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ncH-2°LC o106 PolL.oM® P@-Y “IHT aomP OTFA NF @
gr400 @Y M7 297G TN NFATCAP 0879° (@Y T9°T
A%t hhCAPEC Po.0M@-S: ®L hhCH-9°LC 2911007 Py
aoMm’y avavt (P77 LVI° P UNT AOHSLC Ahd 1o-::

NH400 2248 PhCA-9°LC @Y M7 ONTAPT 2975 T oA -
LUI°  LE9° AR PHGN @Y avlB NIMSPCE ®fL hCAPLC
eOLND7 @V oom7inCa°eC U NHLTC o800 A°AN 0L
O7THiAS AMD AL TP PhCHN°LC OV QoM LUT ATS.
AN HL Noaom+9® ALAL PPLTA OH400 P 29IM7 29°1 “70AT
eFan::  Lu9c PHGN @Y 9°7 PUA PhCH-9°LC @Y Nootht
PreAL eI P9I @Y K0t aomr?  AMIPC ATLOLTA
Y PGt

a8 avavld @ CHALE FaNAT PavlB 91T Naomed® PHSN @Y
aom7 N%oot n750 °1.9% NAL (P AWILLTF 10 Noof PHGN @Y
@L nCHA-9°LC Noo20t e €0t oom? A8an9°C  ALLCT
SFAN: (e PHGN @Y NAANVT®. AhINLT CHGN @Y oom?S PhCh-
»oeC oY oom? KN oognooC VTR PATO9: 1TRITE
PG LT herts NS0 ASC NF o QU7 ATR NhCH-9°LC
/&AL @RI NI°7 0T LAD7 @Y ao-a Nlao-p AFINIANTAT
AT ALLAI: Lk L hCAPLC @ 10 Noof h2L010-
@Y oMo @f FTFEO- TAP ChCH-9°&C @Y h9°T T+ LACIA.
MA@D 0L O OTH LIACsHN 0879 N1t oodhn ®L haN, APC
LavAQ\::

NrE3e @Y ®LI9° h9° 7 @9 AT rE AWIADNT POLO-AD- DL
avdot NOLID- 10 haof @-0T h 10 - 30 Naot NF Y@-::
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NA7L AN, PLA1D T4A0 G4 PoLOAM-: PH.e AhON., YPLPT Py 2837
NoL.hN) AhLA PT4ANT NCA-9°EC Pol.av @ PHSN aom? (19%) OL739°
ook N9LFA@- PHSN aom’y h1@-::

| K79 AT A aoAh-9°¢C Atbaom CorY o015 (9°79) CF4ON aomFT |
:nnﬂ?mr%z :

Ga03P @Y FATF = 50 AN@DELT X 5 AN ANAT X 25 AC @-1/00@-/N+77 :
: X 365 ¢G5+ NGavt = 2281250 AFC N%Gaet (hé.A 1,000 AFC = 2281°%FHC N |
| NGavt LIPS I

1
NMg° +730 (mCH) PVP1 et4nh d4t: PCN-9°LC @V ?99.00N@ PHGN aom7 |
= ham#ag £1,300 °1.9% HGN eom? 10 oot = 13097.9%. (130°1..9%/1000) = :
0.13 *9/NG oot "

1
1
1

PoLL04 A1 PH400 4 (h.2) : 2281 “2.h-N/N%oo T AhdA 0.13 = 17,000
e G

+30 O4T LA@ 400 hCH-9°LC 200 M@ PHGN aom?= hamPAag £1,300
.99 'HGN oom? 3 Noof = 39 29.9%. (3999.%/1,000) = 0.039 “%/N%avt

POLENLAID PH4AD D4t (1.9%) = 2281 “%h-/N%avt GhdA 0.039
56,000 hé TC

Ne N4+ eAd +4ah: o0 P th@. PHGN @-v = ¢1,30097.% HSN aom7 1
loo-f = 13 99.9%. (13 29..%/1,000) = 0.013 “3/NGoot

PTLENLAID- F400h 04t (MheR) = 2281 “Rh-/NGeot Ah4A 0.013
168,500 hé B 1C

TANLE ¥ PH4AN Q4T hhPoom@ AN 0T (DM 70 heL0A@- P+4-00
N4-T) htPr: & hdhooPr aod@F hAlt::
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Y 03T PA® wIMLAC 4.4 OFALY P9 AT AS PHGN @Y aom AN,
029847 PoL.L04AN107 O14-00 N4 PoLLAL AV - hCOA-9°LC 92900 MNa-
PHGN oom7 (recharge) 9° 1 A78.U-9° A& 9°7 P9LAN®7 P GATT
N?799A+ PoLLNID7 @Y 0T gaomF 290t @-0T NN .

nmg° 70 H4an aat gan ehLL1@m-  hlw 0M9° TR H400 L hCA9eC
e @/P @ (rechargable) 10% ¢HGN @-U oo-f Nov-A- (100%) L @Y
a5 @ (97 /@1 F£3L) A1 (recoverable/extractable) £7AA N9LA -T04. 10
T30 A 04 400 OAT WP 77 PUI0AT D@ TrIPE PULA AP LU 0L
@Y oolF®- (91 /m- 1+£A3L) A0 (recoverable/extractable) PULTA® @V @L
nCAZ°LC ho11m-/hi-+h@- (rechargable) 10% PHSN @-v @-0T ONPLI° -thtd
30% &G 10%®L9° hHSN @ @o-0T NPLI° -Fhbd 3 Noof AG 1 oot NF @OL

