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STAKEHOLDER MEETING
For Preparatory Survey on the Project for Augmentation of Water Supply
System
In Narok Town in the Republic of Kenya

Date: April 13, 2012

Venue: Seasons Hotel, Narok

PROGRAM

8:30-9:00 Registration

9:00-9:20 Opening Remarks

District Commissioner

9:20-10:00 Water Supply Condition of Narok Town (Current Status and
Issues)
and Outline of JICA Project
NARWASSCO, Technical Manager; JONES AMULEGA

10:00-10:20 Coffee Break
10:20-11:00 Project Design Plan for Augmentation of Water Supply
System

NARWASSCO, Eng. Sambao

11:00-11:20 Environmental Impact and Mitigation Measures
JICA Study Team: Mr. KENJI TAKAYANAGI

11:20-11:50 Open Discussion

11:50-12:00 Future Schedule of the Project and
Closing Remarks
NARWASSCO, Chairman

12:00-13:00 Lunch Break
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The Time and date of the Stakeholders Meeting : On 13" day of April 2012
Venue: Seasons Hotel, Narok.

Min 1: (Initiation of Meeting)
e The Managing Director welcomed the stakeholders
e Prayer was conducted by Anne Swakei
e The Chairman, Francis Nkako of NARWASSCO emphasized the importance of water and

the water issues faced in Narok North District.

Min 2: (Presentation: Current Status of the NARWASCCO)

 Narok Water and Sewerage Company was established on the 27" February 2006

e Commenced its operations as from 1% September 2007 after signing Service Providers
Agreement (SPA) with RVWSB

e Total capacity of Narok water treatment plant is 104m*hr

e Improvements realized so far by NARWASCCO such as Increased average service hours
from 6 hrs to at least 12 hours daily, Increased revenue base an average of Kshs. 600,000 to
an average of Kshs. 1.6 Million monthly , Increased water production from 1,700m*/day to
2,200 m*/day and Construction of 7 NO Kiosks and 5 NO yard taps in Majengo

e Major challenge, the demand is higher than the supply.

Min 3: (Presentation: Outline of JICA Project)
e Engineer Sampao of NARWASCCO introduced the JICA project to the stakeholders.

Min 4: Open Discussion

e Ali Juma Resident Association Representative of Lenana area wished to know who would
provide the meters promised earlier and at whose cost would the replacement be on.

e The technical manager of NARWASSCO replied that for the pilot project in Majengo, the
JICA technical cooperation project team had bought the meters and in future they will
possibly duplicate the same pilot project in other areas.

¢ Kirishima of JICA team added that the preparatory survey team was considering giving water
meters by the project and to be installed by NARWASCCO. The Chairman added that
eventually all residents in Narok would have a meter.

¢ Isaac Kimani appreciated the presentations and he stated that through the JICA initiative they
hoped the residents of Olpopongi would get piped water.

e The physical planner appreciated the JICA project initiative and observed that it had come at
an opportune moment. He mentioned that the meeting was a good forum for establishing sect

oral partnerships.
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The Chairman asked the stakeholders present to inform their colleagues in the offices and
urged them to be proactive in finding the solution to water problems.

Ali Juma appreciated the work done by NARWASSCO. He stated the displeasure of not
feeling involved in the initial stages of planning the project.

Jesse Mwangi, a water rights officer in WRMA expressed gratitude for the project. He stated
WRMA's concern was on the river flows of the Narok River. He emphasized the need for
stream storage by construction of dam.

At 10:15, the forum took a coffee break.

Min 5: (Presentation: Project Design Plan)

e Engineer Sampao took the Stakeholders through the details of the design of the new water

treatment plant and introduced the JICA Study team doing the preliminary studies.

Min 6: (District Commissioners speech)

e The D.C of Narok North expressed his honor to chair the meeting. He affirmed the mandate

of NARWASSCO to provide water in Narok North District. He observed that the current
provision of water was not enough for the current population. He noted that the structures
were old and required replacements. He expressed his hope that the project would ensure
increased production water and put an end to poor water rationing.

He observed that Narok Town was growing very fast and no changes had been made in the
water systems. He asked the stakeholders to be cooperative to ensure success of the project.
He asked NARWASCCO to create more workshops to talk about the upcoming issues.

He thanked the Government of Japan for their assistance and declared the meeting officially
opened.

MIN7: (Presentation: Environmental impact and mitigation measures)

Kenji Takayanagi , the Environmental Specialist of the JICA study team made a presentation
on the environment impact and mitigation measures to be implemented concerning the new

water treatment plant.

Min 8: Open Discussion

The physical planner appreciated the presentations noting that the presentation provided vital
information.

He highlighted the lands issue as pertinent. He asked the council to find out the individual
owners of the land before allocating to the project to avoid future problems during the
implementation.

He advised to bring on board relevant road authorities in the discussions.
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He suggested that there is need for an alternative site in case the FTC land is not available.
He asked the relevant offices to suggest other areas in the vicinity if need be. He noted that
the community would be willing to give up land for the project if the need arose.

The chairman acknowledged that land is a sensitive issue and the company will look in to it.
He noted that development is impossible without water. He stated that they would convene
another meeting to address the land issue.

Seleila a board member of NARWASSCO appreciated the work JICA was doing and
acknowledged the concern of the physical planner. He suggested that more stakeholders
should be involved in the meeting.

Cheruiyot of RVWSB appreciated the JICA support in Kenya developments. He informed
the members that the period of involving the stakeholders was not yet as the project was at
the initial stages. He assured the members present that a full EIA study would be conducted.
Ali Juma asked the stakeholders to look with seriousness what the physical planner had said.
He asked for the creation of a team of stakeholders for follow up purposes.

The chairman stated that the meeting was one of many to come. He explained that the
location of the new treatment plant had engineering and a cost aspect.

Cheruiyot highlighted the issue about the livestock people feeling left out in the land
allocation matters and he asked the awareness to be created among the pastoralist community
about the water project. He asked the livestock office not to give wrong information to the
people concerning the purpose of the land.

The chairman of WRUA noted that when the community see the purpose of which the land is

allocated for they will not complain.

Min 9: Close of meeting

The chairman of NARWASSCO gave a vote of thanks and asked the stakeholders to be
supportive and ensure the success of the project.

The closing prayer was conducted by Isaac Kimani.
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S.P.T BULK
BH AUGERING CORING U100
LOCATION EVERY 1M SAMPLE
NO. DEPTH DEPTH NO
INTERVAL COLLECTED
WATER TREATMENT
01 G.Lto 2.0m 2.0t010.0m NIL 1 2
PLANT
WATER TREATMENT
03 G.Lto 3.0m 3.0t0 6.0m NIL 2 3
PLANT
WATER TREATMENT
05 G.Lto2.0m 2.0t0 5.0m NIL 1 2
PLANT
WATER TREATMENT
07 G.Lto 1.30m 1.3t05.0m NIL 1 1
PLANT
WATER TREATMENT
08 GLto2.0m 2.0t0 5.0m NIL 1 2
PLANT
WATER TREATMENT
09 G.Lto 5.0m 0.5t0 5.0m NIL NIL 1
PLANT
INTAKE 10 G.Lto0.75m 0.75t0 5.0m NIL NIL 1
3 PFT proflles for non-oohachs coll Equatione:
Estimated bulk density, v, 200 kNm® = Tt " T - U
Comecton o 60% free &l snengy, 2. @ 100 IF I T, U= O ELBE W = [ZpgerTs] 9.1
Adusiment for Split Bpoon or Cone - Applled Hylgg= N"C ", " oy
G g ™ 1.0 for no adjusiment or 3pik 3poon used, BLEE = 0.5
S, from corre xtion with o, after by CIRLA [1555)
@' from ook up abes amd [Nl 37er Peck 2 al 1974
K=YV REER
Depth GWL
BH SPT G’y SPT )
z z Zn Zu G
NO. top base mid N (kPa) (NDeo | degrees
m oM (m)
01 1.0 1.45 1.23 10 49 25 2.04 100 44
03 2.0 2.45 2.23 10 50 45 1.48 74 44
05 1.0 1.45 1.23 10 46 25 2.04 94 44
07 1.0 1.45 1.23 10 51 25 2.04 104 44
08 1.0 1.45 1.23 10 41 25 2.04 84 44

BHNO.09 & 10 %, fLANS 1m YN THESHER I N2 720, FALERERIZIT> T
Wiz, B LW, B CH D, TOMOR—V v FRERRELAEDETARD &,
HOK g% o O K 35 T i S O Rk il v NER 2R EIETH Y . #iEmS 1~2m
DOYET N EA 50 FRE L 720 | FEFICHRE R TH D Z LA L, Lie> T, i
IKIGHEED D FMEZ DN TIX, X7l E L CRHET %,
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& (m) £ (m) B NS (m) AL
5.5 17.0 3.0
187.0 m’ =0K
16 mm/4y =0K
HA: 120~150m/H
35.8 m2
& (m) £ (m) L
2.5 3.6 4
36 m2 =0K
119.4 m/H =0K
#J8 (mm) GES
1000| B2 EEe=0.8~0.9mm., HHEFZEHEK=1.7LLF

2-6) SR (Hfe 2Rz 78K T HF)
S A LR —AEE Y PR SR IR T & @ 2R L ik RN T I E BT D,
e SEIRFNTHE IS LATE T = r L — o L0 At s L35

&~k

(Check) & &::
(Check) Jii B4 IRE ] -

KADFE TN, BRI B D SR

& (m) E&(m) X (m) LA
4.0 3.6 1.70
24
8 47
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2-7) K HHCERIR

