT emPIA:: S ND9° ALY P00 AaoFTof
NANHT D LH AL @3 APCOTE PANAN 28TG PN 76VS DTLEPTIT ANT? Peh 00T Ageant?
P99TH U3 P77 ANTLEITPILF®- 1031 oM.G WA ETAT ACTET: CTIPVCT (L PALPT 2@ APCOTH:
PANAN. X8 TG PN 70VUS U-2F7 Mh (4t OAT LA FACTT APEIT v 307 AaPPLC AT
Peh NN NEAT ATTIPAPOG GOTFD- N AL AT8AT 4 Tt A8 RAE +10C 101D

AD7?} TFoFFF TGAT- APT dAT oAT N7L05F (12 TPTIC ALLAIP FICT? 15T 0F ACPaNns
A PLH PPNPH Tt 1D<:: A0 AACTE RA2CATPRG 2ATFD5 AT PRt A2ECLCTH iD=::

7.2. 0755/ aPALhT:-

PG GATY av\ANFT TITTE AS AMACT L9° TINFANG 101 U 1L La9° avAdht AN@<¥S +POT
CISTA:: oV 1Lt &t Al PITTEY 6RIPC MW TI9° av1SE avd PP T AP S FAN:: AIPAN, chitao it
FAQIET? OHt MR OFF ANOS AR /78 SUT H aPAOhT? (FhhA PATPLET U3t ATC

eFAA:: QU v3d PHPFF 1IC NevhhAFo- §¢ Pat10 TETrk(interaction) +4.7C avtANG ANt
apshint I HIL0« P78 AHRLTANE ALLCT AN AAHY NAS THTTF T1£4° AND-S P02 1F1AK

PAIT FIC avGICS ot e AN (A7 7.1 Pt 1O govhnrk)

NANHT @ +PIPTT avhhd UFTIHY AL 017 TINFIP fAN/APL(. aPdhEY AdNT 09994 1L+
+RCT £FPA: TIC U7 N@-D APCOTE PANANL X4 PN 70UT (- aPAoht aPAPOT [TF71H KT8 T4
TIIC UAETC O17 TINTIC AANDG AT 1N LMPTIA:: TS TUC Dbl AQAEIC T
AH, Q-9 +AF4 U8 haPe€mé- 0GIC O Fedd AP T Aavac-t mTe- aP0lT L PAN:: MLAD- (FAL
NFPAGT PAPA PTLIN PaPTTG HEPT hie ATPAN: LA RTE T a0l P  0791°1C £7R7 U6 T PIPAAE AG
Plc&h0 FO:: AT 7R ATIC NN° M P LT £190F 40 150-90 havt 09 HANL.D- avpohrt
OMF7 102 I A 0PN PO TICTT W8 &9°8 Tt P11C hAFLAT P& he /PG
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PIPTT 07T LLHA:: QU aPAONT T NP0 @ ATIT T LmPTIN:: TICTT ARG T6bs aPAONT N7T0TFANG

10+t (a000F) AdmC STAN:: QU LI9° DL “1opt APavs- LTAN LU AP POLTFAD AATG L0
@Ot F ARUPT arhdhrk PHANLD- aP718:9° PRI APT L AA::

01997 vtk Ah&fT a2 CALe  hG 1AL &2 AT RIL106-T: NFPA 271105 PhdhT i LH,
AOYHE Feh @10AN:: NP0 9151406 N9 7% (1AL ACIMTrE ANF@-:: AAHY PAZE (@
MA@ £7% 000007 T+ F AT MANAN AT 1AAMS SHAFLPTT U-bF aPhdtd LaLAIA::

ar7 7.1, DFEYE A79C A7818 MPTLS A9t @-OT vt PANF@- 1CT

1. a®F Frdo- Pat AP hid PAT A%t ARYIE AT AMTFOr eteIchFor 1T
NALIPCHTF @D OAT (T MEATFD- AdA HHCO PAT LAMN::

2. OmF UITErE NeegC LAP T4 9180 NIt PA LEICA:: AANPT NM9° holPo-LF
LAP T4 (@M T) ATFrF DAGACA, OC 0918410 LOAMA::

3. (e AJan NATLHLATID- 142 NAPT OC 19°7 AL ATTFIT 91849 9°7 FIPUCT a8
ATSANY AR %AT] (Y

4.  AOPT 109 O9LGLCANT OPF CIAKS PAN (PT ahhe avZ8  QATOT TrLPE 91849 £10A::
PRIEEP M0 N0G omT APT Lo (PTINHPA) U337 hPme NATLESG ao AN PANT
ap ot AL TANE APC S TAA::

5. AOPT eTAANLD- aopdh T ThhATS 19PL8 AL O+L14. aPPT T1L1T POLAIN:: TPNTI9EI°
APTF OFAALD- aPAdhT AL AIPTT AT8EMS PATIN a28 T T AAAATFD- 10-::

6. hoATI®- A79C +AFLPT FALR AATLYE (1PL9Le +AFPTT TIOP avAR S 9901 PLoLe
Mt LALAIA:: PHALR APT PHALe aPl8 TITT T AG 148 eolavAnI -t @ APT OHALR AP
AL T apAdhE PFAAGATF DT APT aoAPT PALAIA::

7. eHALR VANTT PULSOFPOPOT NPT PFALE PPISE H&PTT avmdd® PHLADIA:: ATPAN
ANANPTF: pHOF: 0407 aPAdh 7 AdNTY: aPHav-CFT A eHIPUCT (LT TEACIT ...
oOH+

8. vt FAFLPTFY 1 FAOFE AIELLCT NTINEF T AAThGDR aoddntT [I7TFrE “ITNLaPhN
Tt LALAIN:: (LY LH APT (A 791°1C ARrE ARTC Y70 (ST hé&de T@Pet::
Y70 NCE NTIHOE T Ar%6% 091249 R8P4 91849 HAFLPT favge FoC haOTFo-
ATOFFF YAOF®7 (19009 1NCS- AL PR S FAN::

7.3 Pov7777CG 0AM 167

AAMS PAZE: 123 NF AT ASTAP PPRICEI A% PR lavdoht TI0tAAS AhA NeoPr AANST
0& 69 TLCI1D- 19°LE AN SHHOL +8C7 A19vt AgTa9® (Paulo Freire (1970) cited by Visscher