@Y 15 @ (°78 [ @Y F&AL) A STAN N7LA AN LPGA::

ATMLAC 4:4 rmPL@7 P FATF A2T170AT P9LLNAATD P14A0 DdT AT
eI GO aom7 avlavit

P FAYE (RES) @Y &AL ATIATYT POLENLAD IR Ph4Nh hdt | PR

Y

®0t

avMm’y

(NANDE- L8 5 ANAT ASS £TAA- (PHSN @Y evm? 130079.99.. F-AN, N97L L)
AU MITN-0hG 07 @Y ¢80 20
AFC FAN, 0912:47)
PN LT | POHAN | PONT | Gavge TCESA 40N 70 P+4.0N0 n& evy nét nC
+PC AN -y fa-Y 04t N4 mL hCnh- LAm. +4-00: N7
M| EATE FAYT g hCN-9°LC °eC @Y ooTF | ®f hCh-9°%C
(w2) (w2) @Y o015 oo\ | Foo( oo 0T oY ooF
a0t POTA POLTA PHGN | oo oot
?HGN @Y aom? @Y aom7y PN PHSN
oo-£5 (10 Noo-f) | (oof5 (3 Noot) @Y oom?
Noof5 (1 Noo-f)
ay, a9, hf a9, h . h . h
h

20 100 2.50 912.50 6,700 22,500 67,500 0.03
50 250 | 6.25| 2,281.25 17,000 56,000 168,500 0.07
100 500 | 12.50 | 4,562.50 34,000 112,000 337,000 0.14
500 2500 | 62.50 | 22,812.50 168,500 561,500 1,685,000 0.69
1000 5000 | 125.00 | 45,625.00 337,000 1,123,000 3,369,000 1.39
2500 12500 | 312.50 | 114,062.50 842,500 2,808,000 8,423,000 3.47
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K- O4ON N4 | aoMTF Aol PavlB A HLYIT:

AL MW IMLA 4.- 4 @-0T A78T10A@ 1400 047 AI0AT 10 Noof
adH adl P97.24¢7 10 Neof P79.009@- PHSN @Y aom? @L ovldet
(hCA-9°LC) avhl? WILUTAG PALID @Y oot (loof L @Y -tdao-
(1£3L @LI° 1) M AGLET o PA LTAN PULA 9T FONL 1@

ME®9° 1C Py I ZUT AN hALLT MheAF LLE (ha-Y % WA
®L7° ALCP) T4 OAPY el Car ov15 9O TP hDdA
LUPSA: ao(\lFP aodd.CT P21099A: A@-Y +&9° 7303 (”‘i’lé\ﬂ"l‘) 0é-
Ptaolmam- N3 Aol POLUTAD AN A%74- @Y ool LUI8TY oo P
LT NF .

N2 NNIMLH 4.4 AitPoom@-: 1400 0417 AZI0AT 10 oot AdH
AL £ 10 Moo P90 m. PHGN @9 L ooldl (NCO-9°LC)
SOACIN: POLIm. @1 oot (loot ®L @Y +RI° (&AL ®OLI° I°IE)
M AGLI LmAN 10 gV AOA (1 * 0.1 * 100% = 10%)
taodAg U3 3 Noof P29.eAP@ L hCAP°LC h1m- 10% PHGN @-U
30% P70 (0.3 * 0.1 * 100% = 3%)mL @V +&oo- NN “IAT 10
ATLHU9° 1 Naot Po1.0aP@ L hCA°LC h@- 10% PHSN @-U 10%
P (0.1 * 0.1 * 100% = 1%) @& @-U koo SN TN 10
PoognlO@ AAN (1 Noot) W45 Tree CHPANT AP7:i0PmY +Eoo-
PoLANID 7 @Y1 aomT NAFALP ooy aohiml @FAA::

gt400 04T 29 NMhé HC ant hdod A P Tae AhON@.7
a’ NG 290 POLADIA: LNL M Pavlt adb oo T (NéT) N ao)F
(9°79%) NF WP AR N9+ Pan? &P oA haY ao15m. (9°748)
PA@.7 CP T MoP:
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PF400 N4k NICE4 e “LHC AT hilaodt IA $Ta ahao? oo TS
TPT POLAIA: L0 NF Pavde adTaoT (NT) Ny ool (9°3F) N3 WP
AN N979T PANT &HLPN NopAA harY ao15a- (9°79°) PA-T C+T TI0P:

RIP- MDY 015 (1) (6L PULTIOT +400 4T T10AT

eo-Y AT N°%. N AL hHSN @Y Htoodd P2+ Py aom?
n°%. nN:

AN 1:- 734577 AP ao\wP°&C

P FATF AAA = 50 AMDE2T X 5 AN ANAF X 25 AFC @9/
Na@-/N+7 x 365 ¢G5+ NGaot = 2281.25 2%.hrNl NGao-:

= L @V tEkoo- 29970 CHGN @V oom7 A0 = ¢£1,3007%7.27 HGN
oom? 10 Noo-f = 1309%..9%./1,000 = 0.13 “%/N%Gav - LIPGA:

= PLLN® PH400 04T (0A = 2281.25 9%.h-Nl NGevt AhEA A
0.13 2%1-C N%ov = 17548.08 hée “1-C

= 400 04T 079°1 = 132.47 9%. x 132.47 3. NV

= N ¢T400 Q4T = ha! o015 ®- 74.74 7%, &-£00 LPSA

°AA 2: +é-E-TN/ R4 T AP avihgeLC

4007 CHaot A%9®P: htovlma- P ao1§ +&9° (3 (aoydt
AOh Téd-@ TNF aohooC 4O PAMT CP T NALT ®L7I9° NACI S
aoao i @P9° P H4ONNT avdet ®CE P 10vtm. NU-NT té-d-@ TP
aopf ooQaoCT avhhd PA®7 CPT Nav@N& ®EI9° A7L W91l
hoy tEao- (a7 Mh-A ho?H /nhnd ao 716G avhhdh A7 CPt
2970 NooAht EPSAT 1400 04T 290 PU-ANE oA PLPT NHAT
LUPSA - AN 4.3 A9°AATT avavAhit::
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OAA 4-3: 14007 OCLS CHoot Noome9® 14007 O41 710

CUNT 1L PT aopf NS
ao(\av(

ehnd me9® cori
ao(\¢ ao(\ao(

e9° 7 @Y A°YIANT ANLAL S 7T PAN POITE ANT POLPID PhAUY

POLeLT AmPol vHN M 9% @0T 077010F PR @Y S0 aomTd

G
h

@1 G /RS IC NTavHiT LUPSA: ATIPE PUA P9 @M 0T aom?

POLAAD- NN,2 MLI° LLP i 1o

FFRei- 0O @Y &0t oMY N FAYE /€23 IC TID8LC

eI @Y K0k oomF CrMPOL®T GFATHEET 0990994 aoPy LAV
ATITGT T PGootT P CTMPTLLTT €A AG PR @Y €0 oomTd
N99aoHH? LIPGSAET MmPAA P9°75> @Y @0 aom? PoLAAD- (0D @t PHONLD-
He+E Po-U K0T aom7 AL (lgvaoCh'H LIPGA::

P GATE (REF) NOA:- PAG@E NHF * A% PO AOAT M * 25 AFC
o.1/Na@./0+7 * 365 ¢G5 NGav-t:

P @Y SOt aomF:- P97 @Y 0T aom? AC MADTIL * 60 MWh7e * 60
Led (NG *24 A%T N7 * 365 +¢7 NGavit:

°AN:-

P §ANFE (FEF):- €50 ANmé M Y 5 PO AOAF * 25 ARG
@.9/00@/N+7 * 365 ¢G5 NGov = 22812501 ATHC @1 AVP7: NGooT (2,281.25
.h1) SIPSA

P @Y K0T aom7i- PLLY @it PICTER @Y 0N aomF 1.25 AFC NOADTE
* 60 ADIL * 60 L& NNGT *24 (%1 NPT * 365 +¢7 NGoot = 39 420 000
AFC AP7E N%oot 39420 2.0+l SLPSA: GATTT o190 ATAC P9°%6éms S0 F
aoMm’? NE 10.::
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A8 APT  hAl ChmeOt PN G ALNLG T @89°  ANNTTo-
SFAN: ALY ANA AOAA H&® hHY 03T NALT 244 O-0T TPVL AT8.+CA
FLCAN (NAA 4.- 4) 2 BUI° TMPILDE AFALE AMDE NHF AG TAPPE PHG
aom7 NPAN: P GATFTO7 219944 COLTA 400 04 210N 8TAA-:
ey LR85 NEF evhpAF  ®L79°  HPE  eh4an 4t LA QAo
NA%74-2'rt AININOT @AM

ANC P TLALT ®L haodP AL PHSN oaom? P7Lm.)D V-4 LT (@Y
135 POLININTT  AFmPeLPT AT 29 @07 0010 4007 N
laolavt a7 hCH 2247 °SAVE P03 4 ICh +2 avfAQl @0T
e.meP nP1 Py L35 ¢ 400 OhE PAND- oo Py PALA: TIC 77 PN~
¢4 02 MNCENS?T A4S N77CE.SA oo @O T P7.0&+ avrt oY 138
AOPIFP PHSN @Y oom? aoAPOT C+I20m aoP'r7 Lavhpd-A::  PNF V4
Lsm, +A° 400 4T aofAl O-OT h@LP +400 70 haotPr9° AL AAMIN.LP
AT +I0AR aoP'17 PALAN: 9°39° ATHT Py 1£3% oMt PUlLoN1o-
NhCH-9°&C @Y 0T (aquifer) AWELT AS NaoAh9°L4 Po9.mN7 (LWPH9° Par-Y
1238 P0F -G NAlFI8 PAI° avfAl @-OT hoLs N¢ PH400 O4T LAD-
a P77 1NN

A%0 AL Py 1AL VG oo LANE hrhmP LD VHAN M AP MLAL
Noohe - Gu9° 400 N4 vBF (1707 (€S ovhhAF) o7 A%ToP
L8N ANT UBFPT ATLTmMNE P (¢ 400 04 PAD- NF goaol T
AAT:: DNETAN TICESA 400 LANTT? 03 (LaoCmr? P4.C N havBavs. (1471
ey 1+&A8% OP 7 totae AL PV K0T gomT oodin @LTI° oo ld
PaoANN-T ANNT ATL7UTA AFMPTLLT aoAR POLANIA::