Oi5Uese L & (B RN )

a) K E

4,300 m’*/ {

TGUEI LR Db O LEHEAIE K DL D535 5,
b) IS L DGR B (1)

iy 100 jE
VB E LSS & DR R 1
THIR A & (BEEIZLD) 0.43 t/H
¢) [ NI KD IR AR (1)
ALO;DE A EE 17 wt%
EAZR 80 mg/L
EEHZAVANEYS s 0.344 t/H
1HIER A & (ER /S R) 0.089 t/H
d) J5Ied AR G 0.519 t/H (Fzf8E i)
KR 99 %
e) Bl &R E &t 51.9 m’/ A
@it A 1
[ A A f - 10~30 kg/m’
Wz A 30 H (F7/KZ65%FE)
B AIKIE: 1.5 m (JK)
WO BRI PR T AR -
EhZZE RGN 519 m® (E AR 30kgm’ L LI- 4
AT NS 1038 m>
S VR EZ, 1038=1,000m* 3%
fE s~k
& (m) £ (m) 7K (m) e
12.5 20.0 1.5
(Check) Fz /8 A HifH : 1000 m? =0K
(Check) [ETE4 EAiT - 15.6 kg/m’ =0K
5 I aE L, 100 Z LDz ET 5,

FARELEREL, B EEKZ YK TEOMEE 5,
c TENRZAKBREDTZD OBRLE | IV T HR T D,
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2-8) At erfHEk it

AL pEEHE K L, A GeEEAK LM BRI, Tay R, TR, Al O iE R K%
T A, AT Uik Bt 1P K 2 Engare Narok) 1 (2535,

SULLVIVEE | VS

WAPERERT :
1 A 2Y4720 Dk &
AitE e K LAY &

PS¢

AL
A~

(Check) ¥
=

2-9) =AKEE

Al H 2720 ek &

AR B

g~k

(Check) & H::

2-10) 7k (B PN EL 7K HL)

FHIE A (T YRR )«
WABEAR

G

(Check) &

0.6~0.9m’/m’/%y — 0.7m’/m*/%y

4~ 64y — T (w=a T VERELR DI | e A Te)

AIE RS 36mx0.7m’/m*/4y =74y = 180m’

FRRRR L 7y DI R OV E DS b EEE L., 3~4HREERFE &5
LT B,

180m’*x4 H = 720m’

2 1
i (m) S (m) VES (m) A
14 19 1.5 2
798 m’ =0K

FeHAZ AR ELAREL, B LK ZPK TEoMIEL 5,

2o

180 m®
AimhaE B2ty DR BEIZFNUN DB EEZ10%INZ TR EET D,
180/4%hx241x 1.1=99m’

& (m) E&X(m) X (m) HLEK
45 45 5.0 1
101 m’ =0K
12 BERE
2,000 m’
& (m) E&(m) S (m) HLE
10 35.0 3.0 2
2100 m® =0K
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2. KEEHEE

(1) FHRE R EED

A K = 4,300 m3/d
= 179 m3/h
= 3.0 m3/min
= 0.050 m3/s

1-1) 2GR Fit
HNAKAL  WL1 =+ 1960.000 m
BREE CRERFIE)  He=+ 1959.900 m
TN, WL2=+ 1959.050 m
1-2) 7ay 7k
Tay 7 RkiaA R WL3 =+ 1958.900 m
Ty VTR R WL =+ 1958.600 m
1-3) Pkt
NN WLS=+ 1958.500 m
Vs He=+ 1958.480 m
WEFPAN.  WL6 =+ 1958.280 m
1-4) iR AHitE it
Al AN WLT =+ 1958.180 m
AiEHHWL WL =+ 1958.000 m
WM E  Hs=+ 1956.200 m
1-5) H IR Fih
WA He=+ 1956.200 m
IRFIHIKAL  WLY =+ 1956.000 m

(2) AKPEFHGE

HERIDRNL

WLO0 =+ 1960.000 |m

2-1) A CarkiR)

ATEHE

HIKE -

HIRFEARAL WL1 :+m
WOV T =¥ —%F AL RIREMEI T EE T2
% 1
it bk 0.050 m3/s
R 1.0 m3/s
Q=Cbh"3/2
C=1.785+0.00295/h+0.237*0/W - 0.428((B-b)*h/(B*W)"12+0.034(B/W)"1/2
B
b Calculation of C
i ' h= 0.092 |m
W= 1.20 |m
B= 2.50 |m
\l, v b= 1.00 |m
h =
C= 2
Q= 0.050 m3/s
3.0 m3/min
T T80 m3/hr
4,322 m3/d
HEBRTE KR 0.092 m e Ht=+ 1959.908
8T ROl IR FKNL © HETH F85emET 5, (BrtD7=1)
Wiz = <[00}
[mE2S 300 mm
EN 4 1A
it 0.71 m/s

0.150 mbliAge
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2-2) 7y 7RI

i HHHE (B <)

IR

2-3) ekt

R -

W

HRRIKER -

2-4) RHEA I

2-5) MR

TENKE

Ty 7 TRk AG RN -

Ty 7 TN ORI B 30cm RIA T

Ty 7 TR SROKAE

0.100 mfLiAde

WL3 =+ 1958.900 |m
WL4 =+ 1958.600 |m

b7 VAR WL5=+ 1958.500 |m
No.= 2
L 50 m
it/ 0.025 m3/s
EN RS B
Q=CBh’3/2 o
C=1.785+ (0.00295/h+0.237h /W) * (1+¢)
v
Q: WikE (m3/s) h
B: HXx0iF (m) W
h @ BFEKE (m)
C: WfFH (m™1/2/s)
W KBEIEH & 0 X FETOEmE (m)
£ WEImDELE =0, W>1mDLX ¢ =055 (W-1)
COFFE CASE-1 (W= 1m) CASE-2 (W>1m)
h= 0. 000 h = 0.018
= 0. 00 W= 3. 40
= 0.00 B= 5. 00
Cc= Cc= 2
Q= m3/ s Q= 0.026 m3/ s m3/ s
m3/m 1.6 m3/m m3/m
m3/ h 94 m3/h m3/h
m3/d 2,262 m3/d m3/d
BRI AR TR 0.018 m HEm Ht=+ 1958.482
say| 1958.480 |m
HERKAL  HETE F20emET 2,
WL6 =+ 1958.280 |m
[WEES 400 mm
A 1A
pioge 0.40 m/s
0.100 mi.iAde
RIS AIRAKNL WL7 =+ 1958.180 |m
WAL, B, MAEEOBRIAKER0. 18m fLiAte
B 2R OHWL= WL8 =+ 1958.000 |m
HWL> S W@ £ CTOAREE L. 8mk T 5,
(AR KIEZ 1. SmfffR 5 %) W O R Sk
Hs=+ 1956.200 |m

WA & (IS & [ — &35

Ht=+ 1956.200 |m

[Zlee = B
Q=CBh3/2 e
C=1.785+ (0.00295/ h +0.237*h /W) * (1+¢)
—~
Q: Mk (m3/s) h
B: #X0OiE (m) W
h @ BRARE (m)
C: WEfRH (m"1/2/s)
W KRR LV EEHFETOmE (m)
e W= 1mDEZxe=0, W>1mDLE =05 (W-1)
COFHFE  CASE-1 (W= 1m) CASE-2 (W> 1 m)
= 0. 000 h= 0. 056
W= 0. 00 W= 1.90
B= 0.00 B= 2.00
Cc= C= 2
Q= m3/ s Q= 0.050 m3/ s m3/ s
m3/m 3.0 m3/m m3/m
m3/h 179 m3/h m3/h
m3/d 4,292 m3/d m3/d
HEHEE AT 0.056 m HE T HRAL - HETH F20em&d 5,
YEsRIRFIMASL :  WL9=+[_1956.000 m

A-97




B 6-13. HKIBICBTAESIAEDRE

(1) BEDEEHIDFTAR

BERR K Cld, FUKEE OREIC K DR/ N R4 40mg/L~100mg/L (FERIEEHI 72 £ 12

140mg/L~160mg/L) {EAZ LT 5,

(2) BERBRAR(E—H—HER)

2H29H, 3H6 HLO9 BICEERGF/KGEUK S DFEKZ U, w72 8RO EANRZ G

LI ——TFT A N E{To T,

ZOROREIE, 2 A 29 RITRTARFBERAY, 3 H 5 BETHRNAERDHY . K24 B

SRV 2N > 72, 6 HIZFEREEL,

£1 E—H—TRAMER(FD1)

Biifg /N > R {E AR (mg/L) 20 40 60 80 100 JEUK
pH 7.9 76 74 7.2 71 8.5
B () 30.4 316 28.4 12.8 10.4 29.7
() 122 126 122 90 72 116
7 v (mg/L) 04LLF |04LLF [04LLF [04LLF |04LLF 15

HERH : 2 A 29 A pH IR ESRAERT : PCT35. W, XA 77T v 74 1 WA-PT-4DG 12 & v J{I7E,

Wil S RIEASR 20, 40mg/L TIEBAE 27 v v 7 I A B /evy, 60mg/L TiX7 v v 7 1%
e S AL 5 A3, 80mg/LIEAREL WA L% 5, 80, 100mg/L TIX7 m v 7 BB S 415 A3, 100mg/L
T fiE N ROBEEAICE Y 78 v 7 O—FIZLEEF%iE L T b, ZOKEICxH LT,
BRSNS 8 D DL 60mg/L Riifs~80mg/L Rtk & 725, 7272L, BEOREIZTHEY B2,
JFOKEEEIZ LA EE N ROEANE L LT HD1%, pH 3@ Wil RIEAIZ LY pH 23
T, ZORBENEALTZEEZONS,