(2006):: OULPE WrOPamt ATAFEPT (hO<PT AL aPOlF (19147 LaTITIC 6LA aPAmT
PALAIA:: ANANTTI® (& 990HoIC Fhih omed® L1VFPA:: NP “INToIC: NACE 909 TIaet:
PN KT Naramt: FFPUCE AL hChC 918497 .46 Naehmt S10FPA::PHY PHALR FhihT
OmAt OmFe] aNTIC PG R KALLAP (METC 7:1) 9180PF NFO7 MACINTIH O ALLAIP::
TGO avlB (NTHT LPOFTT DtPOAT M0@-PT TIMet (¢ aohct £10GA:: BU TINTI® Pt
U3 PULAPD APAN AS.0 VAN AGPPNA h&T aoiPy: A9.0 VAN AGPPOA N PP AG PAMT UAN
NN MmPoL VAN ALCH POAT Patdd:: APAShT FPORI° PO@-PT TINLA . 1D FONTP+HIP
AP PaTY avlBPTF ATINTANE AATIRFEN @F av/Brt avAd T 210A:: APAN NFPAT (AU
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(9-ehh: PAhT @279 (Aot €72 OHt +P0e (@ aZ87 (/0. A%t PTLeNLNITFD
AP FCTHaPy (1GVFD* AP0 M- aPmbI® LT AN ::

(Ten Dam 1990 cited in Visscher 2008) A78a%T PA@* AP AhI°C A28 L& T OOHI® 1@-:: PATPCS LB9°
LH 2990300 Thed avp(f L0h PS avZ8 099100t 1@+ L8P L1, 2910300 Fhed AD-rHS Thod S
avlB P Ppad PG AILIS (A1 PG (retrive) +oCT aPmPd® LTLFANT -z avlE B9
PINF DN Thed @AT AP0 A91L2 AANTT Mm7hC aPadt AAVFD-:: +995PTF NPPne AN TFo-
FUCT @Ot TGO TLTAT 5-15% AF @< eIt Thed P90 I@- havlE hPNATFo-
NAAMS (RA @28 @7 9°7 W3L99.04-0F DHTIHIES h9Phset AF 1@+ :: avlBa+ (1£91°19°0 haeaad s
neompg® PAA @Mt PULSLD- (NG MGG NF -z

90%

NASRC LI “90300
Nnge @077 QAU
+9PTF QT
avl% AL (1TTNe
av(\got AAOTF@-

50% LANAHL A.ZA
20% e Ad:: Puct
a,L A 01957
30% N7aMC AT ¥6
0% I 1147 Nav19° (-
I DG O0 LFAA::
10%

n7Ne6f 070 0&gs  wCt 9ag O@-geAd  (ovaTiove (790+IC
ao\ Tt

80%

70%

60%

o0 7.1 PavlB 1T $2.0G 20AMS Bhih (9°7P:Lang, and McBeath, in progress)

AA PO THE AANTT AAMS N19.00%0T OPF v-h9° NAA TG ALSIPMIP: NaPEasP 20 LbP
07Pe vaF P89PMA (oPMAS® ThhAT 998007G avIHA FheFo- AP0 L340 TInSOF
a@-(127 1100% L 50% NACA Lt AG 30% N50 L& O-OT LOCSA:: PANANNTT PHPUCT AT
oMt NGAE TG LmmIA:: h1ATe avlEPT WILTLLNLS NPT hed @Ot FPUCT (FFhhA
a(mt PTLFAD A20 AT 30 L OF 1@0:: ARQANTFI® 1 AT994@- 20-25 LEP NHA A5G
ANLAL OGPTT Tt 21NPA:: LU PSANT A9 T7 “IMLaPAG aPmeP ANt Fm<7 a98avp
(HLL@-9° QD17 F@7 7% (body language) aoh~ti -+l LUPGA:: (Hen1é ATINFON N2V
POYPCND- oo (1PA hoLPCND- PNAM @M1 10-:: AAHY TéG Tit PAD< NZU-G FHIE 118G
AATPA 162N QAL NPA P79.mPI® QUA QAT AN TIHIETS TIblA AT AAD-::

7.4 @L,67% TPonFF

ARCO OCA TFITE @201 AT APAPDT OO 10-:: 020+ NP4 ASIIB1T PIPavisp (AT
A P992A0P VAN AAD7 ATINTIIC 1@+ W78, ANTT A9940P7 A ATAIRS DAZS O NF 09147
Pavl 8 ad\POT ULt ALLATC:: LU-IS LU PULIAAD- PPk PLATT Nid- AL ADT ATIFPNEFS DANTT
9942 (@28 + N9I8NC FCHI° PAD-T VAN NTIIPNT ATE. (TNIES N9P{1§7 PI1LaPLIP ARATV::
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APT (O-@e+ AETIavC NAOT 0Pt (LATFO APPL PNFO ALPT 2U7T NANT IC PAPOT/TINLA
ATICT &1 ATPLAT R8N APT 099800 AL AT AZLAM: T1£47 2910194 TEET NovmPP
VAl A7LLPIRS QAU-3F0 RILLANNT RLAA:: APFE +AFEPTT VANTFOT WT90MS PoPmLlE
avRIRa) ¢ AL W38.LCAH TINLI T LTCOFA:: 2V LR+ YT T4 APldAl AT THALE AAMETT
AN 820 PAOTT £LF 0K PRCANTFPA:: PHY 90t Qe+ PolovFa- AAPT (OFG7 (H&FTF
(AP2&F) avhnd aPPr QUHA &1 ATPGIC PaPGLAT TG LA

LUIG avl 8 PP+ PHY VAN ANEISTE PTG @ 10 FhhAT D TPE PULAD- 107 AJPL PAD- havFT
NALNATCT A0 AARTE OHAP 798 havalT TPE7T NPT ALY & TAA:: 2V ATINNT TPE +4F4PT
PA IO FAC PR+ Nav1AT JPATE AT9.0M- PLCIA:: AAHY LU AAPPFE [BLhATCHE OPave: APINTS
AGPTITICE KGN VAN ATIEAP ATPET IPT AhAhA &TAA:: SU<S NAD- Tt PU-?9° +AF4PTT vaf
A2 AL ANAN AZEA 99849 OAT 1@-:: AJPAA, AD-L TG PANANT AePAhht AdPANC NZLT havFT
aond AR AePemC NEhzh H6f OGN LarM@- ARYE F9IC QA PP T NWLhNTCT h@-bt LS AP
avq 1t ad(\vt BTG

(G Aoepd avgmC PAN ALUY°:: (FAL hZ°ath oC 19T+ (politicized) agPan, e@<d APCOTS
PANANL 28TG £IA 70US PANFC TACTT L ARLAT:: T4 TIPFF+S bhth NFO7 (¢ heLAT°
TICT? RhP84 NAMS AT F60P 0£1ET Neh- 14tk 2C Naerr? avhan £ad 4 (Visscher 2006). tLaFC
2006)::

