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2) L4 : Construction of Riverbank Protection along the Eastern Marania

river,

3) HEENES4 - Waso Building and Road Works Co. Ltd

- fHME4 : Mr. Osman Maalim Daud, Managing Director,
- fERT : 403 60300 Isiolo
- R : 0721-701-741
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1) Imenti Construction Company BOX 169, MERU/ TEL. 0725 937 105
2) Soelleta General BOX 569, ISIOLO/ TEL. 0733 451 702
3) Baretu General Construction Co. BOX 330, ISIOLO/ TEL. 0721 921 186
4) Waso Building & Road Works Co. Ltd | BOX 403, ISIOLO/ TEL. 0721 701 741
5) Times Tec Construction BOX 151, ISIOLO/ TEL. 0728 428 813

9H 27T H., Zhb 5t EEE I L TEREE, firnEr2a e AFLKEZE
tTHZEZBEL.10H 4 H 12:00 £ TICALEEARET A LI LE,
AFLO HFRIZLL T @Y Th b,

9 428 H 8:00~15:00 AT AFLKEB AR
10 H 4 H 12:00 AFLEFER D)
10 A 4 H 14:00~16:00 BH AL

4) 10 4 4 A, WRUA JiEY 7 Z B XK, WRMA ¥ 7HUSEHTR, 7oy =
7 NEBEROMSIZOb L AMLEE B, 54 5 1tH. 2 #2054, o 3 4
E. AL O D FRZNCEN TALEE 2 72 Lo 7o, AFLIKE - AL

(Instruction to Bidders) 18 & [Late Bid) (Zf€\y, AFLEFIIBIFLORIE L
TPFEOEFRA LI, ISHL L 24OV TEHA R L2 2 A, W
AFLBIFEIZ % L responsible Th > THZ, 7o, SFEOENBRE, FEEN DA
FELERT DRI D D &k ST,

5) AMLFERIILUTDO LB ThoTe,

ESE JEFLATIA% (Ksh) JEAZ
1 Imenti Construction Company 5,173,878.40 2
2 | Soelleta General Late Bid & L Cxf&4k | —
3 | Baretu General Construction Co. A I —
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PROJECT ON CAPACITY DEVELOPMENT FOR EFFECTIVE FLOOD MANAGEMENT IN FLOOD PRONE AREAS
EVALUATION FOR SHORTLISTING OF CONTRACTORS

Bidder 1 |TIMES TEC CONSTRUCTION

Bidder 2 |SHIBLI ENTERPRISES

Bidder 3 |CENTER STAR CO. LTD

Bidder 4 |SOELLETA GENERAL CONTRACTORS

Bidder 5 |BARETU GENERAL CONSTRUCTION

Bidder 6 JIMENTI CONSTRUCTION COMPANY

Bidder 7 [WASO BUILDING AND ROAD WORKS

Bidder 8 |WAGUMI LIMITED

Bidder 9 |ISIOLO MWANAGAZA HARDWARE AND CONSTRUCTION

Bidder 10 [IMODOGASHE AGENCIES LIMITED

Bidder 11 INORTHGATE INVESTEMENT LTD

STATUS We'g"'el‘;M“"‘s Bidder 1 | Bidder2 | Bidder3 | Bidder4 | Bidder5 | Bidder6 | Bidder7 | Bidder8 | Bidder9 | Bidder 10 | Bidder 11
1 Certificate of Incorporation 5 5 5 Nil 5 5 5 5 5 5 5 5
Max. Score 15 Class of Registrartion 5 3 2 Nil 5 5 5 5 2 4 Nil 5
KRA- certificate of Compliance 5 5 Nil Nil 5 5 5 5 Nil 5 Nil Nil
Experience on Similar works for last 3 yrs 40
Minimum 3 jobs 40 40, Nil 40 40 40 Nil Nil
2 Minimum 2 jobs 30 Nil 30 Nil Nil
1 Job 20 Nil 20 20 Nil 20, Nil
Nil 10 Nil
FINANCIAL 15
3 Max. score=15 Audited Accounts last 3 yrs 15 Nil Nil 10 0 15 15 10 Nil 10, Nil
Bank statements 5 Nil Nil 5 0 Nil 3 Nil
30
Site Manager 10 Nil 10 10 10 Nil 10 10 Nil Nil 10, Nil|
4 Personel Surveyor 10 Nil 10 Nil 10 Nil 10 10 Nil Nil 10, Nil
Artisans 5 Nil Nil Nil Nil Nil 5 Nil Nil Nil 0 Nil
Storekeeper 5 Nil 5 Nil Nil Nil 5 5 Nil Nil 5 Nil
TOTAL SCORE 100 53 32 55 75 70 100 70 27 24 53 10
Qualified Disqualified [Disqualified [Qualified Qualified Qualified Qualified Disqualified [Disqualified |Disqualified [Disqualified

QUALIFIED BIDDERS

BIDDER COMPANY NAME SCORE
Bidder 1 |TIMES TEC CONSTRUCTION 53
Bidder 4 [SOELLETA GENERAL CONTRACTORS 75
Bidder 5 [BARETU GENERAL CONSTRUCTION 70
Bidder 6 [IMENTI CONSTRUCTION COMPANY 100
Bidder 7 [WASO BUILDING AND ROAD WORKS 70
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THE PROJECT ON CAPACITY DEVELOPMENT FOR EFFECTIVE FLOOD MANAGEMENT IN FLOOD PRONE AREAS

Record of Evaluation of Bid Documents for: Riverbank Protection Werlks Date: October, 4 2013
Mo Form of Fiorm Company . . Tender Price
Compeany E'Iflf:i Tender | Foorm 1 | Form 2 | Form 8 Form4 | data Repiawation | complatancee {Kala) Lawest
i ATEL E}UI!—NI“"Iﬁl -..-"" ; / Mmpted‘/‘ \/
Fhy £
L AR Reap we ‘ </ ‘J'r v v Nat Accepted | 7 71801907
VHET &2 | x i Accapted V| L
2 d v ‘ 178878410
e TRECTIEM (e v/ L’!‘f u':: "‘f' Mot Accephed 5 f
!_ Apcapted
'l Mot Accepted
II Accapted
| Mot Accepted
)
! Accapted .
| Mot Accepted f
T YT Kerat P wff(@' B
- =] [}
Chairpareon Proe, Com'tes JICA Project Supervisor Project C/P Team Leader JECA Renya Office
Isiols WRTUA Isiole Praject Sita WRMA Isiole sub-Region JICA Projest Meri Fukai
Wame: Peter Mwongsera Jared Otieno Abraham Gitongn Hideki Sawa
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PRICED BILL OF QUANTITIES FOR THE PROCUREMENT OF WORKS FOR CONSTRUCTION OF RIVERBANK PROTECTION

‘Waso building & road works Baretu Construction Times Tec Soelleta Imenti Construction
No. Work Item Unit Quantity  |Unit Cost (Shs) Amount (kshs) Unit Cost (Shs) Amount (kshs) Unit Cost (Shs) Amount (kshs) Unit Cost (Shs) Amount (kshs) Unit Cost (Shs) Amount (kshs)
1|Construction of Riverbank Protection Works
1.1|Mobilization LS 1 275,000 275,000 - - - 500,000 500,000
1.2(Earthwork - - - - -
1.2.1 Care of Water LS 1 250,000 250,000 - - - 800,000 800,000
1.2.2 Clearing and Grading m’ 120} 1,520 182,400 - - - 1,000 120,000
1.2.3 Excavation os Slope in the lower part m 80| 1,027 82,160 - - - 2,000 160,000
1.2.4 Transportation of soil to and From Site m’ 80 1,300 104,000 - - - 1,000 80,000
1.2.5 Backfill m’ 75) 163 12,225 - - - 1,000 75,000
1.2.6 Disposal of Waste soil m’ 5| 520 2,600 - - - 1,000 5,000
1.2.7 sodding 1m width at top of slope m’ 40) 850 34,000 - - - 2,000 80,000
1.2.8 Miscellaneous LS 1 285,000 285,000 - - - 250,000 250,000
Subtotal 1,227,385 - - - 2,070,000
1.3|Piling up of Gabion Mattress
1.3.1 Procurement of stones m 180) 2,500 450,000 - - - 2,000 360,000
1.3.2 Procurement of Gabion Mattress Nos 180 4,500 810,000 - - - 4,718 849,240
1.3.3 Procurement of Geotextile m’ 340 1,500 510,000 - - - 1,000 340,000
1.3.4 Procurement of Wooden pile/stock Nos 40 7,000 280,000 - - - 2,000 80,000
1.3.5 laying of Gravel on the foundation m 12| 1,550 18,600 - - - 4,000 48,000
1.3.6 Setting up of Gabion Mattress m’ 180] 2,500 450,000 - - - 2,500 450,000
1.3.7 Miscellaneous LS 1 150,000 150,000 - - - 100,000 100,000
1.4{Procurement of tools - - - -
1.4.1 Mattock complete with Handle Pcs 5] 1,200 6,000 - - - 1,500 7,500
1.4.2 Shovel complete with Handle Pcs 5 950 4,750 - - - 850 4250
143 ‘Wheel barrow Pcs 5 4,950 24,750 - - - 4,500 22,500
1.4.4 masons Hammer Pcs 5 1,500 7.500 - - - 1,250 6,250
1.4.5 Galvanized Binding Wire Roll 2] 1,200 2,400 - - - 10,000 20,000
1.4.6 Pliers Pcs 5 500 2,500 - - - 500 2,500
Sub Total of Piling up Gabion Mattress 2,716,500 B B _ 2,200,240
1.5|Demobilization and clean up |LS | 1 350,000 350,000 - - - 100,000 100,000
16| Total 4,203,885 - - - 4,460,240.00
17]16% VAT 687,022 - - - 713,638.40
1.8|Grand Total ( After Correction) 4,980,907 : ) R 5,173,878.40
Grand Total ( Before Correction) 4,980,907 5,173,878.40
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2.1 "M BOy FEXOARABTOEE
WA vy MHKIZEBW T, Wﬁém&‘aﬁ%ﬁﬁ I <, BARLARWEEHINESE
DREFEX v o THIZ I > TV D, I, EHROMAREZRET D h A LEE

DOFREH 72V, LIZNoT, My h%%@?%‘r@*ﬁ%ﬂ‘ Chlm oL, MILED

VI THE2E%2FH - THIZMELZ9 2 TlHAEAEDLY, Aoy FEELL
TIRETDHZ L ELIEV,

2.1.1 &R & EE

Lumi 41172 & O /KPR T & 2 IRFEF 2> R 722 KIE, FHIC Lumi JIHE A
T PEAR DI KA (AL E L TV 5 Kimorigho location TOHENRKE < R\ EZ A
DIRARETK Im BLE) | 2K 2 » A & BHIBTH 5, WKFEAERITZ < DIER
TR A RE7e < SN, AN B Z W T2 OBPKIEOBEEES AR E L Tn5b, L
7273 - T, Kimorigho location % Xt 52| ZbEEESS AT O H& i 4 fiat T 5.

BLRTRD 2 o FrositEssaT & L TEbIL TV D,
(A) Kimorigho A Village DZZ X Hfi
(B) Eldoro-Girls High School ® 275 7 > K
2L, 2D OBEFTIEARICE O bV REESG T CldZe < . BOKFRZEFBHA S
NTNDITIEE 22, TS DBEETICEHET 2 Nz Th YV | REEES T O Bl
L7 D HEMME LTI D 2 b 5,
(C) Abori Primary School
(D) Eldoro Primary School
Lower Lumi % 7tk NIZF 1T 5 26D 4 7 FrofrERR 2 IR~— Y ORIZR T,

Kimorigho-location (23317 % HE#ER D K £ 413 Kimorigho A Village @EEVC% %, A
Village OHEFEITIAI 450 TH DA, MEEERFIIIHAT ETH D2 BHEFIHITIED L0 )
ZEThHY, BT L 0Tk, ik BmELITLTH D, %@rﬁ‘éf%\ HEEER T
1,500 NiF E L 72> TV 5,

HEEEST(A) Kimorigho Village D22 & #1i3, HK DB /NS ARALDMEV & Z 1213
R LZ20A BURLO K 2 WK IZIXR KT 5, LtﬁofoMm@mWMg@
FERITHOR DG F VD AKRALOMEW BB Cld, &9 EEMIZITV(A) Kimorigho Village (2
WEEE L KNS BEH-T 5 & X0 EEE O & (B) Eldoro-Girls High School 277 w7 2 R
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/ (C)Abori Primary School |

(A)Vacant land in
|~ Kimorigho Village

A (B)Eldoro-G High School ‘

A (D)Eldoro Primary School ‘

Legend

@ Major Towns
Settlements

== River

- River Balsﬂ

w—Lake

m Flood area over 1.0m

== Flood area over 0.5m

Roads divided
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(@) place
Q place

0051 2 3 4 1:100,000
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LI, S ET OB AfFE OBt O R 2 iR 5,
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Kimorigho A Village A7 L TH 0 | 8 HF
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BT 2B OBKRFEA LIZRRIZIE, 20
BT bIRAKT D Z LU,

BEIRTHEY  BUR T oz E#iTh
DEAFIIFE LRV, ZO720, WEZ LD
FoEEREE GO BT LT a2 S
Flied, -, ZZWE MM UL HFLR

Kimorigho A Village M Z21h

<L REERRINCOIZ 2561203, BEERIC L - TEET 2 Z & 235D THREEZR

DL T %

Elo . ZOBEFIAAEHE SN TR Y BEROBEAPFTAEZHHA THRFTTH Y,
a4 5 L ToOREELLRSTND,

2.1.2 Kimorigho A Village D Z2 = DOF LR

v,

Rl

Kimorigho A Village ™72 & 1 D ¥51# & UL T ICHH 5,
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& 2.1.1 Kimorigho Village 0)Z2Z ith )44k

No EHH NE B

i N -
1 Kimorigho A Village ™ 450 = + 1500 #

N 2 BIORYIZER S
2 | e 2l s
3 [ERTERUAEE o s sy s kOB & %
4 BEIKIFF DIZ AR, KPR EFIUTEAKRTEHZ b H D

ST \ -
5 %2‘;@%“%%‘ EZ Dispensary, Chief’s office
6 ESHE B OO fil ek 2L o B T IEEN
7 EEMNSOT 7 A | Kimorigho A Village D7) & ST P g?ffﬁﬁ%bi%iﬁ s
8 EROER BRI ZET BTy

B} o ik (h A% ORE
9 Z ot THIDFTAHEE 3 < o THHITLR G B
(2) B: Eldoro-Girls High School ®4'579 K

K Hi AU Eldoro A Village [ZAZE LT D t}
Kimorigho A Village D475 1% 4km 1 &
LTV d, BEIRT@Y  BUR T2
DZEZMTH Y | MR IXFE L\, AR
W, I EWERE TH D720, IRAKTHZ
LD T o D 7o oh PRI O®EEES T & LT
RS TWDS

Eldoro Girls High School M % 3+> 7 #h
A AN S o C X 7 A g

%E@ﬁ%ﬁwmmwmm%Kmm CXBEAEGE L 0D 2 HEREE A% T World
Vision X°> KRCS O Y E NHURITIR O 7= O DOFFEEIT 5, T D%, T OMEN
THHEL., XEBOWRENRRINTHL, BERAOT F, R—F TV L, E
b, BREER BRSNS, 2T ok AICK 2 BiEZET S,

BESERIC & 5 CL 20 2 FRILEE AR O 2D TR TS 2 EH L o> TN D,
FRIZT7 V PARRESNRNOBEBEZ LOSZENTEDL X HICRDE T, WaHE
ELTHRIVZF LD — N Effio TRIBONDVIZLTND &V ) ONRBURT
bH%, ZOY—MIMERPEFHL TWHWDHOT, MAEICZLWHEDTH D,
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Eldoro Girls High
School

2.1.3 Eldoro—Girls High School MIRK

Eldoro-Girls High School D F#{# % UL FIZ# B3 %,

% 2.1.2 Eldoro—Girls High School M55 ™9 K 0¥

No HH N ik
450 7= - 1500 44
1 WEEEE - A (PR AR 72854, Eldoro A Village | Eldoro #9452 Bit
D300 4 BIMEEND)
%2 < DA, BET
2 | EEEEIE 2009, 2012, 2013 4 4 H % Kimorigho O fERA
FIH
WEEERRIC BT B |
4 | BAREOEARI | 12l A LEA LR g%gﬁgiﬁg r ggﬁ
5 TR D NIRRT s FEEE T 300m BT
B W5
RAEMNS 2 BE#IC
6 WERE R O 2L KRCS %237 b, &
BHEDOBWE & X ha
; H£IEN DT 7 | Kimorigho 27706 4km (FE4x 1 BERE] | Wiy TEE K 1305 L
2 FREE) |, Eldoro ££75 7> & ZE T RE, ShTna
. T 7 AEROE BT, R o,
8 |HERoRL B& OO LI
9 | XM TV IR SND ETIIRSNTOME | WAL LOT W
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HATE 2R Shd,
Eldoro Girls High School (3% 15544 T
BV | REEERT & L Cf IR

3 C: Abori Primary School

Abori Primary School i3 Kimorigho A Village (Z
ALE L. Kimorigho A Village I3 Lumi JI|72>& @
BEAEEC L0 FEICIRKT DK TH 5,
Abori Primary School & #t/KIREIZ I EJE &[R4k
ZIRK L, IRZKIRIT AR 60cm FREETH
Do LIzino T, BUED & Z ARG AT L L
THEEDLIN TN D DIT TIEAR W,

Abori Primary School D&

U2y L., AIREZR BRSNS HEEE T 5 (A)

RMERED & 5 (B) T, WIS BAAORE T Cd D72, [ RITITERZ BN Ok
Biiam LB L TWD, TOD, Mot TR, FREGLERZ T HTe L 5 Zedm+
REZRT D, BMNOEEER OO ETOT 7 B A EKEE P55, FR Ak
HWTE 35, R EOHHERF S TV AR TH D,

Water flow

|_tap_ | satelite | Hbig | Tersin |

WRUA member insisted that
ring dyke should be necessary [

40 Length Approx.
250m (Requested)

Primary School

£ ~ Raised Up Access

Access Road [\ Road should be
- Apgrox. Length =
o b necessary

| g e
| o

2.1.4 Abori Primary School QIR
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Abori Primary School DfF{# % UL N IZHEEFLT 5,

3+ 2.1.3 Abori Primary School D%

No HA NE ik
1 WEEEF L - A0 fER SRR L
2 HEEE AL ER SRR L
BEEEREIZ B DI
k7
3 ZEHRE SR L
. . . . . S TIIR KT 0.6m
I y= NEOR = MR
4 WOKEEORACKRIL | 13L& A EBERKT 5, B4R A 1.2m
T D 8 IR . -
5 Y Church, Dispensary and Chief’s office
6 RERE R FH O R W&, B
PKFFIZFERA~D T 7
; LN S DT 7 & | Kimorigho A Village DS EITHE | & AN IRAKT S
A AfE WA EEERK LS BT
INTW5B
FIE IR AT B 72
\ i P YR O, FIA~DT 7 & AEK | O, XA L
8§ |ERORZ DL, SRR BEF L LCHE 5 013 R
¥
WEEESE & LT 512138 < %R
o | T SR DED B %
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D: Eldoro Primary

Eldoro A Village

Kimorigho O£ 751 3km (I BN T HW‘

School

IHNE L TED .,

V%, Eldoro Girls High School D#EFEX v e

C7HIB)EL Y 1km (X E Kimorigho A
HITVWMZLEIZH D,

Village DT>

EREOHMUITIRAK L2 DT TR WA,
SR 30em FREE & BB D Abori
Primary School & FL#ET % & &,

B D> —E53 T

TR &L KO DN
L TWARIBETH D, IREDIEN 6 FhD

LB Y | HoT

FKIZHRN S DITH> . hEsE
L7z & DRERNS D,

L,
b S 7 sEiE
| ON ‘@fﬂ

T I 6 Offiak Z it
Gt & L CHE A
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School ——
Swamp
2.1.5 Eldoro Primary School MIRK
Eldoro Primary School D584 DL FIZEEE 35,
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£ 221 BER(TI/EREBE LT

ConTtt;umction Work Item Description Unit { Quantity UF}itSI;’Z\;e A(;]Sor:;n)t
Raising up access road
Earthworks
1 iCommon Excavation h<15m Cu.m 105.00 819.00 85,995
2 iEmbankment Sandy material Cu.m 105.00 850.00 89,250
3 iWell compacted clay core Cu.m 105.00 143.00 15,015
Total Amount 190,260

R 222 PERBBIR—IADHER)

Cons"t;lrjnction Work Item Description Unit | Quantity U(nKits::;e Amount (Kshs)
Shelter
Earthworks
1 |Common Excavation A h<15m Cu.m 30.00 819 24,570
2 |Back filling type Sandy material Cu.m 14.25 1,250 17,813
3 |Embankment Sandy material Cu.m 72.85 850 61,923
4 |Back filling type Hardcore filling, Rubble stone bed Cu.m 14.25 1,500 21,375
Concrete works
5 |Concrete Class 20/20 (1:2:4) Cu.m 20.00 16,379 327,580
6 |Concrete Class Q (1:3:6) Leveling Concrete Cu.m 1.50 12,500 18,750
7 |Formwork H<35m Sq.m 302.00 733 221,366
8 |Reinforcing bar Material and Installation Kg 2,850.00 108 307,800
Architectural works
9 |Concrete Blocks Blocks t= 190/150 mm with re-bar Sg.m 110.00 2,269 249,590
10 |Plastering Floor t=30mm Sq.m 71.25 707 50,374
11 |Plastering Skirting h=100mm Sg.m 2.00 725 1,450
12 |Plastering Interior t=20mm Sg.m 69.00 421 29,049
13 |Plastering Keying Sg.m 15.00 2,400 36,000
14 |Plastering Wainscot t=30mm h=600 mm Sg.m 6.30 707 4,454
15 |Plastering Lintel t=30mm Sg.m 10.50 775 8,138
15 |Door Wooden Door Nos 1.00 2,500 2,500
16 |Window steel Casement Nos 6.00 9,500 57,000
17 |Window Glasses t=5mm Nos 108.00 1,200 129,600
18 |Painting Oil paint for steel structure Sg.m 2.60 362 941
Painting Qil paint for wooden structure Sq.m 14.82 322 4,772
19 |Painting Emulsion paint for interior Sq.m 69.00 323 22,287
20 |Wooden Structual Wooden Truss Cu.m 27.00 25,050 676,350
21 |Roof gutter Pre-painted sheet 150x100x180 Lin.m 20.00 1,000 20,000
22 |Roofing Pre-painted corrugated galvanized sheet | Sq.m 168.00 1,950 327,600
23 |Down Spout PVC pipe Lin.m 10.00 800 8,000
Total construction cost 2,629,281
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COI’]SI:;;CNOH Work Item Description Unit | Quantity U(r:itSI::)te ?;‘:husr;t
Toilets (2 Compatments)
Earthworks
1 |Common Excavation h<15m Cu.m 356.00 819.00 291,564
2 |Back filling Sandy material Cu.m 305.00 1,250.00 381,250
3 |Embankment Sandy material Cu.m 2.00 850.00 1,700
4 |Waste Material Dumpling and leveling Cu.m 49.00 950.00 46,550
5 |Back filling Hardcore filling, Rubble stone bed Cu.m 5.00 1,500.00 7,500
Concrete works
1 |Concrete Class 20/20 (1:2:4) Cu.m 28.00 | 16,379.00 458,612
2 |Formwork H<35m Sq.m 127.00 733.00 93,091
3 |Reinforcing bar Material and Installation Kg 2,420.00 108.00 261,360
Architectural works
1 |Brick Bricks t = 150 mm with er-ber Sq.m 13.00| 2,307.00 29,991
2 |Ceramic tiles floor works (150 x 150 x 6 ) mm Sq.m 4.00 66.00 264
3 |Ceramic tiles wall works (150 x 200 x 6 ) mm Sg.m 19.00 84.00 1,596
4 |Plastering Floor t=30mm Sg.m 12.00 707.00 8,484
5 |Plastering Interior t=20mm Sq.m 2.00 421.00 842
6 |Plastering Exterior t=25mm Sg.m 17.00 589.00 10,013
7 |Plastering Wainscot t=30mm h=1,300 Sg.m 8.00 707.00 5,656
8 |Door Wooden made Sq.m 2.00| 1,250.00 2,500
9 |Painting Oil paint for wooden structure Sg.m 11.00 322.00 3,542
10 |Painting Oil paint for steel structure Sg.m 2.00 362.00 724
11 |Painting Emulsion paint for interior Sg.m 2.00 323.00 646
12 |Painting Vinyl Emulsion for Ceiling Sg.m 10.00 327.00 3,270
13 |Wooden Structual Wooden Truss Sg.m 1.00| 5,050.00 5,050
14 |Ceiling installation ceiling board t=10mm Sg.m 10.00 975.00 9,750
15 |Ceiling installation connices Lin.m 8.00 120.00 960
16 |Steel hand rail Lin.m 3.00 2,500.00 7,500
17 |Roofing Pre-painted corrugated galvanized sheet |Sq.m 11.00| 1,200.00 13,200
18 |Ceiling inspection chamber  |600x600 Nos 2.00| 1,200.00 2,400
Total Amount for Toilet (2) works 1,648,015
& 224 BERGEBETHIL/AA—H)
Consltterumction Work Item Description Unit | Quantity U?é;'::;e A(Esohu:)t
Culvert
Earthworks
1 {Common Excavation h<15m Cu.m 30.00 819.00 24,570
2 iBackfilling Sandy material Cum 12.20 1,250.00 15,250
3 {Waste Material Dumpling and leveling Cu.m 17.80 950.00 16,910
4 iMurram 50mm murram Cu.m 5.00 292.00 1,460
5 {RC pipe culvert D=900mm, L=1.0m No 20.00 9,000.00 180,000
Total Amount 238,190
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EY in Japan ZY201 3 ?2014 Remarks

4 5 6 7 8 10 [ 11 12 1 2 3 4 6 7

2nd Integrated Flood Management A

Committee

Procurement Committee of WRUA N
in cooperation with WRMA and

JICA

Bidding Process

Contract

Raising up access road

Shelter

Raised-up toilets (2~ | | | | | potee- ;
compartments) | | | | | [~ ] ,,,,,

Culvert

Training for Construction Work for|
WRMA and WRUA
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WRMA and WRUA
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Monitoring and Evaluation
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Community Based Flood
Management Activities for WRUA
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1. OUTLINE OF LUMI RIVER BASIN

Lumi River Basin is within the border of Kenya and Tanzania in the southern part of the Republic of
Kenya and it is located in the south-east part of Mt. Kilimanjaro.
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11 NATURAL CONDITIONS
1.1.1 Topography and Soil

(1) Topography

Catchment area of Lumi River is about 590km2 (of which 75% of the area is in Kenya), and
the total length of the river is approximately 71km flowing from north to south. The width of
the river is about 20km (east to west) in the widest place. Lumi River originates from Mt.
Kilimanjaro and it flows towards south direction via Taveta District in the easten part of Kenya.
Then, Lumi River flows into Lake Jipe and again flows into Luvu River within the territory of
Tanzania. There are many springs within the river basin and the water flows into Lumi River
from those springs. Major springs are Kiboboto spring, Madala spring, Njoro spring and

Sambeki spring'.

Topography, Lumi River Basin
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Source : WRMA, Action Plan on The Development and Implementation of a Flood Management Plan for Lumi River

Figure 1.1.1 Elevation Distribution of Lumi River Basin

' NWCPC, Study on Causes and Effects of Floods in Nyanza and Western provinces Tana basin and Taita Taveta

District, Draft study Report (May 2006)
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In the Lumi River Basin, the elevation of the upstream area within the border in Tanzania
varies approximately from 4,500m to 1,000m, especially in the area colored in green to
greenish yellow, the river stream shows a steep slope topography. After flowing into the
Kenyan territory, the elevation of middle stream varies from 1,000m to 750m. In the
downstream, the river flows into Lake Jipe at the elevation of 750m. It is known from the

spread of the river basin that the topography of these areas seems to be generally flat.

Longitudinal Profile of the Lumi River__ | .. ..
5 000 Lake Jipe Taveta Lake Chala Border Mt. Kilimanjaro
4,500
4,000
E 3,500 /
—
E_ 3,000 '17"]:999“‘—11‘5% 1/’400 /IZGG 1/ 50 1/’70 1/30-1/20
c
§ 2,500
‘§ 2,000
2 1,500
“ 1,000 ==£
500
0
0 20,000 40,000 60,000 80,000 100,000
Distance(m)

Prepared by JICA Project Team based on 1/50,000 Topo Map

Figure 1.1.2 Cross Section of River Stream

Photo 1.1.2 Lake Challa Photo 1.1.3 Lake Jipe
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(2) Soil

Soil Distribution Map of the Lumi River Basin is as per Figure 1.1.3 soil covers all through the

river basin, and sandy soil is distributed around the inflow areas of Lake Jipe and Luvu River.

- —
0 25 5 10 1:300.000

Source: Prepared by JICA Project Team based on Kenya Soil Survey (KSS) in 1982 and revised in 1997.
Figure 1.1.3 Soil Distribution Map (Soil texture)

Besides, according to the NWCPC report, description of the situation is different, the flood of
Lumi River Basin is reported to be caused by the clayey sediment and silt deposited in the
course of transportation of earth and sand by flowing water. Mountainous and hilly areas are
covered with moderately thick and breakable clayey loam and the land is fertile and well
drained. Therefore, the area is suitable for agriculture. In the inclined or low land, soil is
composed of sandy and clayey soil. However, these areas are also suitable for agriculture.

Floodplain is wetland of clayey soil containing sodium and natrium.
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1.1.2 Vegetation and Land Use

Land use characteristic in Lumi River Basin is shown in Figure 1.1.4. As shown in Figure
1.1.4, the river basin is generally utilized as agricultural land and cattle camp. In the vicinity of
left bank of middle stream of Lumi River and at the east-south side of Taveta Town, sisal is

grown. Low land nearby Lake Jipe is a wetland.

Judging from Figure 1.1.5 satellite Image, there is few vegetation area confirmed in the middle
stream and west side, and it is understood that these areas are clayey soil exposed land.

Therefore, it is inferred that the flowing out of earth and sand are caused by rainfall.

Source : WRMA
Figure 1.1.4 Land Use in Lumi River Basin
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Source : Prepared by JICA Project Team based on Google Earth Image Data of October 31, 2012
Figure 1.1.5 Satellite Image of Lumi River Basin

1.1.3 Hydrology and Meteorology

(1) Rainfall and Water Level Measurement

(a) Observation Station

Lists of the rainfall gauging stations of KMD and WRMA within Lumi River basin and its
vicinity are shown in Daily Rainfall Data

Figure 1.1.7 shows the result of daily rainfall measurement at the rainfall gauging station
of Ziwani which is under jurisdiction of WRMA from September 1, 2010 to March 12,
2012. (There are some missing data.) The maximum daily rainfall recorded at Ziwani

rainfall gauging station during about two years was 95mm/day recorded on November 24,
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2011.

Table 1.1.1 and Table 1.1.2 of the data in these tables, the daily rainfall data obtained at

Ziwani gauging station of WRMA is shown by color. Locations of each gauging station

are shown in Figure 1.1.6. Rainfall gauging stations are indicated in triangle shape (A),

while the water level gauging stations are shown in box-shape(l). Further, those rainfall

gauging stations which have already obtained the data and the gauging stations under

jurisdiction of WRMA and KMD are colored in red, green and blue, respectively.

Similarly, for water level gauging stations, red color means the data obtained, and the

water level gauging stations in the river basin are shown in green color.
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(b) Daily Rainfall Data

Figure 1.1.7 shows the result of daily rainfall measurement at the rainfall gauging station
of Ziwani which is under jurisdiction of WRMA from September 1, 2010 to March 12,
2012. (There are some missing data.) The maximum daily rainfall recorded at Ziwani
rainfall gauging station during about two years was 95mm/day recorded on November 24,
2011.

Table 1.1.1 List of KMD Rainfall Gauging Station within Lumi River Basin and its Vicinity

Station Number Station Name Year Opened [Year Closed
9337000|TAVETA DISTRICT OFFICE 1905 1971
9337001|TAVETA HOMER BROS LTD 1926 1945
9337025|TAVETA SISAL ESTATE LTD 1938 1963
9337052|AGRICULTURAL_SECTION_TAVETA 1946 1949
9337080|TAVETA _NJORO_KUBWA 1954 1969
9337081|TAVETA ZIWANI SISAL ESTATE 1941 _
9337109|TSAVO NAT PARK MBUYUNI GATE 1971 ~
9337110|TAVETA WATER DEVELOPMENT STATION 1968 _
9337111|TAVETA LAKE CHALA 1970 _
9337114|JIPE_SISAL ESTATE 1971 _
9337137|ZIWANI_ GAME_POST 1975 _
9337138|LAKE_JIPE_GAME_S CAMP 1975 _
9337139|KIMALA_NGUI_ S_FARM 1980 _
9337140|KIWALWA MALARIA FIELD STATION 1980 _
9337141|KITOBO_IRRIGATION SCHEME 1980 _
9337142|CHALA FARMER S CO OP SOCIETY 1980 _
9337143|CHUMUINI_ CHOKAA PRI SCHOOL 1980 -
9337144|NJUKINI FARMER S CO OP SOCIETY 1980 _
9337145|TIMBILA_PRIMARY SCHOOL 1981 _

Table 1.1.2 List of WRMA Rainfall Gauging Station within Lumi River Basin and its Vicinity

Y X AltitudeMeter|FullMet Auto Manual [Daily/Hourly/Both [Operational [Start Year [End Year SROin
-3.398 IkKWH_Ofﬁce M&hB88B 37.677 Daily Manual Yes Daily N A Y&#s Lo
-3.389 3Zaswhi pri 794|M&hB8D 37.672 Daily 794 Manual |Yes Daily2011|N_A Yis Lo
-3.474  3WI@GL Chiefs_campr48|Ma&hdad  37.755 Daily 748 Manual |Yes Daily2008|N_A Yé#s Lo
-3.296 Wlﬁ[ﬁ_chiefs_carrﬁill M&haab 37.733 Daily 911 Manual Yes Daily2008|N_A Y¥s Lo
-3.351 $Ke‘tﬁ§hg_pri 851|M&hB8ll 37.754 Daily 851 Manual |Yes Daily2009|N_A Yés Lo
-3.187 $mjm2i¢1i_chiefs_ca]:ﬁ)n4 Maha8lr  37.724 Daily 014 Manual |Yes Daily2008|N_A Y¥s Lo
-3.629 $lZ.7Jlﬁe KWS_ Office28|M&haab 37.776 Daily 728 Manual  |Yes Daily2008|N_A Y¥s Lo
-3.437 $Kiﬁ:ﬂ&b 739|M&hdalF  37.639 Daily 739 Manual |Yes Daily2008|N_A Yés Lo
-3.472 $Kiﬁﬁﬁgo_chiefs_cam Mehddl 37.699 Daily 736 Manual |Yes Daily2008|N_A Yés Lo
-3.267 37.762 Manual Daily Yes 2010|N_A NL Lo
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Figure 1.1.7 Daily Rainfall at Ziwani Site

(c) Water Level Observation Data

(There are some missing data.)

There are four water level gauging stations within the river basin as shown in the
following table. Water level gauging stations 3J15 and 3J16 are located in the downstream

of Lumi River, and 3J15 is located at the northem part of Taveta Town, while 3J16 is

located at the southern part. The remaining two stations are located at Lake Challa and
Lake Jipe. (Refer to Fig. 1.1.8.)

Table 1.1.3 Water Level Gauging Stations in Lumi River Basin

e e Eesi _ Wi )Wl Dyl o s smeie End  SROin
River Name |Auto/ MU/IMU/ |Hourly/
Area Sub Catchment . Year [Year |[charge Year charge
Both Special Both

LumiACA3J15  AdMisEas cta LilfisGA DvEfivhi T oy dtanma Taiily  INE00S] N/ AINTR0R] DI NL(Lo IR RY/A 20091 DitdkitoRL(L
LumiA CAl3]16 AﬂWetaLdlh EifvGiA Dicivini Ta | eI Ty INE0og] N/ AR MSNL(LoiREKORY/A  2JDFLDitAKitoNL(L
a_LakeAGA3J12 AQNARWThalh it/ Challn | Mok a | 2yl TA{billio nal IMEig] N/ AMipeas] bilasiib{Lo PR R/A  20RIditAKitoNL(L
LakeAipA3]2  AGQNSIRVipta Liafa¥ipa Mg T o] evliamail T dRddsion al [MEB7] N/ AlMipeaq] ilsdtiigh{Lo IREKHORY/A  2007LDitakitoRL(L

Water Level Gauging Station No.:3J15
Measure water level of Lumi River.

Water Level Gauging Statlon No.:3J16

Measure water level of Lumi River. Install device
under the pier.
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Water Level Gauging Station No.:3J2 Water Level Gauging Station No.:3J12

Water level gauging station inside Safari Camp Measure water level of Lake Challa.
for measurement of water level of Lake Jipe

Automatic measurement is not done at each water level gauging station, but the visual
observation is carried out twice a day, i.e. in the morning and in the evening. Therefore,
the river discharge at the time of flood is said to be inaccurate although the conversion is

done from water level data to river discharge data.
(2) Feature of Rainfall

(& Annual Rainfall

Figure 1.1.8 shows the distribution map of the annual rainfall in Lumi River Basin. The
annual rainfall ranges from 400 to 600mm in approximately 70% of the catchment area
within the territory of Kenya. As the rainfall in Tanzanian side is hard to be known from
this rainfall distribution map, the annual rainfall in the upstream near the headstream can’t
be confirmed. However, it is understood that the annual rainfall in the upstream side along
the border is rather high, i.e. 600 to 800mm.

According to the NWCPC report (2006), the average annual rainfall in Lumi River Basin

is reported to be about 800mm/year, while the average annual evaporation volume is
1,930mm/year.
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Source : Prepared by JICA Project Team based on the data of National Water Master Plan, JICA
Figure 1.1.8 Distribution Map of Annual Rainfall in Lumi River Basin

(b) Monthly Rainfall

There are two rainy seasons in Lumi River Basin, i.e. the heavy rainy season from March
to May and the light rainy season from November to December. As shown in Figure 1.1.9.
Average Monthly Rainfall, Taveta within the river basin records the highest rainfall in
April and November through the year. In the Month of April rainfall is recorded to be the
highest, it is 143mm/month
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Source: WRMA, Action Plan on The Development and Implementation of a Flood Management Plan for Lumi River

Figure 1.1.9 Average Monthly Rainfall (Taveta)

(3) Correlation between Rainfall and River Flow

The daily rainfall at Zawani station and the water level observed at 3J15 and 3J16 stations are
presented in Figure 1.1.10. There are observation records for about 3 years at 3J15 and for
about 4 years at 3J16, however, there are many missing periods. Verification of correlation
between observed water level and daily rainfall is rather difficult as the observation records are
so limited. However, as it is shown in the following figure, it seems that there is a correlation
between observed water level and rainfall. As the water level shows not a high value against
the maximum rainfall of 95mm/day indicated in blue circle, there seems to be a problem on the

observation accuracy.

In addition, according to the NWCPC report % the discharge in dry season of Lumi River is

0.3m’/s.

2 NWCPC, Study on Causes and Effects on Floods in Nyanza and Western provinces Tana basin and Taita Taveta

District, Draft study Report (May 2006)
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Figure 1.1.10 Correlation between Observed Water Level and Daily Rainfall

Socl0-ECONOMIC CONDITIONS

1.2.1 Administration

Administration division of the Republic of Kenya as of March 2013 is shown below.

Table 1.2.1 Administrative Division in Republic of Kenya

Administration Unit Ruler
Province Province commissioner
District District commissioner
Division Chief
Location Chief
Sub location Assistant Chief

Community Unit Leader

Village Elder

In the administration system in Kenya, local governments (Province — District — Division —
Location — Sub-location) are organized under President’s office. The smallest administrative
unit is Sub-location. Besides, although it is not an administrative organization, there is a village
as a unit of rural community. Chieftains of the respective organizations are called “Province
Commissioner” for Province, “District Commissioner” for District, “Chief” for Division and

Location, “Assistant Chief” for Sub Location and “Elder” for Village.

Lumi River Basin is included in Taveta District, Coast Province as shown in the following
figure. (Until 2007, the area was a part of Taita-Taveta District, and the present Taveta District
corresponds nearly to the former Taveta division of Taita-Taveta District. Taveta District is
composed of 7 Sub Locations such as Njukini, Chala, Mahoo, Kitobo, Mboghoni, Kimorigo
and Kimala/Mata. That is to say Lumi River Basin is belonging to 7 Sub Locations and a part

of Tsavo National Park Division. Locations of Lumi River Basin and Sub Locations are
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referred to the following figure.
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Figure 1.2.1 Relation of Locations of Taveta District and Lumi River Basin

-14 -



Project on Capacity Development for Lumi River Basin
Effective Flood Management in Flood Prone Area Selection Process and Implementation Plan of the Pilot Project

Lumi River Basin

S

Legend
° Major Towns
=== sublocations
River
SR River Baisn

Irrigation forrow
. ]
Settlements
Roads_divided
s— Class A
Class B
~~—== Class C
Class D
~——t+ Rail

Synoptic map District base

KIBWEZI

LOITOKITOK

"~

TAITA

N K
0 25 5 10 15 20 1:300,000

Source: Prepared by JICA Project Team based on National Water Master Plan, JICA

Figure 1.2.2 Locations of Lumi River Basin and nearby Sub Locations

Relation between the controlled area by WRMA (Water Resource Management Authority) in

charge of water resource related administration and Lumi River Basin is shown below.