FERRTR. WEEDS LA L7RE CORMERER 2 RO RB L OGEELZ LU FIIRT,

%2 E—Hh—TRAMER(FD2)

Wil N> RiEAREE (mg/L) 40 60 80 100 120 Bk
pH 7.2 7 7 6.8 6.8 7.6 LIk
WE () 105 103 52 19.6 22.8 117
R () 395 390 285 98 130 355
7 v #% (mg/L) 04 LLF — — — 15

WBRH :3H 6 H pHREIXLEE, BE, @34 7T v 74 WA-PT-4DG 12 X Y HII7E,
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—
40mg/L [l 60mg/L M 80mg/L l§ 100mg/L | 120mg/L

1 XRHARERGB A 6R)

£ 3 E—I—TRXMER(ZD3)

B/ S o R AR (mg/L) 20 40 60 80 100 Tk
pH 7.0 6.6 6.6 6.4 6.4 7.0
BE () 27.2 4.3 5.3 3.3 2.8 100
R () 194 29.0 28.8 17.5 12,5 360
EV |

X2 xEHERIER(B A 9H)

3H6HE3H9IHDOKERBEEZRFIRT,

F4 E—I—T R MERDOHKEEK

Bk H 3H6H | 3H9H
JEOKKE HELOEITIFIERETH LS, pHN 7.6 L EE 7.0 L K& RS
BB, BRER | 100mg/L: 7Ry 7R kkEL, BEDED | HEAZE 40~100mg/L L HiZ7 a7 D
EDOFEAR =AM TEREPEN X<, EEBKOBIHE S @,
ZOMDIENRD | FiiFE/ N2 FIEA 40mg/L TiX7 o w713 | 20mg Tix, 72 v 7 OKIZHEY B
N R EHR, 60mg/L TIEFET 7o v 75 | <7<, B\E, AL HITE,

T 208, 7u v 213 I3ER S
720N, 80mg/L TIX 7 1 v 7 13LHEd %23,
KBFETHEL TV 5D, 120mg/L TIX7
v TR D KIZAEW L T\ 5D,
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(3) FEAGTE
ORI :2VaN

BEAF15 K CORER L O — I —RBRO#E R & 0 fiilg S RIEAGHE 21T 5,

= —T A RMIEDHE2H 29 HORIATpH 1% 85, HIE 29.7 CThiE /2 hilig /N FOEAR
I3 80mg/L T, 37 6 HOMIKTpHIZ7.6 4L (2 729 HO¥fl &AM L HEF) . M 117 CThoi
TRWER N R OEFEAFEIT 100mg/ll TH 72, 3 H 9 BT pH MK | FRBE/ N> R O EEEER 2T
STEAZFRAOMY/IL UL ETIE7 vy 7 O S K<, WA, AEORERLR,

L CTWDHEEE Y RICEENIBRILT VI T OEEEIT 17% TH 5D T, pH 2A[A%HR
FELEZOND2H29H,3H6BOENENDEEELEDTZHDFEADT VI F571% 13.6mg/L
(=80%0.17), 17mg/L (=100x0.17) T34 mg/L ML THEALIZZ &5, FRIPERE/IME
KRG OBERIOIEARTH D, FEEOWE (2 H 29 H2329.7 £, 3 6 BN 117 ) TEMLT
VI DOIFEANEIL 2.8 1% (=45/2.6) ThHHMN, KFKTIX L2515 (17/13.6) EFEAREE AN RDO%
SHPpHZTT HIOITHE SN Z LD, ZiE, pH OEW3 H 9 HORER KV B 572»
Thd,

£ 5 RRAV/MEFKIZDOH] (L3 KEMERRERETHEE)

. TR/ R*E AR fa{b 7 L 3
woE
(mg/L) (mg/L)

20 30 2.4
30 33 2.6
50 40 3.2
80 48 3.8
100 52 42
120 56 45
200 70 5.6
300 76 6.1
400 84 6.7
500 90 7.2

RIS R BT VR 5y 8%

g /N ROFEAZFET pH WK EEZ INHT20H, pH BRE S EERZIIFEEE L 20
R DTEAFEIT 60mg/L LA E, pH 23 < WEED @ WA T 150mg/L FREE THEATE S L5127
%o pH DME VB BRI A 1T RIRIEARIT 20mg/L EATE D X 9 ICHREFEE21T 9, 1EAR
fii & LTl 20mg/L~#c K 150mg/L {EATE ki & L CRtE %7 5,

FEEEOEMNIY > TUI pHEBE LV ¥ —7 A ML V@ IEREAREZRE LN HEAE
TOMENRD D, DL EICE Y pH 2> hr—Z& LRWEETH DA, B OMERE BLIR
Winn, BEMEEZBE L, MBEZEHET. B FOFEARLZHET L2 L L0 EkET
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@ 7B
TH Y FNIREE S FIEAICE VIR F L2 pH 2 H T 572012 AEZ TS, BZEE LT pH A

1 BRI ARG EZZET 5,

-

TS
SRR HIERIR A U U DA L, @ TSRS T 1~3ng/L FRE L 775,

®
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EH 6-14. BEERSKIZIOVV)—SER
1) SAEEE
i) AR
KR DB L, HHFHREICLY, =23 v by~ —RBRCH LR S 2 0 W B R
ATV, %@%m%@%%%i(ﬁ%ﬁﬁ%ﬁﬁ%f:é&ﬁ%%xk L. HiEEROHILEDFA AT - 7=,

i) b (B

AL, BSICR W T OB (L) ZEET 57207 #HETH Y . 2l
FAHAD BRZIE CIENEORHEZITO bOTH D, iAo BRI EIC, HERHEICET T
—ZDOWETHD, 7o, AMAETIE. BRSO LA ED _Ob\faﬁﬁ%ﬁo HLDOTHY
LUFICA T k2,

i) WA
AEIOFHEFETIE, =23y bar~—ik T2 SORBRTGEZ W TIT- 7,

K1 FRAETITRESE

AW e
Do U — ORI S N p—T

P TV %, RN EI T =) T F LA e =
@ PR S BB . OB AR S

(=27 V) — FosfERER]
a7 U — bOEMRERBRICOWVWTIL, Y23y hAVr~—ICXViTo7z, RATHABREN S
R ONFE DR A =T,

[ PP bR SR
R RZETO0, 7= ) = EAWTRE RO HEORS 25tk Lz, XU
Er kN ZF DR E R~T,

x2 WERZEABTDO—

— IR st
gé?f;%n':l;ilon Tank Nol 41 e
gf%:]%n':l;izon Tank No2 41 e

o 7

Rua]p;zid6 Sﬁngli\ll?elr Nol 4 H

o 7

I;a]ff S]f]fij,i\ll?jr No2 4 H
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(8)
SEREH No.2
5 o |#
©) (3) |
SCEE No.l K

0 @ |*

B 1 BAEMmEREEHBRER

2) AERNE

[V =2y "y~ —IC Lk BIEREREE OHEE]

Far s — MEEMIZONTY 2 Iy bV~ —IC XY EMEREDOHEEZTT 9,

Valy hare—iEliE, v 7 U= MOITEEZ N, Ko TEXHROKKOMS 2 X5
ZeTars ) —rOREZRETHHIETHY ., a7 ) — b EMBIE LRV CREDOREE T
LR GTIETH D, a7 ) — MRED THER) NERMOLRE, ZOHIENIFMEERA T
— AR FETH D,

[7 =/ — T %L AT kD PP R S iBR]

PR S RRBR T, JISA1152 =27 U — FoF M LR S ORIE L A L, 8-im0
R25EZAETar I V= 2E20, 72 /) =NV T XA EREEOY HICHE S®
THY LIRS ZWET HHETH D,

3) REMHR
WS Z L OMELFT LR - Re £ 3T, £, Va2 Iy by — KU ERER %
i L 72 B E DG E & GATH OfE RO 2 LU FITRT,

FE 1 &REXNRER

|
SER%t  Sedimentation Tank Z23FABEith Rapid Sand Filter
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BH 2 a3y —IC&BERERRT

Sedimentation Tank No.1

¥ oI

Sedimentation Tank No.1 @

Sedimentation Tank No.1 @

A-104




Sedimentation Tank No.2 ®)

Sedimentation Tank No.2 (@) Sedimentation Tank No.2

Rapid Sand Filter No.1 (9 Rapid Sand Filter No.1
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Rapid Sand Filter No.2 (2

Rapid Sand Filter No.2 (3

Rapid Sand Filter No.2 ({5 Rapid Sand Filter No.2
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% 3 YaIybn\Uv—RBER

W24, g | PRERS WERRRE . sgors | o
mm®)

L Nol @) 61 59.7 1 &~
@ 60 58.4 I &=
® 47 49 I %
@ 55 52.1 1 =

TEE L No2 ® 53 495 I &=
® 54 50.8 I i
@ 55 52.1 I &=
55 52.1 1 &=

20 A Nol © 61 59.7 I “
59 57.2 I &=
@) 60 58.4 I i
@ 50 457 I &=
20 A No2 ® 58 55.9 I S
63 62.3 I “
® 56 53.3 I &=
57 54.6 I &

¥ 1 HEEERETREF (N/mm?) =—18.0+1.27XRd (Rd : KIEEE)
X2 fEOHIEIR, FREHEYESRIE A 24N/ mm2 & HEE L, F L & HEE MR O K/ % el U CHIE LT,

[H1bEX 5]
I (fd42) Wholesome : Z{E1ZIT & A E L T ZRWERY Y 224 & Tt AT HE
10 (Ji%i& #]) No need Repair : #8722 5L L S TER Y | H A2 M & T RIS AT EE
I (E 345 )Need Repair : KFUESUEN LB v[iaERn H Y | BEHICHAELZLE LTS

v

SEBERH No.2 7K

(5) (&) |*

: @ o
et KBt No.l K

0 @ |7
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FH 3 hitbHER

Sedimentation Tank No.1 (BEFORE)