NANGCT ABTIa0C  AT1600T AL @A) APONT PAD+ D-LO T  T1€L PALAIA:: +AFAPT ho-aso-
TP, LU P@-D hdf FC&F Pt LT G2TFE QA MNLHAN PPe U337 (170 AINGNFD-
L100:: PaPeRLA @t PPGANT PTALE AT T ATE: SFAN:: QU ANLe  PADT v-3d ATTAAAG
AFAFEPT OHAN 9OC, AT1LL0 RLAN:: T4 0UPT Abd-A (thinking hats) &7a a0 A28 aczM “IHaP
VAN j@-:: &Y VAN (Bono thinking hats) ‘06 +7n7%9 7E0° +0he &30 FP:: (School of thinking, 1983
cited by Visscher and Verhagen (eds.), 201) A782%<F &V H& WHAFLPT (&7 L TCEhT NS
OmAT DTALPD- OL YT AQTANN TINE® A7 CEM G “1TAd (thinking the same hat) &7
VAN @PhAQ 1@ RU PTLIAAD: A h&+E avety o99emt avhAq °Af PHALPD-T VAN DL AT
NNt nFALe APT IC OL A7 VAN aPmPAN TINT 10 U ALl AD-LLA 2INHA PhCh(?
a0 LNANAA U-9° FAFEPT DL A28 AlFAN D17 aPP7 AP PRC I

APA0 U-e9° A@+ (1998040 LH, @F. T4 VA LarMA (U-ATT D« HC U-g° OL AAP1O AATANA &7
LPRLAN:: RV PTLLACDT APT 7. PILAD- 1@:: DL ANTENID- (AT R) F46.077 DL AAUT10- hehC
avol(Fy PALA:: QU PO tlae@- A 5 ACENPTF Al AWPT 3ET AATLIMARTFO A0 TIAAPA::
N8, ACEM : AT 1107 hEANT 17 PTI° TT779° APT 09U PAT° 11C 17 .....) 27 ePRC OCHM HC:
DT AARTICEYE AD8LP ao e hPANT aPPSTTY PALTA PSP U-ed® @A 1@-:: 35 PP, OCLM

HC: v-0ed® OO A%ET PTLIARNT HC AT VA7 N7 71 SFPOA H4007T ADAL +4PE7 (v 7hah
ATPLLPAT L TRz ATPAN, NAND- U3 ABFTTII° OLHL K1906-07 PULADT TCZHA DLTPA::

AAD: 1% (aspect) D-@0 47 TFFL MPTY, 71 PFALE FAFLPT VAVEDT 0% CFAFDT TUL01T
10 QYR ANAND: (ATE @17 VAN OAT hADLP® TNt 1021 QALY PTALE ATIC6™T hie::
et kA
+ aogavge AAPT OO0 AATLLLANT 14L aPUNG U--I° AN LA WILPTT TILLTILINTS
+ PAFEPT 4O MNPO: ANINCTT WILGI4E A& TILL
+ hoFE APTF AT hoodmFo- 04+ 0870 798007 KISAVFD- AS PG50 64 o510
RATE a0@9° DANT ATPANAA BLSPA
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4+ APT LLAFOT VAN WRLLAR L aPam Tt T1C 17 (AT VAN AL TarChh@+ @A AT8PPCN:
aMm7PP: U9 VAN PO PAD- aPPRYS avfavp RW18ANT aPYIC BV PULPeMPAND- Av-T PAD-T
POy APCOT FOIC Sme- NT1LLA IC +HERH TS ANTI® eHAP PLATFDT VAN A7LAM-
L YHALE NCe AFHIPF avav i AT OCEM APédAQl FmPI® TINAAT (prioritized)
aL:21 LOLNIAN::

Non, A7197 aONH PHALR FAFLPTT Naoh A AarBavs@ G A10 L S7°CH h1&PCN T9€:L::
eV PLLSD- INH APT (AFD- QUSL AL aPG1C AT T 10 AAD- 192 NANAND- AL PTATPLD-
APT VAFOT OTALe PAT L1 QALY OTEC AAS ®LI° NFAT FCT VAN7T TINEC (PAF)
PALAIA:: VU AAGPFT 1427 1PN 1PN 190 ATID-NE HANALPTT a2 718 ATINCH LmPTIAN:: PO
APCOT #me- AP BA AA PTLLAMNTFST 2764 VAN A aomPP OH+ POLNIA::

7.5 P70 hora

Nh&d 6.3.4 (A BT Aaee-C ATP4 AT FPhed:: It 1N@+ Vot OOt PP+  hatT AWP?
OFAL @ APCOE OC +PLH LTLnAT 1Bt PHATRL, 10+:: st (19906 h9lhat mCrE Adh v-Ak @L9°
POAM (F&7 ( APT: (H&FTE avPAIT) aPhhd P794.mMC AT TaPAAL PPT aPAh PAAD- 188 1M-:: opert
hAZe 1AL PP APT Dtaté0t S0P APT &FAA:: QUTS hEAFDT P1 ANTT AP1S. aPPGTFm-7
AT978 ALLST SFAN:: PHU GRTE WAt ANAEI ARG TP avhg. HI° hRLLA:: PNk
QT HFAPE NHC O-OT LA Lt ALCTY AATLGON h@<d APCOt OC +PLH Pol.a0MM- st PM-
APCOVET (NCHT AaPmPI® 971 AT &TAA:: Wt 003 APCOT AN +106P AT88PT WS D2
APCOE AL PADT TACT AP0 ALY &FAA:: N T4 T1C PTLTT @ U-0k QOATSET 0D¢- Tét
A7 ML, avp\Ng° oM7Y, AaPPL(C avni- ALLCT NF 1D-::

Lazarte (2006) P®AT Pt aog et OUFA@ (1979100 (negotiation) AZLUT OUL®< AGPIPMA::
TP et ntkave NN OC TFITE AATLTLD: 0999900 947 Aaved~T PAN AGUPTIC::
PN70EI° NHoPG - B9 eUNT hEGA Alkd QAPEE NPAN ET 191028 “Ivknhd hae AATLY?Y
102 LRATLPTF 0oL &avt (GAFD- APFP ANHAN ATE, ek (PT N&AFO- DA AL laparChy
ALLAIP:: TFACTT (A& APMer, NF (9901 AP~ avhd. RCIN:: TIC 17 it ol.avAn I FO-7
TPIOTTT €APE (THN, O-OT AATICA 1Bt APHANA £%8A:: 2@ APCOT NH £10GA P7LATT
PHALE PUNLAON NEAT AL APmT @ e ANA ATIATTE: A9\ 7&VS a°nP: AATONAT
O+t 2704 e 10<:: (TenT169° AD-D BT LM LNP D @5 A hSToLh V(T (F ALPT 07TVNE-PrkdI®
102 (05 PPN PTLGLDY 1Bt AL v tE APamct N FPILTTIG LATLPTFT NTIATe £0¢-
@20 9924 POLNIA::