Io9° AT LV NG aoANtE TAPT ANT@- PAE 1L3e HO0 AYITSH
CTH2E NWPII° P9 @Y 0T LVuTrE ACTTS TS ALINTA  LTFAA: NN
ot P @9 G0t aomT Ahk hoY 9°eks COLININTFT ANDE-PT (oo
a0l 1§ POUTA oo P17 haoAlth: P9°T @M @. K0T oomF NLLP @i avdin
mL79° PAaodI U137 1400 4T QT ALaoAnT BTFAA::
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NAA 4-4: NHALP PHSN @Y aom3: PhCN-9°LC .Y avavighvt AS C+tmPol m.Y FATE

21500 PH400 04

Catchment required: 700 mm rainfall
700,000 0400 AL £924.07 PHGN aom? 700 9991,
650,000
600,000
550,000
< 500,000
= E
& o 450,000
< £ 400,000
S £ 350,000 NS P40 04T
2_5 300,000 Small
N 250,000 Catchment
£ 8 200,000
&~ 150,000
100,000
50,000
0
20 30 40 50 60 70 80 920
Households PANDS- 2T Y
Catchment required: 1000 mm rainfall
500,000 N-H4-00 AL £904.07 PHSN eaom? 1000 29,91,
450,000
400,000
X g 350,000
2 $ 300,000
+ =
¥ £ 250,000 AN eT40n 04T
a
§_§ 200,000 Small
£ E 150,000 Catchment
100,000
50,000
0
20 30 40 50 60 70 80 90
Households ¢PAN®E- 2T NHF
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Catchment required: 1300 mmm rainfall
N-+t400- AL 297.4.07 PHSN aom? 1300 27,71,

400,000
350,000
300,000

s 250,000

200,000 AtE 400 ndt
Small

150,000
Catchment

400 D492 e
Catchment area, m2

100,000

50,000

20 30 40 50 60 70 80 90 100
Households faNm®é-2F NH+-

4.9. +C 4.- 4 PO-LT AJ°L (180 L&)

4 N

3:- 010C P %1 HARYTE Ot

AL PHINAD AAT (%) £99C @Y 9T 400 GWé AS
Paopn-9°&C @Y  ®0F  ATALE  AMONEE ARG oA
NPT ST O A%IMSTI° ALINTA BTFAAN::

PTCENT NATT PHEo P ool (T£91F) FOAG AT
ATLILTA avl8 ASET@ LTAA: DAPII®: DAL PHmendF AT
NooMb9® Py koot CIAGYT LLE TLIIT RFAN: ANLAL
CS NI 0 anols aga PorY 4490 Moo AT LAD-

\?‘f%‘- aomy aodin LFAN: /
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ovpaE 4.1 (30 L&P) ¢

1. Poodl hP79o0F 4G P1400 197 P@-Y 1#77717 VAFC 047 AD-T A5
AN, ood-Pt @RII PAMP7E VI ETC AT Fw-Y A7 ovgo(;
A2l AI90F AIRLPCLLCITW- +DPRNT: hu-3 +$£9° PImC o»mTP @Y
APCOT NI PG AT N1475 AIHV7F 7750F 19°% avAR F01-5€5 1C?

Py A2V AF oold] NFHY4G.:  APpao-F haNT AaohdhAd 0704
PILm-3 ACIE AT AT VE +mPRNT: (BUF 786 ANaoARF PAmPi-1-3
TSP ol DT/ IF2F I 17775HA e F9° 9°% 3657 P an-F 3P
AR ARG Noo PP +DFR)F  PINMC aomP m-Y LUrts Tt
N?7L.97F PARNN. M5 AN 7-8€ 79°F @NF 70 0 WL 7?

ao)av® 4.2 (150 L+)

1. Aot M7 aoganl; I°hE07 P10 AT PPLFAD-3 16,774 Pm-Y
G (RYG) aopkI® AIGTA PINC @Y A£9° 7307 N NFhsa- i
PO M7 AL77 7 FRCINVFU-F? AMHTDF IH NI°%  FHA
Gaodt m- TP PIPTNS-7? PT5m-7 PO AT 730F 6501
T mPLoINFU-?

MY PTO PLmPi-17 mvl82F/87 4G PO AT oot P Pool;
lrom+9°

i. ¢T4an @9 Yoot (VHSN @-YooAO ootht) Adb9° 10 NoofF 3
laof AG 1 oot A78.0-9° PANILDT Gaod-P h%hg CHGN @Y
oomy 1,00097.9% FAN 019947 CoNLHOT Pant AG Choot @Y
SATE (N9%. hN) ANA? (PALTISTS U'sF A7 @myT Adt£P7
OT: PULLAID Y OH400 N4 (N9B.hé) 9% ha-M::

ii. ML+ TA®. 10 Yoot COHA NHAF (V.AN) 29°F AT

N, = N, *e™ (Pacn, PUHN &T1 aote bavC)

ao)AE

Ny = h t" Goot DA ¢71.9L@- PUHAN MM #TC
No - PP CUHAN M1 &TC

e = Euler's €71 ¢TC = 2.718

t = PG tF RTC
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Navr 10 Py %9 AISTINT@® ¢mPe CA0®E- NHF 70 NWP7: PATE
Ao 0HON AU 5 APT LP7E P19R0-0he PANT @1 23 25 ATCE
hS oo P CUHA M AL 2.5 oot FAN, h&CT:

ii. hAZ ONF.¢TC i A2 ATmeO@ PVHN NHT

a. h10 9eo ON1A PANT AS P%ovt @Y GANIFTo? (FE3To7)
aomy N°%. Nl ANA?