VT g

T

Rapid Sand Filter No.1 (BEFORE) Rapid Sand Filter No.1 (AFTER)
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Rapid Sand Filter No.2 (BEFORE)

Rapid Sand Filter No.2 (AFTER)

x4 PHEERRER
_ znsngs | BRILE | i gms
HEHE&S %2 Thickness of Dearee of Depth of
Item No. Facility Name Mortar Reinfgrcement Neutralization
(mm) St (mm)

NF-W1 Sedimentation Tank No.1 Tank Wall No Mortar lining | 1
NF-W?2 Sedimentation Tank No.2 Tank Wall No Mortar lining I 1
NF-R1 Rapid Sand Filter No.1 Tank Wall No Mortar lining I 1
NF-R2 Rapid Sand Filter No.2 Tank Wall No Mortar lining I 1

* Corrosion Degree:

No visible Rust

Part of Rust visible

Almost all part Rust

Damaged by Rust with cracks in bars

Due to Rust bars and Concrete expanded

4) SIEEDOHE

a) WEWOHCEENIE Tk
Far ) — MEEHOLCEDHEL, T8 =7 U — MEEEEY OMANER L5 )
(R KR H R A =R E) (R L7z,
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b) HEIEM Db E RS F

[V =3y br~—lBr]

a3y b —RBROME, B OHEEERRE L, FEE52.1N/mm? Th Y . 2l AiE
oD HE T TR T 13 F4455.9 N/mm? & 72 > T %,

TAUE, RA R R R YER AR 24N/Mm® & Ll L TR A, FARERMEEZ A L TR Y, fifs
T 52 L7, BERMEMERIHTE D LN 5,

[ FpAbakBR ]

FPHALRBR OFE R B3, 2FEFTICB W TR SN 28 oI I nhoT-, Flo7 =
=T R A DOEAE R THFHEITRE 1 mll T TH Y GEERE THA TR0 &k
Ens,
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& 6-15. ToALFOVIIDFELEREREDIE

BHEEES : WRMA
B PT © 2K03

BT — 2 WM - 1981 4 1 ~2012 41 A
BT — % = A B/ INKNL & A Bl N &
FKAL B B~ D2, - Y = 3.8408x X >4
X 2 JIZKAE(m), Y 3T B (m D)

BV - uy 2 )I0HBREKNE RINREDT —4# (1/5)

A BlEe/RAE | A BN = HBEe/ ARAL | A Bl Nt &

FH A (m) (m3F)) FH A (m) (m3F))
198141 H 0.42 0.137 1984 4 1 H 0.51 0.289
1981 4 2 H 0.41 0.125 1984 4 2 H 0.45 0.179
1981 4 3 H 0.40 0.114 1984 4 3 H 0.43 0.150
1981 4 4 H 0.69 0.923 1984 4 4 H 0.44 0.164
1981 4 5 H 0.75 1.272 1984 4£ 5 A 0.44 0.164
1981 4 6 H 0.60 0.540 1984 4£ 6 A 0.42 0.137
1981 4 7 H 0.71 1.030 1984 4£ 7 A 0.42 0.137
1981 4 8 H 0.92 2.788 1984 4E 8 A 0.46 0.195
1981 4£ 9 H 0.85 2.057 1984 4 9 A 0.46 0.195
1981410 H 0.38 0.093 1984 4F 10 H 0.46 0.195
1981 4F 11 H 0.30 0.038 1984 4 11 A 0.44 0.164
19814 12 A 0.48 0.229 1984 4 12 H 0.47 0.211
1982 41 H 0.43 0.150 19854 1 H 0.43 0.150
1982 4 2 H 0.43 0.150 1985 4 2 H 0.44 0.164
1982 4 3 H 0.43 0.150 1985 4 3 H 0.41 0.125
1982 4 4 H 0.,44 0.164 1985 4 4 H 0.68 0.873
1982 4 5 H 0.57 0.443 1985 4 5 H 0.72 1.087
1982 4 6 H 0.60 0.540 1985 4 6 H 0.71 1.030
1982 4 7 H 0.56 0.414 1985 4 7 H 0.63 0.651
1982 4 8 H 0.55 0.386 1985 4E 8 A 0.92 2.788
1982 4£ 9 H 0.73 1.147 1985 4 9 A 0.75 1.272
1982 4£ 10 H 0.56 0.414 1985 4F 10 H 0.53 0.335
1982 4£ 11 H 0.88 2.350 1985 4 11 A 0.52 0.312
1982 4 12 A 0.79 1.553 1985 4 12 H 0.48 0.229
1983 41 H 0.55 0.386 1986 4 1 H 0.44 0.164
1983 4 2 H 0.52 0.312 1986 4 2 H 0.44 0.164
1983 4 3 H 0.49 0.248 1986 4 3 H 0.54 0.360
1983 4 4 H 0.46 0.195 1986 4 4 H 0.56 0.414
1983 4 5 H 0.69 0.923 1986 4 5 H 0.68 0.873
1983 4 6 H 0.56 0.414 1986 4 6 H 0.60 0.540
19834 7 H 0.70 0.976 1986 4 7 H 0.64 0.692
1983 4 8 H 0.70 0.976 1986 4 8 A 0.76 1.338
1983 £ 9 H 0.90 2.562 1986 “F 9 A 0.80 1.630
1983 4£ 10 H 0.81 1.710 1986 4F 10 H 0.67 0.825
1983 4F 11 H 0.64 0.692 1986 4 11 A 0.55 0.386
1983 4 12 J] 0.54 0.360 1986 4= 12 H 0.55 0.386
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BV - uy 7 )I0HBREKM E R/INREDT —4 (2/5)

A BlEe/RAE | A BN = HBEe/ ARAL | A Bl Nt &

FH A (m) (m3F)) FH A (m) (m3F))
198741 H 0.57 0.443 1991 4 1 H 0.48 0.229
1987 4 2 H 0.54 0.360 1991 4 2 H 0.47 0.211
1987 4 3 H 0.69 0.923 1991 4 3 H 0.47 0.211
1987 4 4 H 0.56 0.414 1991 4 4 H 0.57 0.443
1987 4 5 H 0.69 0.923 1991 4 5 A 0.61 0.575
1987 4 6 H 0.82 1.792 1991 4£ 6 A 0.78 1.479
19874 7 H 0.63 0.651 1991 4 7 A 0.69 0.923
1987 4 8 H 0.60 0.540 1991 4E 8 A 0.82 1.792
198749 H 0.59 0.506 1991 4£ 9 A 0.10 0.001
1987410 H 0.50 0.268 1991 4F 10 H 0.60 0.540
1987 4F 11 H 0.50 0.268 1991 4 11 A 0.52 0.312
19874 12 A 0.57 0.443 1991 4 12 H 0.49 0.248
1988 41 A 0.56 0.414 1992 4 1 H 0.43 0.150
1988 4 2 H 0.46 0.195 1992 4 2 H 0.45 0.179
1988 4 3 H 0.48 0.229 1992 4 3 H 0.43 0.150
1988 4 4 H 0.54 0.360 1992 4 4 H 0.45 0.179
1988 4 5 H 0.94 3.028 1992 4£ 5 A 0.63 0.651
1988 4 6 H 0.75 1.272 1992 4£ 6 A 0.50 0.268
1988 4 7 H 0.74 1.208 1992 4 7 A 0.92 2.788
1988 4 8 H 0.92 2.778 1992 4E 8 A 0.95 3.154
1988 4£ 9 H 1.20 7.737 1992 4 9 A 0.89 2.455
1988 4 10 H 0.76 1.338 1992 4F 10 H 0.97 3.417
1988 4F 11 H 0.60 0.540 1992 4 11 A 0.64 0.692
1988 4 12 H 0.64 0.692 1992 4 12 H 0.55 0.386
1989 4 1 A 0.60 0.540 19934 1 H 0.52 0.312
1989 4 2 H 0.55 0.386 1993 4 2 H 0.77 1.407
1989 4 3 H 0.50 0.626 1993 4 3 H 0.55 0.386
1989 4 4 H 0.72 1.087 1993 4 4 H 0.49 0.248
1989 4 5 H 0.87 2.250 1993 4 5 H 0.53 0.335
1989 4 6 H 0.63 0.651 1993 4 6 H 0.57 0.443
1989 4 7 H 0.67 0.825 1993 4 7 H 0.71 1.030
1989 4F 8 H 0.78 1.479 1993 4E 8 A 0.58 0.474
1989 4F 9 H 1.00 3.841 1993 £ 9 A 0.61 0.575
1989 4 10 H 0.86 2.152 1993 4F 10 H 0.51 0.289
1989 4F 11 H 0.65 0.734 1993 4 11 A 0.47 0.211
1989 4 12 A 0.95 3.154 1993 4 12 H 0.48 0.229
1990 £ 1 H 0.91 2.674 1994 4 1 H 0.30 0.038
1990 4 2 H 0.88 2.350 1994 4 2 H 0.40 0.114
1990 4 3 H 0.90 2.562 1994 4 3 H 0.46 0.195
1990 4 4 H 1.18 7.254 1994 4 4 H 0.45 0.179
1990 4 5 H - - 1994 4£ 5 A 0.58 0.474
1990 4 6 H 1.38 13.236 1994 4£ 6 A 0.75 1.272
1990 4 7 H 1.12 5.936 1994 4£ 7 A - -
1990 4E 8 H - - 1994 4E 8 A 0.70 0.976
1990 4£ 9 H - - 1994 4 9 A 0.65 0.734
1990 4F 10 A 0.58 0.474 1994 4F 10 H 0.48 0.229
1990 4 11 H 0.59 0.506 1994 4 11 A 0.47 0.211
1990 4£ 12 A 0.54 0.360 1994 4 12 H 0.60 0.540
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BV uy 7 )I0HBREKM E RINREDT —4 (3/5)