Nu-e9® TWNLAN $hhCS Rt PLhAhA T892 ALLAIP:: Po1spkT a0k AG ANEE TP Fo47
APEFT FAP 4.8 hAD-:: QUTS Po1BET v-bd DL K18 avav( avye KOS U337 LATCS ToICT
W80 0 NTICLTIP (1AL U3 PT W2LMANNG NG A7&A PLCIA::: IAA aPAN: 15BT/ANGPINOT QD
ALT 1 OOT AT8LNAT ORI AT8LLMC TINPLT PTICFA 4L 10+ AATPINOPT AT978 Té
PavoO(LP v &F AP AATLTAh T4 ADNTLPT +LCI1D- LOASKA 1 AAHLY LAPINAT FaCTFT WL
appng® KeA NeP@-AL 2910 ALY TOUCET 17 NOPE APG It avPnC  PALAIA:: YITT 7.2 OOT
Pty [AAaPI00TT ATINDL DLTI° NAO(: AdPIPLt Pt MmPoL IPNCT TIAAPA
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v 7:2 17 (R0 10017 ARG T 099,45 hdbe-dVT
+ (avBavs P 1947 v APl G MATHOVE avg -t QoLFA aolPy 0P NAPT 7 AT W84k
a9
+ NPS HPIOPT OC TOIC 0vF4T aPTITIHS APt PRICHET “aPAmT @ATT aPPRY RICAHI® AHLY
M7 AR WILTLF D TNTaYt:
+ PFALR 188 PTLaPANIF @ APT AAPNT A T8N AP8L%G PTANT 9147 AGPL8T AG ATP& T
DRI 01T ANF 971016 W2LTL0LA TTHN, P&MC
+ 94 aa0t OPrE 01T avhnd YO8+ avgh aohd s P  ACH NCATFD« A8.L9a0m-
S IVAH
PP AACPIINOT AL N9THNC LAP (94 aPi0h AL AT9.OTNG P44t (A% R aPPT?
TINDL)
@20 (LB aC ANFD- AANT L£LE ARPT AaPBavC GAYF QATFD- AL P+av(lA aoiPy AT
FPIETTF T ATé AIMTY, P9 mPav+ avPr7 TN L1VFPA
A PaoG T4 VANTT TIHOET (ATPIOLT We.LaT)
0A0O0T COTHUT INNTE 01998415 (FhParm@- PavoO(Lf aPad.Ct AL F I°CoB W18 Lo CT
a4t

+

4+

7.5.1 VBT [AAPINATT (INR aPL5F

PHALE P10FA 7.4 hedeT TaCT? 026 h&C1m- It RFAk:: LRI avgt4m-39° TjavFft
PCANT 1. OL V10 @Myt AforA OLTFN DRQF a0t &FAN (Réling 1994):: NAHLY PavFavs e
L2058 TACTT NPT 2C (oo avAt N FoCTT P44t ACH NACH AAGPLAT aPPrY (19PT7HA
AFmio- FOC UL PP PTHOL THANT (¢ POt PALAIA:: PO+ PFl4 OIS Pargitd Ahd
aPTFOY AFPICTT TINGAT LOLAIA:: (Y Let NPTF AAK aP101C ALY 427 (HLeE 1.8+
NP 72Pe aPH ANOT::

AAHY PFALE ATI6T ATE AATLTN °GAQT hortlC GNP T OC 0e79° e+ALe (H&TT 4%
PHATPFD-G ToIC aPémé LANVTFD-G LBFD- hGA ha@d APCOF: PANANL &4TS P90 76UG holts
nmS WhE70? wetFT hS FPUCT (F CAO aP9Pysy AN T9990PT  Lu-137 01T 1A 897
A0t av1C RF AN

NHY PapBavse (+&7 ha@<p APCOt OC +LOHTrE AAATFD: Tt WHPIPTT oC PT N91pk 9ot
AMPAL D5 APCOT AL LANTAD-T FoICT ap8ANST L ITHOL TITTF LALAIA:: (E PP £2¢- 1N,
hPH 1A (ePMhAF@- ot Hdm- @15F (7232 OPFOT A% H arLlLC LAP ANFFD- TG4
ANGATL LIPGA:: 91T Nevmt N&I0 U-e9° @15F @Q9° +OeFFa- \-HTHOT OPTF NA-NAN 09784
T947 NGt a@PR T EFAA:: sk Par(I4e ANTITLe hAAD- U-AEI° O1FF APNFD- ANAa
(oot aP1C WG ATPFE ORI° AT C-bD- ATIYI° A1L990M1T hkav<y 1910S “InPart RTCNTA::

7.5.2 ¢+PILTTT ARIPS €A P\t

PPG +PIPTTY ARIVFDIS GAIFFDT (oA (F&FY TIRPI° A0dAL TIC 10 APTF QA v-3to-
N&OFD GAIPS (9%t ao(\lt ALCT PLVFD- 2P VAN AAVF@<:: 9ot (h@-1F AL havavplt AP
NHAFEPT 9°HG AAFANNS AT AL aPadt PRCIA::

AAHY 17 A NEAT7 aoiRC 0919t AASCLE FCH® ATaMNAT:: v-ALHE PTALe (T T4
tavlmetd® @O (LP7 ARPFOG AT AALS STAN:: O 1Bt +PICTT NATFM hRI® PA
ATG4S TOGE AT P& tE KI8T LD APAS LTAN:: APAA NAPT evhhd hchC @fL 1A TIHOC
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(Privatization) 2m®970 ALMPI°I° N17LA NevhhATF@- ehhC (L1 v-33@<7 NavavCav( [avl&F (Pmic
aM7 hILEAIFFO \ILPINFD- avpPC S FAn (AT 7:1 AG a7 7:3): 2V @-Re+k Ptavaltm-
M0t A% AL ADLP LTAA:: L 1A TMHOC LmPTIN @L ALMPIP® (7LA DAz ADAY
APTANT:: TIC 17 @22k NFAYTE AR (4T ASCT NPmA aPm? NATS U3 AL ADLP SFAN:: PTALR
TPIOTT UL VANTFD- AL ABPT AT GATRT (U-AkI® 05T +P0e 1t NATLS ¢ FD+ AaP11C
a8 NG e

OPAF QAeeM@- spt NP 91t P4.mé APTT AALLA TIGICS VANFD-T IO 2104 LV NTLIP 0t
OPt T HE2T 0N 9980 APTT VAN NPAPT ATIOP LmPTIA:: PU-NET OIFTF F9IC AALLF
aN9P; PG pPav. PRLMLDT TACS PRM ALFT (AR vid TINFTIE PaTAA:: ALY Po19E T
U3 @7S T97 AU° 10ATS (P aPAD: A9 LavFA::