b. ¢t40h @Y “1a0%ehnT (eoAO aotnt) ad9® 10 Nooti 3 (oot AS
1 oot AZ8.0-9° PhAhIN®-7 h°T0fl Goo3P PHGN @Y oom?y
1,00097..9%  JAN 099247 A oolF@®  (1FEAE WG 9VIR)
PULLNAAID T 400 N4 (M.9R) 29°F h@dM? 4400 N4k
75000 1.9% AG @Y ?99o0 ket (oG ootht) Wd9C 3 oot NPT
7 Aha STAA? P9 tdoo- €S HAE @Y Gooky  aop
Mooy STAN 087

c. PChtovim@ P@®Y o015 (T£9°) 9 hPh: Pl S0T oomrd
anA?

d. oY 4L TINF 6L AFOM ALV OLI ATHINe@- vHN NHT
. ?

LYV aohovl AANGET L & (®L4 LLE AVNLTAN A%LAM-T A2AmS
LININTFPA::

4.10. +C 4-5:- P27 Oé&7 T1PLAN (1 (% h 10 L&) ¢

AANET hAL CHmPO@7 avhovd | L7 OCHo henld ODA AHFATELPE
CPCan-::

411.+70C 4-6:- (+L0@- NAMS AL AMPAL @-L0TF 1LC7 (20 L)

ANVMNNET ANNETT TEEPTT NoomPP AS TEE A1%.meE  AT8.U-9° 1¢ 06
AT8.LLCT NTNLSJ T AmPAL P T av® i TlavF 1 BSCATPAN::
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NEA - 50 PY UNTIS ao1EPFT aomNP - ALD aol9°19°
AS 1PN ov71L oolil (LB - 3)

5.1

5.2

5.3

PNGA - 5 AmPAL ao)sn,

SV NEA @Y H£VF (eo1FPTF) AL NeTH eolhtk AMILLE AS NFHPPS
N4an @0T PoLhaFOT PANON, aoadA  YLPTT AL aomGT AILILIN
N7LA 188 AL PThé-A: PTGES ANLALYT (LU~ AFA OC @21 LLLINTA:
NFaT149°  NF4an TN H& OPTHG AS OMFHPPS  PoLhaETT  ALIDF
APPAMN/AGENME  POLET/PTLLS  ACIEDTT AL AILTLAR 716
SAMA::

LYV neA A7 A0dNT?

POY TLAL REC AS PIIA TPIANT A2E-PTF AN, AL hTLeLCAD TROT
(AZ°A0. 6T ABLmT LHEPE @Y NAATT (R4C POMTT hLC h®I1L)
NFane1s DA PHm0d AS MAZaNA0 PFeH AhAN, PoomT @Y +%o9F HAL
AT ATEAM NGAE ANFPRA AAD-:: 90090

P PHE PPY ANONLP ALIPT AIPAA Naohd4T AL PA NLNC: ICS: AS
Pavdet aoiiéH CavANAT @Y +Eao- AL @-Loo G ALONTA L TAM::

@Y doo- HAE AIADNT ATESLAT NFHPPSL +HRAT P91.PLCT A°AN
N+4a0 @0 00é&0- P2%haT ¢han, aoadh  U-wFD2TI9° 9%+ o0
N0 PAA::

NP ey Nk POLPINE AF4AN 0A790- eom0P PHSN @Y ®L hCHI°&C
POINLT U3 P01 A2Chrk HALTTG aodk9° hd9° AL +RAT LALLA::

PH.Y AN o-m. T
AANTTF U7 NEA TH APMSPE:-

= hafC TNLT AOT AG hahan, oo la$A ¢H10 NPTF @Y +£9° AL AhaT
POLTADT hL,D aoNP T LTANT

= (400 @0T NEHPPSE AfFhOT PA@F PhAhAN, oo IABA  ULFTT  avAPT
LA ¢

400 A’TFS TONP APL ATl NPTIHS NHFHPPS oo ALhnt:-T
hALIPT avpAnf ovqilch, ACI°SPTT avAPT STFAN::
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5.4

5.5

5.6

+NC 5.1 TAFEPTF (WAMPTT) oomed (10 LbP)

AOVNTT (T PE P2LE°CNT 9° 7l T @L NAMSED AT 152 NTAPT hao0t
Né&4: NPMe LAAMSD SHT 4G TAFELTE (PTG NFHPPL haPC Nt AD-T
AG hahaN, ao1A$A °07e1T N@-v H2ao- AG NamPAL 0400 @0T Ahdk
NATLTA ABIPT AG PoU NanT aoNAPLT A18.U-9° ALIPET AaodbANN
400 TNPS A0 AP HIEF (PN AL HIET and°C) HLf AT
AMPAL TN A%TDP 4G POAMS ANNT ANET ACIMMI® j@-::