A BlEe/RAE | A BN = HBEe/ ARAL | A Bl Nt &

FH A (m) (m3F)) FH A (m) (m3F))
1995 4 1 A 0.45 0.179 1999 4 1 H - -
1995 4 2 H 0.45 0.179 1999 4 2 H 0.68 0.873
1995 4 3 H 0.48 0.229 1999 4 3 H 0.69 0.923
1995 4 4 H 0.46 0.195 1999 4 4 H 0.70 0.976
1995 4 5 H 0.63 0.651 1999 4 5 H 0.70 0.976
1995 4 6 H 0.55 0.386 1999 4 6 H 0.68 0.873
19954 7 H 0.60 0.540 1999 4 7 H 0.68 0.873
1995 4E 8 A 0.54 0.360 1999 4E 8 A 0.80 1.630
1995 4 9 H 0.49 0.248 1999 4 9 A 0.65 0.734
1995 4 10 H 0.59 0.506 1999 4F 10 H - -
1995 4F 11 H 0.59 0.506 1999 4 11 A
1995 4E 12 A 0.40 0.114 1999 4 12 H - -
1996 £ 1 A 0.45 0.179 200041 H 0.57 0.443
1996 4 2 H 0.45 0.179 2000 £ 2 H 0.74 1.208
1996 4 3 H 0.46 0.195 2000 4 3 H 0.73 1.147
1996 4 4 H 0.42 0.137 2000 4~ 4 H 0.73 1.147
1996 4 5 H 0.47 0.211 2000 4F 5 H 0.75 1.272
1996 4 6 H 0.45 0.179 2000 4F 6 H 0.74 1.208
1996 4 7 H 0.45 0.179 2000 4 7 H 0.76 1.338
1996 4F 8 H - - 2000 4 8 H 0.80 1.630
1996 4 9 H 2000 49 H 0.78 1.479
1996 4F 10 H 2000 4 10 H 0.78 1.479
1996 4F 11 H 2000 4 11 H 0.76 1.338
1996 4F 12 A 2000 4 12 A 0.70 0.976
199741 A 200141 H 0.70 0.976
1997 4 2 H - - 2001 42 H - -
1997 4 3 H 0.40 0.114 2001 4~ 3 H 0.60 0.540
1997 4 4 H 0.55 0.386 200144 H - -
1997 4 5 H 0.65 0.734 2001 4 5 H - -
1997 4 6 H 0.50 0.268 2001 4 6 H 0.59 0.923
1997 4 7 H 0.69 0.923 2001 4 7 H 0.87 2.250
1997 4£ 8 H 0.70 0.976 2001 4 8 H 0.90 2.562
1997 4£ 9 H 0.55 0.386 2001 49 H 0.83 1.877
1997 4£ 10 H 0.59 0.506 2001 4 10 H 0.83 1.877
1997 4 11 H 0.46 0.195 2001 4 11 H - -
1997 4£ 12 A - - 2001 4~ 12 A - -
1998 £ 1 A 0.90 2.562 200241 H 0.68 0.873
1998 4 2 H 1.10 5.539 2002 4 2 H 0.65 0.734
1998 4 3 H 0.80 1.630 2002 4~ 3 H 0.64 0.692
1998 4 4 H 0.70 0.976 2002 4~ 4 H 0.62 0.612
1998 4 5 H 0.54 0.360 2002 4 5 H 0.86 2.152
1998 4 6 H 0.99 3.695 2002 4 6 H 0.68 0.873
1998 4 7 H 0.90 2.562 2002 4 7 H 0.65 0.734
1998 4 8 H - - 2002 4 8 H 0.67 0.825
1998 4£ 9 H 0.70 0.976 2002 49 H 0.69 0.923
1998 4 10 H 0.85 2.057 2002 4 10 H 0.70 0.976
1998 4F 11 H 0.65 0.734 2002 4 11 H 0.67 0.825
1998 4 12 A 0.50 0.268 2002 4 12 A 0.60 0.540
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A BlEe/RAE | A BN = HBEe/ ARAL | A Bl Nt &

FH A (m) (m3F)) FH A (m) (m3F))
200341 H 0.76 1.338 200741 H 1.10 5.539
2003 42 H 0.65 0.734 2007 42 H 0.90 2.562
2003 4~ 3 H 0.55 0.386 2007 4~ 3 H 0.70 0.976
2003 4~ 4 H 0.56 0.414 2007 4 H 0.66 0.778
2003 45 H - - 2007 45 H 0.85 2.057
2003 4= 6 H 2007 4~ 6 H 1.07 4.981
2003 47 H 2007 47 H 0.97 3.417
2003 4 8 H - - 2007 4 8 H 1.20 7.737
2003 % 9 H 1.20 7.737 2007 49 H 1.10 5.539
2003 4 10 H - - 2007 410 H 0.31 0.043
2003 4 11 H 0.60 0.540 2007 4~ 11 H 0.58 0.474
2003 4 12 H - - 2007 4~ 12 A 0.60 0.540
2004 %1 H 0.50 0.268 200841 H 0.37 0.084
2004 4 2 H 0.45 0.179 2008 4 2 H 0.54 0.360
2004 £ 3 H 0.50 0.268 2008 4~ 3 H 0.48 0.229
2004 £ 4 H 0.60 0.540 2008 4~ 4 H 0.65 0.734
2004 4 5 H 0.70 0.976 2008 4 5 H 0.60 0.540
2004 - 6 H - - 2008 4 6 H 0.59 0.506
2004 47 H 2008 4~ 7 H 0.59 0.506
2004 % 8 H 2008 4 8 H 1.00 3.841
2004 %9 H 2008 4= 9 H 0.82 1.792
2004 4~ 10 H 2008 4 10 H 0.80 1.630
2004 4 11 H 2008 4 11 H 0.80 1.630
2004 % 12 H 2008 4~ 12 H 0.47 0.211
200541 H 200941 H 0.53 0.335
2005 4 2 H 2009 £ 2 H 0.50 0.268
2005 4 3 H 2009 4 3 H 0.48 0.229
2005 44 H 2009 4 4 H 0.50 0.268
2005 4 5 H 2009 £ 5 H 0.56 0.414
2005 4 6 H - - 2009 £ 6 H 0.59 0.506
2005 4 7 H 0.45 0.179 2009 4 7 H 0.54 0.360
2005 4 8 H 0.89 2.455 2009 4 8 H 0.54 0.360
2005 4 9 H 1.00 3.841 2009 49 H 0.59 0.506
2005 4 10 H 0.74 1.208 2009 4 10 H 0.55 0.386
2005 4 11 H 0.58 0.474 2009 4 11 H 0.60 0.540
2005 4 12 H 0.48 0.229 2009 4 12 A 0.53 0.335
2006 %1 H 0.47 0.211 201041 H 0.65 0.734
2006 4 2 H 0.40 0.114 201042 H 0.60 0.540
2006 4 3 H 0.47 0.211 201043 H 0.80 1.630
2006 £ 4 H 0.48 0.229 201044 H 0.90 2.562
2006 4 5 H 0.71 1.030 201045 H 1.00 3.841
2006 4 6 H 0.53 0.335 201046 H 0.88 2.350
2006 4= 7 H 0.55 0.386 201047 H 0.74 1.208
2006 4 8 H 0.71 1.030 2010 4 8 H 0.80 1.630
2006 4 9 H 0.75 1.272 2010 4= 9 H 1.00 3.841
2006 4 10 H 0.53 0.335 2010 4 10 H 0.90 2.562
2006 4 11 H 0.52 0.312 2010 4 11 H 0.75 1.272
2006 4 12 H 0.95 3.154 20104~ 12 A 0.50 0.268
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H A/ NRAL | R BllE/ Nt B HAlEe/ANKAL | A Bl N &

FH A (m) (m3F)) FH A (m) (m3F))
2011 41 A 0.50 0.268
2011 4 2 H 0.50 0.268
2011 4 3 H - -
2011 4 4 H 0.54 0.360
201145 A 0.77 1.407
2011 4F 6 H 0.80 1.630
201147 H 0.83 1.877
2011 4 8 H 0.85 2.057
2011 49 H 0.89 2.455
2011 4£ 10 H 0.67 0.825
2011 4E 11 A 0.90 2.562
2011 £ 12 H 0.80 1.630
201241 H 0.563 0.335
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The latest results of the below monitoring items shall be submitted to the lenders as part of Quaternary Progress Report throughout the construction phase