As set forth in the present Water Act (2002), WRMA divides the country in 6 catchment areas
and the regional offices are established at each area. Catchment called “Athi Catchment Area”
includes Lumi River Basin. Athi Catchment Area is composed of five sub-regional offices,

such as “Upper Athi”, “Nairobi”, “Middle Athi”, “Nolturesh-Lumi” and “Coastal Athi”.

Lumi River Basin belongs to the control area of “Nolturesh-Lumi Sub-Regional Office”.
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Figure 1.2.3 Athi Catchment

Photo 1.2.1 WRMA Loitokitok Sub-regionl Office
1.2.2 Population

Table 1.2.2 shows the population census data of 2009 which includes the data of densely
populated Taveta District within Lumi River Basin. According to this data, the population
density in Bomani Location in Taveta District is 400 persons or little less per km2 to 600
persons or little less per km2. Number of households records high in this area. In Mjimi Sub
location, the population density per km?2 is quite high, i.e. approximately 3,000. However, this

location is outside of Lumi River Basin.

- 16 -



Project on Capacity Development for

Effective Flood Management in Flood Prone Area

Lumi River Basin

Selection Process and Implementation Plan of the Pilot Project

Table 1.2.2 Population Census Data of 2009 in Taveta District

Province |District Division Location Sublocation Male Female Total Households [Area in Sq|Population Density
MAHOO 1578 1618 3196 813 7.28 438.75
BOMANI MALUKILORITI 753 785 1538 358 12.3 125.03
MBOGHONI 4241 4141 8382 2384 14.25 588.36
NJORO 1254 1146 2400 609 6.62 362.79
ELDORO 2212 2111 4323 967 26.46 163.36
BOMENI LRSS KIMORIGO 1055 884 1939 418 37.41 51.83
KITOBO KITOBO 1994 1807 3801 839 33.81 112.42
MRABANI 1234 969 2203 510 57.27 38.46
LESESIA 591 564 1155 217 9.31 124.01
IR MJINI 4613 4369 8982 2544 2.89 31085
COAST | TAVETA CHALLA 2661 2345 5006 1243 106.9 46.83
CHALLA MAHANDAKINI 1550 1416 2966 567 28.35 104.64
CHALLA NAKRUTO 628 633 1261 263 14.51 86.89
CHUMVINI 1483 1397 2880 543 11.92 241.66
NJUKINI LUMI 1260 1183 2443 510 26.25 93.06
NJUKINI 2477 2293 4770 989 33.94 140.52
JIPE KIMALA 1855 1753 3608 911 12.61 286.16
JIPE MATA 2413 2136 4549 1088 166.81 27.27
TIMBILA MSENGONI 555 594 1149 288 8.04 142.83
NDILINDAU 498 456 954 213 9.19 103.78
NATIONAL PARK [NATIONAL PARK |TSAVO WEST 114 46 160 84| 2875.74 0.06
Source: Kenya National Bureau of Statistic, Census 2009

1.2.3 Industry

According to Taveta District Development Plan (2008-2012), the most active industry in Lumi

River Basin is the agriculture. The following table shows the production of crops in Taveta

District. The production weight is shown by the number of 90kg bags and the amount (Sh) is

shown calculated by multiplying the unit price per kg to the total production weight.

Table 1.2.3  Status of Harvest of Crops in Taveta District

(Weight, Amount: Year 2008)

Total Achieved Farmgate
Crop Production 90 Kg |price Sh/ Sh

Bags Kg
Maize 27,297 20] 545,940
Rice 1,184 70] 82,880
Sorghum 1,135 40] 45,400
Millet 599 701 41,895
Beans 3,384 70] 236,880
Cowpeas 1,185 701 82,964
Pegion Peas 329 701 23,016
Green Grams 870 701 60,900
Cassava 376 40 15,024
Sweet Potatoes 318 50 15,883
Arrow Roots 178 50 8,880
Cotton 1,026 26] 26,676
Sunflower 738 18 13,284
Ground nuts 217 80] 17,344

Source: WRMA (Total amount is calculated by JICA Project Team)

About 14 kinds of crops are produced in Taveta District such as Maize, Rice, Beans, Potatoes,

Cotton, etc. Out of these crops, the most productive one is the principal food, Maize in terms
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of weight and amount. Following Maize, Beans, Cowpeas. Rice, Sorghum, Cotton are actively

produced.

Major stock farm products are milking cow, cow for meet, woolly, goat and poultry. Apiary
business is run at the dry region. Besides, fishery is active at Lake Jipe and Lake Challa from
the view point of food security and job creation. Annual fish catch reaches approximately 9

tons, and tilapia and fresh-water catfish are the major fish kinds.

Taveta District is also an area of production of sisal. However, there are no treatment facility of

material and the factory processing the sisal into craft products.

Lumi River Basin is a supply area of fruits like banana, etc. and vegetables, too. Therefore, as
there is a potential for processing agricultural products, the economic growth in future is

expected.

Within the river basin, there is Tsavo West National Park and it is located at the gateway of

Serengeti National Park. Therefore, there are tourist facilities such as lodge around Lake Jipe.

Photo 1.2.3 Fisherman nearby Lake Jipe
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1.3 DEVELOPMENT PLAN

1.3.1 Vision 2030

According to “Vision 20307, there is the following development plan.

“Strengthening of Irrigation Facility”:

Currently, there is an irrigation strengthening project in Tana Delta as the flagship project. This

project is proposed to be disseminated to the other regions including Taita-Taveta.

1.3.2 Taveta District Development Plan (2008-2012)

According to the Taveta District Development Plan which is the development plan in Taveta

District, there is the following development plan.

(1) Improvement of Weak Road and Logistics Infrastructure

Under the present circumstances appropriate budget is not secured. Accordingly, maintenance
is not properly done. Damages caused by flood are also problematic. For the meantime,
accessibility is planned to be improved up to 65%. Especially the accessibility of
A23-Mwatate-Taveta Road shown in the following figure shall be strengthened, the flood
damage of Taveta District shall be reduced, and the airport shall be rehabilitated.

RU

H
foru Maue Rahola
3 Marimanti N
50 Kora

ROAD SECTOR INVESTMENT PROGRAMME (2010 - 2014)

$7) ROAD WORKS

Kirur - South
Kitul
NR.

Source : Ministryr of Roads, Road Sector Investment Programme 2010 — 2024 (May 2011)
Figure 1.3.1 Road Plan Map

- 19 -



Lumi River Basin Project on Capacity Development for
Selection Process and Implementation Plan of the Pilot Project Effective Flood Management in Flood Prone Area

133

(1)

(2)

Athi Water catchment Area Catchment Management Strategy (2009)

According to the “Athi Water catchment Area Catchment Management Strategy” which is the
management plan prepared by WRMA for Athi Water Catchment, there is the following river

basin management strategy.

Surface Water/Flood Mitigation

To achieve the objective, the conservation of surface water is promoted in conjunction of micro

(household level) with macro (province level).

- Construct a large reservoir type dam to store water for household use, irrigation, livestock
farming, industry and power generation,

- Secure water resource for water supply and small scale irrigation in the rural area by
rehabilitating middle to small scale dams and ponds having sedimentation and/or damage,

- Promote detailed investigation and economic analysis for the site suitable for constructing
dam which would contribute largely to the water supply and the reduction of flood,

- Promote rain water harvesting by storage tank of rain water and pond in the rural area, and

- Make effort for flood management in the river basins of Sabaki, Lumi and Voi.

Enhancing Capacity to Regulate Storage Infrastructure Development

WRMA will not construct reservoir dam by itself, however, WRMA is partly responsible for
design and construction. Training of the regional office staff is required for capacity building
on design and construction management of reservoir facility including reduction of disaster

and rescue.
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2. ANALYSIS OF FLOOD CHARACTERISTICS

2.1 OVERALL CONDITION ON FLOODS IN THE LUMI RIVER BASIN

2.1.1 Records of Flood Damages

Records of flood damages in the Lumi River Basin are shown in Figure 2.1.1. Especially,
near river mouth area such as Kimorigo sub-location, KImala Mata sub-location and Kitobo
sub-location suffered heavy damages from flood from the Lumi River. The longitudinal slope
of the Lumi River is steep in the mountainous area of Mt. Kilimanjaro within the border of the
United Republic of Tanzania. When the river flows into the territory of the Republic of Kenya,
the stream has gentle gradient. (Figure 2.1.1). The section from the Lake Jipe to Taveta Town
is about 1/1000 to 1/500 and the velocity in the section is low so that flood water is extended

for a long period of time at the lower basin.
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Figure 2.1.1 Records of Flood Damage in the Lumi River Basin
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In the lower Lumi River Basin suffers damage from flood frequently and it has major adverse
effects on agricultural products, infrastructures, houses, lives and properties, land use, local
economy and etc. Moreover it is caused a delay of development. Since flood damage is
extremely important problem for people who live in the lower Lumi River Basin, they put

priority on issues of flood management in the Sub-Catchment Management Plan.

According to information that is provided by WRMA, numeric character data of floods which
was occurred in an ordinary year and 2009 in the lower Lumi River Basin is shown in the
Table-2.1.1. It indicates that approximately 80km2 was inundated in 2009 that was four times
larger area and the number of victims and duration of the evacuation was two times larger and

longer than an ordinary year.

Table 2.1.1 Overview of Flood in the Lower Lumi River Basin
(Ordinary year and 2009)

The flooding situation The flooding situation
in an ordinary year In an extreme year (2009)
Flood area 22.5 km® 79.8 km®
Depth of water 0.3 m 0.9 m
No of evacuee 700 1600
Evacuation duration 1 month 2 month
No of floods in a year 1 2

Source : The table is created by JICA Project Team based on information provided by WRMA

Overview of recent flood damages in the lower Lumi River Basin is shown in Table 2.1.2. As
described above, estimated flood damage in 2009 is approximately 30,000,000 Ksh and it is
larger than an ordinary year. On the other hand, number of people who were affected by flood
Thus there is a possibility that WRMA

could not collect and understand actual data and information of flood damage in the basin.

in 2009 is shown to be lower than an ordinary year.

Table 2.1.2 Overview of Annual Flood Damage in the Lumi River Basin

Year Noa(f)ffe i’;(:lple No e Pegie derd Estlmate((i KDée}llISr;ageS cost
2012 464 0 5,530,000
2011 105 1 1,350,000
2010 110 0 1,700,000
2009 29 4 30,300,000
TOTAL 708 5 38,880,000

Source: ACTION PLAN ON THE DEVELOPMENT AND IMPLEMENTATION OF A FLOOD

MANAGEMENT PLAN FOR LUMI RIVER Training Program: Capacity Development for Flood
Risk Management with IFAS (A)July 9th to August 8th 2012

Table 2.1.3 presents estimated flood damage cost and inundated area of agriculture sector in
the Lumi River Basin from the year of 2001 to 2011. Irrigation facilities of Kitobo suffered a

great deal of damage on cost and area of farming land
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Table 2.1.3 Agricultural Estimated Damage in the Lumi River Basin (2001-2011)

Name of Irrigation scheme Area (HA) Damage Cost

1 | Kasokoni 53 430,000
2 | Block C 12 235,000
3 | Ngutini 4.9 780,000
4 | Marondo 1.8 3,000,000
5 | Msengoni 6.2 230,000
6 | Kamleza 6.1 1,200,000
7 | Kitobo 21 13,900,000
8 | Rekeke/Lumi (Grogan canal) 8.9 2,100,000
9 | Kimondia 8.1 730,000
10 | Kimala 3.5 650,000
Total 23,255,000

Source: District Irrigation Office - Taveta

2.1.2 Flood Conditin Inquiring From Relevant Communities

The principal points having flood damages in the Lumi river basin are Kimorigo, Kiwalwa,
Eldoro, Riata Marabani, Rekeke, Kimala, Ndilidau, Njoro, Bahati, Mata-Jipe and Kitobo etc.
The results of inquiring survey on the communities concerning the flooding situations in these

points are shown in the following table.
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Figure 2.1.2 Location Map of Principal Community in Downstream Area

Table 2.1.4 Communities in Lumi River Basin and Each Flood Situation

Water ) Direct Direct A_ffected
No Community (22):1;1 D%ri?rt;on Frequency Poslflf:t(;fr?by Population POpl;llit:&n %
Flood /Population
1 Kimorigo 120 2 months 2 times in a year 1939 1,939 1.00
2 Kiwalwa 40 3 week 2 times in a year 4500 7,082 0.64
3 Elodro 120 2 months 2 times in a year 300 4,323 0.07
4 Riata-mrabani 60 8 hours 2 times in a year 200 2,203 0.09
5 Rekeke 60 5-6 hours 2 times in a year 200 1300 0.15
6 Kimala 60 5 hours 2 times in a year 950 1,608 0.59
7 Ndilau 60 8 hours 2 times in a year 500 954 0.52
8 Njoro 45 2 hours 2 times in a year 1000 2,400 0.42
9 Bahati 40 3 hours 2 times in a year 800 1,550 0.52
10 Mata-Jipe 60 6 hours 2 times in a year 3000 4,549 0.66
11 Kitobo-Njoro 60 8 hours 2 times in a year 500 3,801 0.13

Source: JICA project team survey by inquiring to communities

Widespread and long term inundation around the river mouse caused by outflow from the

Lumi river or dyke break bring the severe damages to especially “Kimorigo” or “Eldoro”
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communities located in inundation area western side of the Lumi river, and there occurred the
inundation with 120cm depth and 2 months duration.

According to the figure described above, “Rekeke” or “Kimala” communities are located
around the downstream tributaries and small streams towards Lake Jipe directly and they are
absolutely different with the phenomenon of flooding around the Lumi River.

It can be speculated that the flow velocity is high because the inundation duration is
comparatively short as around several hours.

In addition, although the depth is 60cm around, the dangerousness of inundation caused by
erosion or corrosion is high because of high energy of flow led by high velocity. And then, the
evacuation will be difficult even the water depth is shallow.

Also, following features can be pointed out by inundation points.

- Although the population of Kimorigo community is smaller than Kiwala or Eldoro, the
number of affected people ratio in community population is very high.
- The number of affected people of Kiwala or Mata-Jipe is numerous because their population

is large.

According to this, the damage situations and flood type in each community by project team’s

inquiring survey on the communities are shown below.

(1) Kimorigo

- Water depth is 120cm, duration is 2 month when floods occurrs.

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- Flow from river water and from upstream even when there is no rainfall in Kimorigo area.

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- Waters and sediments flow into the houses

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- Small livestock such as goats, sheep, chicken and rabbits swept away

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- The murram roads are inundated with flood water cutting off the villages from travelling.

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- The farms are flooded sweeping away the food crops

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- During very heavy flows Abori Primary School is closed

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- Some mud houses are swept away

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- Some of the farmlands have been turned into permanent swamps

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
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(2) Kiwalwa
- Flood waters flows into the farmlands and sweeps the crops away
..................................... (Inundation caused by overflow and dyke break from the Lumi River)
- Sediment flows into the houses and deposited inside
..................................... (Inundation caused by overflow and dyke break from the Lumi River)
- Access roads are affected by the flood waters interfering with transportation of produce to the
market.......cceceerieenne (Inundation caused by overflow and dyke break from the Lumi River)
- Pollution of spring water

..................................... (Inundation caused by overflow and dyke break from the Lumi River)

(3) Elodro
- Some of the farmlands have been turned into permanent swamps
..................................... (Inundation caused by overflow and dyke break from the Lumi River)
- During periods of very heavy flooding school work is interfered with at Eldoro Primary
School......ccccvevveniranen. (Inundation caused by overflow and dyke break from the Lumi River)
- The flood waters sweep away the food crops

..................................... (Inundation caused by overflow and dyke break from the Lumi River)

(4) Riata-mrabani

- Flooding from the slopes of Mt. Kilimanjaro ..........cccceeceevievienienienienienieeenens (Flash flood)
- Destruction of infrastructure like roads and the railway.........c.ccccoeevevvenciennrnnen. (Flash flood)
- Flood water gets into the houses with sediments............cccccevvverieriieniencieniennnns (Flash flood)
- Very serious gulley erosion leading to loss of farmlands ...........cccccevcvevirennnnen. (Flash flood)
(5) Rekeke
- Flood waters from TSAVO WESE ......cccevieriirierieeieeieeieeteeee e (Flash flood)
- Destruction of infrastructure such as the bridge on the road ............ccceecveuenene (Flash flood)
- Death of one villager in 2009 .........coovevierierieniecieceeeteee et see e (Flash flood)
- Destruction of houses in REKEKE ..........ccceevieriiiiiieriieieeeeeeceee e (Flash flood)
- Sediment flow inside the hOUSES ..........ccceevieriierieriieieeeeceee e (Flash flood)
- Small livestock such as goats, sheep, chicken and rabbits swept away................. (Flash flood)

- Very serious erosion that increases the sizes of the gulleys and reduces the size of the

residents farmlands at the SAmMe tiMe ...........ccceevierierienieiiecie et (Flash flood)
(6) Kimala
- Flood waters mainly from the TSavo West.........ccccceevieiienieniecieciecieeie e (Flash flood)
- Leads to destruction of infrastructure like bridges ..........cccceevvverierierierieriennnnns (Flash flood)
- Houses are inundated with flood Water.............cccevievierienieniecieceeceecie e (Flash flood)
- Houses are inundated with flood Water............cccceevievienienieciecieceeceeeee e (Flash flood)
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(7) Ndilau
- Flash flooding from the side of Tsavo West National Parks ..............ccccvecvennnene. (Flash flood)

- Heavy soil erosion has led to the formation of very big gulleys hence loss of farmlands
......................................................................................................... (Soil and sediment run off)

- It has caused the destruction of the road to Voi and Lake Jipe......... (Soil and sediment run off)

- The flood flows also cause the destruction of houses ..........c.ccccvveeviieiiiieniienneens (Flash flood)

- Destruction of farmland and the sweeping away of crops .......ccceceveveveveriervennnen. (Flash flood)

- 1 person was killed while trying to cross the big gulleys during the flood............ (Flash flood)
(8) Njoro

- Flood waters cause the pollution of the springs

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- Sweeping away the crops in the farmlands

.................................... (Inundation caused by overflow and dyke break from the Lumi River)
- Destruction of the house

.................................... (Inundation caused by overflow and dyke break from the Lumi River)

(9) Bahati
- Flash flooding from the side of Tsavo National Park............ccccccovvvivciiniiiniinnnnnnen. (Flash flood)
- Destruction 0f the NOUSES ........cceerieriieiieiiecieeieceeseeee et (Flash flood)
- Sweeping away of the lIVEStOCK ......cceevuierieriieiieeeieeeeeeeee e (Flash flood)

(10) Mata-jipe

- Flash flooding from the side of Tsavo West National Park...........c.cccccecvvrvinnnnen. (Flash flood)
- DesStruction Of NOUSES.......c.ceiiiiiieiieiieciieeeese ettt e seeeseaeeaee s (Flash flood)
- Sweeping away of Livestock and other domestic animals............c.ccceeevercreerennnen. (Flash flood)
- Sweeping away of the crops in the farms..........ccocceevveriieriieniieneciece e (Flash flood)
- Serious gulley erosion leading to the loss of farmland .............ccceceeevinciincieecnnnnen. (Flash flood)

(11) Kitobo-Njoro

- Flash flooding from the mountain on the upper side but then the flood waters settle near the

KItODO SPIING...viiniiiiiiiieieeieesie ettt ettt ettt ste et e steesteesreesseestaesseessaessnessnenes (Flash flood)
- Leads to the pollution of the Spring Waters ...........cccccvevvverieneenienienie e e eeeeenns (Flash flood)
- Land surrounding the Kitobo springs made unsuitable for agriculture................... (Flash flood)
- Serious gulley erosion leading to the loss of farmlands............cccccceeevveeiircrennennen. (Flash flood)

2.1.3 Existing Structures along the River

There are flood control and water use facilities in the Lumi River Basin such as Canal-A,

Canal-B, Canal-C and Grogan-canal.
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As shown in following figures, Canal-A (approx. 12km), Canal-B (approx. —km) and Canal-C
(approx. 17km) flow parallel on the western side of the Lower Lumi River and these three
canal merge into one at the north side of the Lake Jipe and then the canal connects the Ruvu
River which flow from the Lake Jipe. These canals were constructed in 1930’s during the

colonial period and they have functions of drainage and irrigation.

According to the report of NWCPC, embankments (Height: 1.5m, Length: 10km) along the
Canal-C were built in 1973. In conjunction with construction of embankments, two irrigation
canals were dredged. However, due to sediment discharge and inappropriate maintenance of
the channels, capacity of flow has been reduced and part of embankment got collapsed when
flood had occurred. Since then canals doesn’t fulfill a function. Especially flood in 1987 and
1997, farmers destroyed dykes in order to intake agricultural water for farmland between the

Lumi River and dyke and currently part of embankment is dysfunctional.

Part of embankment of Canal-C (approx. 700m) is broken at this moment, flooding water in
the Lower Lumi River can’t run through the Canal-C and spread across area of the Canal-B
and the Canal-A. We infer that these canals which can’t fulfill a function may have caused

frequent flood damage in the western low-lying area of the Lower Lumi River Basin.

On the other hand, part of the Grogan Canal was renovated at the initiative of WRMA in 2012,
it is function effectively on irrigation purpose and WRUA is maintaining the canal and its
facilities properly. Hence, MWI, WRMA, DC, WRUA and etc. become their primary focus on

projects of renovation on the Canal-A, Canal-B and Canal-C and mitigation of flood damages.

-28 -



Project on Capacity Development for Lumi River Basin
Effective Flood Management in Flood Prone Area Selection Process and Implementation Plan of the Pilot Project

Figure 2.1.3 Location of Canals
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Figure 2.1.4 Cross-section Diagram of the Lumi River and Canals
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Embankment of the Canal-C Photo 2.1.2 Broken Point of the
Embankment Canal-C

Photo 2.1.1

5

Photo 2.1.3 Canal-A around Kimorigo Photo 2.1.4 A Point of
Village Artificially-destroyed Embankment

(take agricultural water from Lumi R. of the left side
on the photo and supply to the right side)

2.2 FLOOD CHARACTERISTICS AND SITUATION OF DAMAGES IN THE LUMI RIVER BASIN

2.2.1 Concept of Flood Characteristics and Situation of Damages in the Lumi River

Basin

There are three types of flood characteristics in the Lumi River Basin as described below;

Mark Flood Type Area

A | Soil and sediment run off Upper and middle river basin

Widespread and long-running inundation which

B |is caused by overflow and dyke break from the Low-lying arca at the lower river

Lumi River basin)
Branches of the Lower Lumi River
C Flash flood and small streams flow in the Lake

Jipe
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Downstream
e —

Figure 2.2.1 Records of Flood Damage and Classification of Flood Characteristics in

the Lumi River Basin

Flood damage has a close relationship with natural condition and Socio-economic condition in
a local area. Natural condition defines types of Hazards in a river basin and Socio-economic
condition defines vulnerabilities and exposures. Moreover, it could be said that disaster (flood)
damage is defined from both aspects. Characteristics of flood damage are analyzed using
information of last chapter (Natural condition and Socio-economic condition) about each flood
characteristics of A), B) and C) as above-mentioned.
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1)

Social and Vulnerability/ Hazards Natural
Economic Exposure : : Condition
- -Dangerous -High-velocity - -
-Population growth building flow -gradient of river
-Urbanization Unsafe area _Overflow stream -width, elevation of
-Environmental _Precarious dyke break 7 river bed
degradation livelihood _fnundation -geology
-Poverty, etc _Low income _Sediment -precipitation, etc
-Inadequate health discharge
service -Bank erosion, etc

Source: Revised by JICA Project Team, based on material of “Community and Development assistant of Disaster
Prevention, Mr. Mikio Ishiwatari (1997)

Figure 2.2.2 Mechanism of Flood Damage

Flood Characteristics in the Upper and Middle Lumi River Basin (A)

Flood characteristics in the upper and middle Lumi River Basin which are analyzed from the

aspects of natural, Socio-economic conditions are shown below.

Flood Characteristics from Natural Conditions

There is heavy rainfall around the mountain-side of Mt. Kilimanjaro and those areas have a
sharp inclination of 1/30 — 1/20. Because of high flow velocity and most of area doesn’t cover
with forest and vegetation, it is more likely to erode clay soil and a large amount of soil is

supplied to the downstream.

- Sediment discharge is causing aggradation of river bed levels in the lower river basin that is
gentle slope and low flow velocity.

- In addition, flash floods occur at the Lumi River’ s Tributaries.

- Most of upper and middle of the Lumi River Basin is located in the territory of the United

Republic of Tanzania and mountain area of Kilimanjaro and the area has a high precipitation.

Natural Conditions that are described in the Chapter-1 and Hazards in this area are shown as

next table.

Table 2.2.1 Natural Conditions and Hazards in the Upper and Middle Lumi River Basin

Natural Conditions Hazards

Heavy rains in the mountain area
Geography: A sharp inclination (1/30 -1/20)

Soil Erosion
High velocity and tractive force
High peak discharge

Large area of bare lands

Soil erosion
Sediment run-off
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(2) Characteristics of Flood Damage from Socio-economic conditions

Relationship between conditions on Social and Economic and Vulnerability/ Exposure to
Natural disasters in the upper and middle Lumi River Basin are shown below.

There are stockbreeders and fish farmers in the area. The area extends across border of Kenya
and Tanzania. In order to analyze flood characteristics of the Lumi River Basin, data of
metrological, hydrological, geological and land use in the upstream area are required. However,
most of upper and middle river basin is located in the territory of the Tanzania, sharing
information between the government of Kenya and Tanzania is not established at this moment.

Table 2.2.2 Conditions on Social and Economic and Vulnerability/
Exposure in the Upper and Middle Lumi River Basin

Socio-economic conditions Vulnerability/ Exposure

Population is 10,000.
Density of population 50~150 person/km

Density of population is low. Vulnerability is
small.

Make it difficult to protect livestock and breed

Stockbreeding

Culture fishery in the Lake Chala Lose/ threaten fish former’s livelihood

Highway and trunk route Structural vulnerability of roads and bridges

Difficult to collect data of metrological,
hydrological and etc from the Tanzania

The basin is located in International River Basin
(Kenya and Tanzania)

Heavy Rainfall at Mt. St (B l
Kilimanjaro et g Gy T Laakiror

7144

e A 1 ;';m,_\
.. ——" LT § i 1

Flash flood at Tributary
stream

: ;‘/ 1= ia)
37145
4 7
ISR e JRE : i 1
: o e X = L=
oy, - % 39 | =
e WP RN Tl e
*9337025¢ 9337080
L% A KRB L '\ |
: 7 UN
93371 % “adatoot e
i Ll e R 3
§ LA ey '..' A 4 N\, 207
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Figure 2.2.3 Flood Characteristics in the Upper and the Middle Area of Lower Lumi River
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(3) Flood Damage Mechanism

Around upstream to middle stream, sediment outflow has occurred with farmland erosion
caused by furious rainfall and high velocity sheet flow. However, in this area, raising livestock

is also prosperous, and then the impact from sediment outflow is not so severe.

2.2.3 Flood Characteristics of Low-lying Area in the Lower Lumi River Basin (B)

Flood Characteristics of low-lying area in the lower Lumi River Basin which are analyzed

from the aspects of natural, Socio-economic conditions are shown below.

(1) Flood Characteristics from Natural Conditions

- Low-lying area is inundated by flood water of over flow and dyke break from the Lumi River

due to lack of flow capacity.

- The lack of flow capacity is caused by narrowness, high bedded and gentle slope of the Lumi
River. Aggradation of river bed levels is generated by discharged sediment. Moreover gentle
slope (1/1000 - 1/500) of river profile is causing low flow velocity. (Reference on Photo

which was taken near the mouth of the Lumi River)

- Drainage canals (Canal-A, -B and -C) which are located in the inundation area don’ t have
enough flow capacity and part of embankment along the canals is broken; hence these canals

don’t fulfill their function of existed facilities.

- Inundation is prolonged at the low-lying area because gradient of land features is gentle
(1/1000 - 1/500).

- In addition, due to rising water level of the Lake Jipe, flooding water has nowhere to go

Photo 2.2.1 Near the Mouth of the Lumi River

(the River is narrow and water level is higher than farming land)
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Natural Conditions that are described in the last chapter and Natural Risks (Hazards) in this

area are shown in Table 2.2.3.

Table 2.2.3 Natural Conditions and Hazards in the Lower Lumi River Basin

Natural Conditions Hazards

Gentle river bed slope and flat landscape

Interrupt the flow of water

downstream

through the

Discharge large amounts of sediment
Narrow river

Aggradation of river bed, there is the threat of
levee breach.
Small capacity of river flow

)

Characteristics of Flood Damage from Socio-economic conditions

Due to long term inundation, highly-populated area has impacts of flooding including damages
to properties and farmlands, destruction of crops, no-access of springs water (muddy after

flooding), non-functioning of infrastructures facilities (severed road, physically impossible to

commute to school, flooding in hospitals

- Part of bank along the canals is broken

- 20,000 households were inundated and 60,000 residents were evacuated in Kimorigho

and etc.) and loss of livestock.

by local farmers in order to take agricultural water.

location at the floods of year 2007 -2008.

- Refugees who are evacuated from floods are forced to displace for two months.

Relationship between “Socio-economic

are shown in Table 2.2.4.

conditions” and “vulnerability/ exposure” in this area

Table 2.2.4 Conditions on Social and Economic and Vulnerability/

Exposure in the Lower Lumi River Basin

Socio-economic conditions

Vulnerability/ Exposure

Highly-populated residential area (population
density of 600 people per square kilometer)

A number of refugees who might be affected by
flood

Agriculture and stockbreeding have been

prosperous in this area

Agricultural production stoppage, Protection of
livestock, difficulty of breeding, affect the
residents' livelihood

Part of bank is broken by local farmers in order
to take agricultural water.

Creation an adverse impact on surrounding area

Unpaved community road

Roads are severed by floods

Tourist facilities locate near the Lake Jipe

Due to inundation and severed roads, stoppage
of a service for tourists
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|a
1 Long term inundation

Flooded house —— 1:100,000

Figure 2.2.4 Flood Characteristics in the Low-lying Area of Lower Lumi River

(3) Flood Damage Mechanism

224

The Lumi River is a raised up river, and then flood water diffuse to low lying drainage basin
by outflow or dyke break from lower Lumi main stream. Submersion is prolonged because
relevant area is a flat plain and hard to drain.

There are various damages such as destruction of houses made from mud, loss of agricultural
products, pollution of spring for daily life, weakening of unpaved roads and submersion of
social infrastructures like a hospital and death of livestock. In addition, there is a damage
forced residents to evacuate long term because the area is wholly submerged and unavailability
of houses to stay.

Flood Characteristics near the Lumi River’s Tributaries (C)

Flood Characteristics near the Lumi River’s Tributaries which are analyzed from the aspects of
natural, Socio-economic conditions are shown below.

-36-



Project on Capacity Development for Lumi River Basin
Effective Flood Management in Flood Prone Area Selection Process and Implementation Plan of the Pilot Project

(1)

Flood Characteristics from Natural Conditions

Due to short-term torrential rainfall, flash floods sometimes occur near Lumi River’s
Tributaries including the area of Tsavo West National Park and hilly district. In addition, Due

to clay soil, rain water doesn’ t seep underground and surface run-off occurs

Natural Conditions that are described in the Chapter-1 and Natural Risks (Hazards) in this area

are shown in Table 2.2.5

Table 2.2.5 Natural Conditions and Hazards near the Lumi River’s Tributaries

Natural Conditions Hazards

Short-term torrential rainfall at hilly | Arrival time of flood is short.
district High peak discharge

Steam erosion occurs

(2)

Characteristics of Flood Damage from Socio-economic conditions

Infrastructures such as roads and bridges, houses, household goods and livestock suffer
damage from flash flood that hit rural communities in flat area. Additionally, flash floods lead

to damage that irrigation channels are severed.

“Socio-economic conditions” and “vulnerability and exposure” in this area are shown in Table

2.2.6.

Table 2.2.6 Conditions on Social and Economic and Vulnerability/
Exposure near the Lumi River’s Tributaries

Socio-economic conditions Vulnerability/ Exposure

- Flash food from hill attack villages

Village is on flat land - Affected people by flash flood is approximately
Population is approximately 18,000 7,000. (Rekeke 200, Kimala 950, Mata-Jipe 3,000)

- Long term inundation does not occur

Irrigated agriculture has been prosperous in | Damage on irrigation channel has an influence on
this area farmers’ livelihood

The highway between Taveta and Mwatate | A temporary halt and/or stagnation in logistics due to
serve an important function of logistics. inundation

Tourist facilities locate near the Lake Jipe

Stoppage and halt of service for tourists, due to
inundation and severed road network

There is a gully erosion in front of the health | Emergency rescue is not able to be provided during

clinic

flooding

Unpaved road Vulnerable by soil erosion and precipitation
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g e , : : Severed Main Road
i (and bridge)

=t

i

(3)

Figure 2.2.5 Flood Characteristics near the Lumi River’s Tributaries

Flood Damage Mechanism

Flash flood around downstream, upper to middle stream and tributary is caused by
concentrated rainfall and occurrence of flood with large peak flow in short term in a small river
course of seasonal stream.

In the course of down flow, flood water flow down with bank erosion. There are some cases
that flood water makes a new river course by overflowing from current river course, and then
some roads or bridges crossing the river are broken, and also houses or farmlands have
damages.
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2.3 ANALYSIS ON FLOOD DAMAGE AND COUNTERMEASURE

2.3.1 Analysis on Flood Damage and Countermeasure for Earth and Soil Flown Out
Area in the Upstream of Lumi River Basin

(1) Summary of Damage and Measures

Based on the field survey done by this time, flood damage in the upstream of Lumi River was

analyzed using by logic tree.

Issue to be solved Kind of damage Specific damage Situation of damage Its cause

Breakdown of agricultural land by
debris flow
Flood damage in the middle —— — Reduction of producton ~ ——  Reduction of agricultural

o Damage on asgricutture .
to upstream of Lumi River : * of agricuttural crops land Erosion of soi

Figure 2.3.1 Analysis on Problem Tree

§
Damage on agriculture is occurred in the middle to ,M‘“
upstream of Lumi River. Damage on agriculture is

mainly caused by debris flow and soil erosion.

To derive the countermeasures, objective tree

analysis was carried out. The result is shown on the

following figure. Issues to be solved are placed on

the left side and the measures are specifically Irrtion canal broken down by flash

presented therefrom. flood from lateral face
Point to cope with Mesure to be taken Action
Mitigation of flood Breakdown of agricultural land by————Prevent outflow of debris Sabo dam
damage in the middle to debris flow Restriction on
upstream of Lumi River logging
Erosion of soil Strengthening of soil Protection of
vegetation Forestation
activity

Figure 2.3.2  Analysis on Objective Tree
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Many flash floods occur during rainy season in the
middle to upstream of Lumi River. Flash flood brings
about a lot of damages inducing debris flow. To prevent
flowing out of debris flow, Check dam is considered as
a countermeasure. On the other hand, damage on soil

erosion becomes a serious issue. Flowing out of earth

and soil causes irrigation pond to be buried by soil ) g
erosion, and this induces another issue to lose the ChC Dam
primary function of the irrigation pond. To cope with (Example of Nzoia River)

this issue, strengthening of soil by restriction of logging, forestation activity, etc. is considered

effective.

2.3.2 Analysis on Flood Damage and Countermeasure in the Long-term Inundated
Area of the Downstream of Lumi River
(1) Summary of Damage and Measures
Based on the result of field survey by this time, analysis was carried out on the area where
damage occurred by the long-term inundation of the downstream of Lumi River using by logic
tree.
Issue to be solved Kind of damage Specific damage Situation of damage Its cause
X B Red.uctionof T Lossof agricultural land function Long-term inundation
Damage on production __| agricultural crops
L Loss of livestock —— Drowning of livestock _— Lack of knowledge information to
mitigate damage
Long-term inundation
area of the downstream _ Impossible to reside — House located on low land

of Lumi River

Washout/submergence of house

— Impossible to deliver agricultural

Damage on living —1 Hampering of logistics Submergence of road
crovs to market,
Outflow of sewage water from toilet
— Health Hazard —— Hygienic problem 4|:
Spring pollution

Figure 2.3.3 Analysis on Problem Tree

Long-term inundation brings about damage and loss
of agricultural land and livestock in this area.
Besides, houses and infrastructures are largely
damaged and submersion of houses and road under
water also occurred. This gives an impact to the life

and living of the residents.

To derive the countermeasure, objective tree

Condition at the time of flooding
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analysis was carried out. The result of analysis is shown on the following figure. Issues to be

solved are placed on the left side and the measures are specifically presented therefrom.

Point to cope with Measure to be taken Action

Rehabilitation of Lumi River

Rehabilitation of drainage channel

X X Measure on . .
 Long-term inundation Repair of river bank

overflow/breakdown of

bank of Lumi Ri
Anic of Lumi River Dredging of Lake Jipe

Forestation activity in the upstream

Resident obtains . . .

. ——— Education on disaster prevention
knowledge on disaster
Flood mitigation in the long- Knowledge/information prevention.

term inundation area of the for damage mitigation

downstream of Lumi River Resident obtains

information on disaster

——— Early flood warning system

House located on low

land

|—— Submergence of road

Outflow of sewage
water from toilet

Spring pollution

Secure living quarter at
the time of disaster

Protection of inundation

Prevention of submersion
of toilet

Prevention of infiltration
of flooded water

Raised up toilet

Constrcution of evacuation camp site

Construction of community road

Spring protection (gabion)

Figure 2.3.4 Analysis on Objective Tree

Inundation in this area has various impacts
such as pollution of drinking water by
interfusion of flooded water to the spring,
damage to houses and living of the residents.
For instance, severed road by inundation will
make students go to school and agricultural
products to deliver to the market impossible.

In addition, as the access to the hospital

becomes impossible, another issue will occur

Road Bridge rushed out
Place : Rengesa

where by the resident cannot have medical
service. Furthermore, as the residents have
little knowledge and information to reduce . . ‘ g
damages, the damages becomes larger such as <5 V '
to drown livestock. To reduce the flood
damage, it is considered an effective mean that
the residents

acquire  knowledge and

information on disaster prevention and devise

countermeasure by themselves. As

M«- 3 S i . B
Damp ground where the bank of Canal-C
has been washed out

countermeasures, education on disaster
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prevention at school, early flood warning
system, etc. are considered. Further, to force an
end of inundation from Lumi River, the
countermeasures such as widening of and
improvement by dredging, etc. of Lumi River,
improvement of the existing drainage canal in

low-lying area and dredging of Lake Jipe to

improve the storage capacity are considered.
There are three major existing drainage canals
of Canal A, Canal B and Canal C. It is

Land elevation after inundation of house
Place : Rengesa

considered to reduce the flood damages largely
by heighten the flow capacity of these Canal A, o
Canal B and Canal C by way of dredging and
improvement. Especially, though the bank of
Canal C is partly broken down at present, it is

one of the options to rehabilitate the bank.

Besides, there are many residents forced to

evacuate in the long-term inundation area of the

River because the

the

downstream of Lumi

Evacuation camp site
Place : Kimorigo

inundation is prolonged, houses are
impossible to reside and the houses are washed out. Assurance of living quarter is important
for victims of flood, therefore, construction of evaluation camp is considered as a
countermeasure. There is an existing place being utilized as evacuation camp site, however, the
facility is not well constructed. Therefore, it is considered appropriate to improve the existing

evacuation camp. Countermeasure method to be considered for this area is summarized below.

Table 2.3.1 Countermeasure Method to be considered in the Downstream
of Lumi River and Long Term Inundation Area

Serial Countermeasure Method to
. Remarks
No. be considered
L-W1 Improvement of Lumi River Implement at the plaqe where the overflow occurs frequently in the
downstream of Lumi River.
L-W2 Improvement of Drainage Dredging of the existing Canal A/B/C.
L-W3 Repair of Bank Repair the bank of gateway of Canal C which is broken down.
L-W4 Dredging of Lake Jipe ?iglsove earth and soil deposited to increase the reservoir capacity of Lake
L-W5 Forestation Activity in Activity to promote plantation and forestation.
upstream
L-W6 Education on Disaster Educate the residents on how to reduce the current flood damage by
] prevention themselves
Deliver information to the downstream area after gathering and analyzing
L-W7 Early Flood Warning System | information on flood such as rainfall, etc. in the upstream of Lumi River
Basin.
L-W8 Construction of Evacuation There is an existing camp site in the downstream of Lumi River. Expand
] Camp the evacuation camp facility.
L-W9 Development of Community | Raising elevation of Community Road in the long term inundation area of
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Road the downstream of Lumi River.
L-W10 Raised up toilet Implementation of raising elevation and guidance.
L-W11 Spring protection (gabion) Construction of gabion near by springs

2.3.3 Tributary Area in the Downstream of Lumi River

(1) Summary of Damage and Measures

Based on the result of field survey by this time, analysis was carried out on this area using by

logic tree, too. Its result is shown in the following figure.