AMATT DAL NFmeaT A TIN-VANT HeP amPAL THLATO7 A%T0+ +AN i
TPeEPT T NaomPP @-LLET avfooC aNNVF:  AANTE P99.00AN177 avANT
AN NGAT FCT AL LA4GAT

+90C 5.2 F9°VCHR M4 avdmt (110 L&)
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waterway

soil erosion from cropland H
NACH oot AT flooding

Phé.C n9°C — N :
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Wi P0LE/NLNETE SR 2 $A° CHPO@- PATMLNE AEA @0T LUPGA::
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@Y n9° 1 aom7 NhdC 28115 hCA-9°LC Wét U1 LOAGTA::
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90?7 AS Phhl ovAN LT ATRUIC 17 AILTLhIEAT aTA 0@ ov'ES

NPNFE L ATLILELATS AS AT A PULLNLAID- U (R AP S10A::
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e AN A .

check dams for
gully rehabllitation

water point NLOCT oA ATIE LI OH0E- aohAne 7L
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APLOT TEEPT aopd APNF aoANT®F7 AOPI°T

2. P1nC oomT @Y 7S NOPLE HIE T AG TINE OPT NPTHE AG
MFHPPS o071 C7Lh0ETT  AhONLP hLIPTF  h7L T  avhAhA
ATRTLFA P20 T NANNELT U NPTHE AT NFHPPSE oo 71 NG
amT oY £t AL ALCH PULTATT AhANLE hLDIPT avhhin
CHE® PYE TIC RIRPY ART PALTUT  hLIPT AG  TACET
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/3 PIMC oomT @4 703 6PL HIET AS MG OPF NAPC 'm&\
AT °072F Andt POUTA TACT I ALIDT 29°F @-O0T 02047 U
DL? AWl ?

4. NADANLTU- A P AL @M LT AT 100 F4AN
@NS%G ool P hWCH e (RO o0t 0PTI9° P1 FHPPS
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LU TP AL AANTE (& 7H0. AT AvAeT ATVEO- 0PNE ADLSD-
UNLFAN 20mS 07Lam0 T L ETHFPA::
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6. hFA - 6: e +29H7 ool avHIN “9hdao T

6.1 PH.V hASA\ AEC avI\sm),
2V A9 POLetNl@ PHALE P oYY avlBi 90T avlBFE ARG 5L
avl By aoANANEPT avlBF avaoHI ATESANT AG AZLI°SNOPI°T U-A79° AN
PANT@®7 avlBP2T 94807 L NPCN AT8.7T PoLENLS AT 10-:
PH.Y A9A PS omo:i &Y POAAMS AFA N°LmSeePNT 1H AANTT avll
a(NAN 9°7 ATLPTE A9°T ATLTLANGNN AG 1 oaodao T AT8ANT PoLL4NF
AGA 10-::

6.2 +MC 6.1: AMAMS TATELPT TEE 719N (10 L¢.P)
ANANET i ao-A Nloo-p- @L PSS POAMS 070 hAN haoFTF@- Né1: LVU7
POAMS G Naon+9°: AANTETE hHv dAMS SHTF 9°7 ATL9.mNEe AOP LI
aAPTPT @7 aoA S AANET QWA®D 441 avlB A0NNANE TINPoo TS +HmPoLo-
A7t T AL CN T Ad-bF3T @7 Aaoant (P77 AVAMNT ®LI° AAAMNE
MH.U- ooOlt OAMSEDT AT80M BLALIA: AAANTTE: AANMNTE haa-Y -+&271
avl8 ao(ANANE “I0NPaoT: A+MmPol, HD8 AATILLD PADT AP TG AI°L PAA
0A Te+¢ N1t DAMSD7 avlaoC hAAVT@-::

6.3 +TML 6.2: AAMSD NhI°T.o+C T PC 78t laomed® 71940 (40
LeP)
v 4G U-AI9° AN PADT P@Y 21T ool NhavaoHINE 0P oo T
ATMP9L, HB. AL PULONFPOP AGA 1@ AOANET NHY heA 1H 0A
@Y Lt haoH DM TINPao TS avlBF AhaoMeI® LAD-T TVIE®9° PHANT
aaoAnFY 29905 Né- LOG-A::
ANVANNET . 95 ®79° PO PAT®F  TPEDTT  N1INVE:  AAMGPT7
NaomPPS ha'ir PoLTi07 ML - oo Naomd9® oo 29PN AAVTF@-::
AVANET  AAMS@7 hTIPLOT® 0éT AOANTE  PTI0AME  “11+PA oot
LECUTFPA::

6.4 PH.V AEA - 6: PG PS PHT

» 9°% ALYl avlBPF GT®- avfH LAVT®-?
n gl BDF AI°ILT 1@ avf'H CANT®-?