1. Imposed conditions for EIA approval and countermeasures

No. | EIA Approval Number | Approval Conditions Monitoring Result
Control Measures for Earthworks and Construction
1 | EIA Approval Condition 1
2 | EIA Approval Condition 2
Erosion Control
3 | EIA Approval Condition 3
4 | EIA Approval Condition 4
-Continues-
2. Proposed conditions for Environmental Countermeasures in Preparatory Study
No. Monitoring Factor Monitoring Place Monitoring Method Frequency Monitoring Result
1 | Soil erosion and Downstream point near Measure of turbidity At the transportation
turbidity of surface construction site of intake weir time of sludge
water and of outlet of discharge pipes.
2 | Disturbance to Downstream point near Physical observation Once/week
flowing course of the | construction site of intake weir
river and of outlet of discharge pipes.
3 | Ground and surface Downstream point near Physical observation Once/week
water contamination construction site of intake weir
by oil, grease and fuel | and of outlet of discharge pipes.
4 | Keeping safety and Waste dumping site Physical observation Once/week
sanitary dumping site
5 | Noise and vibration All construction sites Complain by people During construction
6 | Fog and dust All construction sites Complain by people During construction
7 | Adequate safety All piping laying work sites Physical observation Two times/week
traffic control
manners
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No. Monitoring Factor Monitoring Place Monitoring Method Frequency Monitoring Result
8 | Adequate safety Entrance and exit for Physical observation Two times/week
traffic control construction of new water
manners treatment plant, ground
reservoir, transmission pipelines,
water intake weir.
9 | Dirty grade of roads Passage roads of vehicles for Physical observation Two times/week
transportation of equipment and
materials, and surplus
excavation soils.
10 | Confirmation of All construction sites Physical observation Once/week
adequate discharge
countermeasures of
wastewater
11 | Adequate treatmentof | All construction istes, laborers Physical observation Once/week
wastewater and solid | camps and its neighboring areas
wastes
12 | Wear of safety shoes All construction sites Physical observation Once/week

and hats and safety
control manners at
construction sites
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The latest results of the below monitoring items shall be submitted to the lenders as part of Yearly Report throughout the operation phase

[ Overation vhase:

1. Imposed conditions for EIA approval and countermeasures

No. |

EIA Approval Number

Approval Conditions

Monitoring Result

Water Quality Monitoring and Control

1

EIA Approval Condition 1

2

EIA Approval Condition 2

Noise Monitoring and Control

EIA Approval Condition 3

EIA Approval Condition 4

Waste Management

EIA Approval Condition 6

EIA Approval Condition 7

-Continues-

2. Proposed conditions for Environmental Countermeasures in Preparatory Study

manager house

(20:01-6:00 am) , measurement (Equivalent sound
level) withinone H, H time for 6 hours; night time
for 6 hours and for ten minutes after the hour; using
integrating sound level meter at height of 1.5 m,
hopeful in wind direction of sound source to
measuring point and in no rainy H.

No. Monitoring Factor Monitoring Monitoring Method Frequency Monitoring Result
Place

1 Proper delivery and Water treatment | Physical observation At the
transportation plant transportation
manners by contractor time of sludge
licensed by NEMA for
disposal of sludge

2 Noise Near NPTC H time (6:0la.m.- 20.00 p.m.) and nighttime Every 4 month
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No. Monitoring Factor Monitoring Monitoring Method Frequency Monitoring Result
Place
3 Quality of discharged | Sampling point: | Chemical analysis items: Water temperature, Color, | Every month
water from WTP to discharge outlet | pH, Turbidity, Conductivity, Acidity (pH=8.3) and
the River at drain pond of | (pH=10.8) . Alkalinity (phenolphthalein) and

new WTP

(total, pH=4.5) . Hardness total, Total solid
(residue dried at 1100)) , TDS (residue dried at
180L)), Settleable solids, SAR (Sodium Absorption
Ratio) . RSC (Residual sodium carbonate) , SI
(Saturation index) ;
Ca, Fe, Mg, K, Mn, Na,
COz, HCO3, CO3, Chorine (Cl) N NO3-N, Total
reactive phosphorous (P), Chloride (Cl). F, SiO,,
SO,
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[ Environmental Standards]

1)  Drinking Water quality standards (Kenya)

No Substance or Characteristic Unit Drinking Water Standards

1 | Color True color unit 15

Taste and odor Shall not be offensive to
consumers

3 | Suspended matter Nil

4 | Turbidity NTU, max 5

5 | Total dissolved solids mg/L, max 1,500

6 | Hardness as CaCOs mg/L, max 500

7 | Aluminum as Al mg/L, max 0.1

8 | Chloride as CI mg/L, max 250

9 | Copper as Cu mg/L, max 0.1

10 | Tron as Fe mg/L, max 0.3

11 | Manganese as Mn mg/L, max 0.1

12 | Sodium as Na mg/L, max 200

13 | Sulphate as SO, mg/L, max 400

14 | Zinc as Zn mg/L, max 5

15 | pH mg/L 6.5-8.5

16 | Magnesium as Mg mg/L, max 100

17 | Chlorine concentration 0.2+0.5

18 | Calcium as Ca mg/L, max 250

19 | Ammonia (N) mg/L, max 0.5

20 | Fluoride as F  (*) mg/L, max 1.5

21 | Arsenic as As mg/L, max 0.05

22 | Cadmium as Cd mg/L, max 0.005

23 | Lead as Pb mg/L, max 0.05

24 | Mercury (total Hg) mg/L, max 0.001

25 | Selenium as Se mg/L, max 0.01

26 | Chromium as Cr mg/L, max 0.05

27 | Cyanide as CN mg/L, max 0.01

28 | Phenol substances mg/L, max 0.002

29 | Barium as Ba mg/L, max 1.0

30 | Nitrate as NOs mg/L, max 10

31 | Coliforms in 250 ml Shall be absent
32 | E. Coli in 250 ml Shall be absent

(Source) Drinking water quality and effluent monitoring guideline, Water Services Regulatory Board
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2)  Guideline values for discharge into public water

No Parameter Unit Guideline value
1 1.1.1-trichloroethane mg/L 3
2 1.1.2-trichloroethane mg/L 0.06
3 1.1.-dichloroethylene mg/L 0.2
4 1.2-dichloroethane mg/L 0.04
5 1.3-dichloropropene mg/L 0.02
6 Alkyl mercury compounds mg/L Not detected
7 Ammonia, Ammonium compounds, NO;, mg/L 100
compounds and NO, compounds
8 Arsenic mg/L 0.02
9 Arsenic and its compounds mg/L 0.1
10 Benzene mg/L 0.1
11 pH 6.5-8.5
12 BOD (5 dayssat20C) max mg/L 30
13 COD, max mg/L 50
14 Temperature, max +3of ambient
0 temperature of the water
body
15 Boron mg/L 1.0
16 Boron and its compounds - non marine mg/L 10
17 Boron and its compounds - marine mg/L 30
18 Cadmium mg/L 0.01
19 Cadmium and its compounds mg/L 0.1
20 Carbon tetrachloride mg/L 0.02
21 Chromium VI mg/L 0.05
22 Chloride mg/L 250
23 Chloride free residue mg/L 0.10
24 Chromium total mg/L 2
25 Cis-1,2 —dichloro ethylene mg/L 0.4
26 Copper mg/L 1.0
27 Dichloromethane mg/L 0.2
28 Dissolved Iron mg/L 10
29 Dissolved manganese mg/L 10
30 E. Coli Nil
31 Fluoride mg/L 1.5
32 Fluoride and its compounds ~ (marine and mg/L 8
non-marine)
33 Lead mg/L 0.01
34 Lead and its compounds mg/L 0.1
35 n-Hexane extracts  (animal and vegetable mg/L 30
fats)
36 Oil and grease Nil
37 Phenols mg/L 0.001
38 Selenium mg/L 0.01
39 Selenium and its compounds mg/L 0.1
40 Hexavalent chromium VI compounds mg/L 0.5
41 Sulphide mg/L 0.1
42 Simazine mg/L 0.03
43 Total suspended solids  (TSS) mg/L 30
44 Tetrachloroethylene mg/L 0.1
45 Triobencarb mg/L 0.1
46 Thiuram mg/L 0.06
47 Total coliforms 30
48 Total Cyanogen mg/L Not detected
49 Total Nickel mg/L 0.3
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No Parameter Unit Guideline value
50 Total dissolved solids (TDS) mg/L 1,200

51 Color 15

52 Detergents mg/L Nil

53 Total mercury mg/L 0.005

54 Trichloroethylene mg/L 0.3

55 Zinc mg/L 0.5

56 Total phosphorous mg/L 2

57 Total nitrogen mg/L 2

(Source) The Environmental Management and Co-ordination
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3)  Noise and Vibration

Maximum Permissible Noise Limit for Categorized Area

Maximum Noise Level (dB) Noise Rating Level (dB)
Category Zone for Noise (Laeq) (Laeq)
Control Daytime Nighttime Daytime Nighttime
(6:01 a.m.- (20:01 p.m.- (6:01 a.m.- (20:01 p.m.-
20:00 p.m.) 6:00 a.m.) 20:00 p.m.) 6:00 a.m.)
Silent Zone 40 35 30 25
Places of Worship 40 35 30 25
Residential ~ (Indoor) 45 35 35 25
(Outdoor) 50 35 40 25
D. Mixed Residential 55 35 50 25
(with some
commercial and places
of entertainment)
E. Commercial 60 35 55 25

(Information source) : Environmental Management and Coordination (Noise and Excessive Vibration Pollution)

(Control)

Regulations, (2009)

Maximum Permissible Noise Level for Construction Sites

(Measurement taken within the facility)

Maximum Permissible Noise Level (Leq) (dB)

i, Gi) .

Facility Daytime Nighttime
(6:01 a.m.- 20:00 p.m.) (20:01 p.m.- 6:00 a.m.)
(i) | Health Facilities, Educational 60 35
Institutions, Homes for Disabled, etc.
(ii)  |Residential 60 35
(iii) | Areas other than Those Prescribed in 75 65

(Information source) : Environmental Management and Coordination (Noise and Excessive Vibration Pollution)

(Control)

Regulations, (2009)
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4)  Waste Management of Hazardous (Indicating only abstraction of fluoride due to regulation volume

of 14 pages)

Environmental Management and Co-ordination (Waste Management) Regulation, 2006, Fourth

Schedule (Regulation 22) — Waste considered Hazardous (Fluoride)

Y32: Waste containing inorganic fluorine compound excluding calcium fluoride listed as

follows:

(a)

(b)

(©

Waste containing 0.1 % or more by weight of any of the following inorganic

fluorine compounds:

Fluorosilicic acid, Bromide pentafluoride, Bromide trifluoride, Bromide trifluoride
dehydrate, Potassium bifluoride, Difluorphosphoric acid, Ammonium fluoride,
Potassium fluoride (spray dide) , Chromic fluoric, Hydrofluoride, Ammonium
hydrogen fluoride, Hydrofluoric acid, Sodium fluoride, Fluorosulphonic acid,

Fluorophosphoric acid anhydrous, Hexafluorophosphoric acid, Fluobolic acid.