Issue to be solved Kind of damage Specific damage Situation of damage Its cause

Washout of land along the river — River bank erosion

— Damage on property

Scio-economic damage — . Erosion of soil
Outflow of soil —

Lack of knowledge/information for
Flash flood of tributary in the L Damage on living — Loss of livestock/ J— Wiees

R . flood mitigation
downstream of Lumi River agricultural products 8
—‘ - Damage on house and Structure of house/infrastreuture
Impact on daily life ~—— _— o
infrastructure not considering flood
Damage on daily life p—

Deterioration of sanitary condition Outflow of human waste by

— Damage on health ——— X e .
by spreading of human waste submergence of toilet

Figure 2.3.5 Analysis on Problem Tree

In the tributary of downstream of Lumi River,
flood damages occur such as washout of land
along the river, flowing out of soil, loss of
livestock and agricultural products, damages
on houses and infrastructures, deterioration of
sanitary environment by spreading of human
waste, etc. Major reasons of those are

considered to be erosions of river bank and

soil, lack of knowledge and information to

: A A X =
reduce flood damages, structure of houses and Wash out of land by bank erosion of
infrastructure  not  considering  floods, seasonal river

] ] Place: Rekeke
submersion of toilet, etc.

In the tributaries of the downstream of Lumi River and the small rivers directly flowing into
Lake Jipe, the river bank is eroded by flash flood, and damages on agricultural land and
housing lot are occurred by washout of land. It is supposed to be that the rainfall in the
upstream swells the dry up river (seasonal river), where normally there is no water in the
narrow river course, into flash flood with erosion of river bank. Besides, the area was covered
by trees once. However, as the trees were logged as fuel wood materials, there are only

scattered trees in the area at present. Therefore, if there is a heavy rain, the rainfall directly hits
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the surface soil, and it results in washout of soil.

Damage to living is also large, for example,
cribs such as chicken house, etc. are hit and
submerged by flash flood, and livestock is
drowned. Agricultural products are also lost
by inundation. Breakage of houses and
infrastructures, especially, transportation

infrastructure such as roads and bridges by

flood is remarkable in this area. This is
) X, l\\\\

ce soil

) ) ) Agricultural land of which the surfa
construction, operation and maintenance of has been washed out by flood

houses and infrastructures, floods are not Place : Kimala Irrigation Scheme

largely because, in planning, design,

considered and the people do not know the proper material and method.

Damages on toilet often induce sanitary issues. Toilet in this area is mainly constructed by
digging a hole on the ground and surrounded by wall and roof. These toilets are submerged
under water at the time of flood and the human waste is flown out. Sanitary environment is

deteriorated and this causes various waterborne diseases like Cholera, etc.

To derive the countermeasures, issues to be solved are placed from the left side and the

measures are specifically presented.

Point to cope with Measure to be taken Action

— River bank erosion ——— Measure on erosion Bank protection

Forestation activity

— Erosion of soil — Preservation/development of
forest
Resident obtains knowledge Education on disaster prevention

Damage mitigation by flash Lack of on disaster prevention.
—— knowledge/information for

flood of tributaries in the

downstream of Lumi River flood mitieation

Resident obtains information Early flood warning system
on disaster prevention.

Structure of

house/infrastrcuture not Improvement of submerged T Construction of community road

considering flood road network

Outflow of human waste

———  Prevent subnergence of toilet Raising up of elevation of toilet

by submergence of toilet

Figure 2.3.6 Analysis on Objective Tree

For countermeasure on washout of land along the river, construction of bank for protection
from river bank erosion is considered as a short-term measure. However, since the maximum

discharge at the time of flood is impossible to be estimated, adoption of these measures shall
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be limited to the area where very important facility is built nearby the dry river.
For washout of soil, it is considered, as one of the
methods, to reforest for the purpose of protection
and development of forest and trees. In fact, it may
not be difficult as the forestation activity is carried

out in the downstream of Lumi River by the

volunteer group organized by Red Cross of Kenya.

Forestatio by KRCS Volunteer Group
o (Planting nursery tree)
small or few, it is ideal to promote as much as Place : Rekeke

Forestation requires time to heighten an effect,

however, as an impact to the environment is quite

possible as a countermeasure to be adopted by the

community level.

Regarding loss of livestocks and agricultural
products, lack of knowledge and information to
reduce damage by resident level becomes obstacles.
For instance, chicken house is constructed directly
on the ground though it is submerged every year
by flood. Accordingly, chickens are easily drown 1S e ARDE
by the inundation caused by flood. There is a - Chicken House

possibility to reduce damages by raising elevation of chicken house not to be submerged under

water like the south east Asian countries where many floods hit every year. It is quite important
that the residents shall have such a knowledge for reduction of damage, and minimizing the

flood damage will largely contribute to the recovery of living after flood damage.

Regarding damage on house and infrastrcucture,
the structure not considereing the flood is
considered problematic. Concrete bridge shown on
the right photo crossess over the dry river and the
water passess through the pipe culvert. However,
the diameter and the number of pipe culvert seem

to be rather small to cope with the discharge during

> o 5

flood. Method to estimate the discharge during Bridg Wit pipe culvert installed at
flood is not established in Kenya. Therefore, the dry up river crossing the road

especially the open channel of the bridge often does not secure enough cross section to
discharge flood safely to the downstream. Countermeasure for these damages is to establish a
calculation method of flood discharge in this area and to recommend the adoption of method to
the parties concerned who construct the road and bridge. Further, the elevation of road surface
is also often determined lower than the inundation level by the flood, therefore, it is considered

necessary to install proper size of culvert and to raise the elevation of surface of the road.
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Regarding deterioration of sanitary environment by
overflowing of toilet, it is recommended to raise
the elevation of toilet as implemented in Nyando
River Basin. To raise the elevation of toilet has
already been implemented in part of this area.
Therefore, it is necessary to enlighten the resident’s

mind by introducing such an example. &

Washout of the concrete bridge of the
same structure to the above by flash

Considering the above, countermeasure method to flood

be considered is summarized below.

Place : Rengesa

Table 2.3.2 Countermeasure Method to be considered in the Flash Flood Occurrence
Area of Tributary in the downstream of Lumi River

Serial Countermeasure Method to Remarks
No. be considered
L-El Bank Protection Implementation of gully at the right place near Rekeke.
L-E2 Forestation Activity Activity to promote plantation and forestation.
L-E3 Education on  Disaster | Educate the residents on how to reduce by themselves the present flood
Prevention damage.
) . Supposing a system utilizing the simple measurement and communication
L-E4 Early Flood Warning System method which is considered to be adopted by WRUA and WRMA.
Construction of Community | Raising elevation of community road in the soil and river bank erosion areas
L-E5 .
Road of the downstream of Lumi River.
L-E6 Raised up Toilet Implementation of raising elevation and guidance.
2.4 SELECTION OF FLOOD DAMAGE TO BE PREVENT PREFERENTIALLY
2.4.1 The Result of Workshop for Flood Damage Analysis by Community

In Lumi River Basin, the workshop was held to analyze the problems in Lower Lumi sub

catchment with WRUA members, WRMA-SRO staff and JICA project team members on Nov.

2nd, 2012

As a result of analysis, the causes of flood are pointed out as bellow.
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Table 2.4.1 Analysis for the causes of flood by interviewing to WRUA Members

Theme

Causes

Principal Influence from

Flooding
Floods Rainfall around the Mt. Kilimanjaro slope
(Upstream) Sediment flow from Mountain slope Flash Floods
Rise .of. east side Wadi river apart from the Flash Floods around tributary
Lumi river
Floods Sediment flow around upstream Flooding by long term
(Downstream) | —Raised bed river inundation

Bank erosion
—Newly generation of river course

River course diversion

Concerning flood damages, following analysis was done and was indicated the priority order
lead by WRUA members

Table 2.4.2 Damage Analysis and Priority Order Determined by WRUA Members

Priority order
determined by Item Primary Damage Secondary Damage
WRUA members
Soil erosion - Sediment outflow to downstream - Raised up the river bed
D (Middle stream) (Lumi river, Lane Jipe)
Soil erosion - Destruction of farmland
(Downstream)
- Evacuation
. . - Suspending educational
. - Submersion and destruction of houses o
@) Submersion activities
- Farmland damage .
- Income decreasing
- Food shortage
Polluted water . . - Water shortage
® resource - Pollution of springs - Drought
Damage of - Cutting roads between (Eldoro anq Taveta | Unable to get commoditics
. / Taveta and Kitobo / Taveta and Jipe )
infrastructures - Unable to transport
- School
® Lives - Livestock

- Human (Rare case)

2.4.2 Selection of Flood Damage to be prioritized

The flood damages in Lumi river basin is principally classified 3 types such as A) Soil and

sediment run off (Upper and middle river basin), B) Widespread and long-running inundation

which is caused by overflow and dyke break from the Lumi River (Low-lying area at the lower

river basin) and C) Flash flood (Branches of the Lower Lumi River and small streams flow in

the Lake Jipe).

Based on the evaluation of flood damages by communities previously described, each impact

from flood damages are evaluated from the viewpoints of social impacts as “Number of

affected people and houses” or economic impacts as “Losses of merchandise, agriculture,

transportation and sightseeing industry”, and are shown in the following table.
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Table 2.4.3 Selection of The Flood Damages should be Corresponding Preferentially

Social impacts

Economic impact

Flood type AL R g ] ] Sight-seeing | Priority order
affected affected | Merchandise | Agriculture | Transportation -
industry
people houses
A) 3?;1 and sediment run Low Low Low High Mid Mid Low
B) Widespread and
long-running
inundation which is . . . . . :
caused by overflow and High High Low High High High High
dyke break from the
Lumi River
C) Flash flood Mid Mid Mid Mid High High Slightly high

In the 3 types of flood damages, it shows that the damage by “A) Soil and sediment run off”

has strongest impacts socio-economically, and next is the damage by flash flood along

tributaries. The damage by “Soil and sediment run off” in upstream to midstream has impacts

to agriculture but the impacts to socio-economic matters is not so high, and then the priority is

low. The measure to reduce the soil erosion and sediment outflow should implement in long

term perspective because it takes long time to be given the effects.
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&, SELECTING PROCESS OF PILOT PROJECTS

3.1 VIEW POINT OF EVALUATION

In this chapter, the project team selects a pilot project. As shown in last chapter, the most
prioritized flood damage is inundation in the urban area of Isiolo and bank erosion that can
affect transportation infrastructure. A structural countermeasure is selected based on

information of the last chapter, as a pilot project.

Evaluation consists of Relevance with PCDEFM Project and 5 Five Criteria: Relevance,

Effectiveness, Efficiency, Impact and Sustainability.

The point of relevance with PCDEFM includes “Possibility of it being implemented by
WRUA”, “Term” and “Budget” of the countermeasure. The item “Possibility of it being
implemented by WRUA” evaluates whether WRUA and community can be the main actor of
the countermeasure and whether the countermeasure can be incorporated into the SCMP.
“Term” means whether the countermeasure finalizes within 3-5 years that is expiration year of
SCMP and within CDEFM project term. “Budget” considers whether budget of the
countermeasure can be less than 5 million yen that is the highest amount of WSTF fund to
contribute for WRUAS so far and that is also maximum budget for a pilot project of CDEFM

project.

The project team defined 5 criteria as the description on following table, and then evaluated the

countermeasures by marking “A”, “B” and “C” according to these 5 Items.

Table 3.1.1 Definition of 5 Items for Pilot Project Selection

Requirements from the stakeholders, Needs of target area

1 | Relevance ; . : .
Dimension of economic damage and human suffering.

Degree of damage mitigation
2 | Effectiveness (Number of beneficiary, Reduction of submergence period, area and
number of affected people)

Cost effectiveness
3 | Efficiency (It is evaluated by estimated qualitative dimension and degree of damage
mitigation)

Spreading effect within a same basin or to other areas

4 | Impact Indirect effects

Sustainability of maintenance and project effects

> | Sustainability (On the assumption of pilot project completion according to the design.)

*The project team defined these 5 items for the purpose of this study according to “DAC’s evaluation 5 items”
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3.2 EVALUATION MATRIX

Table 3.2.1 Evaluation Study on Countermeasure against Long Term Inundation from Lumi River / Downstream Area (1)

No.

L-W1

L-w2

L-W3

Target Area

Downstream of Lumi River

West side of downstream of Lumi River (Canal A/B/C)

West side of downstream of Lumi River (Canal C)

Countermeasure (Project)

Channel Improvement of Lumi River

Drainage Channel Improvement

Repair of existing embankment

Outline

It is a work to widen of the river and to dredge raised river bed.

It is to remove accumulated sedimentation. Flow capacity can be
recovered.

It is repair work of existing embankment (canal C).
Overflow stream from Lumi River can be minimized.

Image

Evaluation items

o = Even if the main actor is WRUA, they can Even if the main actor is WRUA, they can implement Even if the main actor is WRUA, they can
§. 2z Possibility to operate the | implement the small-scale project through the C 1 the small-scale project through the SCMP and WSTF C 1 implement the small-scale project through the C |
e s project by WRUA SCMP and WSTF fund. However, such small scale fund. However, such small scale drainage doesn’t have SCMP and WSTF fund. However, such small scale
- E drainage doesn’t have suitable effect. suitable effect. drainage doesn’t have suitable effect.
< More than 1 vear plannine is required. It cannot be More than 1 year is required. It cannot be implemented Few months are required for the implementation.
= Project Term . yearp & d ) . C 1 within term of PCDEFM Project C 1 There is a possibility to implement within term of B 2
=7 implemented within term of PCDEFM Project . .
PCDEM project, depending on the scale.
~
@)
g Proiect Budeet A large amount of budget is required. Neither C 1 A large amount of budget is required. Neither SCMP C 1 A large amount of budget is required. Neither C 1
E roject Budge SCMP (WSTF fund) nor PCDEFM project cover (WSTF fund) nor PCDEFM project cover SCMP (WSTF fund) nor PCDEFM project cover
Relevance with PCDEFM Project- Total 3 3 4
Flood damagej is huge in this e.lrea. Residents and Flood damage. is huge in this firea. Residents and Flood damage is huge in this arca. Residents and
stakeholder highly request to improve the actual stakeholder highly request to improve the actual . .
. . L o . e . stakeholder highly request to improve the actual
Relevance situation. Lack of flow capacity of Lumi river is the A 3 situation. Sediment deposition is one of main factors. A 3 o . A 3
. . S . . . . situation. To bank up overflow from Lumi river and
main factor. Excavation and widening of the river To recover flow capacity of the drainage channel is . .
- . . . to lead to Canal C is effective and necessary.
5 channel is effective and necessary. effective and necessary.
&
g Effectiveness It colntrlbute.s con51derab1.y ‘Fo reduction of long A 3 Ft contr}butes c0n51d§rat‘>1y to reduction of long term A 3 Ft contrl.butes cons1de.rab.1y to reduction of long term A 3
g' term inundation from Lumi River. inundation from Lumi River. inundation from Lumi River.
& Efficiency Both cost and effectiveness are medium scale. B 2 Cost is extensive, and damage reduction is also huge. A 3 Both cost and effectiveness are medium scale. B 2
; Spreading effect is small. (The construction Spreading effect is small. (The construction requires It is difficult to spread structural works itself.
g requires respective design and plan according to respective design and plan according to flood However, maintenance system that is already
= Impact . . . C 1 - . . . C 1 L . B 2
= flood characteristics, climate and geological characteristics, climate and geological formation of the operated by WRUA in this community can be
E- formation of the site.) site.) spread.
. . . ) ) . Conti int i . Fortunately,
Continuous maintenance is necessary. If WRUA Continuous maintenance is necessary. If WRUA \X;)Ir{ll}lzli;l:m?Zilsl Z??;icseccl)srlﬁl;:ﬁz;sara}ireaz t)ni:reai,e
Sustainability implements this project with WSTF fund, C 1 implements this project with WSTF fund, additional C 1 . iy @ Y Obetd B 2
.. . . . . maintenance  system of irrigation facilities
additional maintenance cost should be considered. maintenance cost should be considered. S
voluntary. Sustainability is highly expected.
Evaluation by Five Criteria=Total 10 11 12
Main Actor of the Project Taveta County MWI/NWCPC Taveta County/ MWI/NWCPC Taveta County/ MWI/NWCPC

Public assistance (Government Level)
Mutual support (Community Level)
Self-help (Personal Level)

Public Assistance

Public Assistance

Public Assistance

Comment

Each stage such as planning, design, and construction need long term.

Maintenance cost is more expensive than other countermeasures.
Relevance with PCDEFM project is low.

Each stage such as planning, design, and construction need long term.
Total construction cost is more expensive than
countermeasures. .Relevance with PCDEFM project is low.

other

Repair of broken part of Canal C is relatively simple and short term.
Immediate result is expected.

A(3 point): Excellent / B(2 point): Good / C(1 point): Poor
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Table 3.2.2 Evaluation Study on Countermeasure against Long Term Inundation from Lumi River / Downstream Area (2)

No.

L-W4

L-W5

L-Wé

Target Area

Long term inundated area / Downstream of Lumi River

Long term inundated area / Downstream of Lumi River

Long term inundated area / Downstream of Lumi River

Countermeasure (Project)

Dredging of Lake Jipe

Forestation Activity at Upstream

Education on Disaster prevention

Outline

It is a work to recover flow capacity. It is effective to remove
sedimentation at the area between Lumi River and Lake Jipe.

It is to protect and recover vegetation in the upstream of the mountain.
Its storage effect will rise.

It is educational activity to give information to reduce damage from flood
and raise awareness of disaster prevention.

Image

Evaluation items

Main Actor of the Project

Taveta County/ MWI/NWCPC

WRUA etc.

g g g | Possibility to operate the | It is not a WRUA-scale project, but government-scale. C 1 It can be operated by WRUA and incorporated into the A 3 It can be operated by WRUA and incorporated into the A 3
§. 8 2 | project by WRUA Community cannot implement this countermeasure. SCMP. SCMP.
=S M .. . . . . . .
S =E . ore than 1 year planning is required. It cannot be If seeding is acquired, preparation term is short. . . .
=i Project Term implemented within term of PCDEFM Project ¢ ! However, growth of a plant requires a long term. B 2 It can be implemented with short term preparation. A 3
= A lar f i i i i i i
= . ge amount of budget is required. Neither SCMP A certain amount of budged is required to purchase .
gl T (WSTF fund) nor PCDEFM project cover C ! effective amount of seedling. B 2 Budget can be relatively low. A 3
Relevance with PCDEFM Project- Total 3 7 9
Stakeholders also recognize the issue of sediment WRMA has a high request of enforcement of community.
Relevance deposition at Lake Jive. This can be more effective if | A 3 Volunteer groups already practice forestation activity at A 3 In addition, some damage can prevent if people have A 3
P pe: . downstream. Collaboration with them is expected. knowledge on flood management. So it importance is
L-W2 and W3 are implemented at the same time. high.
= It is expected certain effect against number of educated
s Effectiveness It contributes considerably to reduction of long term A 3 If this countermeasure implement at appropriate scale, B ) people. Their knowledge on disaster prevention can B )
g inundation. sedimentation from upstream would reduce. implement wherever and whenever they need. Its effect
= can be spread.
= It can give knowledge on disaster prevention to a large
= Efficiency Large .scale construction is necessary, but effect is B 2 Both cost and effectiveness are medium scale. B 2 number of people at the same time. Cost is low. | A 3
z extensive. Effectiveness is high when the knowledge is rooted.
9_ Spreading effect is small. (The construction requires Appli.cation in pther area is not difﬁ?““ In addition, it
‘3. Impact respective design and plan according to flood N : contributes environmental conservation. B 5 Knowledge can hand down from beneficiary to their A 3
= P characteristics, climate and geological formation of the family and friends. It can expand widely.
site.)
Continuous dredeine is necessary. Additional cost is Once main actor is aware the importance, activity can Local people such as school teacher and community
Sustainability . ging 4 C 1 continue. Maintenance is complicate. It takes time to B 2 leader can be a lecturer. So educational activity sustain. A 3
high. grow up. In addition, integration into curriculum is important.
Evaluation by Five Criteria= Total 10 11 14
Ministry of Education/ Taveta County Educational Officer/ Teachers /

WRUA

Public assistance (Government Level)
Mutual support (Community Level)
Self-help (Personal Level)

Public Assistance

Mutual Support

Mutual Support*Public Assistance

Comment

Each process such as planning, design, and construction need long term.
Large scale dredging is required for extensive effect. Dredging should be
continued semi-permanently. Sustainability is low. .

Preparation can be short term. Evaluation is high on all items. It
contributes to reduce global warming.

Preparation can be short term. Community based activity relates with
concept of PCDEFM project.

A(3 point): Excellent / B(2 point): Good / C(1 point): Poor
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Table 3.2.3 Evaluation Study on Countermeasure against Long Term Inundation from Lumi River / Downstream Area (3)

Downstream of Lumi River

No. L-W7 L-W8 L-W9
Long term inundation area / Long term inundation area / . . L
Target Area DT R G LT R Long term inundation area / Downstream of Lumi River

Countermeasure (Project)

Early Warning System (IFAS/GFAS)

Environmental Improvement of Evacuation Camp

Development of Community Road

Outline

It is a system to transmit flood information based on satellite information
(IFAS/GFAS). People can prepare for the flood.

It is to enhance and improve existing evacuation Camp during flood.

It means to construct a culvert or rise up community road in order to
prevent its incapability by flood.

Image

e E )

ey

i

i

L

be ), 1

Evaluation items

- It is difficult to implement only WRUA’s capacity. Even if the main actor is WRUA, they can implement . . . .
T T - . ) :
8 2 Pfg?:gl"gy WtROU Aoperate the However, it can be executed with cooperation between B 2 the small-scale project through the SCMP and WSTF B 2 SEr\Tg(:lTl-I:(:tE:]li rr}eg_r;;c:ﬁrrolj Y}vﬁgg‘g&? :ﬁg\l}\rﬁsgll_?:n;srr]]tdthe B 2
mg | P WRMA and WRUA, fund. Pro) g '
=) - "
=8 Few months are required for the implementation. There r?eescl)?ir;tia(;]r? S\z?ﬁtrruocg('jonag;r;n?;r;fivgnmggjrj t';fgvﬁ\éﬁr‘
3 Project Term It can be implemented with short term preparation. A 3 is a possibility to implement within term of PCDEM B 2 s . - . s 9 C 1
S. . . time. It is impossible to implement within PCDEF
D project, depending on the scale. ;
S project.
Budget scale is medium. It is not impossible to Budget scale is medium. It is not impossible to
i Project Budget Budget can be relatively low. A 3 implement with WSTF fund or budget of PCDEFM B 2 implement with WSTF fund or budget of PCDEFM B 2
= project. project.
Relevance with PCDEFM Project- Total 8 6 5
IFAS/GFAS is not common yet in Kenya, but lack of . . . . Community road is inundated during flood. It disturbs
. . . . . X Flood damage is huge in this area. Residents and . - . .
information on disaster prevention is recognized. It’s . . evacuation, communication in the community and
Relevance L . . : B 2 stakeholder highly request to improve the actual A 3 - . . . A 3
beneficial that residents know the information as soon situation communing to school. Residents request highly, Raised
m as possible during flood. ' up road is required.
§_, Warning information can be transmitted extensively.
§ However, if people don’t know how to react against There are existing evacuation centers in this area
o Effectiveness flood, this countermeasure doesn’t make sense. Its B 2 L g_ . ) A 3 Flood damage in this community is surely reduced. B 2
> effect becomes higher when it implement with Application is effective and in demand.
‘:_I education on disaster prevention.
§' Efficiency This can give good effect extensively with low cost. A 3 Both cost and effectiveness are medium scale. B 2 Both cost and effectiveness are medium scale. B 2
6 Once observation system is established in WRUA, Spreading effect is small. (The construction requires .
= S . o e . . . Almost all community have small scale road.
@ application at other river basin is not difficult. respective design and plan according to flood . . . e
= Impact . . . . B 2 . . . . B 2 Construction of such kind of road is not difficult. B 2
However, in the viewpoint of IFAS/GFAS function, characteristics, climate and geological formation of the L .
. L . Application at other area is expected.
effective area is limited. site.)
L . . L Maintenance cost is not so expensive. However, Maintenance cost is not so expensive. However,
Sustainability Once the system is established, sustainability is high. A 3 . p_ B 2 . _p B 2
maintenance system should be established. maintenance system should be established.
Evaluation by Five Criteria* Total 12 12 11

Main Actor of the Project

WRMA/KMD/Kenya National Disaster Operation Center/Ministry of
Special Program

Taveta County/ Kenya National Disaster Operation Center/Ministry of
Special Program

Taveta County/KeRRA/WRUA

Public assistance
Mutual support
Self-help

Public Assistance

Public Assistance

Mutual Support

Comment

Preparation can be short time. In addition, there is a staff who
participated IFAS/GFAS training in WRMA HQ. His knowledge can
utilize for this project.

Planning, design and construction process can be short time. Request
from community is considerably high.

Each process of planning, design and construction could take long time.

A(3 point): Excellent / B(2 point): Good / C(1 point): Poor
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Table 3.2.4 Evaluation Study on Countermeasure against Long Term Inundation from Lumi River / Downstream Area (4)

No. L-W10 L-W11
Tarset Area Long term inundation area / Long term inundation area /
g Downstream of Lumi River Downstream of Lumi River
Countermeasure (Project) Raised of toilet Spring protection (gabion)
Outline It is to rise up toilet to prevent water flow from come into the toilet and It is to install gabion to protect springs for prevention of
drain sewage. infiltration of flooded water.

Image

Evaluation items

Even if the main actor is WRUA, they can implement

hv w g sye . .
AZ P0s§1b111ty to operate the | It can be operated by WRUA and incorporated into the A 3 the small-scale project through the SCMP and WSTF B 5
= & project by WRUA SCMP.
E s fund.
=
=8 Few months are required for the implementation. There Few months are required for the implementation. There
= Project Term is a possibility to implement within term of PCDEM B 2 is a possibility to implement within term of PCDEM B 2
T:S. project, depending on the scale. project, depending on the scale.
- Budget scale is medium. It is not impossible to Budget scale is medium. It is not impossible to
i- Project Budget implement with WSTF fund or budget of PCDEFM B 2 implement with WSTF fund or budget of PCDEFM B 2
= project. project.
Relevance with PCDEFM Project- Total 7 6
Overflowed sewage from toilet cause expansion of Residents use spring water for daily life water and
Relevance infectious disease. Raised up toilet prevents to A 3 drinking water. Demand exists, but other donor and | B 2
= overflow. People’s demand is high. WRUA already implement the projects.
&
£ - . L . Spri tecti tributes  toward: i
§_ Effectiveness It is assumed to reduce infectious disease. B 2 dﬁﬁlr(lﬁl g VI\)/:t)e?Ciri?er:n er(;:rll Cr; uies  fowards - securing |- g 2
=
o One raised up toilet is moderate price. However, a large . . . .
< . . . It is not large scale construction and certain effect is
= Efficiency number of toilets should be developed for reduction of B 2 expected B 2
S infectious disease.
Q
= It is relatively simplified measure. So application in Installation of small gabion is not difficult to
® Impact . . A 3 . B 2
E' other area is not difficult. implement and spread to other areas.
Sustainability Ma.mtenance cost 1S not so expenswe: However, B 2 Ma}ntenance cost 18 not so expensive. However, B b
maintenance system should be established. maintenance system should be established.
Evaluation by Five Criteria= Total 12 10
Main Actor of the Project WRUA, etc WRMA/WRUA

Public assistance (Government Level)
Mutual support (Community Level) Self help Mutual Support
Self-help (Personal Level)

Preparation is short term. All evaluation items show good score. | All items are scored B. Spring protection project is already implemented

o ¢ ; . D
ommen Collaboration with Ministry of Public health is effective. in Kubwa Springs by UNDP and in Kitobo area by WSTF.

A(3 point): Excellent / B(2 point): Good / C(1 point): Poor
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Table 3.2.5 Evaluation Study on Countermeasure against Flash Flood from Tributary River / Downstream Area (1)

No.

L-E1

L-E2

L-E3

Target Area

Tributary Stream Area / Downstream of Lumi River

Tributary Stream Area / Downstream of Lumi River

Tributary Stream Area / Downstream of Lumi River

Countermeasure (Project)

Bank Protection

Forestation Activity at Upstream of Tributary River

Education on Disaster prevention

Outline

It is a structure to prevent riverbank erosion.

It is to protect and recover vegetation in the upstream of the
mountain. Its storage effect will rise.

It is educational training to mitigate the impact of flood and to improve
livelihood.It can reduce damage from flood and raise awareness of disaster
prevention.

Image

Evaluation items

- v | Possibility to operate the | Even if the main actor is WRUA, they can implement the B 2 It can be operated by WRUA and incorporated into A 3 It can be operated by WRUA and incorporated into the A 3
;g. % project by WRUA small-scale project through the SCMP and WSTF fund. the SCMP. SCMP.
<
3 2 Few months are required for the implementation. There is a
5]
[] . ossibility to implement within term of PCDEM project, If seeding is acquired, preparation term is short. . . .
Project Term P . Y P . . proj . (6] 1 & q prep . B 2 It can be implemented with short term preparation. A 3
§__ depending on the scale. Study on appropriate installation However, growth of a plant requires a long term.
= location takes time.
S
=) : Budget scale is medium. It is not impossible to implement with A certain amount of budged is required to )
mM | Project Budget . B 2 . . B 2 Budget can be relatively low. A 3
E - 8 WSTF fund or budget of PCDEFM project. purchase effective amount of seedling. & 4
Relevance with PCDEFM Project-Total 5 7 9
There are tributary and seasonal river in this area. Bank
erosion is remarkable during rainy season, Any Volunteer groups already practice forestation WRMA has a high request of enforcement of community. In
Relevance countermeasure is implemented. Stakeholders highly request A 3 activity at downstream. Collaboration with them is A 3 addition, some damage can prevent if people have A 3
provision. Bank protection works as bridge and road expected. knowledge on flood management. So it importance is high.
protection. It is effective and necessary..
m - - -
s It is expected certain effect against number of educated
S Effectiveness There are a lot of tributary and seasonal river in this area. The B 2 If this countermeasure implement at appropriate B 2 people. Their knowledge on disaster prevention can B 9
S effect of one bank protection is limited. scale, sedimentation from upstream would reduce. implement wherever and whenever they need. Its effect can
o be spread.
<
Tl . . . . . It can give knowledge on disaster prevention to a large
< . . Construction cost is not expensive, but effectiveness is low. X X . .
@ Efficiency o L . } B 1 Both cost and effectiveness are medium scale. B 2 number of people at the same time. Cost is low. A 3
(@) (Existing bank protection in this area is broken.) . L .
3 Effectiveness is high when the knowledge is rooted.
(<] K . R R P
& Spreading effect is small. (The construction requires Application in other area is not difficult. In . . .
. . . L e . . . Knowledge can hand down from beneficiary to their family
Impact respective design and plan according to flood characteristics, C 1 addition, it contributes environmental B 2 . . A 3
. . . . . and friends. It can expand widely.
climate and geological formation of the site.) conservation.
. . . . Once main actor is aware the importance, activity Local people such as school teacher and community leader
. - Maintenance cost is not so expensive. However, maintenance . . . \ . .. .
Sustainability . B 2 can continue. Maintenance is complicate. It takes B 2 can be a lecturer. So educational activity sustain. In A 3
system should be established. . e . . .
time to grow up. addition, integration into curriculum is important.
Evaluation by Five Criteria* Total 9 11 14

Main Actor of the Project

Taveta County/MWI

WRUA/KRCS etc.

Ministry of Education/Taveta County Educational Officer/ Teachers/WRUA

Public assistance (Government Level)
Mutual support (Community Level)
Self-help (Personal Level)

Public Assistance

Mutual Support

Mutual Support-Public Assistance

Comment

Planning, design and construction process can be long term. General
construction of bank protection is not suitable to characteristics of Lumi river.

Bank protection that is constructed by KeRRA is already broken.

Volunteer group in this area is already practiced this activity.
Community participation is not difficult in this case. Sustainability
is expected.

Preparation takes short time. Community’ s resilience can be improved. KRCS
volunteers already practiced training on livelihood improvement. Collaboration
with them is effective.

A(3 point): Excellent /B (2 point)

:Good /C (1 point) : Poor

Table 3.2.6 Evaluation Study on Countermeasure against Flash Flood from Tributary River / Downstream Area (2)
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No.

L-E4

L-E5

L-E6

Target Area

Tributary Stream Area / Downstream of Lumi River

Tributary Stream Area / Downstream of Lumi River

Tributary Stream Area / Downstream of Lumi River

Countermeasure (Project)

Early Warning System

Development of Community Road

Rised-up Toilet

It is a system to transmit flood information based on hydrological data

It means to construct a culvert or rise up community road in order to

It is to rise up toilet to prevent water flow from come into the toilet and

Outline from upstream to downstream. People can prepare for the flood. prevent its incapability by flood. drain sewage.
| . ___|
e
-
Image Q ]
S i =]

Evaluation items

Self-help (Personal Level)

oI Possibility to operate the | It can be operated by WRUA and incorporated into the A 3 Even if the main actor is WRUA, they can implement the B 2 It can be operated by WRUA and incorporated into A 3
8 2 project by WRUA SCMP. small-scale project through the SCMP and WSTF fund. the SCMP.
< R R . . .
ﬂ g It can be implemented immediately with simple svstem. It Design and construction can be few months. However, Few months are required for the implementation.
<3 Project Term is necessar ‘:0 store the data to ma)r:a ethe s P temys ' A 3 negotiation with road administration could take long time. C 1 There is a possibility to implement within term of B 2
6‘9 y g ystem. It is impossible to implement within PCDEF project. PCDEM project, depending on the scale.
‘r_‘%l s Budget scale is medium. It is not impossible to implement Budget scale is medium. It is not impossible to
= Project Budget Budget can be relatively low. A 3 with WSTF fund or budget of PCDEFM project. B 2 LT(E}LecTent with WSTF fund or budget of PCDEFM B 2
Relevance with PCDEFM Project- Total 9 5 7
i i i i Community road is inundated during flood. It disturbs . .
EWS. Is not common yet. In Ke“y?' but Ia?k of |nformat|on ] y L . 9 . Overflowed sewage from toilet cause expansion of
Relevance on _dlsaster prevention is re_cogmzed. It’s ben_eﬁmal t_hat B 5 evacuation, communication in the community and A 3 infectious disease. Raised up toilet prevents to A 3
residents know the information as soon as possible during communing to school. Residents request highly, Raised up 5 .
flood, because flow speed is fast and damage is huge. road i required. overflow. People’s demand is high.
m Warning information can be transmitted extensively.
QC_’ However, if people don’t know how to react against flood,
S Effectiveness this countermeasure doesn’t make sense. Its effect | B 2 Flood damage in this community is surely reduced. B 2 It is assumed to reduce infectious disease. B 2
g' becomes higher when it implement with education on
g disaster prevention.
E'. One raised up toilet is moderate price. However, a
(“.’) Efficiency This can give good effect extensively with low cost. A 3 Both cost and effectiveness are medium scale. B 2 large number of toilets should be developed for B 2
= reduction of infectious disease.
@
= . .
ey Application in other area is relatively easy. Supplemental Almost all community have small scale road. Construction . . A L
O A . . e L It is relatively simplified measure. So application in
Impact effect such as activation of communication between | A 3 of such kind of road is not difficult. Application at other B 2 h . y d'F;f' | PP A 3
upstream and downstream community is considered. area is expected. other area Is not difficult.
Sustainability If it is low cost equipment and simple communication A 3 Maintenance cost is not so expensive. However, B 9 Maintenance cost is not so expensive. However, B 5
system, maintenance is not difficult. maintenance system should be established. maintenance system should be established.
Evaluation by Five Criteria+* Total 13 11 12
Main Actor of the Project WRUA etc. WRUA- Taveta County etc. WRUA etc.
Public assistance (Government Level)
Mutual support (Community Level) Mutual Support Public Assistance Self-Help

Comment

Observation by simple equipment is effective in this area. Preparation can
be short time. Development of their ownership is expected from system
operation and maintenance.

Each stage such as planning, design, and construction need long term.
Relevance with PCDEFM project is low.

Preparation is short term. All evaluation items show good score.
Collaboration with Ministry of Public health is effective.

A(3 point): Excellent / B(2 point): Good / C(1 point): Poor
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3.3

EVALUATION ON 5 CRITERIA

As 1" stage of the selection, evaluation on 5 criteria is focused. High scored countermeasures

are selected. As 2™ stage, those extracted candidates are screened by relevance with PCDEFM

Project on next section.

First of all, general remarks of structural candidates on 5 criteria that is targeted as pilot project

is described following.

(L-W1)

(L-W2)

(L-W3)

(L-Wa4)

(L-W8)

Channel Improvement of Lumi River
Large scale construction and continuous maintenance is required for certain level of effect.
Evaluation of impact and sustainability is relatively low.

..................................... Total Score on 5 criteria: 10

Drainage Channel Improvement

Improvement of Canal A/B/C is assumed in this case. Spreading effect and maintenance
are difficult tasks. However, demands from residents are considerably high. It is
considered that flood damage at downstream could improve drastically.

...................................... Total Score on 5 criteria: 11

Repair of existing embankment

Damaged embankment at Canal C is assumed. Even if it is large scale construction, cost
and scale is smaller than L-W2. Request from stakeholders is high. Technically, flood
damage can reduce extensively. The possibility of implementation is considered on next

SECTION. . .t e ettt e e e ettt e e e e e e e et et e e e e e e e e e saaeeeeeeeeananes Total Score on 5 criteria: 12

Dredging of Lake Jipe

A certain effect is expected. Even if dredging is implemented once, sedimentation becomes
depositing again. Dredging on a regular basis is necessary. Sustainability and cost
effectiveness including maintenance cost scored low. Continuous dredging is inevitable
unless fundamental countermeasure of sediment discharge is implemented. It is not
considered as effective countermeasure.

...................................... Total Score on 5 criteria: 10

Environmental Improvement of Evacuation Camp

Request from stakeholders is considerably high. There are 2 existing evacuation camps in
the area. 1500 — 2000 residents utilize during evacuation. Number of beneficiary is large.
The possibility of implementation is considered on next section.

..................................... Total Score on 5 criteria: 12
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(L-W9) (L-E5) Development of Community Road
Each community has small scale road in their community and has same problem. This
countermeasure can be spread to those communities. The possibility of implementation is

considered on neXt SECLION ..ccieiiiiiiiiieeeee e Total Score on 5 criteria: 11

(L-E1) Bank Protection
Request from stakeholders is high. Effectiveness, efficiency, impact and sustainability are
relatively low. There are a lot of tributary and seasonal river in this area. Study for

appropriate site takes long term. ..., Total Score on 5 criteria: 9

(L-W10) (L-E6) Raised-up Toilet
All evaluation items on 5 criteria scored high. Raised-up toilet is already implemented at
Nyando river basin. The possibility of implementation is considered on next section.

.................................... Total Score on 5 criteria: 12

(L-w11) Spring Protection (Gabion)
All evaluation items on 5 criteria scored B. Spring protection projects are already
implemented by UNDP and WSTF at Lumi river basin. It is assumed that impkementation
structre is already exsists. Therefore, the possibility of implementation is not considered

ON NEXE SECTION. ..vvvvviiieeieeeeeiee e e e e e e ettt e e e e e e e eaae e e e e e e e e eaaaaeeas Total Score on 5 criteria: 10

Table 3.3.1 shows total score of all countermeasures from last section. Blue column indicates
that its evaluation is more than 11 point. 5 structural candidates in blue column progress to

second stage of evaluation

Table 3.3.1 Evaluation List of 5 Criteria

Structural/ Scor
No. Countermeasure
Non-structural e
L-W3 | Repair of existing embankment / Long term inundation area 12
L-W10 | Raised-up Toilet / Long term inundation area 12
L-E6 | Raised-up Toilet / Tributary Stream Area 12
L-W8 | Environmental Improvement of Evacuation Camp / Long term 12
inundation area
Structural L-W9 | Development of Community Road / Long term inundation area 11
Measure L-W2 | Drainage Channel Improvement / Long term inundation area 11
L-E5 | Development of Community Road / Tributary Stream Area 11
L-W4 | Dredging of Lake Jipe / Long term inundation area 10
L-W1 | Channel Improvement of Lumi River / Long term inundation area 10
L-WI11 | Spring protection (gabion) 10
L-E1 | Bank Protection / Tributary Stream Area 9
L-W6 | Education on Disaster Prevention / Long term inundation area 14
Non-structural | L-E3 | Education on Disaster Prevention / Tributary Stream Area 14
Measure L-E4 | Early Warning System / Tributary Stream Area 13
L-W7 | Early Warning System / Long term inundation area 13
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L-W5 | Forestation Activity (upstream) / Long term inundation area 11
L-E2 | Forestation Activity / Tributary Stream Area 11
34 EVALUATION ON RELEVANCE WITH PCDEFM PROJECT

As 2™ stage of the selection, relevance with PCDEFM project is estimated between the

extracted countermeasures in last section.

Those candidates evaluated from point of view of “Possibility Possibility to be implemented
by WRUA”, “Term (expiration term of SCMP)” and “Budget (maximum amount of WSTF
fund at this moment)”. In addition, budget (5 million yen) and term of PCDEFM project and

technical perspective is also considered.

Above all, 7 structural measures; (L-W3) Repair of existing embankment, (L-W10) (L-E6)

Raised-up Toilet, (L-W8) Environmental Improvement of Evacuation Camp, (L-W9)(L-ES)

Development of Community Road and (L-W2)Drainage Channel Improvement featured below.

(L-W2)

(L-W3)

(L-W8)

Drainage Channel Improvement

Improvement of all facilities of Canal A/B/C needs large scale construction. WRUA can’t
implement. And also term and cost is exceeds PCDEFM project scale. It is difficult to
implement as a pilot project.

............................................................ Total Score on Relevance with PCDEFM Project: 3

Repair of existing embankment

Existing embankment means Canal C. Part of the canal is destroyed. WRUA members in
this area are very active and independent. They already operate maintenance system for
irrigation facilities. Demand of residents is high. However, the cost is higher than budget.
It is difficult to implement.