. golBDF O @ aodav P CANVT®-?
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1. 9°7 ALY avlBPF GT@ gvavHINSG oo fH LANVT@-?
» (lgo€avld @ Poohinl P PhaoHI; GaAnSh gl 8P
= nEhd-0hA PPA (Geophysical Survey) €117 oolB (P19° NF P4N0d-):

= DANE AOh TAP R4C OH1T L7°CH (NHALE TAPT £Am PhCh - 9°%C
ALD) LUI° he4.C IC OTPH 115 ®719° ovlB: N7 3 M PTONL ovlBS
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LU U0 LLP NG TLALT PMPAANT

= @Y 1&ALT Pavighl oomd Agopht CT9CT ktvlt ao-héd-PF (pump
tests) avl 85 @m. T

= 0FALE OFF Pah PO 138 TAPT (dipper 7 Navmed® P-ah):

» (@Y tEov- Pl meoo@® PUHN £TCS NHALE OPFT A7 (@ /| AND¢-
9o PUN Cént @1 A1LPf Qavd:

Py AR E N8040 L PHAmé ARN/ADMYY, WA h19°RT ek TINd oo T
aS P hmNL ACY°E:

Py AE1E NANANLCP AL av IAT et 14T LCONT Al TG
A LU TIC A0 HahA CHOLN ACYCE:

s Q@Y Goo-§ ovpd- NFLPH  PAHOAA  PhholhAG O 2Pac8adh  Anht
Nt+aoAnt ¢1Ah ool B::

2. avl 8 A9 avHIN avfH PLALANIAN?

LV ALYl avl¥ PAnIN.MT PhCA - 9°&C @Y 1037 A%I0P MmPoRF (.GLD-:
NH2949° LT AN POLTAD7 P +£2PTH7 NFAA U2 A.mPI® POTAA:
A°AN: ANt PAPe 9Imm, avAdP P CINTAA:  (He2149° NML5
AL @L9° A TTID 12&ChANS0T OAoo-f NANMNL®: PhCh 9°LC @Y
aol§ VL7 AanlSt OLLOTA AT8.U-9° PAYTT aI2C LCEPT ®LéeT ALAao-|
POLTAT7 Y Ao PTG @A Aaehm T POTATPA::

3. ovlBDF ¢+ NF oodao T LSCAVTPA?

CHONAN@ avld (®LG LLE avdbao T LTCNFA: NHe1469° DT APNA AS
ADLS A HSSLPT aoqmt AANT (A9°AA N@LS Pa-Y A/0F) AG AN AICT:
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K- Py &AL R4C HCHC AP | avl%

POy 1£AL #4.C HCHC AL (drilling log) Phd$T £CACN v / ¢dY
- 9°&C 0é17 (geological formation) 04HALe TALT PoL100 0A U-&
Ptaol I aolB 1@ PhLC/LTDL GavG +avddg (P1 P1&AL TALT
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CAD7 12T NTAPT av1AR AN
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6.5 TC 6.3:- AmPAL @-LLT (20 L4.P)

ANANT: NAMmPAL AANTE AT PP TPEPTT A78.MeE AS TP+ NaomePd
TR AL AP TINLEH T AS A@-LLT ATE.PCN oo F T BSCNFA::
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N5°" eAAMS +7 OAAMTET NPN-LSTFO- (AT Navhh L1517 Ad-++ Otavaht:
N-&7 Nov@ft ToC 7%k PHI8A:: (hovdAdL +7 hO% T 0A AAMGET
POGTT PPLCAN:: ASI° NPLN@- 14N NovaoChH @-L2T £LLIN:
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ATLOANNTY NOF@ oo ANLAL 10 9°78+E9° OADY -+ E WEQA9°: Fént
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POLEM CUNLTON ANHSBLC ooCYy TCENTF (CMP) t+émms (ng@- ao ) j
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2. Povhh Tk WA

Pooiin TNk AAYT AG Povhin AI°I°L Y147 AANTET NAFA @-0T 670 140
PPhao-F A@-P T OFC NovlST AT8.LMSNETS NHan1469° N71A AL AANET
AAMS®7 ARTS ADLS  AavdmT HIE A8 BLSTPA:

3. Paohn A°I°L7 NtovAht P9LeCA PO-L7 0¢- (3 A% T h 30 L&)

PULPCN@- 158 Thdéh 91247 fANT hHY ¢ TA- CA-TF Poohn 0V U
PULNET? SIPGA:

i P ET PONI-9°C NS/ EANE 03 AS NNCA-9°LC @Y AP AT9° hS
a70N1 PAD- ENTAE, aolM AL P9 LanM@-F WILI° g INKF

i. h7L&C8ANE AT ADULE U-BFPT IC (Moo 10C @Y oo V-3
ahtee 1 ool 10C P Adoo- ANM/ANTTIOL 1@0F? WAPT AT QU
A8 ?

i. PADAN® P@Y YN (P@U Fdoo CFTINTE) 0FAL NAPC FNLTS ADINCP
AL T INBYE: av NG *

iv. N&LP APC P T P4 -tEoo- WATLAMD PO-Y oom? mEeP: ChhN.m7
meI° CNF®7 hoodP PHGN oom? ovl8G ha-Y -tdoo- (MY OFF
PAMIS NSHLT 2IAef M PULTLDT) PhmPl AMT oo0lt (1%L
P+4.007 aom7 INAT:: Y koo OLTINT €400 oomT NE 10 @27
hav 3P ¢HGN aom' A@®-Y -t&av- 9900 MN® oom7 10 Moot 3 oo AG
1 Noo-f N99L47 CH4O00T NG 19°FF
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Vi.