Waste containing 1 % or more by weight of any of the following inorganic

fluorine compounds:

Ammonium fluoroborate, Ammonium fluorosilicate, Barium fluoride, Barium
fluorosilicate, lodine pentafluoride, Lithium borofluoride, magnesium borofluoride,
Magnesium fluorosilicate, Potassium fluoroborate, Potassium fluorosilicate,
Potassium hydrogen fluoride, Sodium fluorosilicate, Sodium hydrogen fluoride,

Stannous fluoride, Sodium fluoroborate, Zinc fluorosilicate.

Waste containing inorganic fluorine compounds other than those listed in (a) and
(b) above.
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Social Survey on the Project for Augmentation of Water Supply of Water Supply System Narok Town

1.0 INTRODUCTION

1.1 Purpose

This Social Sutvey Repott has been prepared following a request by the Client- NJS Consultants
on behalf of Narok Water and Sewerage Service Company to the consultant Mashariki
Envitonmental and Management Consultancy (MEMC) to undertake a Social Sutvey on
the Project for Augmentation of Water Supply System for Narok Town —Kenya

1.2 Background

The General Social Sutrvey is recognized for its regular collection of cross-sectional data that
allows for trend analysis, and its capacity to test and develop new concepts that address emerging
issues.

The average length of the interviews was 20 to 30 minutes per household. The survey contained
a core topic, focus or exploratory questions and a standard set of socio-demographic questions
used for classification, also included wete qualitative questions which explore perceptions.

13 Obijectives of the Survey

The two primary objectives of the General Social Survey (GSS) are:

1. 'To gather data on social trends in order to monitor changes in the living conditions and well-
being of the project area of influence over time; and

2. To provide immediate information on specific social policy issues of current or emerging
interest.

14  Target Population

The sutvey team collected data for 6 days period from the population living in ptivate
households in the 11 residential and business areas of Narok town. For all project area sites the
population aged 18 and older were sampled.

1.5 Methodology

A socio-economic sutvey was conducted from 1% March 2012 to 7" March 2012. This provided a
baseline desctiption for the socio-economic setting of the project area. The survey adopted a
descriptive study desigh using the household as the sampling unit. The area fails within Narok
County with administrative locations as indicated in Appendix 1

1.5.1 Survey Tools

A household questionnaire was used to collect the data. The questionnaire used in the survey was
a standard instrument so as to make the methodology and findings of the sutvey comparable to
those of other counties, regions and countries. With the assistance of the JICA, NJS and lead
consultant team, an approptiate data collection tool was developed for this study. This was used
to collect background information at the household level and also to screen person’s access to
water by type in the household for subsequent questions in the individual questionnaire. The
questionnaire has different sections including: incomes; environmental factors, service

MEMC | P.O. Box 67860- 00200, Nairobi i 1

A -137

March 2012
e ————




Soctal Survey on the Project for Augmentation of Water Supply of Water Supply System Narok Town R  March '20]};7

assessment analysis; suppott services; and employment and income. Sample questionnaitre is
herein attached as Appendix 2

1.5.2 Socio-Economic Indicatots

Five socio-economic indicators were considered in studying the baseline characteristics of the
arez. These are:

Demographic characteristics: Which covered aspects such as; age of members, sex,
family size and income of household members;

[ ]

. Income and poverty levels: Income and expenditure of the household was computed;

. Health characteristics: Covered main water borne diseases suffered, causes, recurrence
and medical bills;

. Household amenities: Focused on water and sanitation, quality of water soutces, level
of satisfaction with water services as well as type of toilet facility; and

. Ptoject acceptance: Respondents wete asked about their general perception of the
proposed project augmentation of water supply system, expectations, priorities and
acceptance.

1.5.3 Survey Sample

Stratified random sampling was used to select a sample of 545 households within the project’s
sphere of influence. A structured questionnaire was used to collect information on the identified
socio-econommic indicatots.

1.5.4 Data Collection

Key components of this exercise were:

Recruitment and training;
Data collecton;
Quality control;
Data capture and analysis.

1.5.5 Recruitment and Training

Two supervisors, eighteen enumerators, one editing staff, and three data entty clerks were
recruited to collect, edit and process baseline survey information. Enumerators were sourced
from Narok town to reduce resistance in the local community and also enhance penetration by
the study team.

A one-day training workshop was held in a Narok hotel on 29 February 2012. The training
largely involved instructions on administering the questionnaire. It was participatory in nature
and used both demonstration and mock interviews. The mock interview was catried out in
Kiswahili in order to simulate the actual conditions expected in the field. Pre-testing of the
questionnaire was catried out later in the afternoon, after which participants reviewed challenges
encountered and appropriate solutions suggested.
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‘Table 1.1 Photo Plates of Training and Pre test.

Training of Enumerators at Narok town. One of the enumerators and supetvisor during
pre test.

1.5.6 Data Collection

Actual data collection was undettaken from 01 March 2012 to 04 March 2012. Elaborate logistics
were put in place duting the data collection process to ensure safety and ease of access to
sampled houscholds. Thete was an overall team leader who coordinated all the data collection
process in all the observation points. Two groups were formed each with a supervisor and nine
enumetrators. The enumerators worked in pairs.

Overall Team Leader
v 4
Group One Group Two
v
Supervisor Supervisor
9 Enumerators 9 Enumerators

Figure 1.1 The Data Collection Organo Chart.

The atea chiefs and village elders were informed of the study team to notify residence and village
guides were also patt of the team.
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1.5.7 Quality Control

Completed questionnaites were received from the field and were passed to the supetvisors who
checked for completeness, consistency of responses and any other errors. Any mistakes
encountered was either corrected by the editor or tefetred back to the enumerators for
correction.

1.5.8 Data Capture and Analysis

Edited questionnaires wetre used by the data entry team to key collected information into
Statistical Package for Social Scientists (SPSS). Programming for generation of data tables and all
data processing was done using SPSS version 17, and tables formatted in Microsoft Excel.

One of our Team leaders back
checking collected data.

Data entry in MEMC huatteré ;
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This section of the report provides results of the key socio economic indicators from the analysis
based on the data collected from the field study. A total of 545 households were sampled by our
team of enumerators (17 no.) each having an average of 8 questionnaires a day

21 Demographic Characteristics
2.1.1 Family structure and distribution

The Figure 2.1 below shows the general family composition in the project area. Genetally,
children between age 0 and age 4 account for about 12.7%. For those above the age of five, 44.1
per cent were male while 43.2 per cent were female, Household composition from the surveyed
population indicates that over 87.3 per cent are over age five years, This could be attributed to
the fact that Narok town is urban where most human resources are non native and native
populations live in the farmlands.

i 2.0 FINDINGS AND DISCUSSIQNS
]
1
1
i

4 % Children A
12.7%,

@ Male ®Female # Children (less than 5 years)

N

Figure 2.1: Household Composition

SR

Further analysis show that there more males (50.8%) than females (49.2%) in the study area.

LA

Table 2.1: Distribution of Households Membership by Gender

Gender Frequency Percent

" Male 268 49.2
Female 277 5(0.8
Total 545 160

MEMC | P.O. Box 67860- 00200, Nairobi
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2.2 Income Levels and Expenditure
2.21 Income

Opverall average monthly income for the surveyed households is shown in Table 2.2. Income
distribution shows that about 32.5 per cent of the households have an income of below Kshs,
12,000, while 15.6 per cent have an average income of between Kshs. 9,001 and Kshs. 12,000,
While 67.2 percent of the total population have incomes less than KShs 21,000. This indicates
that populations in Narok have below average living standards.

‘Table 2.2: Distribution of Average Household Monthly Income

% of Income

Income per Househlold Frequency per Cumm.
(Kshs/Month/Family) Household. Percent
1Kshs-3000Kshs 12 2.2% 2.2%
3001 Kshs-6,000K shs 47 8.6% 10.8%
6,001 Kshs-9,000K shs 33 6.1% 16.9%
9,0001kshs-12,000K shs 85 15.6% 32.5%
12,001Kshs-15,000Kshs 85 15.6% 48.1%
15,001 Kshs-18,000Kshs 32 5.9% 54.0%
18,001 Kshs-21,000Kshs 72 13.2% 67.2%
Morte than 21,000K shs 179 32.8% 100.0%
TOTAL 545 100.0% 100%

.w

2.2.2 Expenditure

Table 2.3 shows that household expenses are relatively higher than income. This is the norm as
most studies have similar outcomes. About 56.0 per cent of the households spend up to Kshs
9,000 per month.