............................................................ Total Score on Relevance with PCDEFM Project: 4

Environmental Improvement of Evacuation Camp

There are some existing evacuation camps in the long term inundation area of
downstream of Lumi River. Request from local stakeholders is very high. Evaluation on 5
criteria scored a good result. And also possibility to be implemented by WRUA is high.
............................................................ Total Score on Relevance with PCDEFM Project : 6

(L-W9) (L-E5) Development of Community Road

Community road means small scale road in a community. Construction term and cost are

in range of PCDEFM project. However, it is assumed that negotiation and coordination
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can take long time. It is difficult to implement as a pilot project.
............................................................ Total Score on Relevance with PCDEFM Project: 5

(L-W10) (L-E6) Raised-up Toilet
All items of evaluation on 5 criteria and relevance with PCDEFM project are higher than

other structural measures. Term and cost is appropriate for the project.

Total Score on Relevance with PCDEFM Project:7 s Table 3.4.1 shows comparison of

relevance with PCDEFM project between 13 countermeasures that is selected on last section.

Table 3.4.1 Evaluation List of Relevance with PCDEFM Project

Structural No. Countermeasure Score
Non-structural
L-W10 | Raised-up Toilet / Long term inundation area 7
L-E6 Raised-up Toilet / Tributary Stream Area 7
Environmental Improvement of Evacuation Camp / Long term
L-W8 |. . 6
inundation area
L-W11 | Spring protection (gabion) 6
Structural L-W9 | Development of Commun?ty Road/ Lopg term inundation area 5
Measure L-ES Development of Community Road / Tributary Stream Area 5
L-El Bank Protection / Tributary Stream Area 5
L-W3 | Repair of existing embankment / Long term inundation area 4
L-W2 | Drainage Channel Improvement / Long term inundation area 3
L-W4 | Dredging of Lake Jipe / Long term inundation area 3
L-W1 Channel Improvement of Lumi River / Long term inundation 3
area
L-W6 | Education on Disaster Prevention / Long term inundation area 9
L-E3 Education on Disaster Prevention / Tributary Stream Area 9
Non-structural L-E4 Early Warnipg System / Tributary Stream Area - - 9
Measure L-W7 aErzzr;y Warning System (IFAS/GFAS) / Long term inundation 3
L-W5 | Forestation Activity (upstream) / Long term inundation area 7
L-E2 Forestation Activity / Tributary Stream Area 7

Concerning term and cost, only 3 measures (L-W10)(L-E6)(L-W8) of 7 structural measures
have possibility as a pilot project. In addition, based on the study of JICA project team, there
are two existing evacuation camps in the long term inundation area of downstream of Lumi
River. However it is appeared that those evacuation camps doesn’t have essential facilities to
live as toilets and etc. For those reasons, (L-W8) Environmental Improvement of Evacuation
Camp including (L-W10)(L-E6) Raised-up Toilet in long term inundation area is selected as a

pilot project in the Lumi River Basin.
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4. IMPLEMENTATION PLAN OF PILOT PROJECT

4.1 CONCEPTUAL DESIGN OF PILOT PROJECT

As shown in the preceding Chapter, it was judged optimum, as the selected pilot project, to
construct toilet at the empty lot located in the slightly highland of the existing evacuation camp
site. These evacuation camp sites are located at Kimorigho Village and Eldoro-A Village of
Kimorigho Sub Location in Kimorigho Location in the Sub-basin of Lumi River. Location of

two camp sites is as shown on Figure 4.1.1

7 " '
¥ o
3 4 { sy )
o . o Evacuation camp site
s i o Y 1 Kimorigho Village
g — iy £y |
A 3
D y".«"\ f’ ‘ ! ~ - -
LRI b (PN Las e 1 ’.f Evacution camp site
v G i 3 = .
s i 4 PR Eldoro-A Village

Legend

Survey

WRUA

RiverGagmg st
Rainfall et KMD

River

Rail

Roads

Settlements

River Baien

Flosd depth over0.5m
Plaod depth under0.5m

0051

Source : JICA Project Team
Figure 4.1.1 Location of Existing Evacuation Camp Sites in the Sub River Basin of
Lower Lumi River
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Evacuation camp site in Kimorigho Village is

just an empty land at present as shown in the ;‘ :

right side photo. In case the whole area is
inundated, most of approximately 2,000
residents in this area shall be evacuated to this
camp. However, there is no toilet in this camp
site. Therefore, evacuees are forced to have
extremely difficult living conditions in case the
evacuation is prolonged. On the other hand, Evacuation Camp Site of Kimorigho
Abori Elementary School is located near the Village

camp and this school is not utilized as the evacuation site at present. Since the inundation level
here is not so deep in case of the ordinary flood, local residents intend to utilize this school as

the evacuation site by constructing circle levee surrounding the compound of the school.

Another evacuation camp is located at Eldoro-A ti
Village. This camp site is also an empty place at =
present as shown in the right side photo. It is
estimated that about 1,500 residents in this area
will suffer from the flood damage and these
people will evacuate to this camp. There is an
elementary school, called Eldoro near this place

and the residents intend to utilize this school as

the evacuation camp as the same as Abori Evacuation Camp Site of Eldoro-A

Elementary School. Village

Therefore, out of these evacuation camps and schools, the appropriate site shall be selected
considering the inundation condition during flood, restriction of land use and issues for
maintenance and management. Though the site is determined through discussions with the
local residents and community, toilet of which the elevation is raised not to inflow the sewage

and outflow of human waste respectively, are to be constructed as basic facility.

Conceptual design drawings of toilet is presented in the following pages. Regarding the
elevation to be raised will be finally determined after the locations of these facilities have been
fixed. These conceptual drawings were extracted from the similar project, i.e. Nyando Project
funded by JICA.
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4.2 TENTATIVE TIME SCHEDULE AND COST ESTIMATES OF PILOT PROJECT

Tentative time schedule of Pilot Project is shown on Figure 4.2.1. The contract is scheduled to
be signed in the middle of June, 2013, and the works will commence in July, 2013 and end in

the end of October, 2013 for a period of approximately four months.

FY2013 FY2014

4 |5 )67 [8[ofmwolnli2l1[2]3]a]5][6]7
1 1

Construction of toilet at
Kimorigho Village

A : Plan A Contract
- Actual A Completion

Remarks

Source : JICA Project Team
Figure 4.2.1 Tentative Time Schedule of Pilot Project

The budget for similar facilities in the JICA Study for Nyando River basin conducted in 2009

was as follows.

Toilet (10 units) : Approx. 1,200,000 KSH

Increase rate of the consumer’s price in Kenya is as shown on Table 4.2.1. The increase rate is

roughly about 10%.

Table 4.2.1 Increase Rate of the consumer’s Price in Kenya

FY 2009 FY 2010 FY 2011

Increase rate of the

consumer’s price (%) 10.6 3.7 12.0

Source : Japan External Trade Organization (JETRO)
Making some allowances on the increase rate of the consumer’s price in 2012 and supposing
the increase rate in 2013 to be 15%, the budget required for the project is estimated
respectively as follows.

Toilet : 1,200,000 x 1.106 x 1.037 x 1.120 x 1.150 = 1,780,000 KSH

The above amount is the direct construction cost not including consulting services fee.
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4.3 ORGANIZATION OF PROJECT IMPLEMENTATION AND MAINTENANCE FOR PILOT PROJECT

(1) Stakeholder

In the construction project of toilet for evacuees in empty land and school, various government
organizations will involve in the project, for example, disaster countermeasures sector like
Ministry of Special Program, water sector like Ministry of Water and Irrigation, sanitary sector
like Ministry of Public health and education sector like ministry of Education. Further, the
county officer of the local government coordinating with these central government agencies
will also involve as stakeholder. WRUA and WRMA are required to coordinate with these

stakeholders and to secure the budget from the sectors concerned, if necessary.

WRUA, Resident

Cooperation and Coordination
Local Government Level (County Officer), WRMA

Education Sanitation Disaster Water
Prevention Supply
Policy and Budget
Central Government Level
Education Sanitation Disastgr Water Supply
Prevention

Source : JICA Project Team

Figure 4.3.1 Cooperation and Coordination of Stakeholder of Administration Side

There are other stakeholders such as land owner and school, community leader and residents,
etc. other than the government agencies, and the coordination among them is important.
Receiving support from WRMA, WRUA shall make an effort to secure ability to coordinate

with these stakeholders in the implementation stage of the Pilot Project.
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Table 4.3.1 Assumable Stakeholder for Pilot Project

Stakeholder Role
Lower Lumi WRUA Leaders | Leader of WRUA which is the community organization focusing on the
water resource and flood management in the sub-basin and responsible
for coordination in WRUA and with external organizations, especially
coordination with WRMA.
Lower Lumi WRUA Coordination between WRUA and Community
members

Community Leaders/ Village
Elders

Coordination of community residents and call a meeting

Community members and
residents

People actually suffering from flood damages in beneficially/community

Land Owner (Agricultural
Finance Corporation: AFC)

Owner of the land which is used as the evacuation camp

Principal and teachers of the
elementary school

Principal and teacher of the elementary school near the evacuation camp,
and WRUA considers the elementary school to be an evacuation camp.

County Governor

Top of the local government county. County is the main body for the
local government administration after March, 2013.

District Commissioner

Chieftain of the local government unit, District, however, by the
introduction of new local government organization, District will be
disappeared from the local government unit after three years transition
period.

County/ District Water
Officer

Officer in charge of water dispatched from the central government

County/ District Education
Officer

Officer in charge of education dispatched from the central government

County/ District Planning
Officer

Officer in charge of planning dispatched from the central government

County/ District Public
Health Officer

Officer in charge of sanitation dispatched from the central government

Source : JICA Project Team

(2) Project Implementation Organization

Out of the above stakeholders, WRUA which is the direct beneficially and the community
organization focusing on the water resource and flood management in the area is the main
body for implementation of the project. To appoint WRUA as the implementation body of the
project, it becomes possible to disseminate the similar project securing the fund from WSTF in

the future.

Management committees are organized such Management Committees are; Procurement
Sub-Committee, Finance Sub-Committee and Monitoring Sub-Committee within MRUA, and

the roles of each committee are as explained below.

Management
Committee

Management Committee is responsible for overall management and
project management for construction activities. And also it will
monitor whether the fund provided is properly settled or not, whether
it is used for the intended purpose or not and whether the outcome is
appropriate to the money spent or not.
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Procurement Procurement Sub Committee is responsible for selection of the
Sub Committee contractor for goods and services, and request/receipt for the cost

proposal from more than 3 firms. The Contractor for goods and
services are selected based on the price and amount. Quality and
volume of the materials are, once procured, checked and stored.

Finance Finance Sub-Committee is responsible for all the financial
Sub-Committee transactions, and it is reported independently in the general assembly
about how the fund is used. And also this sub-committee is
responsible for delivering the present information to the public using

website.
Monitoring Monitoring Sub-Committee is responsible for monitoring quality
Sub-Committee and value of the works/activities done and materials provided, and

whether the fund is properly used or not. Also responsible for
checking quality of materials provided and delivery to the shops. This
Sub-Committee also monitors the shops. Independent report is
submitted to the general assembly and the Sub-committee is obliged
to confirm whether the information provided by other committees can
be disclosed to the public or not.

In this pilot project, it is a basic principle to make good use of the existing committees.

However, it is proposed that the Activity Unit is established for maintenance and management
of toilet within WRUA and the framework is to be studied that the residents themselves who
are the member of the unit will be the main body for maintenance and management. The
reason is that the area covered by WRUA is extensive. And it is considered difficult that the

management of WRUA will directly involve in operation, maintenance and management.

To establish these organizations, the committee organized under Lower Lumi WRUA for the
operation and maintenance of Grogan Canal can be referred as a good example. Besides,
though it is not the maintenance and management of the facility, Flood Management
Sub-Committee is established in Lower Gucha Migori WRUA in the same sub-basin, and the
flood management related activity is done such as flood warning and construction and

management of the evacuation camp.

Therefore, by careful examination of Good Example and exchanging information among
WRUAS, the organization can be established without major confusions, if consensus could be

obtained from Lower Lumi WRUA side.
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[ WRUA Management Committee ]
I |
Procurement Finance Monitoring
Sub-Committee Sub-Committee Sub-Committee
Members

Grogan Canal " .
g ) Activity Unit
Sub Committee

Source : Additionally prepared by JICA Project Team based on WDC Toolkit

Figure 4.3.2 Project Implementation Organization inside WRUA for Pilot Project (Draft)

3)

(4)

Maintenance Management Organization

Toilet in Kenya will soon be full tank if people use it every day, because there is no custom to
clear up the human waste in the toilet. Therefore, it is ideal to use the toilet only at the time of
evacuation from the flood.

Consideration of Dissemination and Expansion of Pilot Project

To disseminate and spread the structural measure implemented as the pilot project by the
community level to the nationwide, it is necessary to pay attention to the following two points.
One is a consideration of WDC process and the other one is the preparation of case example,
lessons learned and manual.

a) Consideration of WDC Process

In a process to implement the pilot project, it is necessary to consider consistency with
WDC process as the similar project shall be disseminated and expanded utilizing WDC
scheme in the future.

In WDC process, various works shall be done generally in stages such as planning,
feasibility study, design, legal approval, procurement, construction and operation. These
works shall be jointly carried out by WRUA and WRMA. Therefore, it is also necessary
to conduct the works, not only to be done by JICA Project Team, but jointly by WRUA
and WRMA in the implementation stage of the pilot project. For this purpose,
establishment of joint working team composed of the activity unit established inside
WRUA, officer in charge of WRMA-SRO and JICA Project Team is necessary.
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Table 4.3.2 Draft Demarcation of Role between WRUA and WRMA for Implementation

of Structural Measure

Stage Work Item Demarcation of Role between WRUA and WRMA (Draft)
Legal Land use, etc. -Negotiation with land owner is mainly done by WRUA.
Approval -Negotiation with administration side is mainly done by WRMA.
Stage
Procurement | Shortlisting of  bidder | -WRMA-SRO obtains long list prepared by MWL
Stage (Selection of bidders to be | -WRMA-SRO and WRUA Procurement Committee will jointly prepare the
invited for bid) shortlist from the long list based on the criteria established.
- Approval of the shortlist by WRUA Management Committee
Bidding -Bidding documents are prepared jointly by WRMA-SRO and WRUA
Procurement Committee (Specifications, drawings, bill of quantities, etc.)
-WRUA Procurement Committee will send invitation to bid to the shortlisted
bidders.
Bid Evaluation -WRUA Procurement Committee will prepare for bid open and evaluation.
-WRUA Procurement Committee will open the bid and evaluation will be
done together with WRMA-SRO.
-WRUA Procurement Committee will prepare the evaluation report and
submit it to Management Committee for approval.
Contract negotiation with | -Prepare contract documents by WRUA Procurement Committee
successful bidder and | -Contracting process by WRUA Management Committee
contracting
Construction | Project management | -Carryed out by WRUA Monitoring Committee
Stage during construction
Inspection of construction | -To be done by WRUA Monitoring Committee
works
Inspection upon | -To be done by WRUA Financial Committee
completion and payment
Operation Operation/  maintenance | -To be done by WRUA Monitoring Committee and Project Implementation
Stage management Unit

b)

Source : Additionally prepared by JICA Project Team based on WDC Manual

Preparation of case example, lessons learned and manual

In the respective stages of the pilot project, supposing the case examples are summarized

after completion of the project as good examples to be a reference in the future and bad

examples to be referred as lessons learned, recording in a form of documents, photos and

videos is important.

Based on the result of study done by the project team in the respective stages of planning,

study, design, procurement, construction and operation, technical standards adopted in

each stage of the study shall be summarized and the manual will eventually be prepared

accordingly. For this purpose, the criteria for judgment shall clearly be documented.

(5) Monitoring and Assessment

For implementation of the pilot project, though it is related to the preparation of lessons

learned from case examples and manual, monitoring shall be done with proper contents and

frequencies, and the assessment shall be carried out.
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4.4 MEANING AND PURPOSE OF IMPLEMENTATION OF PILOT PROJECT

Meaning and purpose to develop raised-up toilet as activatepart of environmental improvement

of evacuation camp in Lumi River Basin as a pilot project is following:

(1) From the viewpoint of implementation of structural measure

- It is expected that WRUA recognizes the importance to improve evacuation structure and
environment of evacuation camp, because fundamental resolution of long term inundation
takes long time.
There are some evacuation camp sites in the area. Each site needs to develop raised-up toilet.
WRUA is expected to develop the same raised-up toilets at those sites.

- Itis expected that discussion of evacuation system between stakeholders become to activate.

- It is expected that WRUA understand that raised-up toilet is one of necessary projects for

evacuation camp and water supply facilities and material storage are also required.

(2) From the viewpoint of implementation of structural measure by WRUA

- WRUA has not implemented structural measure yet.

- It t is expected to make sure to functionthat procurement system of WDC manual function
and add missing system to the manual.
It is not easy thateasy for the WRUA to applyies procurement system to other project based
on experience of one pilot project only. Therefore, JICA project team expects theat WRUA
to implements the same project by the same process over and over again in Lumi River
Basin.

- WRUA is expected to acquire actual experience and capacity to apply large scale project.

(3) Maintenance
Continuous maintenance after construction is necessary. When WRUA establish maintenance
structure, good practice in other river basin should be applied. Those experiences are effective

to implement other structural measure
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MEMORANDUM OF UNDERSTANDING (MOU) OF
PCDEFM PROCUREMENT COMMITTEE

FOR
THE LOWER LUMI PILOT PROJECT
OF

THE PROJECT ON CAPACITY DEVELOPMENT FOR EFFECTIVE FLOOD
MANAGEMENT IN FLOOD PRONE AREAS

Whereas Japan International Cooperation Agency (hereinafter referred to as “ICA™)
under Technical Cooperation have partnered with Ministry of Water and Irrigation
(currently referred to as Ministry of Environment, Water and Natural Resources) to
undertake the Project on Capacity Development for Effective Flood Management in
Flood Prone Areas. The Ministry is represented by Water Resources Management
Authority (hereinafter referred Lo as “WRMA™) has a mandate 10 manage floods within
the Republic of Kenya.

Whereas WRMA has formulated Water Resource Users Associations (WRUAS) in all
the river basins to help in water resources management at sub —catchment level, Based
on the aforementioned, WRMA and WSTF have developed a WRUA Development
Cycle (WDC) Manual which is instrumental in implementation of flood management
activities in the Pilot Project sites.

Now therefore, in considerations of roles and responsibilities of parties to the project
and mutual support, the parties herein understand as follows;

1. Objective

The objccti\fe of the PCDEFM Procurement Commitiee is;

& To follow the necessary process of procurement for the implementation of
community based flood management activities conducted by the JICA Project Team
in cooperation with WRUA and WRMA based on the WRUA Development Cycle
(WDC) Manual;

® To get opinions for preparing long-list of contractors, shorllisting contractors,
preparing bidding documents, bid opening and evaluation and preparation of
contract documents;

® To obtain good examples and problems through the actual procurement process of
the WD Manual and feedback to it.

2. Member
Membership of this PCDEFM Procurement Committee for Lower Lumi Pilot Project is



as follows;

Lower Lumi WRUA Procurement Sub Committee menbers

WRMA Nol Turesh Lumi Sub Regional Manager

WRMA HQ, Deputy Technical Coordination Manager, Flood Management [Chair|
WRMA HQ, Assistant Technicat Coordination Manager, Flood Management/ Water

2 8 @ &

Conservation

WRMA HQ, Assistant Technical Coordination Manager, Community Development
JICA Project Team, Chief Advisor

JICA Project Team, Team Leader

JICA Project Team, Pilot Project Supervisor in Lumi River Basin

e &8 & & 2

Protf. George Krhoda, Nairobi University (as an outside advisor)

3. Function and Rules
Function and rules of the PCDEFM Procurement Comumittee shall basically follow the

constitution of WRUA Procurement Sub Committee.

4. Cost
Necessary cost for holding the PCDEFM Procurement Committee except the cost for
WRMA officers shall be covered by the JICA Project Team.

5. Secretariat

The secretariat of the PCDEFM Procurement Commitiee is jointly acted by:
- WRMAHQ, Flood Management Unit

- JICA PIE'\OjCCl Team
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Fng. Wilirell/ Miafagaro

{ead, Floog Management Unit

ater Resqurces Management Authority

Eng, Katsuro Kondo
Chief Advisor
JICA Project Team

Da } Date;
! ,4“‘_: ] H
A Nl v
Mz, Canute | Mr. Hideki Sawa

Myakamba
Reg-ion’\ai Mapager, Athi Regional Otfice
Water ResSurces Management Authority

Date:

e

Mr. Kimeu Musau

Sub Regional Manger, Nol Turesh- Lumi

Sub Regional Office
Water Resources Management Authority

Date:

[ 4 SRV e )

Ms, Mini Mary NGALUMA
Chairlady

Lower Lumi Water Resource Users

Association
Date:

Team Leader
JICA Project Team
Date:
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MINUTES OF MEETING
oF
THE FIRST PCDEFM PROCUREMENT COMMITTEE MEETING
FOR

THE LOWER LUMI PILOT PROJECT

The first PCDEFM Procurement Commitice Meeting for the Lower Lumi Pilot Project was held at
WRMA HQ in Nairobi on 20™ September 2013. Attendance list is shown in Attachment 1.

1. The attendants built cansensus upon the following.

Eng. Kimanga of the WRMA HQ FMU made the opening remarks by explaining the purpose of the
meeting and built the consensus upon the following among the attendants;

17 Carry out the shortlisting of the contractors who submitted Documents for evaluation based
on 4 predetermined evaluation criteria;

2) To educate/train WRUA Procurement Sub Commitice on the Procurement procedure, its
meaning and selection process of Procurement Sub Commitlee meeting;

3) To address administrative issues of a project including procurement, supervision and post
construction monitoring and evaluation. This includes educating key stakeholders on the
separation of roles during the Project implementation;

e

4) Seleet the contractors 1o be invited 10 Bid for the Riverbank Protection works.
2. Functions of WRUA Procurement Sub Committee

Ms. Diego, ATCM, Community Development WRMA HQ, took the participants through to the
explanation of the functions of WRUA Procurement committee. [t was important for the WRUA
procurement committee to understand the meaning of procurement, its purpose and how members of
the Procurement committee are selected. The most important step in procurement is to identify the
kind of service you want, where 10 get it, how and when to get it. Timeline and quality are key to
procurement process.

3. Shortlisting of the contractors for the Lower Lumi Pilot Project

The Lower Lumi Procurement Sub Committee then carried out the shortlisting of the contractors who
had submitted the documents for prequalification, The shortlisting was done by using predetermined
evaluation criteria. Six (6) contractors were evaluated. Project Supervisor gave the overview aof the
evaluation and each committee member was given the evaluation sheet and paired with & WRMA
staff to carry out the evaluation. Each evaluator carried out the evaluation and awarded as had been
predetermined. The marks for each contractor was summed and averaged to get the final mark for
ranking the contractor. During the cvalvation the contractors had to have submitted the following
three (3) documents otherwise they were subsequently disqualified:

1) Certificate of Incorporation



2} Tax Compliance Certificate from Kenya Revenue Authority
3) Registration as a contractor by an approved authority such as Nationat Construction Authority

Subsequent to the confirmation of submission the abave documents the contractor was evaluated on
the other criteria. The Tollowing three (3) coniractors were selected for the second stage of
procurement and will be invited to bid.

1) Franji Electricals and General Supplies Limited
2) Arc Civil Contractors
3) Reenzh (K) Lid

Detailed evaluation report for the shortlisting of contractors for the Lower Lumi Pilot Project is shown
in Attachment 2.

Attachment list
Attachment 1: Attendance List
Attachment 2: Evaluation Report for the Shortlisting of Contractors for Environmental
Improvement of Evacuation Camp

WRMA, HQ Nairobi, 20" September 2013

(P V@

Eng, Wll,ﬁed Mata s (A4~ Eng. Katsuro Kondo
Head, Fiaod Managgment Unit Chief Advisor
Water 'R.CSOT.‘I"I*@L:S,Managemen1 Authority JICA Project Team

- J(/ ft’ i /:4» -‘j LA

Mr. Kimeu Musau Mr. Hideki Sawa
Sub-Regional Manager, Nolturesh Lumi Team Leader

Sub regional Office )
JICA Project Team

Water Resources Management Authority

Ms. Beatrice Kaazi

Chairperson, Procurement Sub
Committee

Lower Lumi Water Resources Users
Association
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Projeet an Capacity Development
for Effective Flood Management in Flood Prone Areas

EVALUATION REPORT FOR THE SHORTLISTING OF CONTRACTORS FOR
ENVIRONMENTAL IMPROVEMENT OF EVACUATION CAMP
I. BACKGROUND

The Project an Capacity Development for Effective Flood Management in Flood Prone Areas
im the Republic of Kenya is a Technical Cooperation Project between Japan International
Cooperation Agency (JICA) and the Government of Kenya.

The Project consists of non-structural measurcs and structural measures. The pilot project
structural measures identified as priority is the Environmental Improvement of Evacuation
Camp in Eldoro Primary School. It is located in Kimorigo Location in Taveta District.

In order to sclect contractors for the above works, it is therefore in need to follow a WDC
process of the selection of contractors. The WDC process envisages involving the WRUA
Procurement Sub Committee in advertisement for prequalification and subsequent application
by various construction firms. The JICA Project Team, WRMA and WRUA Procurement Sub
Committee should examine methodology, evaluation, construction procedures and bid

quotation.

2 Process of Shortlisting Contractoys

2.1 List of Eligible Contractors

The JHICA Project Team obtained a fong list of eligible contractors from the District Water
Office in Taveta. The list was prepared by the District Procurement Office for Taveta. The list
was also confirmed by the WRMA Nolturesh Lumi Sub regional Office. It contained a total of
22 contractors. l.ist of Eligible contractors is shown in Attachment I.

2.2 Distribution of letters of Expression of Interest(Eol) to contractors

On 10™ September 2013 the Project Team with WRMA sent letters requesting for Expression
of Interest (Eol) (o the twenty two (22) contractors. The deadline for the submission of the
documents was on 17" September 2013

The minimwin requirements for submissions included; similar past experience in building
worlks and road works including status and class of company. information of financial status,
experience of similar works in the last three years and the personnel capacity complete with
CVs for consideration for bidding process. Sample of Eol letter is shown in Attachment T,
2.3 Submission of Eol Documents

The Expression of Interest Documents was to be submitted to the Nolturesh Lumi Sub
regional Office in [.oitokitok by 17™ September, 2013 by 12.00 pm. The following Two (2)
Contractors submitted their documents on 16" September 2013:

1} Reenah (K) Limited
2) Arc Civil Contractors

The remaining contractors shown below submitted their documents on 17" September 2013;
1) Franji Electricals and General Supplies Limited

2) Jafena Enterprises Limited

Evaluation Report for the Shortisting of Contraciors for Lovironmental Improvement of Evacuation Camp
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3) Betier World Services
4) Limasi Contractors Limited
2.4 Evaluation of the short listing Documents

The process of evaluation for short listing is as follows:

1) Contact the authorized representatives of the companies that submitted short listing

documents;
2) Confirm the existence of the firms and determine their physical addresses and
locations;

3) Contact the WRUA Procurcment committee on the evaluation for short listing of the
contractors who submitted their Documents.

3 Methodology
3.1 Objectives of Shortlisting

A prequalification procedure is, in principle, required for selecting potential contractors. The
objectives of shortlisting are:

s« To ensure that invitation to bid are extended only to technically and financially
qualified bidder, and 1o prevent unqualified bidders from winning the bid as result
of superficial evaluation

¢ To enable prospective bidders, who may be insufficiently qualified on their own, to
avoid the expense of bidding; to give an incentive for these potential bidders to
form a joint venture that may give them a belter chance of success; and

« To limit the number of bidders, in advance, to a manageable size for the Employer

in conducting bidding procedure and evaluation, when a large number of bidders are
expecied to participate.

3.2 Evaluation Criteria for Shortlisting

The shortlisting procedure must be conducted strictly in order o secure qualily in the
procurement.

3.2.1 Stage-1

The WRUA Procurement Sub Committee was given guidance on the procurement process.
The guidance emphasizes on the need to clearly understand the meaning of procurement and
how 10 develop an evaluation criteria in order to identify the most qualified contractor for the
Environmental Improvement of Evacuation Camps. The WRUA Procurement Sub Committee
was given guidance on the stages involved in evaluation to avoid awarding contractors to the
lowest bidder who otherwise has no technical capacity.

3.2.2 Stage2

The following evaluation criteria were drawn up by the discussion among participants.

(1Y Company Profile (Mark = 15)
Filled in full and correctly including name of company, address and name of contact

Evaluation Report for the Shortlisting of Contractors for Environmemal fmprovement of Evacuation Camp
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person.
Full mark 15 points, Partial 10 points

(2) Submission of Documents (Mark = 25)

& Certificate of incorporation(5 marks) Non submission (0 )

¢ Class of Registration (Class A. B.C.D.E  Smarks), (Class F,G.IH 3marks), Non
submission (()

e« Kenya Revenue Authority (KRA) certificate of compliance (Smarks) Non
submission (0)

e Submission of” Business Experience records ( 3 years Smarks)(1-2 years 3marks)

= Submisston of stafl' CVs (Full submission Smarks) (Partial submission 3marks)

(3) Financial Position (Mark = 5)
Full submission of the two requirements 5 marks, partial submission 3marks
e Audited Accounts for the last three (3) years
¢ Bank statements

(4) Experience and Capacity (Mark = 35)
1) General experience
« Successful project experience of similar works of contact price not less than 5
million Kshs for the last three (3) years (Mark = 5)
e Have experience in similar work in Kenya (Mark = 5)
¢« [Have undertaken contracts equal to or exceeding project as a major contractor or

2)  Personnel
e Site Manager (Mark = 5)
¢  Surveyor (Mark = 3)
= Artisans (Mark = 5)
Storckeeper (Mark = 5)

]

Total Score a0

4 Evaluation Results
4,1 Evaluated Firms
The following six firms were evaluated
1) Reenah (K) Limited
2) Arc Civil Contractors
3} Franji Electricals and General Supplies Limited
4) Jafena Enterprises Limited
5) Better World Services Ltd

&Y Limast Contractors Limited

Lvaluation Report for the Shortlisting of Contractors for Environmental improvemen of Bvacuation Camp
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4.2 Evaluation

The evaluation was done together with WRUA Procurement Sub Comniittee on the basis of
marking system explained in 3.2 above. One member of WRUA Procurement Sub Committee
and one officer of WRMA made an evaluation group. Lach evaluation group evaluated each
company and gave matks 1o the company.

tHowever, on further discussion, it was judged important to consider the most critical
evaluation criteria. As a result of the discussion, the status of the company was considered the
maost critical if the company was to undertake public works. On further review any company
that did not submit the first three documents shown in 3.3.2(2), namely certificate of
incorporation, class of registration and Kenya Revenue Authorily (KRA) certificate of
compliance was automatically disqualified from the subsequent evaluation. But, all the six
companies had submitted the required documentation and thus were subjected the second part
of the evaluation,
Evaluation checklist for cach company by cach evaluation group 1s shown in Attachment IV
and the summary of evaluation by each evaluator is shown in Attachment V.
The points were then summed and the average for each company was calculated. The resull of
calculating the average points is shown in Attachment IEL.
Then it was agreed among participants that those companies whose total score were above 60
points should be shortlisted for the {inal stage for bidding. Therefore, the following threc (3)
companies were shortlisted in the first level evaluation;

1} Franji Electricals and General Supplies Limited

2) Arc Civil Contractors

3) Reenah (K) Ltd

4.3 Approval of the Evaluation results

The WRUA Procurement Sub Committee and WRMA Sub —Regronal Office assisted by JICA
Project Team prepared this evaluation report on short listing of contractors for bidding for
Environmental Improvement of Evacuation Camp. The report will be reviewed and approved
by WRUA Management Committee.

5 Lessons learnt

During the evaluation for short listing certain obscrvations were made from the WRUA
Procurement committee. The observations made were:

[) It was the first time for the WRUA Procurement Sub Commitiee to carry out this kind
of evaluation and they should utilize it during other WSTF projects. It was a good kind
of capacity development for the committee.

2) For proper wansfer of knowledge 1o the entire community, youths should be included
in the Procurement Sub Committee and other Sub-Conimittees within the WRUA set
up.

3) It seemed 1o be difficult for some WRUA Procurement Sub Committee members to
understand and use the evaluation criteria and the methodology.

Evaluation Report for the Shorilisting of Contractors for Environmental Inprovement of Evacuation Camp
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4y The WDC manual is not very clear on certain matters regarding the procurement: such
matters like evaluation criteria for Specific projects should be included in the WIDC
manual.

5y The number of shortlisted companies should be more than three (3). because the
possibility that two of them will not submit the final bidding is relatively higher than
the case that four (4) or five (5) companies will be selected as shortlisted companies.

Attachment List

Attachment I: List of Eligible Contractors
Attachment 1I: EOI sample letter
Attachment Hi: Evaluation Result
Attachment IV: Evaluation Checklist

Attachment V. Summary of Evaluation by Each Evaluator

Lvaluation Report {or the Shortlisting of Contractors for Environmental tmprovement of Evacuation Camp
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27 Augusk 2013

List of Eligible Prequalified Contractors in Taita Taveta County

No| . Mame of Contractor | |

1

A-é:lijr\éss,.«:‘fi

Qant : cter No

hema rks

Katemi General Agencies

2.0, Box 804 Voi

'"VTHQ/O /201?»?01 3

Ehcnble for the whole
county

|
.

and Hardware

Franji Elecir«cals_ _ And | P.O.Box 434 TVTH8/02/2612-2043 . (
|_Geners! Supplies Limited Taveta _ o . |
a | yar Construction Services | 0 0% 427881 3y rigi03m012-2013 '
’ Mombasa i
4 N}askup Contractars | P.O.Box 108 TVT9/04/2042-2013
Limited Taveta "
- | Kachero generai supplies | P.O. Box 148 ) TVTHO/05/2012-2013 "
0
and contractors imited Tavets
o BO.Box 56327 1 TVTHME/I0B/2012-2013
6 | Arc civil contraciors o
Nairobi . ol
p v o p
7 | Njaka-Njengz (EA) Iimited P.O.Box 424268 | TVT/19/07/2012-2013
Mombasa
; : P.O.Box 122 1 TVTHYO8IZ012-2013 ‘
& | Mumbe construction
L Taveta
Check Qint enerzal 2012-2013 "
g . P g & P O.Bex 72 Tavela TVTH9/00/2012-2013
supplies
‘ . P.O.Box 2213 | TVT/18/10/2012-2013 ¢
10 | Coast wide enterprises
Mombasa N
MMsuya general supplies - !
qq | M8 va o i pR PO Box 72 Tavets TVT/19/11/2012-2013
limited
12 RO, 420 "
Mjomba Agencies Limited ©.Box 2 TVT/M9M1272012-2013
o Taveta
13| Shakababu Engineering | OB 874091 rianain012-2013
) Mombasa
Bett Werld  Service 1e} "
1 ‘e 'er or ervices | FO Box 161 TVT/A0M4/2012-3043
Limited Taveta )
15 Market View Investment | RO . Box 348 | TVT/G/15/2012-2013 “
| Limited Taveia
M 7o Taveta G B "
16 wanzo veta  General FO.Box 51 Tavets TVT/A9/16/2012-2013

17 | Jipe Confractors Limited

PO Box 231
Tavels

TVTHE/7/2012-2013

18 | Reetnh (K Limited

FO.Box 42381
Tavels

TVTH9182012-2013

19 | Jovets Investments Limited

PO.Box 72 Tavets

TVTH$/19/2012-2013

POE an - 3
20} Limasi Contractors Limited ©-Box TVTI18120/2012-2013
L Taveta
21| Jafena Enterprises Limited Fj.O.Ecx 202 | TVI118/21/2012-2013
Taveta \

Lurnazo Company Limited

P.0.Box 48 Tavets

T\{fﬁp 9/2212012-2013

gﬁmjﬁ%[bgggg/

Lretract Wolp,
Tz
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JicE’ NESSIEC

Project on Capacity Development for Effective Flood Management iz Flood Prone Axeas
Technica! Cooprraticn Projeet Betweon the Governmund of Kenyz cad Jopan Internationzl Cooperation Agency

Water Rezource Management Authority NEWJEC Inc.
NELF Building, 9th Floor, O Npang Ticad, Internationst Operetions
IO Box A5250-00100 Nauobi Kenwve 5-7, Hameidoe 1-chome. Bowku
ol H2GA-N-27 35291, 27RO048/Y Tokye 136-0071, JAPAN
Faxt 204 20-27200560 ol +E1-3-5028- T408 Fax! +81-3-GE 28 7208

debile: + BHETUA 2068 (Kenwn), 151

&

Dater September 10, 2013
ARC CIVIL CONTRACTORS
POBOX 56321 NATROE]

Attn: Managing Dirvector,

Subject: Request for Expression of Interert in Environmental Improvement
of Evacuation Camp

Deay Sir,

The Praject on capacity Development for Effective Flood Management in
Flood Prone areas is a Technical Cooperstion Project between the
Govermment of Kenya and Japan International Cooperation Agency.

The Project intends to carry out sn Emnvironmental Improvement of
Rvacuation Camp at Eldoro Primary School in Kimorigo Location of Taveta
District

The Cenfractors who have had similar past experience in huilding works and
rond construction warks are encouraged 1o submit their Expression of
Interest (E0L) including status and class of company, information of financial
gtatus, experience of similar works in the last thres years and the personnel
capacity complete with CVs for consideration for hidding process.

The documents ghould be submitted to Water Resources Management
Authority Nolturesh Lumi Office, Loitokitok on or before September 1.7, 2013
at 12:00 a.m. KAT,

Thank you very much for your kind cooperation,

Beat Regards,

Mr. Kimeu MIUFSAU Mr. Hideki SAWA
ATCM, Team Leader
Nolturesh Lumi Sub- Region J1CA Project Team

Water Resources Management NEWJEC Inc.
Authority (WREMA)

450 -5354 LInpan
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e Evaluation Resuit
PROVECT ON CAPACTTY DEVELOPMENT FOR ERFECTIVE FEOOD A,

AGEMENT IN FLOOD PRONE ARFEAS

EVALUATION FOR SHORTLISTING OF CONTRACTORS

Bidders \: :::f ¢ Evalanters

an},’ E!c?!rllca]s and General 638 Massed i ddare Ngaluma

Supplies Limited . o )

Are Ceil Contractars iEX Passed 2 Gearge Adbert Kenwvalta .

Betfer World Services T.d 54.4 3iBenson Mwamburi
4iReenah (K7 Lid ] 6ae 2 Passed $1Fredy Reuna ) S o
5| Limasi Contractars 1 .mited 58 SiBeatrace Kasi

Jafena Enterprises Limntted 578

Evaluater 4

Fvalnator Evaluafor Fvalnalar 3 Evalnator 5

21 31 4 6i 1] 21 31 di 53 6 20 3 4] = i 2 3 4 51 6 R
Company Profile 15§ E5 15 150 B3 15 150 B51 18 15 18] 15 18] 10 Ps 158 130 15 181 13 151 138 1%
Totality in Submission O f s X

i 187 23% 21 Ty B8 1% 23| 23 18 23 6] ing X3 18 23 161 IR 231 16 [EiE I i

Blocuments
Financil Positing 33 33 3 03 3 3 5 3 3 3] 3 3 3 I I = R ]
Experience and Capacily 797 2% 33 19 33) 331 210 33 338 33 15 7 11 11 35; 35 12p 2 31 331 32 13
Total 651 70 74 83: 6% 69 621 Tai Ti: 74 39 41| Ad{ 43 T 691 IR 64F G5 667 83: T3 4%

ualific d Bidders

1|Reemah (K Lid

Franji Eleciricale and General .
| Supplies Limited “
3| Aic Cive Contracings 3
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SENT

TN FLOGD PRONE

General Experlerice

Personnel Capacity

Legal Compliance

Firm is not proecnbed by

1Soundness of Finangial F
|Sheet and profit and loss

‘&uccessiul Project D(pet
three Similar works of co:
million{KSh5,000,000) in

1A

TI
[£3

Have experience in Simil™

ﬁ_‘“

Have underaken confra
a major contractor ar su

oy

!Total scares
!

Total scores

i
ITotal seore=+

THE FPROJEST OR CAPSCTTY DEFENT b FLODD PRONE
Siace 1
iame of Gompany : . S s jl’
Address of Company : ; g ‘ { é}'}( N ! :
iMame of Contact Person: - & 4 [+ {1 4 ! |
]W SR I B
; §
Deseription ‘ R , Present E Absent
{ i !
Submission of DpcUments éTmaHLy in Submission of | !
t
Ganeral information of A i Ve T
‘Financlal Statement 1 ;
List of Similar Work Expe l 2\ Ve ;
' v i
Contents R’ ; Pass E Fail
i !
Glass of Registered CGon I V ]
1Corporation Nafure s s it t AR S
Oualmed applicants be it L i
Iregistered under laws of . \/ :
’Submlssmn of Business | } "\w"’ l
i N
) o
Financial Position JThe firrn for the pasf thre ! \j |
R —, l SN S —_——

Experinece of the Site =1’

|

Experience of Surveyor 52

|
{Skiled Artisans
!