POy koo POLPINET PREON oo0lt WCH Ad: RU@9C PG Pondet
AMPPI® GRYETT PG PG @V koo AL ALCH POLTA AMINLP
AOPT (PTFG PTAE QAT PAPT AMNLPE  ALIDF)T  hLIM?
ALONTA PTLTA PPNIELTIG Paohihh-TF Pl aoPF LSCNH AT
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ONONELR ALIPT 12N LLE 19°TF

AONLP ALIPTT ChLIPE Y AT /oom? anteeT
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Vii.
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anan.ee nx N7t ACTT | PTIPNE WCTBEPT
hLIPF

viii.

4.

P 400 AT APe T1N4.09° Pl APE AHDE:
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U0t (R&ST hoodn AL 1T T AT PLCAA: PRLT Né- APCOE hHv
+Th PO AT CHET 94T A::
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AMPAL PHNTET 0F 109 (0487 $0AT AR NF@-F Py dkao- h@YT:
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e NTee 3" ¢ RTC AL PtavAht@ Poohil AI°I°L TPEDT oA
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MNP X PG T anlEDT

1. Easter Nile Subsidiary Action Program (ENSAP), 2012. A field guide on gully prevention and
control, Addis Ababa, Ethiopia.

2. Roger Calow, Eva Ludi, Andrew McKenzie, Seifu Kebede (2015). Climate Risk Screening for
rural water supply in Ethiopia, a guidance note for program staffs, Addis Ababa, Ethiopia.
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ané 11 TMPoLEOTF PL1IL GR1ETT RS P UV AP API°T AcvAfT PULLNTA

Paohin 9°AhF avandf @it

1. NAAE 19°¢- OH0éT TRC £708  av§4? avAf V-

PI°USC 01 #CX (morphology) - 12497 AS-k
MEN4E A mCH

1MA-9°&C AL Pdmm £798 - Adlhhh A%
A% PATTT PA® WS hSN hUT PALavd
U3 £har

Y ,I

PhL - Gou-G/P°AN: AN AL UL P13 L 91087

TRC +AT°

-y LT WIS
* PHMAA PhCH - 9°2C O hdNMCE

= PhCh - 7°&C oY NLLIL AP AL T N 0t
avhp AN £708 AL aoTT ¢

= EAITME L1028 AFA PO @Y PTIME$I° hdav-
HPHF 10-: W& @9 PUINFANG QVS hA@-:

= “Ohéf7(scorea) PoLAA POI-9°LC AN @-0T £A PhCh -
°eC @1 hGTEF @Y PoofHRTIME-PI° API® Ahdr
AT/ U° @Y PUI0TANE UbF@- (VhavdaR:: 1IC 77
eHAANsL L7028 01-9°LC AN @0 T PAD h&HE @Y
CavPH/RTIME+I° hdP9° (Tl @Y PTINFAAG hPoo-
27 HPHE -3

= e NAMPAL 195N @07 NJ S5 A
= @Y Ték NAMPAL T4 10

= P3P PACH-9°EC ®Y h&F  CaopPOT UL
NAMPAL, HPHE 10-:

@Y REALT TIT kLA NP NA4TY ARG
L9°AN-

= @Y 1AL (0 - 6 WFC) TAPT La® NACTTS
1INt LYCNFA ASP° CHTF® AGA Wt AP
SFAN SFAN (NASL7F ALANT STFAN):
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rock) AIAANT AA%T 29L77 10-F
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2. OAAF 1°¢ 04T PNV &390 (trachyte) av¥'é} avhf U-LD:
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1A CHPHE 248 AR fA P£TIOL
ao (NG

PAL - Gao-G/F°AN: NP P98 oot Pt oo
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P 4L WIS
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PIIANG
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o0T T NeY ot oohhd F4Zhhn
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0NAh 792 AL NP+E 1)
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NN NS hAm-?
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L5 N
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= P PEALT TIT hELLT NBA NAGTMF
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3. NANTF 1% 104 ChOT ovd- hao ovF¢) avhf U3 PT
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Py RV WIS
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Py 4o AILIC S
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Phé.C Y17 ARPTIRMNC R T

70
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Phd.C  LAN  AS
PAUC  A/CHF  PhlP
P

h1 — 20 AAC N&ed

POUC 8BCF PhCA-9°&C @Y
a5 (aquifer) PePo1 @17
oL @Y TLAS%  ATSLHAP
aohANA POLN DA

0740 9°n1eT
hTF hé.C

aIhg - aohhAF

h0.1 — 1.0 AC
N+

0740 90221 C+heTTF hé.C
ORLI°G ACTNT LAM- AhAN,
oL mL MY P71.L0AR
+¢0L, Pavdet AND L T
?o84.0

0+Hé&-7 ahan, £a
Pl hd.C LAA

aohpAS - e +§

h1 — 10 A/FC Nt

P12 CANPS PnC
AN FH AL PANT 19°¢-
1087 TAAY CANT 19°¢-
POT 708,

NAN+ 19°¢-
Préméd L7108
(Volcanic Rocks)

Né Cadt 19°¢-
aoi\h - °&(C

nAI s - hee s

Padt  19°¢- PAT
e300 0.1 — 100.0
ATC N&ES:

aav® AS Oant 19°¢-

£.f L1080
(pyroclastic) h 0.5 - 5
NG NLEe S
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