AN 7.1 P40 - RIS TPILT ARG A

P07 (&7 hdge h& S gart
AL Ko + 0L AN h8LeHDOC + AT 005 apM7G avhd A PULFA @< 7T
¢em meparo- PILLNT + hetq aomyq avhidd PULFN @D TI7T
P DT 4+ O I\ A19HOC + (NP AN @3 07 70 &L hede 7177

PILLNT + (¢ @2 ADNRFTFS ALA ATPE AT TITT
eav eIt 4+ OFL I\ A19LeHDOC L L7177 At
OG-t T PILLANT PALe Al ATITT

+ 0L I\ h7RHOC
PILLANT

a17 7.3 OFAPT aPALt ava0Q-t

(A7 @77 APAN OF400 hAA T-AT TINIT (1OP Tt AL AT @mt AAD: P9k O19TF (1)
N OF400 @A TP A9LAM: aPhAhA AADTFE PATA- FAYE PHAAN T4 @D TITTT 10<:: PTI°
PANAN. ACH ARCT DOPTF? OF400 @AT OTIODT PTALE AT AT PATOAT TPOE vl 1L
AATLETT hE9° OALPA:: (2) MATD: OT7 (1400 hAA @-AT h-PF7 71007 evhdhd AN Pt
L£P° PRICA FAPF LT TITTF 102 AAHY AIHY @18 hdA H400 A0, ATI00T (9PaTIo T 970
av 18 (9PEL: U-ARI® 157D+ WAL aPDLe DA'r:: RU-TT AR (D¢ V4T ORI F - avker, (1Mg°
O+A oY AL @LP :: (HY 9PN72T APAA, 400 0170 htmNPS nEPH NN° e+GA O3 ATY
eTAN (fa7T 1) °SANT DT @L +4a0 277010 Pt (WAHY D7 OrF40a: 71007 A182SC Tt
nOeF F ALFFO- Am A2&MAR):: LU PPGANTF @< ATII® PT.0MD~T aol:3yt i POT AG
PILNAFDT VICE ALY APTND: PTLADT AATAAN (ALTFR Pdhe 00T ALALC &TAA:: 2U LI
T4A07 AIMOP ACH AL57T (9PPMC PILOMND-T H T7HA @-6h, LOPCT L7 he LLCIA (FAYF 2)::

MAD- PG TG WL LINGTN AT DL MERH HEP AD-L2T AaPIPME RLLATI® CIPSA:: 2V I°SANT
ATR78 FPICST APRLOS (h?l PhArA o0t ORI +PILTTT PPOPFDT APme PUILAT
TPICTTT LendPeA:: (LY °N20F +H1a0rt AFo- apBaocq AfeTt PO NAD- A28.00m: 99849 10-::
Nt OC NPy AAU-330 HAST 91849 PALAIA:: NAPSTI® ALLA A AT +HPIETT IC Mnd&H
48 NPy AATLNGOr Ae-PTG aAPTHS AMAL TPIPTTT 0Pt NF@ PAINGTT TI0te POLAIA::
Nt  OC A4 T4G O PP TEYTE DTHALR Favg T DG 99849 @AY 10-:: gy PGANT 1N-NAN
ANE STFAN NHaRT149° AT avl877 (HAP N3 N990ParPI® APT STAA ::
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7.5.3 OOGTEPFY avgol PG TJ@-a)t

Pt FPICTT U-ALE P14 ANA AILIPPGTTFD- aomy PavgtBg® AP ® AN GF@-:: APT GAPTIS
T9CT LMt A2E TPI® ALNG PTLTADT AT TILANT &TFAN:: U-ALHE Q0T 981 PEAYT 16-PT
L RILY GAPRT TN A®- (shared)? 100G (neutral) AG -+¢-1 (Opposite) GFF@- :: P§ ool
A4 AT 1MNTT APF GAPET VAN P&t AaPAMS 1e4E7 AgPEarC 1@-:: (109RLATP° + Pt T
A104 OTGTF CFACE a7 F Na0eR.Aa AL avd.A] 1D-::

FOACT? (LY aPAn nd&te TI0F ATPIPTT APPH M Mo, 10-:: FACTT OL T4 AINTLPTF
aAD-T &S Ot PTLAT AS FAA TPT OT¢ ATLhAA SPGA:: APAA PO F70C hrdt 070,
m<t IC QAL 0F AL TPAT (LLLC TI0% itk 27194 APT NP OL (LF3FO- LavAdN:: LY LI°
@ AoP&T LUONIDY A% NeePin: @< APELT H A% (@5 0F AL PoL.0-NT7 LH 099410
ALTPH PUINLAD-T O P T NAST LT ::

ATLHY ARt aveeEL My Tav et NAUTE 10 PPRICRIC QA U107 @4l Ageamt HORVTHS
ThhAT LH eTPLmat AATLPT 1@< hHA OOHOF AN o-079° 00T ATLITILFA T1OP £105A::
NPT (e W&+ FON0C A2STC QATL10 SHFAM@- @Ay AL p-h9I° aPRAIFO-7 18, hhd9® hA
200 A28 CI0Z PP A0 T1LL4 AL 1t

FOAP TAGCT AT LTLTAD: 17 PLI° AN a2 01T PANT +PIETE (1PL9L.e @F @R+ havar\AT7
&t LONAT? DA A19°1L7 10+ 0L @28+ MEAH HEP PIPIaPAND- ni NF 1@0-:: APTF LT D- GAYt
AL AF P NPT AG @L A& OT7 v-9° P972avM (PT N-HTT 2999100k 142 0P AT SFAd::
ALL-94 NP £V UL Y NFTF O HIARD- ao(l+ AADT aPas-t POLAIA ATPAN:

+ 22V7 VA helhbarry (44 DTANALLT 0182 AL YA AT9.L4.0% aomPP:
+ FAFEPT (AATO- +PILT AL ABDE LT TNTT PPANLP RO TN PDPE

+ APITT MY 08T ATV 98TE Ubd NOMITFOT OC AP RILLTF 1L (9PA0 AidOF
MALTON OHT) ORI AL TOTLTTT 0L ACH TINPD- aP@-(L:

4+ GTLO7 AdPLA P0G PHALE ACEM” X720 VAN APd-dl aPmPbd® (70 .4) torhhrk:

4+ OFAA R AT OLTLTAD @L 1ANTE KWAATCT 187 9Pt oY 1ANFS eP1 AhOTCTH
NA@DPE: T4 oGS AP JILIUTFA ATPILTT avC::