Storekeeper

!
!
E

TN DL

Govemment of Japan

Total score ?

o
|
|
|

5Tctak score=  }

ITotal scores &

' L

Total score=  §

fo0G 200
i
: |-
i i
) (
arke ) Presant E Absent
f |
: !
arks Fail:
Total store= E’;}

Total scores

Total sgorg= 4

Tolal score=

Total scorg=

iTo‘(aI SCOres

i
i

iToxal score=
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Company Profile Submision Of Documents | Financial Position Experience and Capacity Total
[{Franji Electricals Ly 2 14
Arc Civil Contractors [,
Better World Services Etd 1.5
Reenah X Ltd 14
Limasi Contraciors g
Jofena Enterprises Ltd 7
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Campany Profile Submision Of Documents  {Financial Position Expertence and Capacity ~ {Total
Franji Electricals (= SA e |5 Iy S B O L
Arc Civil Contrattors o S, 2 T L T e
Batter World Servicas Ltd 1s e 4 2esmg |5 T _.- P Pl
Reenah K Lid 4 'y = ¢ 1
Limast Contractors 1y = e T I [
lafena Enterprises Ltd HEY 2, I EX I P -
RS S . H B s
e - E-_ N f"’\j (29 L,JJ (RS SRT ;__:} RN 9 w td




(&)

I

Financial Position

Experience and Capacity

Total

Franiji Electricals Y §' -
Arc Civil Confractors it 2 I
Better World Services Ltd 1E =z 7
r/ -
Reenah K L.td p 5 i |
I Tt
timasi Contractors 2 ft
Jafena Enterprises Lid 5 I o
- E T >




Company Profile

Submisicn Of Documents

Firmasncial Position

Experionce and Capacity

Franji Electricals 5) [ G255 2 ar
Arc Civil Contractors £ R Py e 4

Better World Services itd 15 b 5 fi,;ii:ﬁ 2 4

Reenab K Ltd ) i E}'ﬂff’"{“ g P O
Limasi Contractors igi::: £ - 5 7z ; E
Iafena Enterprises Ltd 15 LEpt 245948 2 E
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Company Profite Submision Of Documents |Financial Position Experience and Capacity Total
Franji Electricals 15 S P33 B L2
Arc Civil Contractors P & S Fisends 22 L
Setter World Services Ltd 15 5*4’ AEET3 3 1 q ) :5
Reenah X Ltd [ 5 O 4 5#5 2 5 3 i 1 T,'g
Limasi Contraciors is = * 3 N i 5 LL ’,’%
iafena Enterprises L3d I 5 571 3 rF13 A | NN

o
Ui e
lffi/' : !:Tf
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MOU-Environmental improvement of evacuation camp-Lumi



MEMORANDUM OF UNDERSTANDING
FOR
THE PROJECT FOR CAPACITY DEVELOPMENT FOR EFFECTIVE FLOOD
MANAGEMENT IN FLOOD PRONE AREAS
WRMA NOLTURESH-LUMI SUB-REGION OFFICE, LOWER LUMI WHRUA
AND JICAPROJECT TEAM
UNDER
ENVIRONMENTAL HMPROVEMENT OF EVACUATION CAMP

Whereas Japan International Cooperation Agency (hereinafter referred to as “JICA"}
under Technical Cooperation have parinered with Ministry of Water and Irrigation
(currently referred to as Ministry of Environment, Water and Natural Resources) to
undertake the Project on Capacity Development for Effective Flood Management in
Flood Prone areas. The Ministry is represented by Water Resources Management
Authority (hereinafter referred to as "WRMA") has a mandate to manage floods within
the Republic of Kenya.

Whereas WRMA has formulated Water Resource Users Associations (WRUAS) in all
the river basins to help in water resources management at sub—catchment level
Based on the aforementioned, WRMA and WSTF have developed a WRUA
Development Cycle (WDC) Manual which is instrumental in implementation of flood
management activities in the Pilot Project sites.

Now therefore, in considerations of roles and responsibilities of parties to the project
and mutual support, the parties herein understand as follows;

1. Environmental Improvemeant of Evacuation Camp in Eldoro Primary School shall
be conducted as the Pilot Project in the Project on Capacity Development for
Effective Flood Management in Flood Prone areas;

2. WRMA to take responsibilities regarding legal matters concerning the Project,
such matters are not limited fo, land use, approval from Kenya Rural Roads
Authority, National Environment Management Authority, District Education Office,
Public Health Office :

3. Based on WDC manual, Lower Lumi WRUA and the community members to
contribute to Project implementation at a minimum of 15% of the budget. Such
contribution may be in the form of labour and materials/services ;

4, Lower Lumi WRUA and the school community through the School Management
Committee (SMC) have accepted to contribute to the Project implementation by
the following, but not limited to coliection of suitable soil and packing sand bags to
be used in improvement of access road;

5. Lower Lumi WRUA to negotiate with the School Management Committee of Efdoro
Primary School to allow for access to the Project site. The Lower Lumi WRUA and
the School SMC shall also negotiate on the use of the school as an Evacuation
Camp during future flooding episodes;



s

The property rights shall be transferred to Lower Lumi WRUA from JICA Project
Team after completion of the Project through WRMA;

7. The ordinary maintenance shall be done by the school community and the
operation for the evacuation camp during fioods shall be done by the Lower Lumi
WRUA;

8. JICA Project Team to sign contract agreement for construction works for
environmental improvement of evacuation camp with the qualified contractor. All
payments to contractor will be done directly from JICA Project Team to the
contractor. The WRUA management committee will be witness to documentations
for request of payment from contractor;

Whereas WRMA, Lower Lumi WRUA, the School Community and the JICA Project
Team agreed to honour the MOU in respect to the Pilot Project on Environmental
improvement of evacuation camp works whose duration is within 2-3 momnths.

WRMA, Lower WRUA, the School community (SMC) and JICA Project Team
mutually agreed that

This Memorandum of understanding will form part of the contract for Environmental
Improvement of Evacuations Camp works between JICA Project Team and the
Contractor.

in wiiness whereof the parties here to have caused this Memorandum of
Understanding to be effective as at the day the parties signed herein:

Aftachment List:
Attachment 1: Presentation Materials including Drawings

Attachment 2; Attendance List



)

SIGNED BY(”:"%}(}

Mr. Kimeu MUSAU

Assistant Technical Coordination
Manager

WRMA Nolturesh Lumi Sub — Regional

Office

P.O. Box, 33~ 0029 L.oitokitok ,
Kenya

Date:

SIGNED BY.  Aldec A ona

Mr. Hideki SAWA

Team Leader

JICA Project Team/ NEWJEC Inc.
3-20 Honjo-Higashi 2-Chome, Kita-ku’
OSAKA, 531-0074, JAPAN

Date:

SIGNED BY_r1n: mme

7

Ms. Mini Mary NGALUMA

Chairlady
Lower Lumi Water Resource Users
Association (WRUA)

P.O. Box
Kenya

, Taveta,

Date:

sIGNED BY. Lo

ol

Mr. Peter Mutuku

Chairman
School Management Committee

P.O. Box
Kenya

JTaveta,

Date:



Environmental iImprovement of Evacuation
Camp in Eldoro Primary School
for the Pilot Project
in Lower Lumi Sub Catchment
4 Saptember 2013

Loitokitol Sub Regional Office.
Water Resources Management Authority (WRMA)

Attachment 1

Basi¢ Daesign of the Environmental Improvement of

Evacuation Camp
Schematic Plan view of Eldore Primary School

han

Basic Design of the Environmental improvement of
Evacuation Camp

Raised-up Access Road

Planting works on
slope and ciown g

Basic Design of the Environmental Improvement
of Evacuation Camp
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Basic Design of the Environmental Improvement
~ of Evacuation Camp _
Raised-up Evacuation Space

Basic Design of the Environmental improvement
wan -, OF Evacuation Camp..
Raised up toilet ‘




Basic Design of the Environmental Improvament
of Evacuation Camp
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2013 4F 11 A 25 A
=2z
B ZRERK O B9 2 s &

1) R4 BoKITHETE 72 I 2 B8 1T 2 2 A 72 K BB O -0 DRENER 7o v =7 S
2 HEIR)

2) L4 : Construction of Evacuation Facilities in Eldoro Primary School

3) WEFERMFEE4 - FRANJI ELECTRICALS & GENERAL SUPPLIES LTD

- HYEL : Mr. Franji Njihia Chege, Director,
R : PO BOX 434 TAVETA KENYA

- A : 0725-936-355

- e-mail : chegefranji53@yahoo.com

4) MEFERKIBITHIN « ZHORREH LY 3 4 A

5) BEZEFEEFN4%E - KSh 4,970,000.00-
BOQ ZfEH L CWa A, BREKT—FERNET 5,
(CHEEEIC L D& RER L)

6) FMEFLEBOME
BREB ST, TV R a/NERIC A A B U7, B R R b Bt
KEZTR FEEH720OD TN N— | —GERDOT 7 & ATERZ G TPk
WS OB FEE RS 5, 72720, 77 B AERKICOWVWTIE, MEE RS+
DR HEf A — 2 THRET OHEEEROICTEBm L, TFEEMIL, BEEieadt
B THDHr—R/L NGO OfFED S &, HillFERAaI2=7T s HRE LT LD
I TIRIC KV IET T 5,

7) BEHE
Bt ZRFteOBEITIE, EEEATK 18 F 6 AlICHlE L7 Tarv iz bE
ZRNCBT D BIMBFLEFERFRETA R T4 ) IZEDNT, fRABA ALK
& LT, UUFIZEDOREL RS,
1) I GITEHREB] (¥ & XK FEHFT District Water Office, Taveta District:
DWO) £V, BELTND LHEEEND 22O THEFZHEEL THHWL, U
Z hafEkc L7 (DWO HEEE DR U 2 MIIATEROZ M),

1/12



2) FRV A bOREFICLVE—FHL, FE~OBLETEL,

3) 6 EFNBELENZRM, 20 6¥EFEEr 7Y AMELT201349 A 20 H,
WRUA, WRMA, oY=/ hF—LATHEZESEZMME L, BEOEHE L
(CHE N ST IE NS ERBIMRE B, FEREBIMRE R, H 0 FA 2 (AT 5 oD & B} 2 BFAM,
fEA. TRio 3tafR4%E (a— YR M) L LTGERELL,

ES pd T/ B
1) Franji Electricals and General | P.O. Box 434, Taveta/
Supplies Limited TEL.0725-936355
2) Arc Civil Contractors P.O. Box 56321, Taveta /
TEL.0703-497436
3) Reenah (K) Ltd. P.O. Box 42381, Taveta/
TEL.0722-210591

10 H 24 H, 2D 34EDIREEHR TR L THARE., firnEr ot AMFLNEL
A9 52 AL, 10 A 31 H 11:00 £ TIC AFLEH AT 2 X 5 IR
L7ze AMLOBARRIZLLTFDO®EY TH D,

10 A 25 H 8:00~15:00 SEH T AALK E R AR
10 A 31 H 11:00 ANFLEFASE AR )
10 A 31 H 11:05~15:00 BHAL - SFAMh

4) 10 A 31 H, WRUA fEY 7 ZA XK, WRMA ¥ 7l gk (K~
AFR), Tuavzs NEBEM, Tavxs MR — /= F— DD
b & AL TR, 84 3 THIN, FEEMRA LI A, Il 3o
ALIZW T30 H AFLIXE 2% L responsible THh > THZD, F 72 LD 1E N &%,
FEENPOAFEZFET LN D LS,

5) AMLFERIZUTD LB TH o7,

g JSALATRS (Ksh) | IEAZ
1 | Reenah (K) Ltd. 5,295,441.76 2
2 | Arc Civil Contractors 5,789,514.88 3
3 | Franji Electricals and General Supplies Limited 4,970,000.00 1

BHAL#. . b5C 3 fLoISkLtiRE 2 5t R T = v 7 LT, T DR Arc Civil £E & Franji
HOFFEICHEEWR S VEIE L3, A AEENT /e <. Franji th2 2253 22
HE L7,
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B pd AL (Ksh) | NEAZ
EIE#
1 | Reenah (K) Ltd. 5,295,441.76 2
2 | Arc Civil Contractors 5,780,432.08 3
3 | Franji Electricals and General Supplies Limited 4,970,069.49 1

6) AR % AL Franji £ & 10 A 31 H 14 Kfs bEK AW 4 Feffi, FEIT L,
AI2=TAHBRICE DA Ty b (T 7 BEAERO LD S DR L 05 Tik
(X DT DIET D22 & INFRPBG TH LD ZRICHETHZ L. *
7o BEW - HKDOBRIT L 22 LEEL T §5 (Tny=/ bvx—Y ¥4
Bricdk V) Z&H Y, LIS CEHBIMIPER S D DeERET 2R SN2
WZ & Faai, AR EALE L NICFEE, WRUA, WRMA, 7m 2=
7 bF—L (R CREMEFALEREZZMAT 44 TI=y Y 2Bk L, L
FLRtSRIE & Franji 2 80 F & 4725 2 & 2 HEGE LT,

7 LlbExEF-T, 7uv=7 FEF TS Franji #AFOM T 2013 4 11 A 18
HACEMZI 2D LT,

Lk
SR
DWO #ef5¥E Y 2 b
fEa¥sE (a—hrU R b)) BERKR
AALEHASE R
BAFLECER
JEALAIAS T = > 7 KER

© e 006
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EHEQO : DWO #Ef53EH U A b

. - 27 August 2013
List of Eligible Prequalified Contractors in Taita Taveta County

No| - Name of Contraictor Romarke .~
1 | Katemi General Agencies | P.O. Box 804 Vi Eligible for the wnole
A T county
Franji Eleciricals And | BO.Box 434 !
20122013 "
2 General Supplies Limited Taveia TVTITe0aT A
3 | Jyan Construction Services | o 00%  427%B | pyreioanoi22013 ’
Mombase i
4 Maskyjl Contractors | P.O.Box 104 TVTHOI0&2012-2013 | ‘
Lirmited Taveta
5 Kachero gensrsl suppliss | PO Box 148 | TVTHEI0SE0M2-2013 "
| and contraclors limited Taveta
6 | Arc civil contractors EO.Box 56321 ! TWTHMOKGZ012-2013 '
Mairabi
) . o PO Box 42426 | TNTHEOTI2012-2013 -
7| Njaka-MNienga (EA) limited
H fenga (EA] limit Mombase
} F.O Box 122 | TVTHOIOEZ0 22013 "
B ] Murmbe construction T
Check i 15 ]
s hec_ peint  general DO.Box 72 Tavets TVTMS0S/Z012-2013
supplies
PO.B 2313 - "
10 | Coast wide enterprises o TVTH9M2012-2013
Mombagsa
il nerai [ 5 "
1 Isaluy:a general  supplies P O.Box 72 Tavets TWTHEM12012-2013
limited
"2 | Mjomba Agencies Limited | O 2% 4201 v rronaim012-2013
Taveia
F.0.Box £7469 .
13| Shakzbab ineeri TWTHSM32012-2013
u Engincering Mombass ]
| Betler ‘World Services | FO.Box 151 !
14 TWTHMENA2012-2013
Limited Taveta )
45 Markel View Investment | PO.Box 348 | TVTHEME2012-2013 :
Limited Tavetz
M T: - ;
16 wanzo  Tavela Gen&n'_al P.O.Box 51 Tayets TVYTHSMER2012-2013
and Hardware
FOB 231 . !
17| Jipe Contractors Limited X TYTHMSHTIZ012-2093
Tavets
18| Reemn i) Limited FO.Bex 42381 | TVTHSI8E2012-2013
19| Joveiz Investments Limited | PO.Box 72 Taveta | TVTIM9H92012-2013 oo
20l L | Contractors Limited R.O.Box 311 | TVTHS2Mz012-2013
Taveta
20, i .
21| Jefena Enterprises Limited | O-Box 202 | TVInei212012-2018
Teveia {
22 | Lumazo Company Limited | P.O.Box 48 Tavetz T\hﬂ; Bf2212012-2013 :

Lrstuct Woly b =93
Tz
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e __Evaluation Result o
PROJECT ON CAPACITY DEVELOPMENT FOR EFFECTIVE FLOOD MANAGEMENT IN FLOOD PTRONE ARFAS

EEQ  HEA¥ER (a— MU R M) BREME

EVALUATION FOR SHORTLISTING OF CONTRACTORS

5/12

]
Bidders AVernge 1o ok Lo Fvalantors N P
Mark { R T Y R R i !
2}Are Civil Conlractors #3.6 3|Passed 2 |Ceorge Albert Kenyatta Ll :
3l Better World Services Lid 5.4 é 3| Benson Mwamburi r | P
4|Reenah (K) Lid 8.2 1|Pasred #|Fredy Reuna R | 1
5| Limasi Contractors Limited 53 1 5|Beatrace Kazi L I ] :
6! Jafena Enterprises Limited 578 5 5 I P
FEvaluator 1 Evalnator 2 Tvaluator 3 Evaluator 4 Evaluator 5
o S  Marks] 10 20 3] 4] s[ el 1 2 31 o] s w6 1] af 3l of s el 1 2] 30 4] & & 1 2] 3 4] 5
Company Profile 15} 15y 18| 15| 15| 15[ 15| 15| 15| 15| §3) 15| 15| 15| 15| i5, 13| 10| 15| 13| 15| 13| 15| 15| 15| 15) 13| 151 15 15| 12
;‘l‘ﬂ:ﬂ:j”hmﬁmmf 28] 2sb 18] 230 2] el ael 8] sl 23] a3 sl 23) sl el sl 23] s el 23 sl asl 23] 16 23] 16l el 16l 1l 16l 14l
Financial Position s| 3l 3 3 s 3 3 &l 3l a3l s al 31 a3l 3 ab sl 3| 3 3f 3] af s a3 3| 3 3| 3] & 3 3
Experience and Capacity 35| 33] 20| 29| 33| 31] 191 33| 33| 217 33| 35| 33} 9| 15 I 11] (1] 330 35 12| 21| 3t 21| 311 33| 19] 33] 13 21
Total 80 74| 65| 70| 74] 65| 53] 690 69| 62| 76| 711 74| 45| 49| 41| 54| 42| 45) 76! 69] 46] 64| 65 62| 63] 66| 53 73] 47| 55
Qualificd Bidders T ] i
1[Reenah (K) Ltd 1
S, Franji Electricals and General 2 : , L .
Supglies Limited B i | | i i
JAre Civil Contracions 3



EE@ : BAALECE (OSALAAR)

THE PROJECT ON CAPACITY DEVELOPMENT FOR EFFECTIVE FLOOD MANAGEMENT IN FLOOD PRONE AREAS

Record of Opening of Bid Documents for: Construction of Evacuation Facilities

No. Company Name Name of Representative Tender Price (KShs)
1| RBENAS (K 1T BAz L MG £,29¢, KL
2 | KRC CyiuiL COMTRATTDAS Lot OPscHEA 5189514 8¢
s |TFEANT ELeaichs ¥ Gennei ﬁmfu MFithe CHele 4,970,000
Lupprrie s TN
Date: October 31, 2013
Beaﬂ‘mﬂﬂ i ﬁ
[ &P
Chairperson Procurement Committee JICA Project Supervisor Project Counter Partner
Lower Lumi Project Site WRMA Nolturesh Lumi

Lower Lumi WRUA
Sub-Region

8/12
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PRICED BILL OF QUANTITIES FOR THE PROCUREMENT OF WORKS FOR CONSTRUCTION OF EVACUATION FACILITIES

Franji Electricals

Arc Civil Contractor

Reenah(k) Ltd

Unit  Quanity Unit Cost (Kshs)|Amount(Kshs) Unit Cost (Kshs)| Amount(Kshs) Unit Cost (Kshs)|Amount(Kshs)
1 Exploitation and Transportation of Soil for Foundation of Evacuation Place and
Raised Road
11 Soil Exploitation and Transportation Cu.m 320.00 557.90 178,528.00 363.00 116,160.00 1,400.00 448,000.00
2 Toilet (2 Compartments)
21 Earthworks
2.1.1 |Common Excavation A h:3.0m-45m Cu.m 356.00 90.25 32,129.00 363.00 129,228.00 800.00 284,800.00
2.1.2 |Back filling Sandy material Cum 305.00 140.05 42,715.25 435.00 132,675.00 500.00 152,500.00
2.1.3 |[Embankment Sandy material Cu.m 2.00 140.05 280.10 4,350.00 8,700.00 500.00 1,000.00
2.1.4 |Back filling Hardcore filling, Rubble stone bed Cu.m 5.00 1,637.75 8,188.75 4,350.00 21,750.00 1,000.00 5,000.00
2.2 Concrete works - -
2.2.1 |Concrete Class 20/20 (1:2:4) Cu.m 28.00 6,425.65 179,918.20 14,500.00 406,000.00 12,000.00 336,000.00
2.2.2 |Formwork H<35m Sg.m 127.00 1,923.10 244,233.70 580.00 73,660.00 400.00 50,800.00
2.2.3 |Reinforcing bar Material and Installation Kg 2,420.00 132.00 319,440.00 218.00 527,560.00 170.00 411,400.00
23 Architectural works
2.3.1 |Brick Bricks t= 150 mm with er-ber Sg.m 13.00 1,941.40 25,238.20 464.00 6,032.00 1,000.00 13,000.00
2.3.2 |Plastering Floor t=30mm Sg.m 12.00 325.40 3,904.80 363.00 4,356.00 400.00 4,800.00
2.3.3 |Plastering Interior t=20mm Sg.m 2.00 228.50 457.00 435.00 870.00 400.00 800.00
2.3.4 |Plastering Exterior t=25mm Sg.m 17.00 350.90 5,965.30 435.00 7,395.00 400.00 6,800.00
2.3.5 |Plastering Wainscot t=30mm h=1,300 Sg.m 8.00 257.50 2,060.00 435.00 3,480.00 400.00 3,200.00
2.3.6 |Door Wooden made Sg.m 2.00 9,446.75 18,893.50 9,425.00 18,850.00 5,000.00 10,000.00
2.3.7 |Painting Oil paint for wooden structure Sg.m 11.00 64.55 710.05 435.00 4,785.00 300.00 3,300.00
2.3.8 |Painting Oil paint for steel structure Sg.m 2.00 85.50 171.00 435.00 870.00 300.00 600.00
2.3.9 |Painting Emulsion paint for interior Sq.m 2.00 48.25 96.50 435.00 870.00 240.00 480.00
2.3.10|Wooden Structual Wooden Truss Sg.m 1.00 3,562.10 3,562.10 1,813.00 1,813.00 10,000.00 10,000.00
2.3.11|Steel hand rail Lin.m 3.00 220.45 661.35 870.00 2,610.00 1,600.00 4,800.00
2.3.12|Roofing Pre-painted corrugated galvanized sheet Sq.m 11.00 537.75 5,915.25 1,885.00 20,735.00 1,200.00 13,200.00
Total 894,540.05 1,372,239 1,312,480
Total Amount for Exploitation and Transportation of Soil and Toilet works 1,073,068.05 1,488,399.00 1,760,480
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3 Evacuation Space

3.1 Earthworks
3.1.1 [Common Excavation h<15m Cu.m 30.00 92.25 2,767.50 290.00 8,700.00 800.00 24,000.00
3.1.2 |Back filling type A Well Compacted Soil Cu.m 175.56 140.05 24,587.18 580.00 101,824.80 500.00 87,780.00
3.1.3 |Back filling typeB Hardcore filling, Rubble stone bed Cu.m 51.11 1,637.75 83,705.40 4,350.00 222,328.50 1,000.00 51,110.00
3.1.4 |Stone Masonry on Foundation Sg.m 85.00 1,941.35 165,014.75 1,740.00 147,900.00 1,000.00 85,000.00

3.2 Concrete works
3.2.1 |Concrete Class 20/20 (1:2:4) Cu.m 20.00 6,425.65 128,513.00 14,500.00 290,000.00 12,000.00 240,000.00
3.2.2 [Concrete Class 2Q(1:3:6) Levelling Concrete Cu.m 1.50 6,708.95 10,063.43 12,325.00 18,487.50 12,000.00 18,000.00
3.2.3 |Formwork H<35 Sg.m 302.00 1,923.00 580,746.00 - 400.00 120,800.00
3.2.4 |Reinforcing bar Material and Installation Kg 2,850.00 132.20 376,770.00 218.00 621,300.00 170.00 484,500.00

33 Architectural works
3.3.1 |Concrete Blocks Bricks t= 150 mm with re-ber Sg.m 110.00 1,941.40 213,554.00 1,740.00 191,400.00 1,200.00 132,000.00
3.3.2 |Plastering Floor =30mm Sg.m 71.25 325.40 23,184.75 363.00 25,863.75 400.00 28,500.00
3.3.3 |Plastering Skirting h =100 mm Sq.m 2.00 228.45 456.90 725.00 1,450.00 400.00 800.00
3.3.4 |Plastering Interior t=20mm Sg.m 69.00 228.45 15,763.05 435.00 30,015.00 400.00 27,600.00
3.3.5 |Plastering Keying Sg.m 15.00 128.30 1,924.50 435.00 6,525.00 400.00 6,000.00
3.3.6 |Plastering Wainscot t=30mm h=600 Sg.m 6.30 257.50 1,622.25 435.00 2,740.50 400.00 2,520.00
3.3.7 |Plastering Lintel t=30mm Sg.m 10.50 228.45 2,398.73 435.00 4,567.50 400.00 4,200.00
3.3.8 |Door Wooden Door Nos 1.00 9,377.00 9,377.00 9,425.00 9,425.00 18,000.00 18,000.00
3.3.9 |Window Steel Casement Nos 6.00 5,795.05 34,770.30 11,600.00 69,600.00 8,000.00 48,000.00
3.3.10|Window Glasses t=5mm Nos 108.00 158.00 17,064.00 653.00 70,524.00 200.00 21,600.00
3.3.11|Painting Qil paint for steel Structure Sq.m 2.60 85.50 222.30 290.00 754.00 300.00 780.00
3.3.12|Painting Qil paint for wooden Structure Sq.m 14.82 64.55 956.63 290.00 4,297.80 300.00 4,446.00
3.3.13|Painting Emulsion paint for interior Sg.m 69.00 48.25 3,329.25 435.00 30,015.00 240.00 16,560.00
3.3.14|Wooden Structual Wooden Truss Cu.m 27.00 4,895.20 132,170.40 1,740.00 46,980.00 12,900.00 348,300.00
3.3.15|Roof Gutter Prepainted sheet 150x100x180 Lin.m 20.00 97.65 1,953.00 1,160.00 23,200.00 600.00 12,000.00
3.3.16|Roofing Prepainted ciorrugated galvanised sheet Sq.m 168.00 537.65 90,325.20 1,885.00 316,680.00 1,200.00 201,600.00
3.3.17|Down Spout PVC pipe Lin.m 10.00 148.00 1,480.00 174.00 1,740.00 300.00 3,000.00

Total Amount for Evacuation Space 1922,719.51 2,246,318.35 1,987,096.00
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4 Culvert
41 Earthworks
4.1.1 |Excavation Sandy material Cum 88.85 600.55 53,358.87 580.00 51,533.00 800.00 71,080.00
4.1.2 [Murraming Gravel mat Sandy material Cu.m 0.60 600.55 360.33 580.00 348.00 500.00 300.00
4.1.3 |Backfiling Cu.m 19.00 600.55 11,410.45 435.00 8,265.00 500.00 9,500.00
4.2 Concrete Works
4.2.1 |Pipe installation D=900m L=1.0m No 20.00 9,635.65 192,713.00 21,750.00 435,000.00 10,000.00 200,000.00
4.2.2 |Concrete Bedding 20/20 (1:2:4) Cu.m 30.00 23,236.35 697,090.50 17,400.00 522,000.00 12,000.00 360,000.00
4.2.3 |Formwork H<3.5m Sq 36.85 1,923.00 70,862.55 580.00 21,373.00 400.00 14,740.00
4.2.4 |Reinforcement Bar arrangement Kg 748.00 284.10 212,506.80 261.00 195,228.00 170.00 127,160.00
4.2.5 |[Headwall Concrete 15/20(1:3:6) Cu.m 1.86 17,465.65 32,486.11 5,075.00 9,439.50 12,000.00 22,320.00
4.2.6 |Apron Concrete 15/20(1:3:6) Cu.m 1.03 17,443.20 17,966.50 5,075.00 5,227.25 12,000.00 12,360.00
Total 1,288,755.10 1,248,413.75 817,460.00
Total (KSH) 4,284,542.66 4,983,131.10 4,565,036.00
16% VAT 685,526.83 797,300.98 730,405.76
Grand Total 4,970,069.49 5,780,432.08 5,295,441.76
Submitted Bid Price 4,970,000.00 5,789,514.88 5,295,441.76
Franji Arc Reenah
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Project on Capacity Development for

Effective Flood Management in Flood Prone Area in Exchange Visit to Nyando
The Republic of Kenya and Lower Gucha Migori
1. Objective

e To exchange the knowledge and experiences already in place in Nyando River basin
and three piloted WRUAS;

e To learn good practices in flood management in the Nyando River basin; and

e To enable the WRUAs with the three pilot project to have a perspective and ideas on
what is to be formulated in the effective community based flood management plans in
the three pilot areas.

2. Overall Itinerary

Time
Place Activity Arrival Departure
(Start) (End)
24/03/ 2013 Sunday
8:00(Lumi

WRUAs to move from their places to Kisumu by a

. - and Isiolo)

Kisumu chartered car(mini bus) 17:00
o 14:00(LOG
Stay in Kisumu
UMl
25/03/ 2013 Monday

WRMA SRO . . :

. Orientation meeting at WRMA SRO 09:30 10:00
Kisumu

i Meet with Rae Primary School management observe the
Mowlem village ; 10:45 12:05
borehole and evacuation centre

Rae Village Observe the small culverts constructed in Rae village 12:15 12:30
Meet with Kamuga CFMO and school teachers and

Kamuga Village | observe lesson on flood education programme and 12:45 14:05
observe structures in the schools

Ahero Lunch 14:35 16:00

) Observe raised road and evacuation centre at Kokwaro

Kokwaro village ) 16:45 17:55
constructed under the master plan (30 min)

Vunduba Hotel Dinner 19:45 21:15
Projection of Evacuation Drill Video for participants to

Vunduba Hall 21:25 22:15
observe

26/03/ 2013 Tuesday

Kamagaga Observe the evacuation centre, flood hazard map 1020 11-45

village signboard, small directional signboard and footbridge ] '

Achuodho . _ L .

village Presentation and discussion in the evacuation centre 12:30 14:30

Ahero Lunch 15:00 16:00

On road traveling to Lower Gucha Migori 3 hours drive

- L 16:30 19:00
Participants except LOGUMI WRUA to stay in Kisii

27/03/ 2013 Wednesday
LOGUMI WRUA | Explanation of community based flood observation and 11-00 12:00
Office at | early warning system by LOGUMI WRUA ) '

NESVIEC e



Project on Capacity Development for

Effective Flood Management in Flood Prone Area in Exchange Visit to Nyando
The Republic of Kenya and Lower Gucha Migori
Wathonger
Explanation of community based flood hazard mapping
ditto by Mr. Joshua, Secretary of LOGUMI WRUA and Mr. 12:00 13:00
Boit, WRMA LVS RO
Kabuto . and Observation of flood affected areas 13:15 15:45
Nyora village
LOGUMI WRUA
Office at | Lunch 16:00 17:00
Wathonger
Move to Kisii 16:00 18:00
Stay in Kisii
28/03/ 2013 Thursday
Gucha  Migori | Explanation of flood water discharge observation by
River at | using ADCP and demonstration of flood water discharge 09:45 11:15
Wathonger observation by using ADCP by WRMA LVS RO
LOGUMI WRUA
Office at | Explanation and discussion on ADCP by Eng. Thooko 11:20 11:50
Wathonger
I(‘)?ﬁ(éng WRUQ Plenary discussion on the Nyando and LOGUMI Visit 11:50 12:50
Wathonger (good practices) moderated by Prof. Onyando
LOGUMI WRUA
Office at | Lunch 13:00 14:00
Wathonger
Move to Kisii 15:30 17:00
Stay in Kisii
29/03/ 2013 Friday
On road traveling from Kisii to Nairobi 07:30 14:00
On road traveling from Kisii to Taveta 07:30 18:00
On road traveling from Kisii to Isiolo 07:30 18:00

3. Participating Organization during the site visits

I. Ministry of Water and Irrigation (one person);
ii. WRMA Headquarters (Four persons);

iii. WRMA Regional Offices (Athi, Ewaso Ng'iro, Lake Victoria South) (one person per
each Regional Office);

iv. WRMA Sub-regional Offices (Nolturesh-Loitoktok, Isiolo, Kisii and Kisumu) (1 to 2
persons per each Sub-regional Office);

v. WRUA from three pilot project areas (Lower Lumi, Isiolo and LOGUMI WRUAS) (two
persons per WRUA safe for LOGUMI WRUA that had seven persons participating);

vi. Project Team (Five persons); and

vii. GIZ (One person).

4. Other Organizations involved in accompanying or receiving the team

I. WRMA Sub-regional Office that accompanied the team to Nyando River Basin;
ii. Nyamasaria WINAM WRUA (Two persons accompanied the team during day 1 visit);
iii. River Nyando WRUA (Three persons accompanied the team during day 1 and day 2
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visit);

iv. Kano Plains WRUA (One person accompanied the team during day 2 visit);

Vi.
Vil.

viii.

iX.
X.
Xi.

Xii.

Rae Primary School Management Committee (Received the Team at Rae Kanyaika
Primary School);

Mowlem CFMO (Received the Team at Rae Kanyaika Primary School);
Rae Kanyaika CFMO (Received the Team at Rae Kanyaika Village);

Ofunyu Primary School Management Committee (Received the Team at Ofunyu
Primary School);

Kamuga CFMO (Received the Team at Ofunyu Primary School in Kamuga Village);
Kokwaro CBO (Received the Team at Kokwaro Village);

Kamagaga CFMO (Received the Team at Kamagaga Village); and

Achuodho CFMO (Received the Team at Achuodho Village).

6. Major Findings

6.1 Nyando River Basin

Vi.

The Nyando River Basin is heavily affected by floods that adversely affect the
community that live within the basin. The Nyando Project on flood management has led
to reduced human suffering and casuality during floods as a result of both structural
and non-structural measures that have been undertaken in the basin;

. The education programme on Flood Management is still being undertaken in some of

the school where the Nyando Project was undertaken that has led to high level of
sensitization on flood management among pupils in school;

The raised toilets, evacuations centre and borehole plays an important role in the area
because they enable communities to access these structures in spite of the floods in
the area. There are community members who have raised the foundations of their
toilets in their homes as modeled by toilets constructed in the Nyando Project;

. Community members through the CFMOs are operating and maintaining the various

structures constructed within the Nyando basin;

The CFMO members in most areas still have dependence mentality and this is due to
their reluctance in joining WRUAs that will enable the CFMOs to access funds through
the WRUA to implement the various CAPs items that they developed. The CFMOs still
depend on the external help rather than reach out and release the enormous potential
that is within the basin including joining the WRUA; and

There are gaps that need to be abridged between WRUA and CFMOs. WRMA is yet to
make a follow up in strengthening the communities under the Nyando Project and this

NESVIEC 3.
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can be attributed to the Nyando Project Implementation strategy wherein the Project
entry point was CFMO rather than WRUAs wherein WRMA is able to interact with
directly. One of the way forward as per the discussion was to eliminated the gaps,
whereby WRMA-LVSC Kisumu Sub-regional Office indicated that they will make a
follow up, harmonize the activities of the CFMOs and the WRUAs and ensure that the
CFMOs join the respective WRUA and work together as a team.

6.1 Lower Gucha Migori Sub-catchment

I. The LOGUMI WRUA are actively involved in flood management in the sub-catchment
and they have established a flood management committee that is charged with flood
management within the WRUA,

ii. The LOGUMI WRUA have a well established communication channels within the
various committees within the LOGUMI WRUA that enables them to effectively develop
various tools for example the early warning hydrograph; and

iii. The LOGUMI WRUA members are sensitized on the issue of flood management and
this has led for the WRUA to develop three flood hazard maps within the
sub-catchment;

7. Meetings

7.1 Meeting at Rae Kanyaika Primary School in Mowlem Village
The meeting took place on 25" March 2013 at Rae Kanyaika Primary School and it was
attended by the Project Visiting Team,
Head Teacher, Deputy Head Teacher,
Teacher that was involved in the
education  Programme on  Flood
Management, parent teacher association
(PTA) chairperson, and members of the
Mowlem CFMO. : _
The following salient issues were [ A e e |
discussed: Participants make comments during the visit at Rae School
v Flooding condition: The villages near the school are affected by floods including the
school and in 2006 the school was inundated for three to five days and the
community members evacuated to the inundated school because the flood depth
was better than in the homes. The raised evacuation centre, toilets and borehole
plays an important role in area because even when the school gets inundated the
structures in the school are not affected because the structures are above the flood
inundation depths;
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7.2

v' Cooperation between the School, Mowlem CFMO and Nyando Project: It was

evident that there was a close working relationship between the CFMO and the
School. It was also evident the cooperation began from the onset of the Nyando
Project with the School allowing the evacuation centre, toilets and borehole to be
constructed in the school for mutual benefit of the school and the community;
Education Programme on flood management: The
Education Programme on flood management was
undertaken in the school and at the request of one
of the participants from the Project visiting Team,
two pupils made a simple presentation on the
causes of floods and effect of floods in the area.
The teacher also explained that they
were trained on infusing flood
management subject into the regular school curriculum subjects like Science, Social
Studies even English;
Operation and Maintenance (O&M) of the Structures: The Head Teacher pointed out
that the Nyando Project incorporated the school teachers into the O&M committees
of various structures and that the teachers were also trained on O&M. The teachers
and the CFMOs through cooperation are therefore both involved in O&M of various
structures.
Mowlem CFMO: Mowlem CFMO started as a CBO that was registered with Ministry
of Social Services. Mowlem Community were organized and participated in the CAP
development that led to the CBO being transformed to CFMO. Mowlem CFMO has
held two separate elections and the current office bearers are not the same with the
ones that were office bearers during the Nyando Project. The CFMO works closely
with the school management in the management of various facilities.

Meeting at Rae Kanyaika Village

Pupils of Rae Primary School make a presentation

The meeting took place on 25" March 2013 at Rae Kanyalka Primary School and it was

attended by the Project Visiting Team, and
chairperson of the Rae Kanyaika CFMO.
The following salient issues were discussed:

v' Operation and Maintenance of the Structures:

The CFMO Chairperson pointed out the
difficulties the CFMO faces in maintaining
culverts within the village. O&M of culverts is &= S8
voluntary and lacks any incentives for the  gypianations on small culverts
community members to be involved in the

maintenance.
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v" Vandalism: Rae Kanyaika CFMO chairperson pointed
out that vandalism was a big problem in the village. He
stated that the slab pavement on one culvert was ¥
vandalized by a community member. He also Yandalized culvertslab pavement

pointed out that all the signboards installed in the village had been vandalized.

7.3 Meeting at Ofunyu Primary School in Kamuga Village

The meeting took place on 25" March 2013 at Ofunyu Primary School and it was attended

by the Project Visiting Team, Head Teacher, Deputy Head Teacher, Teacher that was

involved in the education Programme on Flood Management, parent teacher association

(PTA) chairperson, and members of the Kamuga CFMO.

The following salient issues were discussed:

v' Cooperation between the School, Kamuga CFMO and Nyando Project: It was
evident there was cooperation between the school and CFMO at the onset of the
Nyando Project with the School allowing the evacuation centre, toilets and borehole
to be constructed in the school for mutual benefit of the school and the community.
Though it appeared that there were gaps emerging in their relationship. The Head
Teacher pointed out that the keys to the evacuation centre are with the CFMO
chairman that makes it difficult for the school to use the facility when there are no
evacuees. The Kamuga CFMO and Ofunyu School both mutually agreed to join
Nyamasaria Winam WRUA. ; - /

v' Education Programme on flood management:
The Education Programme on flood management %
was undertaken in the school. The Project visiting | “*1#
Team witnessed a flood management subject |

being infused into social studies lesson. The class
seven pupils were engaged by their teacher in a
guestion answer session on issues related to flood management.

v' Operation and Maintenance (O&M) of the Structures: The CFMO members pointed
out that they had established O&M committees of various structures. The community
members use the borehole for their domestic use and are charged two Kenya
Shillings per twenty litre gallon. The CFMO members have managed to undertake
repair works of the borehole whenever there is a breach to any of the borehole parts.

7.4 Meeting at Kokwaro Village

The meeting took place on 25" March 2013 at Kokwaro village and it was attended by the
Project Visiting Team and Kokwaro CBO.

The following salient issues were discussed:

v Flooding condition: The village is affected by floods that cut off the various roads that
link the village. The major cause of floods is the heavy siltation of R. Miriu that leads

NESOIEC 6
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to flooding in the village anytime it rains in the upstream;

v' Operation and Maintenance of the Structures: The evacuation centre is used as a
nursery school that has help
increase the enrolment of pupils in
the area. The Kokwaro CBO on
their own finds it difficult to maintain
the centre due to heavy infestation
of bats in the evacuation centre
ceiling board. The evacuation
centre is also constructed in a
raised place within the village and
therefore its foundation is not raised. O&M of the raised road is poorly undertaken in
the village with most parts of the roads having been breached by community
members who point out the raised road acts as a dyke and thereby leading to homes
that hitherto had not experienced inundation during floods to be inundated and
thereby making these communities to break some parts of the road to allow ease
flow of water.

v" Kokwaro CBO: Kokwaro joined Kano Plains WRUA and through the WRUA they
have written a proposal to desilt R. Miriu to WSTF and they are currently waiting for
a feedback from WSTF.