7.5. 4 (P& E@- AL, aPATITVTG aPELLI°

N7.L+% aPeR.LA PTLLNID- aP§AHY LavA)\ TIC U7 KIHY O1FT (HY @-avt AT & AN 2 h19 % OT7
PHTT@- P& NAICA A%1R> AN aPPrT § NATPIPTE aPAlt AaPINT SHAN AT4 LUPT WLV
(BATNA) av8ah LOLAFPA:: PAICA hAA AP T v-0EI° @17 NAT°I°rE AL HATIFOP aP8.4-LI°
LAVFPH:: ALY ML LTI AL TR 787 D17 PTLOR W28 FAYHS TfE hA OFGTTA °hC ePht
L QUPSA:: LV Lo APT L1t @Pa I, PR APLST ATFPA:: AMAD- 1RF ATOICE
POPGTYDY L% APOMT LG4 APAN: BRI TIHOE ULTIOE U3 A8 ANON +ROT  AS
TYNER T40T7 (RYDF PACYT 23 TRETT ) oot Fo<7 enPAAd:: ThdF AAm@- 29710 PTO- 1-88
ATPI°rET OB 71840 (UAEI® P27 aPhhd @4 10T aPPE) Av-(ed® + P77 W18 PD-dT DA
Na4+ av8i0 AANT::
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7.6 PATOFE/ PhOF D 775

AFEIANF 2@ 1999000 L&t @OT v-\EI® OIFF OL @204 K11 hets 718 LndFA:: v-h9°
01T PAFDY PRNFOTATIM (aomPg® @F, avgty avgPa)t ZHGANFD- hS PALDT TFoC ALVt
POLLAET G Y PP RILLAN: 99000 TF RAG HO0C 101 AGFEP (v-\EP® OIFF HIE A@D-PG
TG WP ANMANT 07110 ALP? U POLPI0- (1HEI° 828 o3 0Piad-Pt CAD-G (1D PHaPAT)
ao Py AA(VF::

NATPFE 29940103
+ 1T APT ALLATO (TLLNTT o TI& TIPPCE
+  SHEY WOt aoAPt:
+ 1L+ Aot hudet PADG +PICTE (0¢- AL A VI TI0-N+ AAFD- P9 71HA:
+ 0ZG P7IRN4GA AT AND* A ANNCT AT o7 RIOAT
AAOTCEPT K19718 eo.mPar- huaet (Fisher and Ury, (1991) and Kent and Touwen (2001) cited
in Visscher, 2008) a740Paome-t:
+ (29T T{aopi- 1PAG PAPA LaomPI® VAot AG GAPET 09908CG SHTT LavARt OhCL
+ (AL O717 AL (F 29924.C& AT @PAT L9I0PCA 1ATT ST 180 PATNEATT T aomPP
+ OUNEP OT7 FROBPrEY TUITP- 0 ATRT 090 (ATS 017 VA 279,00l (LIPY9°
O-EI° OT7 AND- TeRAE 1A PP P71L0T
+ Pehshd 1POFE P9e R ATLETS GARRTT v-ALH AOPT TOIC 1@« et Polpadbit
NPT aPALTS (A YA0FT aPANANSG BIPTIT OPAT (7P aPAh AATC PIT7I9°
A%t 199214 avh\he Par19® Fhet CAD-
PTHYITY NG FIPANG LAPT AT AT8LI4T ACH OCA & AT8L AN aPOLTS aPCST
PU-AEI® D17 §AYE AL TP
+ I Fon PG OHALR CTFTE BNLNTFY 0P T4 AATETIE LA AP IC aP1E T
PMPAAN:: AUNEP® OIFTF AT MR aP€mC ATRANTFOS  aomeP  (191.004.0,0°F @
U33PF7 TP PALAIA::

+ +

(U-9° Pt he 1 Lot o-OT NPt 99800 @A PAD- hudet 1@-:: AJPLT A1L99.P4%F NCaT
et AT 0L £4°NN:: v-ALE APT NLNAT PTLR 1T LLATFD- VAN ATLPTAD- A1 LTLI1LGA
NAD- AATLLAN AT APT PTLAPFDT LA ALATPMIP:: T4 a@7& AT POLTFAD- v-AETI° OI1FF
DL OHGUD TGIC 1PN I°7 ATINT AILLAT AATLD AT1G145 admPP PALAIA::: AT C-bD-[ATTne
77 TN AT YA T TINLT P4ATT (AF° PP TIPLLT T OPAT T AIPTTE PALDOT h&
ALCT TINF OO NC DL AL N0 LA RI% aonpd® LPCH TILLAT AATI9aPT OHT) NANTFDREL
age 1MP° AGLAL 101 ANLAL 1 (LT O HATPCAR 108 AR UANTT OL 1AATET @RI° APTIFP
PR av219° PRLADIA::

AIHY Ut hude R 00AMS OTAL (FFOR 7T ATTNR YT aPTIC RFAN:: (ATLHY L1 AdmT @O AT
TAFEPT LLAT N0 F Tt +HAFLPTT APFEI AT CEDT AT hTLNNTFO AP L FAN ::
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7.7 &0 THT
£ 290 P°HT QAT (98 00T OHtET7 AT 7PE A0S hAd ALCT Nl (R A0 P10

hed 1mo-::

ATELPE ao\Q 9°CB, eHOM A7 (P54 eHatErT 79 TPE hI°CHRPE NaoIPlp

PeR.LA aPAGT (hGA 7.10 AL aeavp\ht @FAN:: NPHGD- i AUTFT hi A7815 @L A Tavdn
PEA7 09970 T720-0S 9PhAh LHEAIA::

FI. DM TEAE 00802 (°SAQT H AN Ah AU £TAN)

1.
2
3.
)

il

APTF avd o7 0L AA QD PTLAFANSNT 1N Lot 1
NPT @f @20+t PtPAPhNT V-2 1D+

@SN NPNF@+ a0l AFDT 0916209170 L+ 1o+
afkI® e\ Ah GF@-

. @1rC 2 Thhh 10

. 1 A4S 3 ANTF CFo-
2. PTE®- 948+ 1IC 11C Fhhd 102

1.
2
3.
V. a0k apA(F Ah CF@-
. ®7C 2 Thhé 10

il

QAL PAONTT ALTIET ARLE4TIP
Q@1 IR ATGI4D-9° P1 AATL.D- ITEPE NNI° M P9, 10+
PAD 1 £7P 099 LM PAND- AT PPANT T 09077 TFATE &9°27F & h&CT av51C GFo-

h. 1 4G 2 ANT TFo-
P3. PIFO- %264 1C Thhd 102(FGA0T Al PANT Ah AP £TAK)

>own

hu-tt O N2A NFPA PTLAMNDT 928 I°GANT 5-15% ATOT D0 SPTA
hu-at @t N2A NAAMS LH PHAM®7 a8 FPTANT 50% ATOT OO SIPTA
hut @t 1A NOAMS LH PFAM®<T avl8 PGANT 80% ATOT D0 LUPTA
afkg® apA T Ah CF@-

¢7C 2 thhd 10-

. 1AG 2 PANT GFO>-
T4 PTF@ %FT 1IC Thhd 102(PTANE At avAGT Ah AUF 2TAN)

1.