7.5 Meeting at Kamagaga Village

The meeting took place on 26™ March 2013 at
Kamagaga evacuation centre and it was
attended by the Project Visiting Team and
members of the Kamagaga CFMO.

The following salient issues were discussed:

v' Evacuation Centre: The evacuation
centre accommodates three hundred
people but affected persons are more
than six hundred persons. The & : -
neighbouring villages also desire to Meeting at Kamagaga Evacuation Centre
have an evacuation centre and Kamagaga CFMO discussed with this village on the
ways of raising funds for an evacuation centre like proposal writing. The CFMO has
raised money from the evacuation centre through hiring of the facilities for other
social functions and educational seminars but still the CFMO feels that they should
be assisted in erecting a fence around the evacuation centre.

v' Raised toilets: The CFMO pointed out that the two compartment toilet vis-a-vis the
six hundred persons that evacuated at the place was overstretched. The CFMO has

NESOIEC 7.
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not ventured or even written a proposal to any organization on toilet expansion.

v Footbridge: The CFMO pointed out that the footbridge was of great assistance to the
pupils that cross the water channel in order to access Kigoche School and this has
led to increased enrolment at the school.

v' Operation and Maintenance of the Structures: Kamagaga CFMO members engage
in O&M of structures within their village. The chairperson pointed out that some
members only enjoy the benefit of the structures but cannot be involved in the
maintenance of these structures unless there is a financial incentives promised to
them.

7.6 Meeting at Achuodho Primary School in Achuodho Village

The meeting took place on 26™ March 2013 at Achuodho Primary School and it was
attended by the Project Visiting Team and
members of the Achuodho CFMO.

The following salient issues were discussed:

v' Operation and Maintenance of the [ 2+
Structures: The CFMO Chairperson
pointed out the difficulties the CFMO
faces in maintaining structures within the
village. O&M of borehole is voluntary and 5 iscussion held  at Achuodho
lacks any incentives for the community evacuation centre
members to be involved in the maintenance. The community members only pay two
shillings per twenty litre gallon when there is water scarcity in the area. The
evacuation centre is used as a nursery school when there are no floods and the fees
charged on pupils is minimal that carters only for nursery school teacher and cannot
be used for maintenance purposes.

v" Achuodho CFMO: Achuodho CFMO members had met and unanimously agreed to
join the WRUA. The only challenge the CFMO was facing was identifying the right
WRUA wherein Achuodho village lies in its jurisdiction. The Nyando WRUA pointed
out that Achuodho village is located within Kano Plains jurisdiction.

LRI
e
———

8. Good Practices in flood management in Nyando River Basin

The Nyando River Basin is a model for community based flood management. There were
good practices in flood management that can be replicated in other flood prone areas.
Herein below are some good practices in flood management that were noted:

I. Education Programme on Flood Management. It was noted that the pupils within the
Nyando River Basin were well acquainted with concepts of flood management. This
can be attributed to the education programme on flood management. One teacher at
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Rae Kanyaika primary School explained that the teachers were trained on how to
infuse flood management subject into the regular school curriculum subjects like social
studies, science and English. He also clarified that a teachers handbook on flood
management and flood management textbook for primary pupils were produced and
distributed to the school. He further pointed out that the pupils were able to share their
experiences and what they had been taught on flood management with their parents
and friends from other school. This kind of education programme is worth being
implemented in the flood prone areas not only in raising flood awareness but as a tool
in flood management;

. Evacuation drills conducted by the CFMO. It was obsereved in the video that

community members after training were able to conduct flood evacuation drill. This
activity as a preparatory exercise that enables affected family to evacuate effectively
was noted as a good practice in flood management. WRMA-LVSC RO staff noted that
in the recent floods experienced in the Nyando River Basin, there was zero human
causality unlike other flooding periods before the Nyando Project wherein evacuation
drills were conducted;

Community organizations with the sole purpose of managing floods. In the Nyando
River Basin the affected villages have organized themselves and established
Community based Flood Management Organizations (CFMO) that are registered at the
Ministry of Social Services. The CFMOs are effective tool within the affected villages in
the management of floods in their respective village. Community members through the
CFMOs are able to establish channel of communication, consensus building and
development agenda. In the case of one village where a raised road was constructed
but it had negative impact on the homes located near the river and through mutual
agreement the group agreed to rip open some parts of the road to allow quick flow of
flood water rather than causing havoc to the homes near the river. The core issue here
is not ripping open the raised road but the ability of the community to sit and discuss
their problem and possible solutions and going ahead and implementing what the
group agreed upon;

. Flood management can be achieved at the community level. The stagnant paradigm

has been that floods or any other disaster can only be handled by government or KRCS.
Nyando case reveals that flood management can be achieved at community level. The
structure measures undertaken in the Nyando are not huge high investment structure
like dyke or dam but simple structures like raised toilet, raised borehole, small culvert
construction, footbridge etc. These above mentioned structures can easily be done by
community especially after the community having been empowered in the art of
proposal writing or the CFMO joining WRUA where the CFMO can access funds from
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WSTF;
v. Efficacy of integrated flood management. In the Nyando River Basin it was noted that

Vi.

Vii.

viii.

there was close correlation between the structures that were constructed in the region
and training community members received e.g. for all the structures constructed there
was the corresponding O&M training for such structure. It was also noted that the
structures constructed in Nyando River Basin aimed at flood management but
structures on their own cannot manage floods and therefore the capacity of the
community members was also developed in flood management. This kind of integrated
approach was noted as a good practice in flood management;

High priority that is accorded to safety. It was noted that in Nyando River Basin human
safety during seasons of floods is given a high priority. Culture is an important tenet in
human civilization and Nyando River Basin is not an exception. In the Nyando cultural
dynamics forbids mother-in-law and son-in-law to share toilet facility. But during floods
the human safety comes first before culture and the affected community members use
the structures without consideration cultural dynamics. The act of prioritizing human
safety above any other societal requirement is a good practice in flood management
that needs to be replicated;

Sharing of information. In the Nyando River Basin it was noted that the communities
that were beneficiary of the Nyando Project shared information with the neighbouring
communities for example in Kamagaga village the CFMO members were able to share
their experience with their neighbours even taught them how to write proposals. The
sharing of information to other communities that are affected is a good practice in flood
management that is worth being replicated in other flood prone areas;

Stakeholders’ cooperation and involvement. It was noted in Nyando River Basin that
school institutions cooperates with the community in flood management. Schools as
institutions within the affected community cooperate with this communities as
exemplified in the school acceptance to the flood management structures to be
constructed within the school compounds. The school management cooperate with the
community in the O&M. During implementation of the evacuation drills the KRCS as
key stakeholder in flood management were also involved. It is therefore noted that
stakeholder involvement and cooperation as good practice that can be replicated in the
pilot project areas; and

. Raised structures above the inundation flood depth. It was noted that the structures

constructed within the evacuation places like evacuation centre, toilets and borehole
were all raised above the flood depth in those area. This a good practice in flood
management not only in improving evacuation places but also it is the model of building
within flood prone areas for example hospitals, schools, market etc should be
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constructed with their foundations raised.
Way forward after the Nyando excursion visit

Establish the steps and processes involved in implementing education programme on
flood management that are idiosyncratic to the respective pilot project area;

. Develop manual for the good practices in Nyando River Basin and how these good

practices can be replicated in the pilot project areas;

Develop construction model for flood prone areas wherein the foundations are raised
above the flood depths. This model is thereafter shared with other government
agencies, Ministries, Stakeholders and school as appropriate model in flood prone
areas; and

. Community Sensitization and awareness of the advantages of raising the foundations

using locally available materials for the houses that they construct in their homes.

10. Exchange Visit to Lower Gucha Migori SC

10.1 Day1l

Target for Day 1: a) Explanation by LOGUMI WRUA how they developed a community
based early warning system using a simple community developed hydrograph. b) Training
on community based flood hazard mapping. ¢) Visit the two most affected villages i.e.
Kabuto and Nyora villages.

Observations:

1) The LOGUMI WRUA gave a graphic description on how they developed the
community based hydrograph, the WRUA faced when developing the hydrograph
and the advantages of the community developed hydrograph;

2) WRMA-LVSC RO Staff explained the processes and steps involved in community
flood hazard mapping. He also elaborated on the advantages of community flood
hazard map to WRMA and to the community; and

3) The Project visiting Team observed the former channel of R. Gucha Migori at
KUDISA which is an acronym that implies Kuja Disaster, the evacuation places
within the two places, the school that was relocated as a result of flood disaster and
the difficulties the community members face when trying to access the Kabuto
Health Facility.

Conclusion: The target for day one activities was realized. It also emerged that the

place where community members seek refuge are also vulnerable to flooding and also

due to the nature of the buildings within the school the evacuation places are also
vulnerable to outbreak of diseases and epidemics.

10.2 Day 2
Target for Day 2: a) Explanation of flood water discharge observation by using ADCP and
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demonstration of flood water discharge observation by using ADCP and thereafter plenary
discussion based on the above mentioned explanation. b) Discussion excursion visit to
Nyando River Basin.

Observations:

1)

2)

3)

WRMA-LVSC RO Staff explained to the Project visiting Team how ADCP is used in
determining high flows and discharge. He also explained the rating curve and its
purpose. Thereafter he gave a practical demonstration on how to use ADCP;

During the plenary discussion various questions were asked, herein is a summary of
the questions asked: how can the data that WRMA have be shared with WRUA in
order for the WRUA to improve on their hydrograph and on importance of imparting
simple monitoring techniques to the WRUA members and the possibility of engaging
ADCP in areas like Isiolo; and

The plenary discussion on the excursion visit to Nyando and exchange programme
to LOGUMI SC revealed that there are good practices that are worth emulating and
being replicated in the three pilot project area but also that there were very good
example from LOGUMI WRUA that other WRUA from Lower Lumi and Isiolo stated
that they are going to replicate them in their area. The table below is a summary of
the points noted during the discussions.

Point of Discussion Comments

1. Findings and good practices v" The awareness on flood management is high;
in LOGUMI v LOGUMI WRUA are Self driven(take initiatives);

v' There is good governance (there is flood
management structure developed within the
WRUA). LOGUMI WRUA have integrated flood
management committee to the WRUA,;

v" The LOGUMI WRUA have an established office
that they have rented and they are paying rent
regularly;

v" The LOGUMI WRUA on their own have
developed three community flood hazard maps;

v LOGUMI WRUA members are passionate and
action oriented that has made them turn around
vulnerability into opportunity;

v LOGUMI WRUA have good communication skills;

v LOGUMI WRUA is all inclusive in terms of the
youth, the aged, women and the views are well
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v

represented;
LOGUMI WRUA have incorporated flood
management activities into their SCMP

2. Experiences from Isiolo and
Lower Lumi and reflection to
them

Isiolo WRUA observations

v

v

There is effective team work within LOGUMI
WRUA;

WRMA has well developed infrastructure for data
collection in LOGUMI SC and LOGUMI WRUA
can use this data;

LOGUMI WRUA are proactive and they can
easily maintain structures within their SC;

Isiolo area suffer from shortage of water while
LOGUMI suffer from volumous overflow of water
and the Isiolo WRUA can learn how LOGUMI
manages their SC

Lower Lumi Observations

v" Impressed with management skills of LOGUMI
and Lower Lumi aims at taking up all the good
practices that they have observed in LOGUMI SC

3. Way forward v" Review of the community flood hazard map;

v" Networking and collaborating with other
stakeholders;

v' Irrigation Project by NIB, that implies that
Irrigation Water Users Association are going to be
established and therefore there is need to
strengthen WRUA and how to work together with
WUAs;

v Infusing Flood Management Subject into School
curriculum;

v Data collection i.e. WRUA being involved in
collecting hydrological data within the SC;

Challenges

v' Representation of the WRUA based on flood
prone areas or geographical coverage of the SC?
Need to ensure that LOGUMI WRUA sensitizes
the whole SC

4. Next Step v WRMA Sub-regional office to write a concept

NESVIEC
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note that entails networking and collaboration of
stakeholders within the LOGUMI SC and how to
implement the LOGUMI SCMP;

Collect the secondary data and written materials
on disaster management in the respective SCs

NESVIEC
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9 PHOTO ALBUM

9.1 Excursion visit to Nyando and Exchange Programme

Place : WRMA-LVSC Kisumu SRO Place : Evacuation Centre at Rae Primary

Description :Orientation meeting during the Nyando Description : Explanation of the education
River Basin excursion visit. Project programme on flood management by a
Team leader explains the forms school teacher who participated in the
distributed to participants programme

o o'N e #

P : . e =
Place : Rae Kanyaika Primary School Place : Ofunyu Primary in Kamuga Village
Description :Project visiting Team observe the Description :The Head Teacher explains the
raised toilet various structures constructed at the

Ofunyu School
- -. T

= v &  — -

Place : Ofunyu Primary in Kamuga Village Place : Ofunyu Primary in Kamuga Village

Description : Project visiting Team observe the Description : A simple rain gauge developed by
raised borehole school pupils
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Place : Kokwaro Village
Description :The damaged road infrastructure that
makes accessibility difficult

Place : Kokwaro Village
Description :Raised road at Kokwaro to enhance
accessibility during floods

-

Place : Vunduba Hotel
Description :Project visiting Team observe an
evacuation drill video

Place : Kamagaga Village

Description : Project visiting Team observe and
listen to explanation on the community
flood hazard map that is pasted on a

signboard

Place : Kamagaga Village
Description : Project visiting Team observe and
listen to explanation on the footbridge

Place : Achuodho Village

Description :Plenary discussion at Achuodho village
on integrated flood management in
Nyando River Basin

NESVIEC
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9.2 Exchange Programme to LOGUMI SC

Place : LOGUMI WRUA Office Place : LOGUMI WRUA Office

Description :LOGUMI WRUA Secretary explains Description :WRMA-LVSC RO Staff explains the
the community developed early warning community flood hazard map

system in LOGUMI SC

Place : KUDISA Area Place : R. Gucha Migori at Kabutoarea
Description : Project visiting Team observe and Description :Debris deposited in the area including
listen to explanation on the former R. heavy wooden logs that raises the

Gucha Migori channel riverbed levels

Place :Nyora Primary School in Nyora ViIIae

Place : Kabuto Village

Description : Project visiting Team observe Kabuto Description : Project visiting Team listen to the
Health Centre from a distance after school teacher’s explanations on the
finding difficulty in accessing the facility challenges the Nyora Primary School
due to poor road conditions face during floods
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Place : Kabuto Village

Description : Some of the Project visiting Team opts
to use canoe to crossover to Nyora
village

Place : Wath Onger Bridge

Description : WRMA staff and local community
members set up the place for
explanation on how to use ADCP

o o
- >,
—

Place : Wath Onger Bridge Place : Wath Onger Bridge
Description : WRMA-LVSC RO staff explains how Description : WRMA-LVSC RO staff practically
to use ADCP demonstrates how ADCP is used

Place : LOGUMI WRUA Office

Description :Plenary discussion on how to use
ADCP and how the data therein can be
used in flood management

Place : LOGUMI WRUA Office

Description :One of the participants explains the
good practice he noted during the
exchange programme during the final
plenary discussion

NESVIEC
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The Forum on Flood Management and Community Based Flood Early Warning System
(hereinafter referred to as the “Taveta IFM Forum™) on the Project on Capacity Development
for Effective Flood Management in Flood Prone Area in the Republic of Kenya (hereinafter
referred to as “the Project”) was held on 24™ and 25" June 2014. Attendance list is shown in

Attachment 1. As the result of the discussions, the attendees confirmed the following issues:

Day 1: 24™ June 2014
The morning session began at 8:30 am with self-introductions by each participant.
1. Opening Remarks Eng. P. Olum, CEO/ Eng. Kinyua, TM WRMA HQ

The CEO in his opening remarks acknowledged and appreciated the Taveta, Isiolo, Meru and
Migori county governments’ representatives for attending the IFM Forum. He called upon the
WRMA staffs to always recognize the importance of county governments in development.

He further pointed out that Flood Management was an integral part of Water Resource
Management. He further explained that Integrated Flood Management (IFM) had been
incorporated in WRMA Strategic Plan 2012-2017. He added that WRMA was currently in
the process of reviewing the Catchment Management Strategies (CMSs) and that flood
management had been incorporated in the CMSs. He added that WRMA intends to strengthen
the department of Flood Management. He pointed out that county governments should also
be actively involved in Flood Management in their respective counties.

He further elaborated that the Project had constructed structures for flood management and
that these structures should be properly maintained. He therefore reiterated the cooperation
between WRUA, WRMA and County governments as an important factor for successful
implementation of flood management. He stated that WRMA had fostered a close
relationship with Kenya Red Cross Society (KRCS) which he emphasized that the
relationship should be nurtured and strengthened and that the county governments in flood
prone areas should be part of this effective flood management relationship.

In his conclusion the CEO extended his warm gratitude and appreciation to Government of
Japan for their continuous assistance in flood management in the country. He therefore stated
that on behalf of the Government of Kenya (GOK), WRMA Board and WRMA appreciated
the efforts of JICA. He finalized his speech by stating that he hoped that JICA will continue
to assist Kenya in Flood Management especially in the mainstreaming of integrated flood
management.

2. Opening Remarks Taita-Taveta County Government

The Chief Officer for Water in Taveta County represented the Governor. In her opening
remarks, she stated that through the Taveta County government more structural measures
were going to be constructed in Taveta. She further stated that she was going to share the
report with the Taveta County Executive to strengthen flood management component in
Taveta. She stated the Taveta County government was ready and it was going to cooperate
fully in effective flood management with WRMA.
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She concluded her remarks by stating that her office was already in a working relationship
with the WRUAs in Taveta and that the relationship between WRUA and Taveta County
government in flood management was going to be strengthened.

3. Opening Remarks Meru County Government

Mary Muthoni, a Water Quality Officer with Meru County government represented the Meru
Governor. In her brief opening remarks she stated that the Meru County government was
going to cooperate fully with WRMA in flood management.

4. Opening Remarks JICA Project Team

Eng Kondo, Chief Advisor of the JICA Project Team in his opening remarks pointed out that
Japan Government started cooperation with Government of Kenya nine years ago. He
thereafter explained the background of JICA assisted flood management projects in Kenya.
He stated the Nyando Project proved that it was possible for community based flood
management. He thereafter explained the current Project, the scope of engagement and
objectives of the PCDEFM.

He concluded his opening remarks by stating that WRMA and WRUA institutional
framework on flood management had been strengthened. He appreciated the effort of
WRMA in appointing Flood Management Officer all across the country especially in flood
prone areas. He finalized his opening remarks by explaining that effective flood management
demanded an integrated approach that involves all the key stakeholders.

5. Opening Remarks WRMA Board Director

Hon. Johnstone Mwalulu the WRMA Board Director in his opening remarks stated that he
was born and raised in Taveta and that his home was the area that was heavily affected by
floods. He explained to the participants that the pain the inhabitants of Taveta have gone
through as a result of floods.

He sincerely appreciated the effort of JICA in flood management in Taveta. He stated that it
was important that flood management should be institutionalized. He stated that for effective
flood management there must be cooperation between all the stakeholders. He pointed out
that as a member of the WRMA Board he was going to request WRMA to strengthen the
flood management department. He thereafter declared the Taveta IFM Forum opened.

6. Situation report of community based FEWS installation from the pilot project
areas Isiolo WRUA

Mr. Karimba, chairman of Isiolo WRUA, made a presentation on the situation report on
FEWS for Isiolo SC. He explained that he had worked in the Ministry of Water before he
retired. He explained that Isiolo WRUA was established in 1997 due to water scarcity
problems in Isiolo. He thereafter explained the water conflicts in Isiolo County. He thereafter
gave a summary of installed Community based Flood Early Warning System (CBFEWS) in
Isiolo. He further explained to participants that there trainings that Isiolo WRUA had
received on the CBFEWS.



He thereafter explained the purpose of inventory for the CBFEWS. He thereafter explained
the challenges encountered in the operation of the CBFEWS. He pointed out that Isiolo
County is yet to experience heavy floods and therefore few challenges had been noted.

He concluded his presentation by pointing out that it was important in flood management to
consider construction of structures that can store flood water that it can be used during in the
dry spell in Isiolo County he gave examples of structures as check dams, water pans.

The outline of the presentation by Mr. Karimba is shown in Attachment 2.

7. Situation report of community based FEWS installation from the pilot project
areas Lower Gucha Migori WRUA

Mr. Joshua Ouma of LOGUMI WRUA in his presentation explained the background of
floods in Lower Gucha Migori SC. He thereafter explained the genesis of CBFEWS in Gucha
Migori River Basin. In the course of his presentation he pointed out the development of the
hydrogragh that was developed by LOGUMI WRUA and thereafter used for flood warning.
He further explained that LOGUMI WRUA members had been trained in the art of
assembling CBFEW and the trained members had been involved in the installation of rain
gauges in the upstream. He thereafter clarified to the participants the cooperation between
upstream and downstream WRUA. He thereafter explained the installation of the CBFEWS
in four places in Gucha Migori River Basin. He pointed out that because of the vastness of
the river basin the WRUA were currently concerned with identifying the amount of rainfall in
a particular upstream area and the subsequent impact in the downstream area of LOGUMI SC.
He stated that it was important for the WRUA to also understand how long it takes for the
water to floow from upstream to downstream after heavy downpour.

He concluded his presentation by explaining the Japan experience and how such experiences
could be replicated in LOGUMI SC.

The outline of the presentation is shown in Attachment 3.

8. Situation report of CBFEWS installation from the pilot project areas Lower
Lumi WRUA

Mr Fred Reuna of Lower Lumi WRUA in his presentation explained the training and
installation of CBFEWS and the locations wherein CBFEWS had been installed. He further
explained to the participants CBFEWS inventory. He also explained the record sheet and how
the observers were filling in the data.

He concluded his presentation by explaining to the participants that the lesson learnt in
CBFEWS and the challenges therein. He also clarified the way forwards for CBFEWS in
Taveta.

The outline of the presentation is shown in Attachment 4.

9. Presentation of the recommendation for nationwide expansion of Community
based FEWS in Kenya by Mr. Simon Mwangi, ATCM (FM), WRMA HQ

Mr. Simeon Mwangi ATCM Flood Management made a presentation wherein he explained
that WRMA in principle and in practice works together with WRUA in data collection,
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analysis and CBFEWS. He explained that the lesson learnt in CBFEWS was varied. He also
explained to the participants the training sessions and installation of CBFEWS. He further
explained the various CBFEWS experiences. He further pointed out that the lesson learnt
from CBFEWS and proposed the way forward which was entirely based on the key role
players in CBFEWS. He explained the importance of river basin approach that had its focus
on flood management.

He also explained to the participants that it was imperative to note that there was a difference
between CBFEWS and FEWS wherein he explained the difference between the two tools. He
added that the two tools were not mutually exclusive to each other and that the two tools can
be used together in a river basin. He clarified that WRMA was currently rolling out flood
management including the CBFEWS in other new basins.

He concluded his presentation by inter-relating the bible verses Genesis. 9:11b and Hosea 4:6
and pointed out that biblical position was that floods should not affect man but when it does
affect human beings it was as a result of lack of knowledge. He finalized his presentation by
stating that that JICA Project Team had empowered WRMA and WRUA through capacity
building in Flood Management and therefore it was up to them to manage floods.

The outline of the presentation is shown in Attachment 5.

10. Discussion on the recommendation for nationwide expansion of Community
based FEWS in Kenya Republics Moderated by the Chair

There was a session of discussion after the presentations whereby the presenters were
nominated as a penal. The discussions revolved around the presentations that had been made.
Eng. Matagoro DTCM Flood Management moderated the sessions. He began the discussion
sessions by explaining that the floods were indeed affecting the country with dire
consequences thereafter. He explained to the participants that floods do not actual warn but
rather it was human beings that develop the FEWS that they can use to warn themselves
before occurrence of floods. The attendees therefore discussed the following:

» Mr. Gordon of Special Programmes observed that during Mr. Mwangi presentation two
key issues emerged the coming up with accurate flood early warning system and also
how the information the warning information is relayed to the general public. He
observed that there was need for attitude change in the public domain especially how
they respond to received FEW. He added that for effective flood management the FEWS
in Pilot Project Area should be avenue to prepare and engage in self-help initiatives
rather than wait for flood occurrence in order for the humanitarian organizations to
provide relief to the affected communities.

» One observer pointed out that there was need for common sign or communication tool
that indicates flood early warning he proposed that FEWS language that can be
understood by all. It was agreed that it was important to setup the standard of early
warning based on river level or amount of rainfall. Mr. Mwangi in his explanation
clarified that for CBFEWS had led the community to come up with their own standards
that was peculiar to their respective areas and that WRMA was in the process of
developing technical standards for FEWS. He further clarified that the framework for
flood management within the WRUA had been established. He added that currently
lessons learnt are being extracted from the Pilot Project Areas. Mr Karimba pointed out
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that there was need to sensitize community members in the upstream on the importance
of CBFEWS and the important role that the observers play in early warning.

» LOGUMI WRUA Secretary explained that whistle blowing terminology did not mean
that the WRUA uses whistle for early warning but rather the upstream WRUA activities
in warning the downstream community was what he meant by whistle blower. He further
stated that the flow of information was mainly through mobile phones. He explained that
currently LOGUMI WRUA was working out on the timing based on the rainfall based
early warning in the upstream and duration it takes to lead to river level rising and
thereby leading them to send evacuation warning to the families in flood prone areas.

» Eng. Matagoro on his part pointed out the importance of understanding the processes
involved in Flood Management. He stated that the approach to understand Flood
Management was in progress and in the pilot areas the education programme.

» Need for Standardized communication system for CBFEWS. Mr. Mwangi acknowledged
that the CBFEWS were in place and there were lesson learnt that were being extracted.
Ms. Agatha the WRMA Regional Manager Athi stated that the uniqueness of each
community and area needed to be taken into consideration and that each community must
identify what works for them. Eng. Matagaro pointed out that the experience in Japan
brought to fore the element of River Museum in Japan where archives are established
that records everything that happens to the river and by the river. He added that this
record is documented and therafter preserved in the museum for posterity. Eng. Matagaro
further pointed out the need for operation centre in flood prone areas.

» Improvement of policy. Mr. Gordon stated that currently education sector was reviewing
the school curriculum and that WRMA should reach out to education sector and
influence the incorporation of Flood Management in school curriculum.

11. Presentation on evacuation centre Mr. Kimeu Musau, SRM, WRMA Loitokitok

Mr. Musau the Sub-regional Manager WRMA Loitokitok made his presentation evacuation
centre management. During his presentation he gave the background of floods in Taveta. He
thereafter explained the planning and designing of evacuation centre. He also explained how
the site for construction of evacuation hall was agreed upon. He thereafter explained the
designing of the evacuation hall. He also explained the procurement procedures for the
contractor. He explained that there were delays experienced during construction which was as
a result of heavy rains in the area. He also explained the operation and maintenance of the
evacuation centre.

The outline of the presentation is shown in Attachment 6.

12. Discussion on evacuation centre = Moderated by the Chair

Eng. Matagoro moderated the session and he explained to the participants that the community
based project was important and that the same approach should be replicated in other flood
prone areas. He emphasized the importance of O&M of structures by WRUA, School
committee. He explained the importance of data collection before construction of flood
management structures.



The participants held a discussion based on the presentation and the following issues were
raised:

>

13.

Mr. Gordon pointed out that Mr. Musau should explain to the participants the issues of
gender and privacy, counselling, stock piling of food and medicine at the evacuation hall.
Mr. Musau pointed out that based on KRCS information that people who evacuate to
evacuation halls were the aged, the sick, the disabled and women. He pointed out
stockpiling had not been considered in the design stage of the evacuation hall.

Mr. Nderu pointed out that there was need of clean water at evacuation places and
wondered why there were no water harvesting system installed at the evacuation center.
He also wanted to know why the toilet was constructed and not the bathroom which
could have easily been coupled with the raised toilet. Mr. Musau stated that the school
had a water tank, and that the Taveta Governor had also donated another water tank that
will curtail the lack of clean water at the evacuation centre. One participant stated that
the evacuation hall was small and therefore there was no need to prioritize roof water
harvesting at the hall at the expense of the vast roof of the school classrooms. Mr.
Gordon stated that the bathroom facility and security of the evacuation hall should be
looked into.

Occupancy of the evacuation hall and consideration of the disable. One participant stated
that he had noted that the disability ramp was not constructed or even considered in the
design of the evacuation hall. Mr. Musau stated that CBFEWS will enable early warning
leading to the disabled to be moved to the evacuation hall early.

Mr. Njiru of WRMA wanted to know if the construction of evacuation hall using locally
available materials just implied the use of burnt bricks or other alternatives like curved
stones that are easily available in some areas can be used for walling of evacuation hall.
Mr Mwangi clarified that the locally available material that was cheap and easy to access
are the one recommended and therefore if the curved stones are the ones that are easily
accessible and cheap then the WRUA should consider using such material. He added that
lower the cost of construction is lowered the easier it will be for replication in other
places.

Mr. Ngao pointed out that the concerns and issued raised in the Forum should be
documented and be used during the replication to avoid repeating the same mistakes
again in the new places.

Eng Matagaro pointed that WRMA and WRUA capacity building had been undertaken
under the Project and therefore there was need for those whose capacity had been built to
take the initiatives to build the capacity of others in flood prone area. He pointed out that
this current Project should be considered as an eye opener.

Site visit to community based FEWS and the evacuation centre and Opening

Ceremony of Evacuation Centre Organized by JICA Project Team

During IFM Taveta Forum there was a site visit to CBFEWS, the raised toilet, evacuation
hall and the raised road. During the site visit there was the launch of evacuation hall and the
raised toilet.



The Head teacher stated that the school community was appreciative of the Project that led
construction of evacuation hall, raised toilet, the raised road and the culvert. He stated that the
school was ready to be involved in the O&M of the constructed structures.

Mr. Musau stated that Flood management had been infused in the school syllabus and that
had led to sensitization of pupils in flood management. He clarified the importance of O&M.

Upper Lumi WRUA chair passed a vote of thanks he also pointed out the importance of
effective evacuation. He explained the CBFEWs. He stated that it was important for
community to put in practice what they have learnt. He explained Japan had inputted money
for purposes of effective flood management and expected output was effective flood
management by WRMA and WRUA.

Ms. Agatha, Regional Manager of WRMA Athi Catchment Area, pointed out that
communities were empowered and not vulnerable anymore and that currently the affected
communities were in charge of their destiny. She appreciated WRMA for mainstreaming
flood management. She elaborated the cooperation with the county government for effective
progress in Flood Management.

Taveta County Chief Officer for Water stated that the Taveta County appreciated the Japan
Government. She appreciated JICA Project Team for successful implementation of the
project. She appreciated infusion of Flood Management in school and clarified that it was a
pointer of effective flood management in the future.

Ms. Fukai, representative of JICA Kenya Office, in her speech appreciated all the
stakeholders that participated in the IFM Taveta Forum. She pointed out that hundreds of
people in Kenya were affected by floods in 2013. She further emphasis the importance of
Integrated Flood Management approach. She explained that Eldoro evacuation hall was a
model school for Flood Management.

Mr. Mwalulu director of WRMA stated that the project had been handed to the community
and that O&M was the community’s responsibility. He added that the capacity of the
community had been built in Flood Management and they should now take action in
undertaking flood management activities within their areas. He explained the importance of
WRUA in water resources management.

PTA chair appreciated the project and in particular the donou road technology that he
participated in and can be replicated as a model of rural road construction in Taveta.



Day 2: 25™ June 2014

13. Report on riverbank protection in Isiolo Mr. John Kinyuanjui, SRM, WRMA
Isiolo

Mr. Kinyajui Sub-regional Manager WRMA Isiolo made a presentation on the report on
riverbank protection in Isiolo. In his presentation he gave background information of the
Isiolo River Catchment. He thereafter explained the climate, rainfall, topography in Isiolo. He
explained the structural measures in Isiolo wherein he gave a background on the procurement
of contractor, the purpose of the riverbank protection, the construction works of riverbank.
He thereafter gave a comparative view of the pilot site before and after the construction of the
gabion works. He also explained the role of community in O&M of the constructed structure
which included on job training wherein the implements for O&M were distributed to the
community. He explained that O&M manual had been developed though it was still in a draft
form. He also explained the challenges experienced during the implementation of riverbank
protection. He thereafter clarified the way forward on the implementation of structural
measures.

The outline of the presentation is shown in Attachment 7.

14. Report on non-structural measures in Lower Gucha Migori Mr. Samuel Njihia,
FMO, WRMA Kisii

Mr. Samuel Njihia Flood Management Officer WRMA-LVSC Gucha Migori Sub-regional
Office made the presentation on report on non-structural measures in Lower Gucha Migori.
During his presentation Mr. Njihia explained to the participants the development of
LOGUMI WRUA SCMP.

He further explained the dispatch of Project Supervisor to Gucha Migori which marked a
turnaround in flood management in LOGUMI SC. He also explained the assistance the
Project Supervisor and WRMA gave towards development of the Community-based Flood
Management Action Plan which was later incorporated in the revised SCMP.

He also explained the development of community flood hazard map in LOGUMI SC that led
to replication in the other two pilot project areas. He also explained the community effort in
flood early warning that led to development of the hydrograph by LOGUMI WRUA. He
thereafter explained the CBFEWS in Gucha Migori. He further explained that the lesson
learnt extracted from Nyando excursion visit had led LOGUMI WRUA to influence the
World Vision to alter the planned toilet and constructed raised toilet that is ideal for flood
prone areas. He thereafter explained the disaster management training that was undertaken by
KRCS. He explained the education programme on flood management that was undertaken by
KRCS which involved training of teachers and thereafter training of pupils. He showed the
participants the output of flood hazard map for Sere School that was drawn by pupils.

He further explained to the participants that the capacity building of WRMA Staffs and
WRUA member included training in Japan. He thereafter explained the IFMC and the
benefits that have been accrued as a result of establishing the IFMC. He also explained the
collaboration between the Migori County Government and the LOGUMI WRUA. He
explained the installation of CBFEWS. He further explained the establishment of Flood
Management Unit at WRMA Kisii SRO.



He concluded his presentation by explaining to the participants the 3" Stage training that
involved WRMA staffs training the LOGUMI WRUA on Flood Management, he shared the
photo album for the 3™ stage training. He finalized his presentation by explaining the
sentiments of LOGUMI WRUA Chairperson wherein she pointed out the importance of non-
structural measures in flood management.

The outline of the presentation is shown in Attachment 8.

15. Presentation of draft manuals for structural measures against flood such as
“Preparation of evacuation centre” and “Riverbank protection”. Mr. Joseph
Maina, FMO, WRMA Loitokitok

Mr. Joseph Maina Flood Management Officer WRMA Loitokitok made the presentation on
draft manauals for structural measures against floods. In his presentation Mr. Maina
explained the coverage of catchment covered by WRMA Loitokitok.

He also explained that the manuals developed were not for use by WRMA only but by all
stakeholders. He thereafter explained to the participants how to make a gabion wall, the
process of construction of the gabion, he thereafter explained the operation and maintenance
of the gabions, and he also explained the observations to be conducted after high water levels.

He thereafter explained how to make evacuation road by Do-nou technology, wherein he
pointed that the Do-nou had been approved by Rural Road Authority. He thereafter explained
the equipment and material needed for Do-nou. He thereafter explained the process of
construction of Do-nou road, he thereafter explained the O&M of the raised road. He
thereafter explained the evacuation centre design, he explained construction process for the
evacuation centre. He explained the site survey and clearance and thereafter what to do and
how to do for every step of construction. He concluded his presentation by pointing out that
the manuals were in place and should be used while the implementing structural measures.

The outline of the presentation is shown in Attachment 9

16. Presentation of draft manuals for non-structural measures against flood such as
“Community based FEWS”, “Education for disaster prevention”, “Community based
flood hazard map” and “Evacuation drill”. Ms. Phoebe Orina, CDO, WRMA HQ

Ms. Phoebe Orina Community Development Officer (CDO) WRMA HQ began her
presentation by pointing out the importance of non-structural measures in flood management.
She explained the background of the WRUA Development Cycle module. She also clarified
that WDC module had been revised and Flood Management had been incorporated. She
thereafter explained the procurement procedures wherein she explained the role of WRUA
and WRMA in procurement of the services to be rendered. She showed the participants a
sample of the prequalified contractors list from Isiolo and a sample of evaluation criteria.

She thereafter explained the manual for evacuation drill for flood prone areas wherein she
explained the outline of the manual evacuation drill. She thereafter explained the manual on
flood disaster education. She thereafter gave the outline of the manual on flood disaster
education. She thereafter explained the manual on community-based flood hazard map. She
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explained the purpose and objectives of Community Flood Hazard Map, she thereafter
explained the outline of the manual of Community based flood hazard map.

The outline of the presentation is shown in Attachment 10
17. Discussion on the draft manuals of structural measures, Moderated by the Chair

Mr. Simeon Mwangi ATCM Flood management moderated the session. The participants held
a discussion based on the presentations and the following issues were raised:

» Eng Dienya pointed out that there was need for improvement of manuals for structural
measures especially on evacuation hall construction where a step on dump proves was
omitted but yet an important process in the construction. On the donou road he pointed
out that there was need to have slopes by the sides and if possible sodding by grass
should be done. Chief officer for Water Taveta County pointed out that the arrangement
of the sandbags in the donou road construction needed proper arrangement that glues the
sandbag together to avoid them from being washed away. She also wanted to know in
places where there were no murram if the normal soil could be used. Slope embankment
of the do nou road should be planted with grass. Mr. Njiru pointed out that there were
places where stones were readily available and cheap compared to the burnt bricks and
wondered in such situation if the stones can be used for walling or just burnt bricks. He
also requested for development of generic manuals that can be used without reference to
a place. Mr. Maina responded by stating that the arrangement of the sandbags was
catered for in the manual. In places where there are no murram, then normal soil can be
used. He also explained that the use of bricks or stones depends on the availability of the
either material should be used but importance of use of locally available material. He
added that the manual provided for the covering of the sandbags that are on the edge. He
also stated that consideration of the physically challenged will be considered in the
manual

» Community attitude change from reactionary to proactive is being achieved within the
WRUA set-up and the community. One participant stated that structural measures like
raised toilet should have a ramp for physically challenged to access the toilets. One
participant pointed out that SCMP development was always done at different levels and
wondered how the flood management can be incorporated where the SCMP had already
been developed. Another participant wanted to know whether issuance of completion
certificate considered the line ministry. Ms. Phoebe pointed out that issues of such
certificate considered the line ministries.

» One participant wanted to know the effectiveness of information early waning shared to
the chief in the night and how that information is shared to the public at night. WDC had
been revised and flood should be incorporated, areas with SCMPs developed money will
be allocated for revision. Completion certificate is issued in collaboration with line
ministries. Mr. Mwangi stated that attitude change was in process especially in WRUA
but the sensitization should be carried out to the community. One participant stated that
the community can use megaphone to reach out to community. Another participant from
LOGUMI WRUA shared the experience in LOGUMI SC where CFMOs had been
established and that makes it easy for flow of early warning information in the CFMOs.

» Mr Mwangi emphasized on the locally available materials and gave example of
interlocking bricks. He also explained the importance of documentation. He stated that
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Japan river museum is a good example of documentation for posterity. Development of
manuals was a good start of documentation.

18. Discussion on plan for flood management expansion to the 12 flood prone areas
(moderated by WRMA FMU, Chair)

Discussion on Plan for Flood Management expansion to the 12 flood prone areas was
moderated by Mr. Musau and the following salient issues were discussed

Generic Flood Prone Catchment

» Catchment delineation by July 2014;
» Catchment Description-River system, topography, by July 2014;

» WRUA Inventory - Status (e.g. stage of registration), Capacity Building, SCMP
development etc. by August 2014;

» Data Collection and analysis - Baseline Survey, Flood characteristics, developing an
inventory for the Hydrometric Network(Determine optimum number of stations in the
SC)causes, effects to be done in October, November, December 2014;

» Capacity assessment, stakeholder analysis and their roles within the area -Formation of
IFMC for coordination of Flood Management activities by February 2015;

» Sensitization/Orientation for the IFMC - From February 2015(Quarterly);
» Drafting of IFMP should done from January 2015

» Fabrication and installation of FEWS - Automation of FEWS- Correlate it with existing
stations to understand implication based on real time data - From June 2015

» Details of collected data e.g. pollution, sediment load etc.

» Identify Funding Sources - GOK,COUNTY Governments, WRMA, NGOs, CBOs,
CDF,NBJ, Bilateral Cooperation by June 2014

» Capacity Building for WRMA Staffs shall be a continuous exercise;
» Development of DSS - Catchment Modeling by January 2015.

19. Discussion on future activities for WRUAs (moderated by JICA Project
Team)

The Chair/Moderator: Mr. Clement Ngida

Secretary: Mr. Joshua Ouma

The Chair began discussion by imploring each WRUA to look at the activities they have
embarked on thus far and what new activities are required.
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WRUA general comments:

Taking flood hazard maps to the respective areas and displaying them at the required
areas in the community. The WRUA has the mandate to teach each community member
including school children.

Fred Reuna stated that protecting Njoro Kubwa springs by adding dykes inside and
outside as well as putting a perimeter wall around the springs.

Addition of evacuation centers to cater for the high number of people displaced.

The numbers of FEWS in Lumi are few. There are other gullies which dump their flood
waters into the river

Improving the effectiveness of the Flood Early Warning Communication System to avoid
loss of life.

It was noted that an analysis of partnerships with regards to FEWS with local radio
stations can help add effectiveness. The Chair stated that relaying information through
radio is sometimes problematic given that some radio stations want proof of scientific
info before relaying warning over the radio which may delay evacuation efforts.

The upper Lumi observer stated that the effectiveness of the communication system is
working well given that most of the floods come at mid-night onwards and people don’t
listen to the radio then.

LOGUMI WRUA member stated that formation of Community flood management
organisations in areas which are flood prone will be able to help add effectiveness to the
communication system.

LOGUMI WRUA stated that the evacuation center at Eldoro Primary lacks some
essential things such as:

(1) Prevention of communicable diseases e.g. nets for preventing Malaria,

(i1) Lack of proper ventilation,

(ii1) Lack of consideration of the disabled

(iv) Lack of second exit door. WRUA should be involved during the design period.

Private sector partnership was regarded as a viable option for improving communications
of FEWS through e.g. group text

Ms. Phoebe (CDO) stated that the envisioned IFMC committees comprising of WRUA
members would be able to help address these pertinent issues.

LOGUMI WRUA secretary stated that FEWS communication system should be
integrated into the training for all members to help improve the response capacity of the
WRUAs. The chair confirmed that during the Nyando project, there was training carried
out which helped the community respond faster.
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The chair also stated that there are catchments which are especially large and there
should closer coordination relationship between WRMA, MET department & WRUA
where it may involve data sharing to help the effectiveness of the response time.

The Upper Lumi WRUA chair sated that there should inclusion of WRUA during cross-
border discussions for trans-boundary water management since there are issues that arise
out of irresponsible water use.

WRUA should be gazetted to allow for the management of its official work. It was
agreed that constitutionally within the Water Act, WRMA is mandated to facilitate
formation of WRUASs but there is no provision of within the Act as it stands. The MOU
signed between WRMA & WRMA to be looked at.

Self - Help and innovation

Lower LUMI chair stated that locally available evacuation structures such as granaries,
which are usually raised, could be used during floods to shelter during the flood season.
Nzyuko noted that WRMA is advising community members to raise all household
structures that are being built.

The Chair as well as members noted that this was a good idea since it can help save lives
like in the case of Bangladesh where people build raised sections within their house to
prevent against flooding.

Up-stream WRUA LUMI:

There was an outline of activities that upper Lumi has engaged in since inception. The
chair noted that there are issues such as protection of Mzima Springs through tree
planting around the area to avoid drying up of the stream.

Floods will not damage downstream if there are enough measures taken e.g. Dam
construction upstream, building of dykes e.g. like those during Colonel Grogan era. The
County representative noted that building of dykes and canal draining and planting of
trees around Mzima springs have also been included in the county plans for this year.

Upper Isiolo WRUA:

Water conflict resolution has been enacted to avoid communities from clashing in Isiolo.

It was noted that there should be close collaboration community flood management
officer and the WRMA Flood Management Officer.

The WRUA chair noted that there should be construction of dams and check dams to
harness the flash flood waters.

It was noted that there have been conservation projects in Isiolo with volunteers working
on protection of springs allow for water production.

WRMA should strengthen the bond between upstream and downstream WRUAS. The
WRUA upstream should be educated on soil conservation to avoid soil erosion and
degradation.
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»  Wildlife interference with protection of natural resources.

» It was highlighted that WRUA is the biggest beneficiary and without coordination
between upstream WRUASs and those in the downstream.

» Mr. Nzyuko noted that there is need for proper discussions looking into strengthening the
tie between WRMA & WRUA especially around revenue collection and allocation to
facilitate effectiveness and livelihood.

»  Millicent noted that reviewing of SCMPs is a key process moving forward since it will
allow for partnership with counties, as well as bring in factors such as livelihoods and
climate change.

LOGUMI WRUA

» Integration of flood management with livelihoods to allow for motivation of WRUA

members

» Wetlands and reparian zone protection to reduce surface run-off and siltation of our
rivers.

» The chair noted that due to the nature of floods, the area needs more rain gauges to help
efficient monitoring.

» There is need for building of evacuation centers and footbridges given the magnitude of
floods in Lower Gucha Migori.

20. Closing Remarks  Mr. Alexender Nzyko DTCM, WRMA HQ

Mr. Nzyko made the closing remarks. He appreciated all the participants for attending the
Forum despite their busy schedule. He stated that the Forum was a milestone in flood
management in the country because various issues had been raised discussed and a way
forward developed. He thereafter declared the meeting closed.
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Attachment 6: Presentation on evacuation centre  Mr. Kimeu Musau, SRM, WRMA
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Situation report of community based
FEWS installation from the pilot project
areas Isiolo WRUA



WATER RESOUCES MANAGEMENT AUTHORITY
JAPAN INTERNATIONAL COOPERATION AGENCY

Summary of Installed FEWS

ITUATION REPORT ON COMMUNITY FEWS INSTALLATION
ISIOLO PILOT PROJECT SITE
June 24, 2014

Installed Iteh Installation |
point

At Acacia River lodge
Water level gauge1 (Isiolo WRUA Chairman’s Installed ( Feb. 2014)
Presented house) Alittude 1,474m

b . Ntirimiti Secondary school
y FEEAE ( Alitude 2,516m )

Mr. Felix Karimba Kibirichia ~ Sub district

Isiolo WRUA- Chairman Rain gauge 2 hospital (Alttude 2,313m )
Juja Hill Academy

Installed ( Oct. 2013)

Installed ( Oct. 2013)

Project on Capaci elopme) Rain gauge 3 . Installed ( Feb. 2014)
. Altitude 2,020m )
For Effective Flood Managemel ( "
In Flood Prone Areas Rain gauge 4 Nkando - primary - school ooy ( Feb. 2014)

(Altitude 1,538 m)

In the Republic of Kenya

Location

Trainings for FEWS observers

Acacia River lodge
Water level gauge
No.1

The observers for the Flood Early
Warning System were trained on
how to assemble both the
monitor and the gauge.

With the assistance of KRCS, the
observers were trained on how
to take and keep records .

Ntirimiti Sec. School
Rain gauge No. 1

Nkando P. School
Rain gauge No.4
TR

NKande prifriar

Juja Hill Academy
Rain gauge No. 3

K orichia Sub: A tool set for the maintenance of
Raiﬁt:::;f,',z the FEWS was given to Isiolo
WRUA.

Flood warning information

: D : Inventory of FEWS
dissemination diagram
o B — Objectives for the inventory
Observer * To get exact reference location for each FEWS, i.e GPS,
‘ I : | | administrative area and altitude,
- ] - Radio * To observe the FEWS observers progress on data
WRUA chair WRMA -SRO KRCS Station recording,
* To share the challenges observer experiences,
l *To observe the effectiveness of the information
sublocation Community dissemination diagram,

*To observe the physical condition of the FEWS facilities.



ample invento eet fo Challenges on operation of FEWS

remarks

: L * Thereis no clear plan on
o i bill for FEWS monitor,
i — S * In dissemination of information on Flood, the
p—— T observers may run out of airtime in their mobile phones,
T K — * Lack of motivation to observers,

—— m *Continuous training of the observers,
: —t

AVA=LY a

* Installation of solar panel as alternative power supply
to FEWS monitors.

* Continuous training for the observers to limit the
burden on relying on only a few trained ones.

* Inclusion of motivation package to observers. Thank You for LiStening




Attachment Three

Situation report of community based
FEWS installation from the pilot project
areas Lower Gucha Migort WRUA



WATER RESOUCES MANAGEMENT AUTHORITY
JAPAN INTERNATIONAL COOPERATION AGENCY

|

ood Early Warnil§

);s.:g’- For Effective Flood Management=
In Flood Prone Areas
In the Republic of Kenya

During flooding there are heavy losses experienced by
community members leading to stagnancy in development.
Infrastructure damage is vast with disruption of transport
networks which negatively impact economic growth in the
area, inaccessible health and school facilities etc.

Evacuees walk long distance to collect relief aid because of
lack of evacuation centre in the area wherein relief can be

Evacuees take a long walk back of about 10KM to the
evacuation place after collecting relief aid

Damage of transport infrstructure leading to difficult
accessibility

Processes involved during the development of the hydrograph:

* LOGUMI WRUA established a proactive flood management
committee;

* LOGUMI WRUA established a working rapport with the WRMA
assigned RGS metre reader;

* LOGUMI WRUA established a coordination mechanism between
various flood management committee members;

* LOGUMI WRUA assigned one of its member to regularly
monitor the river levels by reading and recording the levels at
RGS; 2 el g

WRUA flood management committee member during flood assessment patrols

Floods in Lower Gucha Migori Sub-catchment are not a new
phenomenal but have been on increase in intensity,
frequency and impact over time. Based on oral tradition from
the senior citizens in the area the history of heavy flood in
Lower Gucha Migori is as follows:1947, 1957, 1961, 1963,
1985, 1997-1998, 2006, 2011 and 2012.

Floods affects Nyora Village leading to evacuation of the affected families

The history of floods clearly indicates that floods have been,
are with and will always be in Lower Gucha Migori and thus a
need community to come up with coping mechanism.

One of the coping mechanism that WRUA was able to come
up with flood early warning that enhances early evacuation.
There is River Gauge Station installed in Wath Onger and
using data from this station WRUA is able to attain the
foreknowledge of possible occurrence of floods.

Record of data from RGS

Automated River Gauging Station at Wath Onger e manyal River Gauging Station at Wath Onger that WRUA also monitor

* After the floods the LOGUMI WRUA flood management committee
held a meeting and discussed the river water levels vis-a-vis the flood
depths in various parts of affected area;

* LOGUMI WRUA assigned the Secretary to harmonize the river levels
vis-a-vis the floods in the affected area

* The Secretary developed a graph that took into consideration the
relationship of the two variables the river levels per each day and the
flood depth experienced in various places that were affected by
floods;

* LOGUMI WRUA called for a general meeting whereby the graph was
discussed and improved upon; and

* LOGUMI WRUA adopted the graph as a hydrograph for flood early
warning that can be used by WRUA’s flood management committee
in preparation and response incase ofrflood occurrence.

LOGUMI WRUA members in a meeting



warning drawn by LOGUMI WRUA at 24 June, 2012

* LOGUMI WRUA have been,
trained on how to develop
community based River Gauge '
Gadget that monitors the rising =
of the river levels and once it
reaches a flood threshold depth
the alarm rings and the observer
is able to warn the community
members in the flood plains to
evacuate.

) b
Installed river gauge gadget at Wath Onger
R. Gucha Migori

Installed sensor and alarm for the river
gauge gadget at Wath Onger in the
observer’s house

There are heavy flooding in LOGUMI SC though the rains that
mainly causes floods in the downstream originate in the
upstream.

Therefore there is need for close cooperation and
coordination between upstream, midstream and downstream
including the WRUAs. The Gucha Migori River Basin IFMC has
played a key role. It is in the spirit of cooperation that led to
three members from upstream WRUAs to participate in one
week LOGUMI WRUA Flood Management Training held in
Migori.

It is through cooperation that the rain gauge gadgets have
been installed in the upstream area of Kisii and Transmara.

v'Makes the community to be proactive rather than reactive
in flood management,

v'It triggers early evacuation that minimizes the human
suffering that is experienced during turbulent evacuation
during the flood occurrence,

v'Assists the WRUA to negotiate with relevant evacuation
places that will minimize the disruptions of day to day
business,

v'WRUA can effectively discuss with relevant agencies and
organizations in preparation phase before floods, and

v Effective planning that enables easy zoning and dispatching
flood management committee members to various sites that
are affected.

LOGUMI WRUA have been trained on
how to manufacture community based
rain gauge and accompaniment of
accessories including sensors that
monitors the amount of the rainfalland | -

once it reaches a threshold set for heavy g ot wrua staft on cerews
rains the alarm rings and the observer is

able to warn the community members in

the flood plains to evacuate. The rains in

the downstream that leads to floods are

from Lwanda hills that leads to flash

flooding. The speed onset is very high

that the community based FEWS cannot

be effective for early warning.

<hua Ouma demonstrating fe s of Description discussing on the cause of
early warning system atWath Onger’

[]

Description :effects of floods on a structure at Nyora Description
Primary school

* pupils at Sere Primary School learning on
flood management




=

Proposed Upper
Riana (Iterio)
Rain gauge stn

B Emuria Dikiri
Rain gauge stn

e Yol as
(& “,i\l\

In Transmara Sub-county the rain gauge
was installed at Emuria Dikiri Secondary
School and a geography teacher was
assigned as the person in charge at school
level while Upper Mogor WRUA Secretary

was assigned as person in charge at WRUA !dentified site for CBFEWS in

Transmara Sub-county

level and as an observer assisting the
school watchman.

There is a communication link established
between LOGUMI WRUA and Upper Magor|
WRUA. Wherein during heavy rains that
trigger alarm the observer informs the =
teacher in charge, informs WRMA FMO and WRUA stafs cistribute manual on

CBFEWS that has guide on
informs LOGUMI WRUA Secretary.

communication channel

Community involvement during
Installation

Training on CBFEWS Installation of CBFEWS

Explanation by WRUA
members on how to use
CBFEWS manuals

Explanation by WRUA
member how River Gauge
sensor works for CBFEWS

Installed River Gauge
CBFEWS

.

Two rain gauges have been installed in the
upstream parts of Kisii and Transmara sub-
counties. In Kisii the rain gauge and sensor
was installed Kiang’ong’i Secondary School
and a teacher who is also Middle Gucha
WRUA member is in charge but the school

and the WRUA assigned Mr. Omusa school cuasaen
watchman as an observer.

N
There is a communication link established
between LOGUMI WRUA and Middle
Gucha WRUA. In case of the heavy rains
that trigger alarm the observer informs the
teacher in charge, informs WRMA FMO
and informs LOGUMI WRUA Secretary.

WRMA officer CDO ensures
communication link between Middle Gucha
and LOGUMI WRUASs is established

In LOGUMI SC. R. Ongeche a tributary of R.
Gucha Migori plays an important role in
flooding in the LOGUMI SC. The heavy rains S5
in the upstream raises the water levels but ree
sometimes the high levels of the river are
retained within the river channel but heavy
rainfall in Ongeche triggers the increase of
the high levels of the R. Gucha Migori
leading to heavy overflow that leads to
river bursting the banks and overflowing to
the homes within the floodplains.

R. Ongeche that has its
source in Tanzania

There is a communication link established
between LOGUMI WRUA and Ongeche
WRUA.

When it rains heavily the
river overflows over this
bridge

Installation of the

Meeting with School committee i i
g Explanation to student and Middle CBFEWS

and Middle Gucha WRUA Gucha WRUA on CBFEWS

Installed Rain Gauge sensor
for CBFEWS

Installed Rain Gauge for
CBFEWS

Involvement of the students in
the installation of CBFEWS



Training of students on Training of teachers on Training of Upper Magor WRUA and WRMA staff Pupils participate in the Training of Ongeche
CBFEWS CBFEWS WRUA on CBFEWS assemble CBFEWS installation of CBFEWS WRUA on CBFEWS

Installation of rain gauge LOGUMI WRUA share the Installed rain gauge sensor

Installation process of rain

gauge for CBFEWS 'C“S‘Ifgsssra'” gauge for }gftg'l'ae;’Er\f\‘/'g gauge Sensor . qget for CBFEWS ~ CBFEWS manual with Ongeche for CBFEWS and distribution
WRUA as WRMA SRM observes of solar system
Observer
Name of Station Emuria Dikiri Rain Gauge. remarks
LT e o T information transfer diagram
: Zoine oo oot
T S - Upstream WRUA R . WRUA
i ame of River own stream
. i igori (g or) Observer |———=>| Secretary S
n s Upper Migori LOGUMI WRUA Secretary
Eicv i 3 WRUA
. :
o Name of observer's institution (if any) i ikiri. -
SO — e L
- < mail School
e e oz o L e ment of
v ey e Emurua Mix Sec. \FI\’G{(I;IIA
I e — e e Smor
e srwETR
— i i
- Shairman - R~ Downstream CFMOs of
r N nams Joshua cumea LOGUMI Kabuto Nyora
P e = ;
e it e s S
Mot o =D — e
PART D Actual Operation Record During the installation it was noted that R. Riana system is an
(1) Recordof Hoay Rain and losuing Alet fr Rain Gaugo important tributary to R. Gucha and therefore there was need
No. | pppe o | Qimeation | i o) | Reastion Flod csurroneo and iustion for a rain gauge and gadget to be installed at Iterio Secondary

as per the request of Upper Riana WRUA.

Heavy rainfall in Emuria Dikiri

1 08/06/2014 15:30 HOMM iSend SMS to FMO Kisii put did not lead to floods i
[LoGTMT S The installed solar system for purposes of supplying power to
b osors [1m00 NN nd S0 ENO it 0 e o ot the sensor also acts as an incentive to the observers because
e i i i i they use the solar and battery for lighting and charging their
161062014 13:00 0-90MM [Send SMS to FMO Kisii eod to lods in LOGUMT SC bu mobile ph ones.
| The site for installation with electricity solar system was not

installed but the school requested that they be given the car
battery that the school will be charging on regular basis to act
as standby power source in case of electricity power blackout.
The disposable Alkaline battery was also distributed




The River Gauge for Community based Flood early warning is
the most effective in LOGUMI SC because the river level that
ultimately will cause floods is known by LOGUMI WRUA
members and therefore when the alarm rings the danger of
floods is inevitable.

The rain gauge installed plays a key role because anytime the
alarm is triggered in the upstream, LOGUMI WRUA members
including the observers become keen on constant observation
not only for the alarm but constantly survey the river and it is
noted that after such alarm from upstream the river level will
periodically rise especially after eight hours of the warning
from upstream.

The Project for Capacity Development for Effective Flood

Management facilitated WRMA and WRUA members to visit

Japan on a training mission in effective flood management.

During the visit the following highlights were noted:

1) Effective Data System Management and information
sharing for example Arakawa River Management System;

2) Cooperation and coordination between the Central
Government, Prefecture (County) Government and the
Community e.g. Fuji River Management;

3) Historical data management: Japan has river museums
which has information of various events including floods
of several centuries

4) Effective Structural and Non-structural Measures

Use of skeleton triangle structures to control river bank erosion
this is applicable in LOGUMI SC. To execute this bamboo reeds
should be planted in the wetlands and riparian areas this will also
help in riverbank protection and restoration of the depleted

wetlands and thereafter the bomboo will be harvested and used

for construction of skelton triangle structures.

Example of skelton triangle

structures in Japan Plantina of bamboo trees to protect the riverbanks

LOGUMI WRUA Flood Management committee is currently
studying the relation between the time of the warning from
the upstream and the rise of the river levels and also on the
amount of rainfall recorded in the upstream and the level of
the river level. And also the area of the whistle blower for
rainfall amount warning and the impact of the rain from that
area to R. Gucha Migori and this will help note which areas’
rainfall hugely contribute to flooding in LOGUMI SC and
therefore help LOGUMI WRUA and the WRUA from that area
in cooperating in flood mitigations effort in the upstream.

5) Effective River Basin based Flood Management Plans for
example river Yodo;

6) Modern Technology in the management of the river basin
that gives real time data and state of art monitoring
equipment; and

7) Developed and well managed operation centres that
manages floods e.g. Arakawa Disaster Management Centre

Single river bank embankment can be applied at new deviation

point of the river. Single riverbank

/ embankment

Current status of damaged riverbank at R.
Gucha Migori

Implementation of river management by case example of shingen
rule can be applied by mobilizing communities to form WRUAs
and creating CFMOs in the sub catchment to implement flood
activities



Kaeru caravan (rescue drills) for disaster education amongst
children can be adopted and the characters modified to suit local
scenarios with fish character in flood prone areas to be introduced
among school going children. During Evacuation Drill in LOGUMI

SC the use of locally available resources to transport the injured

was used. A stretcher made from locally available
5 material to carry or ferry an injured or
sick person during disaster

J _/- Role play flood evacuation at Kabuto School

During the education programme on Disaster teachers training the concept of Kaeru
caravan was shared. In Kabuto school during implementation of flood management

education programme the pupils had a role play on evacuation and such rescue drills can

be incorporated in such role plays.

Arakawa Disaster Operation Centre

This is an advanced disaster operation centre that manages R. Arakawa disasters
including flooding. The centre is equiped with state of art equipment whereby river water
levels can be monitored electronically and information disseminated to relevant
stakeholders through digital TV, Internet, radio etc

Thank you for listening:
EROKAMANO(ASANTE)

Manmade Manriki forest to control floods is applicable and it takes
a long time for the trees to grow; tree planting is the mandate of
Kenya Forest Service and can be done in collaboration with KFS
and through water catchment conservation in macalder, Got
Kachola; and

Mobilize WRUAs in the Kisii highlands to conserve the upper

catchment. : o |

: . . Forest conserved and
shrine constructed in
the forest to ensure
that the forest is
conserved

The Legio Maria and other African Traditional Churches often have shrines in the forests
in hilly areas and such shrine can used ensure that the forest is conserved

cooperation

Forum and committee in
Japan

IFMC committee Meeting



Attachment Four

Situation report of community based
FEWS installation from the pilot project
areas Lower Lumi1 WRUA



WATER RESOURCES MANAGEMENT AUTHORITY
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COMMUNITY BASED Flood Early Warning Systems
24™ June , 2014
Presented

by
Fredy Reuna
Lower Lumi WRUA Secretary

Project on Capacit c
For Effective Flood Management
In Flood Prone Areas
In the Republic of Kenya

= |
Location Chala
illage (Chala Chini
7°44'21.49"
° 17'56.27"
Elevation 1892.1 m
Installed Month and Year (MM/YYYY) Oct-13
IName of observer's institution (if any)  [v/A

IChairman Upper
Lumi WRUA

IName of WRUA

R name
isecreta fel ==
v M e-mail
A name
Others (if any) tel 3
e-mail
IAthi Catrhmaont

Flood warning information
dissemination diagram

B

1 1
SRM WRMA Area Chief
WRUA 0700653615 0721668244 0725397884

Representative Red WRMA Regional Office

cross 0787504927 0720540554 Assistant Chief

0721690152

Redcross Volunteers il
Village elders
'WRMA H
0702682461 Q 0700544389

Summary of InstalledFEWS

==

“
Installed Item Installation m
point

At 3 J15 WRMA RGS

Water level gauge1 station Darajani, Surveyed, Installed
Taveta(Altitude 752.6 M)
Rekeke Village, Volunteer's
Rain gauge Homestead  (  Altitude Installed
743.7m)
Challa at homestead of
Upper  Lumi WRUA
Chairman(Altitude
887.3m )

Rain gauge 2 Installed

Trainings for FEWS observers

Membersm

were trained on the and the
monitoring of the FEWS. The
Volunteer observers were
also trained on the recording
and communication
networks for the FEWS by
the KRCS. Tools were handed
over to the Lower Lumi

Training on assembly of the FEWS
WRUA

Current Inventory of FEWS

Objectives M

* To get exact reference location for each FEWS, i.e
GPS, administrative area and altitude,

* To observe the FEWS observers progress on data
recording,

* To share the challenges observer experiences,
* To observe the effectiveness of the information
dissemination diagram,

* To observe the physical condition of the FEWS
facilities.



ample invento eet fo Sample inventory sheet for FEWS

T ...~ =
< condition of device
© type (rain/river) River guage
o f power Yes
"~ a battery for back up Yes
c i
P large sound buzzer
P it IlED display Yes
o |y [overall condition Good
<= c type(plastic/metal) Plasitc
N ° Damage by weathering [No
< n overall condition Good
Neme of WROA Tower Lumi WRUA ton
reme Norr i Ay ool Qe
Chairiady =) o7s5ecez505
w e Pr
= Aame Freay Reana
U |secre ary =) orooesse1s ' |recording paper (note) |ves
- Ao SeorosAberi Renyaiie |Vics Chairman o  |manualis prepared? |ves
Others r any> =t OTOTESTITS O [well recorded? Yes
EEGaE)
Name of RO Athi Catchment Authority i r
X contact person lest is show? Yes
8

Sample of Record of Rainfall and flood alert by observer

Lesson Learnt

e — A
No. Dats Qbservation Rainfall (mm) Reaction Flood occurrence and situation . . .
(CRAYRIARY) | G (GIHNY) * The metallic container at one of the rain gau Challa
Warning and
1 08/11/2013 19:42 30 communication  through was damaged by rust.
the network . . . .
Warning and * The metallic containers should be painted to prevent the rusting.
2 21:37 60 communication  through
the network
Warning and
3 09/11/2013 07:16 60 communication  through
the network
Warning and
4 02/12/2013 07:00 30 communication  through
the network
Warning and
5 07/12/2013 22:52 30 communication  through
the network
Warning and
6 23:50 60 communication  through
the network Damaged Container Replacement
Warning andFlooding and  damage in
7 08/12/2013 00:36 90 communication  throughdownstream areas like Kimorigo o
the network and Eldoro

Challenges on the operation of FEWS Way Foward

*

1) Provision of batterries as back up in cases of power
blackouts.

* 1. Network Problem

2. Mobile charging (Not every house hold is installed

with electricity) # 2) Training of more technicians for the repair of the

equipment whe damaged.

3) motivation to the observers by providing air time for
# 4. Setting alarm standard is difficult(Level at which to communication to the required stakeholders

give warning) 4) Through careful observation the observers can
determine which level of rain causes flooding and flood
damages so at to the callibrate the equipment for the
correct setting of the alarm.

* 3. Interruption of electricity

*

*

* 5. Repair of the devices when damaged can be
difficult



Attachment Five

Presentation of the recommendation for

nationwide expansion of Community
based FEWS in Kenya



LESSONS LEARNT

PLASTIC BUCKET IS TORN OUT
RECOMMENDATION FOR NATION WIDE

EXPANSION OF COMMUNITY BASED FLOOD 1 Plastic Bucket is damaged by ultra violet rays
EARLY WARNING SYSTEM

Simon Mwangi — ATCM — FM

Water Resources Management Authority

PLASTIC BUCKET (NEW TYPE) MOUSE BITE IN TWO A CABLE

New Plastic Bucket (separation type) or tin
Bucket

>>>>> PVC pipe cover

BUZZER Manufacturing can be done Locally

Loud buzzer and LED Display are effective Rain Gauge and Water Level

Trained in assembling, installation
and operations




7/7/2014

Installation of River Gauges

CIRCUIT DESIGN (RELAY)

Ergure I Monitor Lireull LNAGrStn

1 = T | il
L SR =

- — el T

a e i '

= =l

Hydrological development for community EWS 7

FOUND DURING OPERATION 1

RAIN GAUGE
AT Solar panel and battery improve observer's

motivation G |

Flash Light, mobile phone charger, animal's protection
and etc.

Install to existing river gauge is easy to understand
of water level

Vandalize protection is effective

Cooperation with upper WRUA

After site visit from upper WRUA, they understand the
flood situation and cooperative

it need one more rain gauge station

FOUND DURIN

PERATION 2 LESSON LEARNED AND WAY FORWARD

Setting alarm standard is difficult
Announcement to public is problem

Not easy to get artisans for maintenance near the
installation site 1 For observer

Lack of power backup (battery) is a problem when
there is blackout

Cooperation with upper WRUA 2 For WRUA
Cooperation with Tanzania is future challenge

Information being transfered is ‘not signed by the

observer 3 For WRMA



1 LESSON LEARNED
OBSERVER

Observers are keen on observation

However Keeping high motivation seems

challenge

Utilize battery for light, charging mobile phone

Proper observation be prized

Receive thankful from downstream resident

i.e. short visit to downstream
training observer need to be done

OBSERVER
BACKUP POWER

SENSITIZATION (POSTER AT SCHOOL)

NOT EN( 31 Y0 RAVE A GOOO Wik,
THEY . 7S TO USE I WELL

OBSERVER
LEAFLET

2 LESSON LEARNED
WRUA

WRUAs are the main actor

WRUA in flood prone area shall organize
Flood Management Sub-committee

Cooperation with upper and downstream
WRUAs

Sensitization

Experienced WRUA members in 3 pilot project
areas should keep on exchanging information

Community based Flood Analysis using a
modified hydrograph - LOGUMI WRUA

LESSON LEARNED
WRMA

Update Technical Standard (manual)

Support manufacture of more rain and water
gauges

Technical support to WRUAs and observers
Organize experienced WRUAs

Supply device and parts

Establish maintenance and repair system
Award excellent Observers and WRUAs annually
Audit and data collection



INTEGRATED RIVER BASIN FLOOD
MANAGEMENT - 12 NO RIVER BASINS FOR THE
NEXT 36MONTHS

Selected river basins

Athi
Tana
ENN
RV
LVN
LVS

Lower Sabaki  + Mbagathi

Lower Tana + Thiba

Ewaso Narok 1 Daua

Molo + Ewaso Ngiro South

Sabwani Trib of Nzoia + Yala River Basins
Sondu + Tende/Kibuoni

‘Neither Shall all flesh be cut off any more by the
waters of a FLOOD’
Gen 9:11b

‘My people are destroyed for lack f knowledge *
Hosea 4:6



Attachment Six

Presentation on evacuation centre



WATER RESOURCES MANAGEMENT AUTHORITY

PRESENTATION OUTLINE
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TN

REPORT ON CONSTRUCTION OF EVACUTION FACILITIES, * Lumi River Basin
* Procurement and Implementation
24T June , 2014 for th . £
Presented Process for the Construction o
by Evacuation Facilities
Kimeu Musau * Community Operation and Maintenance

ATCM Nolturesh Lumi for Evacuation Facilities

For Effective Flood Management
In Flood Prone Areas
In the Republic of Kenya

Lumi River Basin

Total length of the river:

71km

* Lumi River originates
from Mt. Kilimanjaro

* Many springs (Lumi,

Challa, Njoro Kubwa,

Kitobo, Madala, Njoro,

Sambeki)

e Lakes Challa, Jipe,
Salengwa.

¢ Elevation: 4,500m to
1,000m

Planning and Design of Evacuation Centre Planning and Design of Evacuation Centre

» The JICA y
different coping mechanisms
in during heavy flooding. One of the methods of coping

was moving to an evacuation place in the higher grounds a. The sports field at Eldoro Secondary School

and staying till the flooding subsided in their homes. b. Privately owned piece of land in Kimorigo sub location
Organisations like the Kenya Red Cross Society (KRCS) c. Python hill area

and World Vision would then provide them with basic d. Eldoro Primary School

necessities like tent, food, portable water and medicine
to use in the evacuation places.

» Kimorigo location was one of the areas worst affected by
flooding within the Taveta Sub county. The local
residents in Kimorigo used different places for
evacuation during the flooding including:

5



Planning and Design of Evacuation Centre

bers relied
on World Vision or KRCS to provide them with items for
shelter and sanitation including tents and mobile toilets.

» The JICA Project Team in consultation with the different
stakeholders agreed on the construction of an evacuation
place as one of the measures for the mitigation of the flood
effects in Kimorigho.

» In order to come up with the suitable location for the
evacuation place the following criteria were examined:

1. Eldoro Secondary School sports field ’

The land could not be utilised because it was used as sports field by
the school. The distance from the potential evacuees was also very
long.

2. Private Land In Kimorigo Location

This was the main evacuation place for the community members in
Kimorigo due to its close proximity to their homes. The area was also
slightly raised compared to their homes. However the main problem
was that the land was being disputed and was the subject of a court
case and hence no structures could be constructed on it, it was
therefore not feasible to put up a permanent evacuation facility in it.

9

Design of Evacuation Place

» Designing house plans in Kenya requires bui essionals

to apply certain standards applicable when building in Kenya.

> The design for the evacuation place was made with the issue of
the flood management in mind and so issues of flood proofing
of the structures were considered.

> Flood-proofing is any measure - structural or nonstructural -
intended to prevent damage from flooding to a building.

» Flood-proofing is not a cure for all flood problems. It is just one
of the many available flood damage reduction tools.

Planning and Design of Evacuation Centre

. The availability of land to be used in struction of

the evacuation place
b. The community who would utilise the evacuation place
c. How many people would be served by the facility
d. The distances to be covered by the evacuees from their
homes to the evacuation place.
e. Basic site conditions
The criteria were applied to the evacuation places that were
currently utilised by the community in Kimorigo.

ocated far away from the target co
4. Eldoro primary School

The School Management Committee accepted to donate land
that could be used to construct the evacuation place. The school
was also located close to the target community that would be
evacuees and there was enough space for up to 300 evacuees.
In addition the school already had some amenities that could
also be utilised by the evacuees and was located in a slightly
raised area compared to the homes of the community members.
For these reasons it was decided that the evacuation centre
would be constructed at Eldoro Primary School.

i

The ceiling height was setat 2.775
hall. Bres ——

» The foundation is surrounded with surrounding of well
compacted murram fill and an external covering of masonry
works.

» Buildings will be rigid-framed structures using reinforced
concrete. The foundation walls will be concrete blocks so as to
resist soil pressure. The void below the raised floor will be filled
with compacted excavated soil. The roof structure will be a
wood-truss frame covered by galvanized corrugated steel
sheets.

» Construction materials: Construction materials have been
selected by considering locally available materials and methods,
based on the Pilot Project.



Basic Design of the Environmental Improvement o

Evacuation Camp
Schematic Plan view of Eldoro Primary School

’A

1)Evacuation Place
2)Raised Toilet

e 3)Culvert
' = 4)Raised evacuation Road
s | | : ! ! %5—4/— ~ The first 3 measures were procured from a
;. registered contractor while the evacuation

road was done by the community as part
- = of community contribution

e completed in 90 days. Howev

Lower Lumi WRUA Procurement committee was involved commencement dates within the rainy season there

in obtaining a long list of eligible contractors from the were delays due to bad weather and flooding;

District procurement office; The WRUA monitoring and evaluation committee was
With support from WRMA and JICA Project Team, the involved in monitoring the Construction process for all
procurement committee short listed eligible contractors the 3 contracted construction works.

based on a criteria that was developed by the WRMA and
JICA Project Team in consultation with WRUA;

Successful bidder was awarded the contract after
thorough evaluation by the WRUA Procurement
committee;

The local community through the School Management
Committee was also involved through the construction
of the evacuation road

15 16

The Evacuation Facilities at Eldoro

The Evacuation Facilities at Eldoro
Primary School

Primary School Cont’

Raised Evacuation Place Raised Toilet Culvert Evacuation Road



Do-nou Training
in Kiambu

members of the School Community and Low:
WRUA on the Construction of the Do-nou Road.

3 community and 3 WRUA members, JICA Staff and W e ¥ pELL G e L By

- members participating in
WRMA Sta‘ff undertook the training from the CORE NGO the construction of Do-nou
in Kiambu in January.

; road in Kiambu during the
The trainees in turn conducted the training for the road 5_ R -4 practical training in the
construction to other community members. ' | field

The trainees were the supervisors and the lead in the

road construction and will also assist in the
maintenance.

19 20

‘é

Thanks for Listening



Attachment Seven

Report on riverbank protection form
Isiolo



WATER RESOUCES MANAGEMENT AUTHORITY
JAPAN INTERNATIONAL COOPERATION AGENCY

PRESENTATION OUTLINE

* |siolo River Catchment

REPORT ON RIVER BANK PROTECTION STRUCTURE « Procurement and Implementation
June, 24 2014 p £Ri bank tecti
Presented rocess of River bank protection
by structure
John Kinyanjui * Community Operation and Maintenance
ATCM- Middle Ewaso N'giro for River bank protection structure
Project on Capacity Det * Challenges and wayforward

For Effective Flood Managemel
In Flood Prone Areas
In the Republic of Kenya

1. Isiolo River Catchment

Area - 683 Km2
Length - 75 Km
Width - 15 Km
Highest Altitude - 3905 M.a.s.|

Lowest Altitude - 872 M.a.s.|
Mean Altitude - 1746 M.a.s.|
around 450 mm at the lowest

point;

Bimodal with maximas in April
and November;

MAR approximately 600 — 650
mm within Isiolo town;

River Flow

Increase in rainfall intensity

Koy
4 Roguder Gaugi Staors (storms) of short duration;
®  Major Towns
e River a 38 8 12 18 28

Kilometars

- . . |
\ Dally Ralnfa” 8937003 ISIOLO DISTRICT AGRIC.OFFICE - Rainfall [mm]
; Topograph
N Nt | P pny
ho il
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v ﬂﬂﬂﬂ
TH AT
o o
>z
Slope (%)
8937002 TIMAU MARANIA - Rainfall [mm] [ o: 25
555700 TG HARAA -l ) B 265
s
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2. Procurement and Implementation

Process for River Bank protection
structure — Eastern Marania River.

Isiolo WRUA Procurement committee wa 1\
obtaining a long list of eligible contractors from the
District procurement office;

With support from WRMA and JICA Project Team, the
procurement committee short listed eligible contractors
based on a criteria that was developed by the WRMA and
JICA Project Team in consultation with WRUA;

Successful bidder was awarded the contract after
thorough evaluation by the WRUA Procurement
committee;

River Bank
erosion
before
bank
Protection

River Bank
Protection
using
Gabion

| mattress

Man groperatignand igintenance of

River Bank Protection wo.cks.

Manuals on how to make
Gabion wall is under
finalization.

The manual shall include;
-Preparation of maintenance
tools;

-Instructions on how to use
each maintenance tool;

- contacts addresses for
support e.g WRUA
monitoring committee,
WRMA -SRO and Church
Management.

works by use of gabion
mattress was 90 days ;

The WRUA monitoring and
evaluation committee was
involved in monitoring the
Construction process
against a checklist that was
developed to understand
the stages involved in
Gabion works;

WRUA Monitoring and
evaluation committee on
site inspection during
construction process

- elnninp
Training
On site operation and
maintenance was organised
by WRMA and JICA Project

Team in consultation with
Isiolo WRUA.

The target group was the
church community who are
the direct beneficiary of the
project.

Maintenance tools were
handed over to the
community for future repair
works.

ity Operation and Maintenance

implementation of str

* Community participation during implementation of
structural measures did not meet the threshold set by
the WDC manual.

* The beneficiary community (church) had no idea on
how to work with donors in implementation of donor
funded project.

* The location/site of implementation of structural
measure were neither near to beneficiary community
nor the WRUA monitoring committee.

* In the design of the project, the component of
community motivation was not captured.



* Sensitization of the beneficiary community on the
scope of contractor services and community
participation before implementation of project activities.
* Motivation for the beneficiary community should be . .
incorporated during the project design stage . Thank You for Llstenlng
* Enhancement of community capacity development to

articulate the benefits of self help and mutual help

approaches in development.




Attachment Eight

Report on non-structural measures in
Lower Gucha Migori



the Project on Capacity
Development for Effective Flood Management
in Flood Prone Areas marked a turning point
in flood management initiatives for the basin.

@ Inthe Community-based Flood Management Plan
one of the key item that LOGUMI WRUA needed
was development of flood hazard map.

The Project Team and WRMA took the initiatves and
assisted LOGUMI WRUA to develop flood hazard
map under the technical guidance and direction of
the JICA Project Supervisor and WRMA team.

This provided an opportunity for other WRUAs in
pilot areas to replicate the same.

= Upon receipt of the first tranche of funding under

the WDC framework, LOGUMI WRUA developed
a Sub-catchment Management Plan. This plan
however did not incorporate flood management.

The LOGUMI WRUA with technical assistance of the
Project Supervisor and WRMA staff developed a
Community Flood Management Plan(CFMAP)

This was then incorporated in the revised SCMP for
LOGUMI WRUA that gave the WRUA leverage that
they could use to get funding for flood management
activities not only from WSTF but other donors .

During flooding in LOGUMI SC one of the major
Froblem is flood damage to the homes leading to loss of
ives and properties.

It was noted that if ear}y warning is issued on time then
fe

the human loss and su
flooding period.
LOGUMI WRUA therefore in pursuit of community
based early warning developed a hydrograph.
Following the sustained effort of collecting flood
information and correlating the same with river gauge
heights at Wath Onger station the WRUA managed to
develop a flood hydrograph.

ring will be reduced during




= Hydrograph development provided a window of
opportunm ty for the JICA /p WRMA team to provide
assistance to WRUA to acquire capacity in CBFEWS.This
eventually led to installation of both eatly warning rain
gauge and river gauge.

LOGUMI and Middle Gucha WRUA members at Wath
Onger early warning river gauge station.

B As part of the capacity development for the WRUA @ The JICA/WRMA Project collaborated with Kenya
,the LOGUMI members visited Nyando sub- Committee of Red Cross Society to conduct

catchment where among other lessons they were able
to internalize the concept of development of raised

toilets and with support from World Vision built a . . ﬁ .
block at Nyora primary school. B H“d . . 3 &
. . - r p ‘}!# e L !
3 t | S TR & J ; A ’-,‘% ‘.3'

disaster management training for WRUA members
and teachers in the hard hit flood prone schools.

0 fkﬁ
= Left community members during the launch ,right

LOGUMI chairlady addresses the meeting
@ At Nyora primary school.

@ Left WRUA community members attend the meetmg
right WRMA Kisii Flood Management Officer

= : addresses the gathering.
WRUA and community members attend the launch of disaster

management Education in large numbers which pointed out
the interest that they had for such training.




= Trained a child in the way he should grow and when
he grows up he will not depart from that path.

m KRCS trained teachers with assistance from JICA
Project Team and WRMA and thereafter the teachers
infused the subject of flood management to school
curriculum.

KRCS also trained the pupils on basic first aid and
rescue drill with assistance from WRMA staff and
WRUA member that witnessed such training in
Japan

WRMA Staff train teachers on flood management while
WRUA member explains using powerpoint the Kaeru Caravan
(Rescue Drill)

1 T
S f’?}

A S

Training of teachers attended by JICA Kenya staffs, Teacher
infuses flood management into school syallabus while KRCS
teach pupils on basic first aid

= In an effort to broaden further the knowledge The JICA/WRMA project has undertaken a
and skills of the community in flood disaster training programme to capacity build WRMA
management ,LOGUMI members visited Isiolo staff and WRUA members in flood prone areas.