Sw N

Q

90Nt DT THPITT PLAFOT AR LOOSAK:: (LY 1Hh POAT €AYFT? AGA
@2 (MI° DA 188 hG APGTED ALTINT TI04T? 99ALAG TPFFTG 0,084
TPIOTT 158 FF @ AULD-Y av&ty TGPt PAF1T FoC TVPAN PCANT GO TG 10
AN PPSANT T4 AaPFF AP TAA::

afkI® e\ F Ah GF@-

&7C 2 Thhi 10

. 1 A4S 3 ANT GFo-

T5. AN A0 @EFEDY VA (LEPCNE ACK/D, APONT LEAIN N0l MAD- +PIEY heAT
A0 AT AL PP

U. W7
A ALLAT®
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7.8 P71 (- (assignment)
OHY h&A W8 IC HeOTH T PAFDT 001 (6-PT PCOPA::

1. Q@egavs? p-it PGTU- PHAM@7 o0t G¢ FOdATU-:: QU TN 219 991800 avng. TILLAS
BT TIMPAAN 10 3LGVT PA aPMOP ALCID:: AG ArHI® L7 ALIPM@- PN I TP
MEee@:: APAA, (PCN LH ChNLTANT PO APCOT ACHT M5 P D70 L NHA P14VU7
VAN TImPAAN £10YA:: ACA/A, £175V7 Féh (FFhhA A7L+H24V AICAI® TU01T AAVFD<:: UTY
NPEt L AT LAI° AG PU-AFTU79° Paradt hudeFu-? O YA LH O-OT 980T TLAATU-::
NRLLAP TOE MEPT AMPAA:: ANT v-AF ALPTVUT AT A2& P mEPTFD 9°7 A188a0 M-
AS WLAANE W09 (AT 7R 9°7 W1LAI00 INEL PAGFDT MEPTFD-:: v g +AFLPTT
NaopLPC QU-II° TG aveB M aOFNFDY Wl D1T:: PTHOLLTUTT AP AANTT @L A7t ALaom-
AGPDPeF TINF O NavPH

2. DT adtaed: vz 094 ook APIEFTIS PATFD ARTPFD- avav 1 PO-OT &AYFFO-
NhLT8T% TPIET AL 9°7 AT8UPT ATI0P PhC:: LUTT 20T (d- FenCh N@mt AL NAALLNTY
IC @1 ALC:: PHPITTT ARIPS PAP &APFT ASPC TI0F0A NavPH NAANSTU I2C @-Let+
AL CTF::

Pch 1L TAN: 0@ APCOE ACEHT @5 v\l APTami/NemO AATLFLA T Nv-ad0- +(d
$CmA:: (HY AL Ph(lta: AR @5 APCOT: PAN(L &%TS PN 70hS 1ot (A%O 9phh
RILPLC G POLS Lav 70t PALPT PTIHA ACAT WI&LLCT LAAIN:: PO-D APCOTE PANN, X4TG
PN 70chS DLt AAMS MOS0 OPF ¢ INFD<:: Ro9° (O APCOT OC%T AL NE
AAMGT AADASIP:: ATPAN, N77InOAMA/FAT P90.00 107 P> o7 A&t Wi1L91.30P hd bt
AAAINGTFO (@2 hef F6& NPT heetP? FoIC 10+ NAD- PA0K:: (HY AL AZTPF@- @5 h&f
G NGAGT WILPT LAAIN:: POLS 05 ENLALT 0e- TINNE Oen @7 AdPIl-T PoLP0TFAD- (B
PAD-9°:: AAHY ARaP* TN SUTT WIENEA LEAAIA::

TP AR PS &AM

7.9 Referances and Further Reding

= H.langand A. McBeath. (In Progress). Fundamental principles and practices of teaching: A
practical theory-based approach to planning and instruction: Fort Worth: HBJ-Holt. References
and Further reading http://www.sasked.gov.sk.ca/docs/physed/physed2030/instruction.html

=  Murphy, H., Hildebrandt, H., and Thomas, J. (1997). Effective business communications. New
York, NY: McGraw-Hill/lrwin.

= Visscher, Jan Teun. (2006). Facilitating Community Water Supply Treatment: From technology
transfer to multi stakeholder learning. Delft, IRC International Water and Sanitation Centre.
(http://www.irc.nl/page/29361) (Available in resource CD (ref. module 1)
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= Visscher, J.T. (2008) Conflict mediation in the water and sanitation sector: And how to reach
solutions. IRC International Water and Sanitation Centre, The Hague, The Netherlands.
http://www.irc.nl/page/46285

= Visscher, J.T. and Verhagen, J. (eds.) (2011) Facilitating conflict management and decision
making in integrated urban water management; A resource and training manual. IRC
International Water and Sanitation Centre, The Hague, The Netherlands.
http://www.switchurbanwater.eu/outputs/pdfs/W6-
1 _GEN_MAN_D6.1.4_Conflict_resolution_-_Training_manual.pdf

7.10 P20 I°HS PTPEPT PANT

T1 AR h 10 0ONFT TEYE 040 OCAT APT GAX ASh Tt huad® HZE ?91.90Pm- AT AIHY
aAONPT /a0 EPT (D PH4.000 aoP'ry 992,017 PhADA:: LU aPAohrt NFhhA A0V FD- (@0 MPt
aTIHA LOLAIA:: TIC 17 &V NG AS hevR1e: 2C N91.LL9@- hCC AL 1m-::

P2 AN D 10 ORI ANT Ah CFO:: QA% AT APT OFAAt a8 MG STAN:: PPhTeRIP
AT T aopoET PTLeMETt 6-AFDT APL: NaPMmPIPS 1AFD- GA° VFH(, D-AT Ngehnt 10-:: LAd-1t
292 ANTTIE NN° @A ALCT 1avFAz: TIC 17 pAOhET A0 AATPPOA APare. LFAA:: (ePPR9° (HY
OO PFALLR 18 FPT Atk eFAN:: APAA PADT ATPAPAT 0987 THIME T 1&9%8 he ALCY av5IC
P7°9C H. @H+:: ATGI16M NMI° ANEALD- aPAdNET NPANANLD: TITTHE PASTIE»F AGD-TT 278 PG
AL LD ANTLLG 1@ ARSI T AT D1 £72 AAGALYTT PTGILD- 91d- 8OOV FPA:: PPNTRI® he-OFa-
MA@t 272 eam-t PANT AFGI4D hG AtNFEFFO- avddhrt: Nav(avs. AL ARIPT SFAA::