WRUA .This provided also an opportunity to As part of this initiative the Flood Management
share experiences and also witness how flood Officer for Gucha Migori catchment and the
disaster education has shaped the approach secretary for LOGUMI WRUA underwent a
towards flood management in other regions. one month training in Kenya and Japan.




e
o

-

@ Participants in an IFMP meeting for Gucha-Migori
Basin.

@ One of the major fruitful output of the IFMC is the
cooperation between upstream and downstream that
has led to installation of CBFEWS i.e. rain gauge and
sensors in Kisii and Transmara




LOGUMI WRUA area of jurisdiction falls under Migori
County.

JICA/WRMA team has therefore endeavored to link the
WRUA to the county government, efforts which have
resulted in closer collaborative working relations.

@ Installation of rain gauge at Kiongongi and Emuria
Dikiri Secondary Schools that involved school
students and teachers and WRUA members from
downstream and upstream.

= First stage training entailed WRMA staff being trained

= For effective management of floods in Southern by JICA Project Team on Flood Management. Second
Shoreline Gucha Migori which is a vast catchment stage training entailed the trained WRMA staffs to
demands collaboration and working together. train other WRMA Flood Management Officers
WRMA-LVSC Kisii Sub-regional office therefoire countrywide.
established a flood management unit that is chair by Having accomplished the first and second training in
the SRM and EIOOd Management Officer. One capacity development for effective flood management
B -ince been held. the trained WRMA Flood Management Officers in
The fruitful output of the Flood Management Unit at partnership with JICA project supervisors conducted

Sub-regional level was thf successfl‘ﬂ,'well planned a 3rd stage training for LOGUMI members in Migori.
and properly executed 3™ stage Training that

entailed the training of LOGUMI WRUA members.

@ The 3rd stage training sought to raise the
awareness , share knowledge and experience in
Integrated River Basin Flood
Management,Flood Early Warning
System,Rainfall Observation and data
analysis,Evacuation Centre
Management,Evacuation Drills ,development
of flood hazard Maps,Structural and non
Structural flood mitigation measures and
Cooperation betweeen upper and lower
catchment communitiies in a flood prone basin.




Last but not least I paraphrase the words of LOGUMI WRUA Chairlady:
She said during the entry of JICA Project Team in LOGUMI wherein the
expectations of the community were heavy structural measures but when
the scope of the Project in LOGUMI was explained she pointed was
heartbroken. But after undergoing through the various training, workshops
and interactions with other stakeholders, she now understands why the
training were important! She added that now LOGUMI communit
members were in control of their own destiny! Using a Luo proverb she
said it is better to train a person on how to fish than just giving that person
fish to eat! She added that LOGUMI WRUA were now able to know
importance of any flood structure that when they will be constructed in the
area O&M will be per excellence!! She also stated that LOGUMI WRUA had
written proposal solociting for funds to construct an evacuation centre at
Nyora village to Japan Embassy.

As WRMA staffs in Kisii our interaction with JICA Project Team has shaped
and influence our thinking from reactionary to proactive and all the stafE‘,
have greatly benefited from the capacity development exercise. The current
staffs and even those who were transferred.

Integrated Flood Management approach that encompasses non-structural
and structural measures is theretore the right approach for effective flood
management




Attachment Nine

Presentation of draft manuals for
structural measures against flood such as
“Preparation of evacuation centre” and
“Riverbank protection”.
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Making Gabion Baskets
1) Set up the gabion box

2)Join the corners using
wire that is supplied with
the gabion box

3)The set should be on a
flat ground

4)Taking care not to
scratch your skin by wire

Place Gabion box and fill with
boulders

1) Gabion box to be set and wooden
pile driven to firmly anchor the
gabion on ground.

2) Put boulders in the gabion box
with combination of infill
boulders

3) If you use only small or thin
stones, they will be lost by high
level with high speed water
stream.

*Things you'll need

Gabion box Galvanized
wire

Boulders Masons Wheel barrow
Hammer
Shovel/Spade Wooden pile Mattock

Choosing and gathering boulders

1) The boulders should be
between 15 to 25 cm in
diameter.

2) If the rock size is too big, you
should break up appropriate
size.

Fix Gabion box and connect
each other

1) Use malleable galvanized
wire to connect one gabion
box to another.

2) Back fill with soil before
setting the next layer of the
gabion

3) Plastic sheet between soil
and gabion box is effective
to avoid further erosion.




1) Prepare the back fill and plant grass to protect the gabion
surface

2) Procedure of cutting sod/turf

3) Mark the area for cutting sod/turf (grass)

4) Cut the sod/turf in a rectangular shape

5) After cutting all the sod/turf remove 10 to 15 roots from each of
the cut sod/turf and plant on the borrow pit. This will help
regenerate the turf and reclaim the borrow pit

How to carry out sodding/turfing

1) Cover 50% of the slope area with sod/turf

2) Plant sod/turf in a triangle format. This will help to reduce the
velocity of the surface runoff at the slopes hence reducing soll
erosion

1) Regularly check the gabion boxes and fix any torn/cut gabion After high water level
net. _ _ 1) Shapes: any damages, survivals
2) Galvanized wire, pliers, wheelbarrow, spade, mattock are
essential tools for maintenance of the gabion box
3) Add more backfill material when the back fill settle down .

2) Connections: slack, broken
3) Lacking boulders: slack, broken
Before rainy season

1) Ensure all gabion box are in good condition

2) Fix any loose connections between the gabion boxes

3) Plant more grass on the backfill to protect back fill
material from erosion

Equipment and material required
Do-nou bags Containers (20 Jembes/Fork Preparing Do-nou bags
little cans) jambes
1) Use 45cm x 60cm
Slashers Mattocks gunny bag
: 2) Tie Do-nou bag tightl
Spades Tape measures ) with string 45c?n fgr;omy
. : the bottom of bag even
Measuring Wheel barrows if your bag size is
Strings different.
Sledge Claw hammers Spirit levels 3) Other sizes of bags may
hammers be used depending on

availability




* Fill the Do-nou bags with the
2 recommended amount of soil
- and tie tightly.

Putting murram into Do-nou bag
using half cut Containers

1) Approximately 20kg murram

is filled in cut container. « Lay Do-nou bags I —
Preparation the place appropriately.
1) Identify targeted road * Compact Do-nou by at least
section 20 strokes
2) If there IS mud’ remove and Poor road at Eldoro Siting and marking of road . Fl" the Space between the DO_ — e
dispose off. nou bags o e
3) Mark out the portion with a + Apply a 10cm thick murram
string. layer and compact.
4) Excavate the marked area  If the soil is too dry, water it to
Excavation Road Formation facilitate Compaction compacton Aiend Road

» Each rainy season, road constructed
using Do-nou technology require
regular maintenance offer. 12 sand bags to form a Bsiopiaoi

» Shapes: any damages, survivals

* Exposed Do-nou bags

» Sunken road profile

+ If road surface is damaged,

» Lay the additional layer of Do-nou

» Cover the top layer of Do-nou with
murram

» Compact the murrum.

90cm + 90cm + 90cm = 270cm (2.7m) Surface layer of compacted
murram




Attachment Ten

Presentation of draft manuals for non-
structural measures against flood such as
“Community based FEWS”, “Education

for disaster prevention”, “Community

based flood hazard map” and
“Evacuation drill”



Manuals on Non Structural
Measures on Flood Management
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Background

* In order to develop capacity of WRMA officers in the
field of community-based flood management the
Project on Capacity Development for Effective Flood
Management in Flood Prone Area (the Project)
conducted WRMA Flood Mana§ement Training and
formulated WDC Manual for Flood Management .

* The Training Materials are developed to complement

WDC Manual and reference documents for WRMA FM

training are collected for better and deep
understanding of training materials.

* Supplemental manuals and lessons learnt case study
reports were developed.

The outline of this manual is as follows:

Role of WRUA and WRMA in procurement
Consideration for planning necessary facilities
» Consideration of legal matters

* Procurement 1: Long-listing and short-listing of bidder
(Selection of bidders to be invited for bid)

* Procurement 2: Bidding

Procurement 3: Contract negotiation with successful bidder
and contracting

Construction

Completion inspection
Completion certificate
Defect inspection

Defect inspection certificate

Presentation Outline on Non-
structural Measures

Background

Manual on supporting WRUA procurement
Manual on flood disaster education
Manual on evacuation drill

Manual on community-based flood hazard
map

1. Manual on supporting WRUA procurement on

Non Structural Measures

In implementing community-based flood management
activities, some construction works will be procured by
WRUA through WRUA Development Cycle (WDC)
scheme funded by Water Service Trust Fund (WSTF) or
other development partners.

WRUA executives such as members of management
committee, procurement sub-committee, finance sub-
committee and monitoring sub-committee should
know the procedure, progress management and
supervising the construction project.

WRMA officers also should understand these
procedures and instruct WRUA executives.

For this purpose, the following manual was developed.
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EVACUATION DRILL GUIDE-BOOK
PROJECT ON CAPACITY DEVELOPMENT FOR EFFECTIVE FLOOD MANAGEMENT IN FLOOD PRONE AREAS FOR TH E FLOOD PRON E AREAS lN KENYA

EVALUATION FOR SHORTLISTING OF CONTRACTORS

idder 1 [FIMES TEC CONSTRUCTION
idder 2 [SHIBLI ENTERPRISES

idder3 |CENTER STAR CO. LTD

idder & [SOELLETA GENERAL CONTRACTORS.

idder s [BARETU GENERAL CONSTRUCTION

idder & |IMENTI CONSTRUCTION COMPANY

idder 7 [WASO BUILDING AND ROAD WORKS

dder 8 [WAGUMI LIMITED.

idder 9 [1SIOLO MWANAGAZA HARDWARE AND CONSTRUCTION
dder 10 [MODOGASHE AGENCIES LIMITED

ddr 11 [NORTHGATE INVESTEMENT LTD
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QUALIFIED BIDDERS

bER COMPANY NAME [ScoRe
iader 1 [TIMES TEC CONSTRUCTION 53
idder 4 [SOELLETA GENERAL CONTRACTORS | 75
idder s [BARETU GENERAL CONSTRUCTION 70
aders 100
idder 7 |WASO BUILDING AND ROADWORKS | 70

2. MANUAL ON EVACUATION DRILL The outline for the manual on
FOR THE FLOOD PRONE AREAS Evacuation drill is as follows

« The WRUAs operate within the WDC Module Preparatory stage

8 * Preparatory Meeting
and are therefore l"eCIUll"ed to develop Sub- + Confirmation of Executing Board and Organizations

CatChment Management Plan (SCMP) . * Implementation Programme on how to evacuate in case of flood disaster

Execution of evacuation drill

¢ It is therefore within the SCMP that the : ggg‘zgzmgn;jfg‘yf jsfeD;;“megaphones

WRUAs are able to come up with strategies + STEP 3 : Evacuation of community members to evacuation centre
on hOW to manage ﬂOOdS Wlthln their SUb- ¢ STEP 4 : Dissemination of Information for External Assistance

e STEP 5 : Settling of Evacuees at the Evacuation Centre
CatChmentS- » STEP 6 : First Aid Demonstration
* STEP 7 : Evaluation and Assessment of Flood Damage

* This manual was developed to help the . STEP 8 : Wrap Up Meeting
WRUAs to effectively conduct evacuation
drills in flood prone areas

Evacuation drill timetable

Advisory Group Exccuting Board NGOs
WRUAICFMO Red Cross Time Case Activity Subject
Sub-L
uo-Location Chairperson Response Team 8.00 |Guest arrive Briefing of Guests on the essence of the Drill WRUA/CFMO Chairman
Community still at home and
Chairperson WRUA/CFMO NGOs 09.00 daily activity in each house. Wailing of a community member who has seen the |Parents give command
Sub-Location DMC Executive Committee Operating i the area 00 | s iddenly river level rises swollen river to everyone
abnormally
Community 09.10 Overflow of river leading to Siren goes on and announcement of overflow and | WRUA/CFMO and clan
[ ] i floods evacuation starts. elder
w;:r:;ec:mo C;mmsmly primary School 9.15 | Movement to evacuation centre V\IIRUA./CFMO members are positioned to give Community People
embers direction on the routes to evacuation centre
| | Community move in mass to secretary of the WRUA/CFMO to take roll call while
9.26 . . WRUA/CFMO team
Community | ‘ Teachers | evacuation centre the organizing secretary assess the damages
Elders
Community health
Assisting the vulnerable to The old, the sick and the young are assisted to the v
| 9.40 R 3 workers, Youths and
safety evacuation centre with the help of youths
Community StudentsiPupils WRUA/CFMO
— Wrap up Meeting: Assessment |- 5565 the routes
uj ing:
09.45 pup 8 2. Areas of improvement WRUA/CFMO Chairman
of the routes and prepared ness .
Observers 3. Missing people ( the forgotten)
s 09.50 |Basic First Aid Instruction on necessary steps in flood emergency |Kenya Red Cross
overnment County Government Stakeholders
Agencies Representatives .
10.20 |Re-cap Review of the day WRUA/CFMO Secretary
10.30 |Closing Ceremony Refreshment/Lunch and Sharing WRUA/CFMO Chairman




FLEOD DISASTER [N LOWER GUCHA NIGORI SUB-CATGHMENT: CAUSES, EFFECTS AND IMPAGT

3. Manual on flood disaster
education

Manual on flood disaster education

* This Project is expected to strengthen
WRMA/WRUA institutional ability through
the capacity development on basic flood
management to promote community based
flood management activities within the WDC
framework.

* This manual focuses how WRMA staff
conducts flood management education to
WRUAs and schools with utilization of the
existing teachers manual in the Lower Gucha-
Migori Sub-catchment

The outline of the manual on
Manual on flood disaster education Flood Hazard in a River Basin

Background of Floods in the A River Basin . '3’?’%;;\ ™
 Definition of floods P i e A
» Terms and vocabulary in flood management e
» Organizations and Agencies involved in Flood Management s
* Types of Floods

» Causes of Floods

* Effects of Floods

» History of floods disaster in the area

Flood Safety Measures at household level il e

» Background of the A Sub-catchment 2
* Floods in the A Sub-catchment
* Flood impact on schools in the A Sub-catchment

‘Cer LOGUMI WIR LA, SR

2 4 Sarefiite Map of LOGUM! Sub-Catchirment

Outline cont..

Flood safety measures at Household Level

* Pre-Flood phase (before floods)-Preparedness
* Flooding Phase (during floods)- Response

» Post-flood Phase (after floods)-Recovery
Flood safety measures in Schools

* School Flood Safety Measures

* Safety on the way to school

T Flood Early warning system

*  What is flood early warning system?
* What are flood warning and forecasting?
Common Disease during flood season

* Causes and treatment for diarrhea
* Acute diarrhea for children
* Fever




Outline cont..

School Flood safety Program

* Assessment on flood risk for school

* Developing School Flood Management Plan

* Teacher orientation on flood hazards
 Students orientation on flood hazards

* Designing public awareness activities in schools
First Aid

* Lessons on basic first Aid skills

4. Manual on community-based
flood hazard map

Objectives of flood hazard maps:

e Understand the characteristics of flood in
the community

e Understand the weaknesses to floods in the
community;

* Increase awareness of personal flood
mitigation measures; and

* Assist the establishment and strengthening
of community organisations for flood
disaster mitigation.

Common diseases during
floods e.g Diarrhoea

Manual on community-based flood
hazard map

* Flood hazard mapping aims at delineating
flood hazard areas along streams and lakes

* This tool has been developed to raise
public awareness and to ensure smooth
evacuation when a flood or another
disaster is imminent

Outline of manual on community-
based flood hazard map

* Definitions
* Developing Community-driven Flood Hazard Mapping

* Importance of Local Knowledge in Community-driven Flood
Hazard Map Implementation of Community-driven Flood
Hazard Map

* Merits of Community-driven Flood Hazard Map
» Advantages of Community-driven Flood Hazard Map
* Point to note on Community-driven Flood Hazard Map

* How to use community flood hazard mapping to update
topographical map



5 e
Explanation of the steps in drawing | Identifying a person to lead in

hazard map

v

-
Drawing the boundaries of the area

Drawing the link roads, culverts,

drawing the map
e Abed

example of commuity drawn
flood hazard map

rivers, streams, bridges etc
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		Appendix B : Syllabus of WRMA Training in line with Flood Management Module in WDC Manual																		30/9/2013

		WDC Module(ver1)		Sessions ( based on WDC FMM Ver.1)		WRUA Level Training (WDC)				WRMA Level Training (stage 1&2)				WRMA level (future)		Reference Texts & Videos				Relevant section in 
capacity assessment				Lecturer

						Objectives		Topics to be covered		Objectives		Additional topics to be covered								WRUA		WRMA

		1 Flood Disaster and Flood Management		1-1 Cause and Effect of Flood		The participants will have an understanding of:
1) meaning of floods and flood disasters; and
2) meaning of sediment disasters.		- basic mechanisms of flood/sediment disasters		To enable the participants to lecture on:
1) meaning of floods and flood disasters; and
2) meaning of sediment disasters.		- community's perception of disasters												Eng. Kondo

		1 Flood Disasterand Flood Management		1-1 Cause and Effects Flood		To enable the participants to understand;
1. Where floods occur and their causes		- Topography
- land use
- heavy rain
- sediment
- climate change
- environmental change		To enable the participants to lecture on;
1. Mechanisms of flood, 
2. Factors that affect occurrence of flood
3. Identify such factors in topographic maps.		- map literacy		- general meteorology
- general hydrology
- river engineering                    - geology		T-29)
T-33)
T-34)
T-35)
T-36)				§2-1		§1-1
§2-1		Eng. Kondo

		1 Flood Disasterand Flood Management		1-1 Cause and Effects Flood		To enable the participants to understand;
1. Effects of flood and their impacts on various aspects of community,
2. That damages can be reduced by community's responses to the flood.		- human damage
- economic damage
- ecological damage
- community's responses and responding capacity		To enable the participants to understand;
1. Flood risks as a combination of flood hazard and exposure/vulnerability/responding capacity of community,
2. Importance of collection and analysis of flood damage information,
3. WRMA's role in accumulation and dissemination of flood information		- exposure/vulnerability/
- collection and analysis of damage data
- flood disaster database
- reporting floods and damages		- institutional arrangement for evaluation of flood damages						§2-1
§2-5
§2-6		§1-2
§1-3
§1-4
§1-6
§2-3
§2-5
§2-6
§2-8
§2-9		Eng. Kondo

		1 Flood Disaster and Flood Management		1-2 Understanding Flood Management		The participants will be able to:
1) understand the concept of river basin;
2) understand the meaning of flood management; and
3) learn the steps involved in flood management activities.		- river basin
- integrated river basin flood management		To enable the participants to lecture on:
1) the concept of river basin;
2) meaning of flood management; and
3) steps involved in flood management activities.		- case example of IRBFM		- method of planning IRBFM		T-15)
T-21)						§6-1
§6-2
§6-3		Prof. Onyando

		1 Flood Disaster and Flood Management		1-3 Flood Disaster Management		The participants will be able to:
1) understand the phases in the flood disaster management cycle; and
2) understanding the importance of the MAPRRR in minimizing impacts of disasters.
		- MAPRRR:
   Mitigation,
   Assessment,
   Preparedness,
   Response,
   Recovery & Reconstruction		To enable the participants to lecture on:
1) various phases in the flood disaster management cycle, including the activities involved in each phase; and
2) why and how each phase of the MAPRRR is important in minimizing impacts of flood disasters.		- importance of activities in each phase												Prof. Onyando

		2 Rainfall and Flood Observation		2-1 Rainfall Observation
2-2 Rainfall Data and Statistical Processing		To enable the participants to understand:
1. Methods of measuring rainfalls, and
2. How to record measured data.		- manual rainfall observation
- automated rainfall observation
- observation errors                                                   		To enable the participants to:
1. Lecture on methods of measuring rainfalls,
2. Lecture on how to record measured data,
3. handle measurement equipment, installation, maintenance and calibration,
4. build a database and prepare periodical reports on measured data		- accumulation of data
- rainfall database
- sharing data (reports)		- installation, maintenance, calibration of equipment
- data processing and statistical processing
- verification of data		T-37)				§8-3		§1-1
§1-5		Mr. Sawa

		2 Rainfall and Flood Observation		2-3 Discharge Observation		The participants will:
1) know where Rain Gauge Stations (RGSs) are located in their neighbourhood area;
2) understand how to measure water levels; and
3) understand the concept of converting water levels to river discharges.		- water level observation
- rating curve and discharge
- high water & low water                                             		To enable the participants to:
1) lecture on locations and types of RGS at each sub-region;
2) lecture on how to measure water levels;
3) lecture on how to record measured data;
4) understand rating curves and their derivation; and
5) build a database and preparing periodical reports on measured data.		- high water observation
- hydrological database
- sharing data (reports)		- river survey
- installation, maintenance, calibration of equipment
- data processing and statistical processing
- verification of data
- legal provision for assisting high water observation		T-37)				§8-3		§1-1
§1-5
§2-2
§2-4
§2-7		Mr. Sawa

		3 Integrated River Basin Flood Management and Measures of Flood Hazards		3-1 Integrated River Basin Flood Management (IRBFM)		The participants will be able to:
1) understand the concept of river basin;
2) understand the meaning of flood management; and
3) learn the steps involved in flood management activities.		- river basin
- integrated river basin flood management		To enable the participants to lecture on:
1) the concept of river basin;
2) meaning of flood management; and
3) steps involved in flood management activities.		- case example of IRBFM		- method of planning IRBFM		T-15)
T-21)						§6-1
§6-2
§6-3		Mr. Sawa

		3 Integrated River Basin Flood Management and Measures of Flood Hazards		3-2 Community Managed Flood Disaster Risk Reduction		At the end of this session participants will be able to:
1. Understand chief actors in flood management activities, 
2. Appreciate the importance of self-help,
3. Explore possibilities of mutual support groups for the affected communities,
4. Seek participation of the public entities in assisting the affected communities		- formation of self-help groups
- roles of relevant actors		To enable the participants to lecture on;
1. Chief actors in flood management activities, 
2. Importance of self-help,
3. Possibilities of mutual support groups for the affected communities,
4. Role of public entities in assisting the affected communities		- demarcation of responsibilities among relevant actors								§1-2
§3-2				Prof. Onyando

		3 Integrated River Basin Flood Management and Measures of Flood Hazards		3-2  Community Managed Flood Disaster Risk Reduction		Theparticipants will understand:
1) the concept of CMDRR;
2) the factors that influence CMDRR within their region; and
3) main stakeholders in CMDRR.		- community based organization,
- ownership and responsibilities,
- leadership,
- WRUA constitution,
- establishing flood management group		To enable the participants to:
1) have their understanding of CMDRR enhanced;
2) lecture on factors that influence adoption of CMDRR within a sub-region;
3) identify the main stakeholders in a CMDRR process; and
4) have their abilities enhanced to assess risks in communities.		- community's resources,
- community's capacity,
- making operating plans
- case example of flood fighting activities				T-1)
T-2)
T-16)				§1-1
§1-3
§3-1
§3-3
§3-4
§3-5
§3-6
§5-2				Prof. Onyando

		3 Integrated River Basin Flood Management and Measures of Flood Hazards		3-3 Vulnerability Assessment		To enable the participants to recognise;
1. Nature of floods in extent and distribution within their neighbourhood,
2. Community's exposure and vulnerability to flood.		- distribution of depth and velocity and dangerous points
- exposure and vulnerabilities		To enable the participants to recognise;
- Collect information from community members on past floods, 
- Understand the nature of floods in extent and distribution on topographic maps,
- Understand community's exposure and vulnerability to, and community's awareness of flood.		- community's knowledge and awareness		- knowledge management		T-4.5A)
T-10)
T-11)
T-12)
T-13)
T-25)				§2-2
§2-3
§6-3		§1-7
§3-2
§3-4		Prof. Onyando

		3 Integrated River Basin Flood Management and Measures of Flood Hazards		3-4 Developing a Community Flood Hazard Map		To enable the participants to;
1. Arrange flood related information on paper,
2. Understand the use of flood hazard map in a community.
3. Understand the importance of community's participation as a source of local information on past floods.		- basic understanding of hazard map
- evacuation centres, existing heath facilities and safe evacuation routes
- evacuation planning
- dissemination of information
- knowledge on disaster prevention		To enable the participants to;
1. Instruct community members on how to draw a flood hazard map, 
2. Lecture on how to utilise flood hazard maps,
3. Lecture on importance of flood related information to be shared among community members, 
4. Accumulate flood hazard maps at the WRMA offices as sources of basic flood information of sub-catchment level.		- technical advice on preparing hazard map
- case examples of utilization of flood hazard map		- Geographical Information System (GIS)
- analysis using maps
- inundation simulation		T-4.5A)
T-10)
T-11)
T-12)
T-13)
T-25)				§2-4
§6-1
§6-2
§6-5		§1-8
§3-4		Mr. Clement

		4 Flood Early Warning		4-1 Flood Early Warning System		The participants will understand:
1) elements of FEWS; and
2) the importance of a FEWS in flood disaster mitigation.		- hydro/meteorological data collection
- transmission of information		To enable the participants to lecture on:
1) elements of FEWS; and
2) importance of a FEWS in for flood disaster mitigation.		- case examples of Nzoia River
- case examples of advanced FEWS		- hydro/meteorological data  analysis                                                    		T-20)
T-27)				§8-3
§8-4
§8-6		§3-1
§3-3		Mr. Sawa

		4 Flood Early Warning		4-2 Community Based Flood Early Warning		To enable the participants to understand:
1. Elements of community-based Flood Early Warning System
2. management of community-based Flood Early Warning System		- organizing Flood Early Warning groups
- autonomous measurement 
- flow of information (organizations and individuals) and its rules
- criteria for Flood Early Warning		To enable the participants to lecture on:
1. Elements of community-based Flood Early Warning System
2. management of community-based Flood Early Warning System										§8-4		§3-1		Mr. Oi

		4 Flood Early Warning		4-3 Introduction to Integrated Flood Analysis System (IFAS) and Global Flood Alert System (GFAS)		To enable the participants to know;
1. flood related information available on internet		- internet access to GFAS data		To enable the participants understand;
1. What IFAS entails
2. Meaning of GFAS		- Outline of GFAS
- Outline of IFAS				T-38)
T-39)				-		§3-1
§3-3		Eng. Kimanga and Eng. Mwangi

		5 Flood Disaster Evacuation Programme		5-1 Evacuation Planning		To enable the participants to understand;
1. Elements and steps of disaster evacuation planning		- evacuation routes & evacuation centres
- hazards in the area
- consideration on vulnerable segment of community		To enable the participants to lecture on;
1. Elements and steps of disaster evacuation planning		- methods of community-based flood responses
- network to collect and disseminate real-time information		- institutional arrangement on evacuation order and rescue		T-8)
V-2)
V-6)
V-7)				§2-6
§7-1
§7-2
§7-3
§8-1		§3-3
§3-5
§4-1		Mr. Oi

		5 Flood Disaster Evacuation Programme		5-2 Evacuation Centre Management		To enable the participants to understand;
1. what is required in an evacuation centre
2. resources needed in O&M
3. rules in the management of an evacuation centre.		- stocks
- securing safe water
- hygienic management
- organizing O&M group		To enable the participants to lecture on;
1. what is required in an evacuation centre
2. resources needed in O&M
3. rules in the management of an evacuation centre.		- financing O&M				T-24)
V-2)
V-6)
V-7)				§8-1		§3-5
§4-1		Mr. Clement

		6 Communicatoin, Public Awareness Raising and Education		6-1 Capacity for Transmitting and Communication Skills		The participants will understand:
1) the importance of communication in flood risk management;
2) parties involved in FRC; and
3) necessary information to be communicated.		- recognition of local flood risks
- handing down experiences of floods
- disclosure/dissemination of information		To enable the participants to lecture on:
1) roles and the importance of communication in flood risks;
2) parties involved in FRC; and
3) necessary information to be communicated.		- method of risk communication among related parties		- flood risk assessment
- flood risk management		V-5)				§1-4
§1-10				Mr. Clement

		6 Communicatoin, Public Awareness Raising and Education		6-2 Communication on Disired Information to Schools		The participants will understand:
1) role of schools as centres for relaying messages on disasters.		- necessary elements in preparing for flood education (community leaders, materials, lecturers, etc.)		To enable the participants to understand:
1) role of schools as centres for relaying messages on disasters; and
2) use of school curriculum to disseminate information on floods within their WRUAs and communities.		- vulnerable segment of community
- area characteristics
- case example of flood education				T-3
T-4)
T-9)
T-14)				§3-2
§4-2
§4-3
§4-4
§4-5		§4-3		Mr. Clement

		6 Communicatoin, Public Awareness Raising and Education		6-3 Effective Public Awareness Raising on Flood		The participants will:
1) understand what public awareness is and its importance;
2) understand how to create public awareness on floods; and
3) inculcate the best method of message transmission in case of floods.		- awareness and knowledge on flood disaster prevention
- risk communication		At the end of the session, tThe participants will be able to:
1) lecture on what awareness is and its importance;
2) lecture on how to create public awareness on floods; and
3) lecture on the best method of message transmission on floods.		- leadership, ownership & incentive		- vulnerability analysis		T-1)
T-5)				§4-1		§4-3		Mr. Clement

		7 Planning, Design, Construction, Operation and Maintenance of Flood Damage Mitigation Facilities		7-1 Planning and Design of Flood Mitigation Measures
7-2 Flood Damage Mitigation Non-Structural Measures including Community Based Measures		To enable the participants to be acquainted with;
1. Structural/non-structural measures
2. Use of forecasting and warning system
3. Disaster control planning
4. Role of education and training
5. Community mobilization and awareness		- examples of structural and non-structural measures
		To enable the participants to lecture on the outlines of;
1. Structural/non-structural measures
2. Use of forecasting and warning system
3. Disaster control planning
4. Role of education and training
5. Community mobilization and awareness		- case examples of structural and non-structural measures
- case examples of emergency operation during flood
								§6-2
§6-3		§2-1
§4-3		Mr. Sawa

		7 Planning, Design, Construction, Operation and Maintenance of Flood Damage Mitigation Facilities		7-3 Flood Damage Mitigation Structural Measures Including Community Based Measures		To enable the participants to understand;
1. types of flood mitigation structural measures		- outline and effect of each structural measure
- selection of measures		To enable the participants to lecture on;
1. types of flood mitigation structural measures		- case examples of structural measures; design, construction, and O&M
- case examples of traditional flood control structures				T-6), T-7), T-18), T-19), T-23), T-28), T-31), T-32), T-41), V-1)				§6-1		§4-2
§4-3		Mr. Sawa

		7 Planning, Design, Construction, Operation and Maintenance of Flood Damage Mitigation Facilities		7-3  Flood Damage Mitigation Structural Measures Including Community Based Measures		To enable the participants to understand;
1. process of implementing a construction project		- outline of project cycle;
    problem identification
    feasibility study/cost estimation
    detailed design/securing budget
    construction
    operation and maintenance		To enable the participants to lecture on;
1. process of implementing a construction project		- comparison of alternatives
- environmental impact analysis
- procurement (contracting works)
- construction supervision		- planning structural measures
- feasibility study
- cost-effectiveness/cost beneift analysis		T-6), T-7), T-18), T-19), T-23), T-28), T-31), T-32), T-41), V-1)				§6-4
				Mr. Sawa

		7 Planning, Design, Construction, Operation and Maintenance of Flood Damage Mitigation Facilities		7-3 Flood Damage Mitigation Structural Measures Including Community Based Measures		To enable the participants to understand;
1. basics of construction of flood mitigation structures
2. Operation of  flood mitigation structures		- types of implementation;
   community work/contracting 		To enable the participants to lecture on;
1. basics of construction of flood mitigation structures
2. Operation of  flood mitigation structures		- providing advices on; 
   selection of measures,
   budget estimation,
   contracting works,
   construction supervision,
   inspection of works		- designing structural measures		T-6), T-7), T-18), T-19), T-23), T-28), T-31), T-32), T-41), V-1)				§6-6
§6-7				Mr. Sawa

		7 Planning, Design, Construction, Operation and Maintenance of Flood Damage Mitigation Facilities		7-3 Flood Damage Mitigation Structural Measures Including Community Based Measures		To enable the participants to understand;
1. Maintenance of structural measures.		- necessary works
- organization		To enable the participants to lecture on;
1. Maintenance of structural measures.		- organisation and budget, practices in other sub-regions				T-6), T-7), T-18), T-19), T-23), T-28), T-31), T-32), T-41), V-1)				§6-7				Mr. Sawa

		8 Co-operation between Upstream and Downstream Stakeholders and Coordination		8-1 Co-operation and Co-ordination between Upstream and Downstream		The participants will understand:
1) how to cooperate between WRUAs and other stakeholders;
2) coordination process among the major stakeholders in dealing with a flood risk and reduction process.		- information sharing and networking     - public involvement		To enable the participants to lecture on:
1) how to cooperate between WRUAs and other stakeholders; and
2) coordination process among the major stakeholders in dealing with a flood risk and reduction process.						T-16)				§5-3				Prof. Krhoda

		8 Co-operation between Upstream and Downstream Stakeholders and Coordination		8-1  Co-operation and Co-ordination between Upstream and Downstream		The participants will understand:
1) why it is important to cooperate among WRUAs; and
2) areas of cooperation and coordination among WRUAs.		- information network
- area characteristics		To enable the participants to lecture on:
1) why it is important to cooperate among WRUAs; and
2) areas of cooperation and coordination among WRUAs.										§5-4				Prof. Krhoda

		8 Co-operation between Upstream and Downstream Stakeholders and Coordination		c) Roles of WRMA
8-2 Role of Cooperation and Coordination		The participants will understand:
1) roles of WRMA;
2) assistance to be obtainable from WRMAs; and
3) cooperation between WRMA and WRUA.		- mandate of WRMA for flood management
- monitoring projects and disseminating  information		To enable the participants to lecture on:
1) roles of WRMA;
2) assistance to be obtainable from WRMA; and
3) cooperation between WRMA and WRUAs.		- collecting information on community's flood management activities from WRUA
- evaluating related information and disseminating lessons learnt								§1-4		§3-5		Eng. Kondo

		8 Co-operation between Upstream and Downstream Stakeholders and Coordination		a) Roles of local government
8-3 Co-operation with County Government, WRUA and DDMC		To enable the participants to understand;
1. local government's role in flood disaster prevention and risk management		- flood risk management
- disaster response
- communication channels		To enable the participants to lecture on;
1. local government's role in flood disaster prevention and risk management		- disaster monitoring
- disaster assessment				T-15)				§1-4		§3-5		Prof. Krhoda

		8 Co-operation between Upstream and Downstream Stakeholders and Coordination		b) Roles of District Disaster Management Committee (DDMC)
8-4 Role of District Disaster Management Committee (DDMC)		The participants will understand:
1) roles for DDMCs; and
2) role of the committee members in DDMCs.		- constituent members of DDMC
- functional capability of DDMC		To enable the participants to lecture on:
1) roles for DDMCs; and
2) role of the committee members in DDMCs.						T-15)				§1-4		§3-5		Prof. Krhoda
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		Appendix C : Time Table of 2nd Stage Training



		Time				DEC 9 (DEC 16)		DEC 10 (DEC 17)		DEC 11(DEC 18)		DEC 12 (DEC 19)		DEC 13 (DEC 20)



						(Mon)		(Tue)		(Wed)		(Thu)		(Fri)

		8:00		Venue		Sunset Hotel in Kisumu		Sunset Hotel in Kisumu		Sunset Hotel in Kisumu		Sunset Hotel in Kisumu		Sunset Hotel in Kisumu

				Registration

		8:15

				 Session 1		8.30 Opening Address                        8.45 Guidance		3-3 Vulnerability Assessment 		4-2 Community-based Flood Early Warning 		Field Exercise in Nyando 

3-4 Developing Community-based Flood Hazard Maps 		8-1 Co-operation and Co-ordination between Upstream and Downstream WRUAs in a River Basin 



		9:15

				15min Break

		9:30

				 Session 2		Initial Questionnaire on Flood Management 		3-4 Developing Community-based Flood Hazard Maps 		4-3 Introduction to Integraed Flood   Analysis System (IFAS) and Global Flood Alert System (GFAS)		same as above		8-2 Role of Co-operation and Co-ordination 



		10:30

				Tea Breack

		10:45

				 Session 3		1-1 Cause and Effect of Floods 		2-1A Rainfall Observation               
2-1B Rainfall Data and Statistical Processing		5-1 Evacuation Planning 		same as above		8-3 Co-operation with County Government, WRUA and DDMC
8-4 Role of District Disaster Management Committee (DDMC) 





		11:45

				15min Break

		12:00

				 Session 4		1-2 Understanding Flood Management 		2-2 Flood Discharge Observation		7-1 Planning and Design of Flood Damage Mitigation Measures 		same as above		- Final Questionnaire on Flood Management



		13:00

				Lunch Break





		14:00		Session 5		1-3 Flood Disaster Management 		6-1 Capacity for Transmitting and Communication Skills       
6-2 Communication on Desired Information to Schools 		7-2 Flood Damage Mitigation for Non-Structural Measures including Community-based Measures 		same as above		- Discussion
- Closing Remarks

		15:00		15 min Break

		15:15		Session 6		3-1 Integrated River Basin Flood Management (IRBFM) 		6-3 Effective Public Awareness Raising on Floods 		7-3 Flood Damage Mitigation Structural Measures including Community-based Measures 		same as above		Handover of Certification

		16:15		Tea Break

		16:30		Session 7		3-2 Community-managed Flood Disaster Risk Reduction (DRR) 		4-1 Flood Early Warning System		 5-2 Evacuation Centre Management 		same as above

		17:30
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Check List for Executing WRMA Training

[bookmark: _GoBack]Appendix D : Logistics for Training at 2nd Stage



		No

		Content

		Person

in charge

		Due Date

dd/mm（Week）

		Completion

Check

		Remarks



		Ⅰ．Preparation process for the training up until a month ago



		1-1

		To fix a content of training

		

		

		

		



		1-2

		To prepare a training plan

		

		

		

		



		1-3

		To prepare a list of lecturers

		

		

		

		



		1-4

		To prepare a list of trainees

		

		

		

		



		1-5

		To fix a training schedule 

		

		

		

		



		1-6

		To fix a venue for the training-Nairobi

                       -Kisumu

		

		

		

		



		1-7

		To book a venue for the training -Nairobi

                             -Kisumu

		

		

		

		



		1-8

		To fix a list of lecturers

		

		

		

		



		1-9

		To fix a list of trainees

		

		

		

		



		1-10

		To receive quotations on venue, accommodations, meal, equipment, recompense to lectures, travel allowance for trainees, etc.

		Procurement

		

		

		



		1-11

		To make an arrangement with lecturers on contents of the training

		

		

		

		



		1-12

		To prepare invitation letters to lecturers

		

		

		

		



		1-13

		To send off for invitation letters to lecturers

		

		

		

		



		1-14

		To prepare concept and get approval

		

		

		

		



		Ⅱ．Preparation process for the training process- a week prior



		2-1

		To make an arrangement with lecturers on the content of session

		

		

		

		



		2-2

		To make an arrangement with the administration office of the venue on preparation of the training

		Procurement

		

		

		



		2-3

		To make a preliminary inspection of the venue

		

		

		

		





		2-4

		To arrange meal, water, tea, etc. for the training　at the venue

		Procurement

		

		

		



		2-5

		To send a confirmation e-mails to lecturers on the time schedule and the content of the training

		

		

		

		



		2-6

		To prepare invitation letters to trainees and send them

		

		

		

		



		2-7

		Arrangement on transport to sites in Nyando area (hire of a private van)

		

		

		

		



		2-8

		To procure manuscript notes―syllabuses and PPTs― from the lecturers

		

		

		

		



		2-9

		To arrange a training equipment, such as computer, projector, screen, etc.

		Procurement

		

		

		



		2-10

		To make questionnaires on Flood Management and WRMA Training

		

		

		

		



		2-11

		To make photocopies of distributed materials (XX copies)

		

		

		

		



		2-12

		To arrange a vehicle to bring distributed materials

		

		

		

		



		Ⅲ．Procedure on the training day



		3-1

		To check on the training equipment, such as computer, projector, screen, etc.

		

		

		

		



		3-2

		To make an arrangement for the training at the venue

		

		

		

		



		3-3

		To make a reception work for trainees―check attendance

		

		

		

		



		3-4

		To moderate the training

		

		

		

		



		3-5

		To operate the computer & slide projector

		

		

		

		



		3-6

		To make Videos & Photos during the training

		

		

		

		



		3-7

		To give lecturers and trainees information on next day’s training schedule.

		

		

		

		



		3-8

		To ensure the venue’s cleaned up.

		

		

		

		



		Ⅳ．Procedure soon after the final day of the training



		4-1

		To pay an expense for the venue

		

		

		

		



		4-2

		To pay an expense for meal, water, tea, etc.

		

		

		

		



		4-3

		To edit Videos & Photos of the training

		

		

		

		



		4-4

		To edit Questionnaires on Flood Management & WRMA Training

		

		

		

		



		Ⅴ．Procedure for a period of a month after the training



		5-1

		To evaluate the training results at the 2nd Stage Training

		

		

		

		



		5-2

		To evaluate the training results at the 2nd Stage Training

		

		

		

		



		5-3

		To discuss on the content of the 3rdStage Training with WRMA-FMU and JICA-PT

		

		

		

		



		5-4

		To compile a draft of WDC Flood Management Manual for the 3rd stage training
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