P3. (e9° Y26t TIC ThhA TF@<:: A7t 0PA 019.0T FPVCT A8T99 (F nP7hs 199.2-% 11T 214, 5 Adh
15% avZB7% nu-0k ©OC OPA TI0F3o0 HFAAY:: T1C 17 PAAMS hed 1H P19 hehe a0t heer nnge

A1 At 50% ALCA &TAA:: AAANT htrrh £19° NA9The 1180% NAL P99AFD0 API® LTV : (aPP'HI®
PINFON ThedT ATTAAA O AAMS ANTS PHAPR PGS HEPTT avmed® (M9 A(LAL 10-::
TAFLPT (908 AL KH8.045 hEC L (ORRTT ATPIPL)DRTII® AGATFD- 109 AT8AM: TILL::

P4. AN h 1D

U. OPTF AR 09.005T U-ALH 0T U-3d @-OT P10 101 AF @OL e 99E: Poaomet bbb (giving in a
bit) OPA 1@ @Y QU-TS PHdN CHPIETT GATF OF AP NNP T4 OL P10 Ot hQavLgO:: (AT
OT7 §APF NF T4 QP a0 HE ARTII::

A AQFeE@ ARE (| o6 FE OHPA ALLAI® TIC U7 HPITT ISV Av-5F @ NLNAT PIL.N9799 aoqitY
VAN ?99.P0P°M-(VF? U3 @7 PavFFA:: (U Lt ANFed® ANTPEP 9Ll LTLFAD- TdT AD-A%
9. mPav- PANTT N9IA0AN 10+ TIC T NN aomIbPd PANT U-ALHE A8V AAD- 33 T¢ LTLPID PN
hTné ha-gn, T99°N -t jm-::

. PN ANAT P& AaPFVF AP STFAN AP0 FE NTLLAIE AL NHFAMTF®- A4E hahtdait
Cbt avg e eFAN::

5, aPAN- A 10~ VAN T9GAP hEA LH U-9° AD- PHLATD- 00407 VAN AT IC AL PPCAN 10-:: 11C 17
2V TNt N&ATFD- AOFEet Sn99ave TNt AR.LAIP:: hi@OT 73: A &COFD- PAm-t VAN LLATFD7
GAPT (INE U5 P99A W2LTLPT aPTiHA 10+ 82U ATAFLPT NavBavse AL TINCST P7LNE.A DAY T1C
1 Y ALIPT APC APT NEAFD ATt IC AL mP9L AMFEPT APAMT &PLE AGUPHIP:: AAHY
AQNIPRLLA L0 TPILTTF AANLOTIaPG (@D-ALD+ AL ANNE.L-LaP &4N PT1.eLHTFDTI aoqod PAFm-go::

ThhAG aohOT7 aoamt ndHu/a PERT A9°L15 had/i
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PEA 8: PhNLTAN PO-5 APCOTE PANANL X416 P4 28V 804 67°CTS 2&CL+
a Y G 0P L

PLI° At BT AFPUCT 09T MHY TPEA AT aPOlt £24T 0@ APCOT: PANAN. &9TG
PN T0US ACPTT APANFAT:: GATI@- (05 APCOTE PANANL Z84TG P90 70US AL 80A NT1&4
1A Peh(14TAN PO APCOT ha< AhAT Adh O F @A eoned® 40 LADIS PANANL 9T 294
70US (MFepORP ATAAA 091445 P&C1T aoCY MG 0P ATIHIST '10-:: 0804 47°C-k NOHA 81 AL
100 AT 02NAT (°8A 9 OOT PN&ChA:: P&CLT a°CY 1$ 0P8 NOHA 8.2 AL ¢11A0 (L7
N20AT N°EA 10 @OT NAED TE-Crdr::

HCHC PPANLPT NPBA 9 AT 10 O-OT PHAM-T RAG o8P T AM9P° (L hPr @3 APCOT: PAAN.
K8TS N VG TRt AU el arFTFue rberanTFue Och O O-OF LT PR S
APCOT: PANAL &8TG 29N 70V +£9PF 1@-:: HY Perhh 404 TGT AT AAMS APPL NITTFu- 1FhA
NAA +aeAde, AN O-OT PATIIR FoC AP TU<7S hodeTU-T 0P 1849 LFAN:: A%
PavBavs@ 0Lt avCy MG 0PL NAHIETU- LTLPTADT TIHDE T PAN SPSA:: (LU B 9oen.lA
TAFd.PT:

= 9A\é PP PO APCOFT PANANL X%TS PN 70UG 8NA &7°CT AT PLCLT avCY MG 0L
naAT 3P TFE no<d APCOF: PANAL F8TG 290 70VS holt AT holevah I Fo- +P797 OC
Mooy PoIHpEt hudet 28040 (MFenT149° APR PP PU-ATl @< AmPPIPS A1AA1NT
PL:CLF avCY MG 0%L ATIHDET 1 AD-PT £15(x::

8.1 o»71.¢

ANMHG®OY LH MImét AASEE AN 907F 205 APCOT +29H7 eoLnTHS 299.004F @07 (P
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Organizations involved in developing GLOWS

RAIN is an international network with the aim to increase access to water for vulnerable
sections of society in developing countries - women and children in particular - by collecting
and storing rainwater. RAIN focuses on field implementation of small-scale rainwater
harvesting projects, capacity building of local organizations and knowledge exchange on
rainwater harvesting on a global scale.

www.rainfoundation.org

=

[N EELE

Research-inspired Policy and Practice Learning in Ethiopia and the Nile region (RiPPLE) is a
5- year Research Programme Consortium funded by DFID aiming to advance evidence-
based learning on water supply and sanitation (WSS). Thereafter it has established itself as
an independent organization

www.rippleethiopia.org

SNV

Building on the development priorities set out in Ethiopia’s poverty reduction programme
and consistent with its commitment to strengthen synergies with the programmes of its key
partners, SNV Ethiopia is working in two impact areas: Access to Basic Services and Increase in
Production, Income and Employment.

www.snvworld.org

IRC

IRC International Water and Sanitation Centre is a knowledge-focused NGO that works with
a worldwide network of partner organizations in order to achieve equitable and sustainable
water, sanitation and hygiene (WASH) services. IRC’s roots are in advocacy, knowledge
management and capacity building. The organization was founded in 1968.

www.irc.nl
e

MetaMeta Communications tries to close the gap between knowledge suppliers and
practitioners through a range of services in capacity building, training and communications.
MetaMeta Communications offers specialized communication services for international
development agencies and resource management institutions.

www.metameta.nl

Further information
glows@metameta.nl
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