Table 2.3: Disttibution of Household Income and Expenditute

o f i il i} i ! 5 i .. .M e B LRI : o] LI
E I,';‘ il A I : . : . e o : a - 3 E 1 : o E a

Expenditure per o
Household Frequency Ilil;pendltute Cumm
(Kshs/Month/Family) Household. Percent
1Kshs-3000K shs 70 12.8% 12.8%
3001 Kshs-6,000K shs 108 19.8% 32.7%
6,001 Kshs-9,000Kshs 127 23.3% 56.0%
9,0001kshs-12,000Kshs 90 16.5% 72.5%
12,001 Kshs-15,000Kshs 47 8.6% 81.1%
15,001 Kshs-18,000Kshs 11 2.0% 83.1%
g 18,001 Kshs-21,000Kshs 36 6.6% 89.7%
Mote than 21,000Kshs 56 10.3% 100.0%
TOTAL 545 100.0% 100%
MEMC | P.O. Box 67860~ 00200, Nairobi l @
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As compared also to the water billing further analysis indicate that expenditure on water is

relatively low in relation to other expenditure as over 93.8% of the samp

spend less than Kshs. 2,500 in water.

‘Table 2.4: Distribution of Household water billing

Water Bill (include E %. of Water Cumulative
requency | Bill per
sewage water ) Houschold. petcent
1Kshs-500Kshs 209 38.4% 38.4%
501Kshs-1,000Kshs 205 37.6% 76.0%
1,001 Kshs-1,500K shs 60 11.0% 87.0%
1,5001kshs-2,000Kshs 34 6.2% 93.2%
2,001Kshs-2,500K shs 3 0.6% 93.8%
2,501Kshs-3,000Kshs 13 2.4% 96.2%
3,001Kshs-3,500K shs 1 0.2% 96.3%
3,5011<shs-4,000K shs 4 0.7% 97.1%
4,001kshs-4,500K shs 1 0.2% 97.2%
4,51 Kshs-5,000K shs 3 0.6% 97.8%
Mote than 5,001Kshs 12 2.2% 100.0%
TOTAL 545 100.00% | 100%

2.3 Disease Prevalence

led population surveyed

Good health is considered a pre-requisite for socio economic development of any country since
healthy population is capable of patticipating in economic, sodal and political development.
Figute 2.2 presents the distribution of the household disease prevalence cue to water borne. The
study pointed out that less than half (4.5%) of the population were affected due to water quality
related diseases. Of those affected, Typhoid had the highest prevalence (53.5%) followed in the
distant second by diarthoea (22.1%). Only about one in five (12.9%) had cholera, Typhoid has a
high prevalence and other water borne diseases due to pootr water handling in Narok town
ranging from lack of elaborate sewerage services, poor water storage in houscholds, lack of basic

hygiene knowledge and water putification strategics e.t.c.
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Figute 2.2: Distribution of disease prevalence in the surveyed population

Access to health facility is a key objective to protection of life. Respondents wete asked to
indicate the number of times they were affected by the water borne diseases. Over 76.4 per cent
of the households had about dual recurrence of the diseases with about a fifth having between
three to five recurrences. Respondents overwhelmingly (97%) confirmed that the main cause of
these infections were use of contaminated water,

Table 2.5: Recurrence of water borne diseases per household

Average number of time Frequency Percent
1-2 181 76.4
3-5 52 219
6+ 4 1.7
Total 237 100.0

24 Sanitation Facilities

Narok Town does lacks an elaborate public sewerage system. The disposal of effluents and
sludge in the open within the study area could be a major soutce of pollution and contamination
of sutface and underground water sources leading to many of the reported water-borne diseases.

This is mainly because clean water is mainly used for domestic purpose as compared to other
uscs.

The survey also established the type of sanitation facilities in the project area. Over six in ten
households use pit latrines as only 32.8 per cent use flush toilets. ‘This is a serious health hazard
in the study area. Of those using toilets, about 62 per cent use septic tanks with only 38.5 per
cent using infiltated system.

MEMC | P.O. Box 67860- 60200, Nairobi ‘8

A- 144




Social Survey on the Project for Augmentation of Water Supply of Water Supply System Narok Town §

80 ~
70 - 67.2

60 -

50 -

38.5

40

328

30 -
20 -

10

Toilet Latrine Septic Tank Infiltrated system |

Access to sanitation facility TFype of toilet
Figure 2.3: Type of sanitation faciliies
2.5 Water Supply

2.5.1 Source of drinking water

Sutface water sources (dams, lakes, ponds, tivers and streams) are generally unprotected and
often deemed to be ‘unsafe’ for drinking, contaminated by animal, hurman and agricultural waste.
Respondents were asked to ascertain whethet they are connected to water source or not. An
overwhelming majority (71%) affirmed to this statement. Of those who are connected, 89.2 per
cent have theit own connections, with 92.2 pet cent confirming that their meters are in wotking
condition

Water is latgely from piped water (72.9%). However, watet bourses, rainwater collection and
borehole still remain water sources as presented in Table 2.5

T'able 2.5: Distribution of Water Source

Source of water Percent Cumulative
Percent

Piped 729 72.9
Tankers 14.9 87.8
Rain water 7.3 95.1
Borehole 3.7 98.8
Water Pans 0.8 99.6
Spring 0.4 100.9
Total 100.0 | 100%

2.5.2 Distance to the nearest water source

Rasy availability of water supplies reduces water-carrying burdens, which in tutn increases
children attendance at schootl as well as mothers time for household activities. Respondents were
asked to estimate the distance they cover to fetch water. Most of the households (31.9%) take
less than 500 metres to get water as about one in four get water within 100 meters. It is
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important to mention that on a similar scale, over twenty per cent of households get water for

over 500 meters.
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Figure 2.4: Distance to Water Source

111

More than 1 km

Figure 2.5 provides data on the quantity of water usage at the household level per day. About 26
per cent of the sutveyed households use upto 100 liters per day with about 26.2 per cent using
between 81 to 100 liters a day. This therefore shows that around 51.8 pet cent of residents use
about 80 liters and above of water per day. This is quite a lot of water consumption given the the

area has a low water supply coverage.

30.0% -
250% -
20.0% -
15.0% -
10.0% -

5.0% - 3.5%

0.0%
Oliter-20liters  21iter-d0liters A1Hters-6O0liters Glliters-80kiters 81 )iters-100liters

Figure 2.5: Water Quantity Household use pet déy

25.6%

more than
100liters

On the perception of the water quality in Narok town, neartly 49.6 per cent of the household
petcieve water quality as good, with about 50.3 per cent stating that water is of poor/bad
quality. Reason given is that the water is either contaminated, dirty or not treated for human

consumption.
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Asked whether they are satisfied with the water service provide, about 63 per cent pointed that
they ate not satisfied with the services provided. Main reasons fronted wete that the water
provider offers poot service and quality and that the water is equally expensive.

2.5.3 Willingness to Pay

Majotity of the respondents (98.2%) are willing to connect for water services with 93.6 per cent
willing to pay for water setvices. On the amount willing to pay preferring to have home water
supply. Slightly above 37.3 percent of those willing to pay for water services would be
comfortable paying less than Kshs. 500 with 43.9 per cent paying between Kshs. 500-Kshs. 1000.
water through kiosks as 22.3 per cent proposing for a shared tap.

Table 2.6: Distribution of Willingness to pay Water Supply

Amount willing to pay. Y% willing to pay
0Kshs-500Kshs 37.3%
501-1,000Kshs 43.9%
1,001Kshs-1,500K shs 8.2%
1,501kshs-2,000Kshs 7.5%
2,001Kshs-2,500Kshs 1.0%
2,501Kshs-3,000Kshs 1.4%
3,001Kshs-3500Kshs 0.2%
3,501 K shs-4,000Kshs 0.0%
more than 4000Kshs 0.6%
TOTAL 100.0%

2.6 Perceptions on the Proposed Project
2.6.1 Expectations after augmentation of water supply

When asked if they knew about their expectations after the completion of Augmentation of
water supply system program proposed, neatly two thirds (69.7 per cent) access to clean water as
28.7 per cent sec it in terms of saving time as water will be readily available for their use. This
will make water affordable hence reducing high morbidity due to water borne diseases.

The respondents believe that ptiority of augmentation of water supply system in connection to
rehabilitation for own connection should be highly priotitized (79.7%) compared to ptiority of
augmentation of water supply system in connection to rehabilitation for kiosk (11.4%). Similarly,
augmentation of water supply system in connection to supply tanks (15.9%)

2.6.2 Project acceptance

Majority (93.4%) of the sutveyed respondents accept the water augmentation project in Narok.
Only 6.6 per cent are against the project. Their reason for not accepting this project are; some
feel that they are satisfied with the current supply, a few have boreholes that they get water for
their daily chores, while some believe that the project is costly.
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3.0 CONCLUSION AND RECOMMENDATIONS

March 2012

The findings of the Social Survey on the Project for Augmentation of Water Supply System for
Narok Town —Kenya conclude that augmentation of Narok Water Supply System is positive
overall on the socio-economics of the area. The impact of the project on the water, sanitation
and access to basic services as envisaged in Kenya Vision 2030 and the Constitution is positive in
overall.

21 Conclusions

The social survey concludes that:

1. There is need to augment and supply Narok town with supply of clean water as most
residents access poor quality water either supplied by NARWASSCO ot othetwise;

2. NARWASCO should improve their setvice delivery and efficiency in the entire system;

3. Majority of the residence 98% are willing to get connected to improved water setvices while
almost equal number 93.6% are willing to pay for the connected services and 81% will to pay
less than Kshs 1000 per month;

4. Two thirds of the sampled population prioritise own connection the test priotitise water
tankers and kiosks respectively,

5. The sampled residence of Narok town (93.4%0 accept the project while the paltry (6.4%)
either have own boreholes or fear the costs of improved water setvices being passed down to
consumets

2.2 Recommendations

From the studies we recommend the following:

1. Income levels in Narok town are low to moderate hence the necessity to develop a low
cost/cheap water supply system to ensure the town is sufficiently and well connected to the
services;

2. The project is accepted in overall by the stakeholders in Narok town and the residents
anticipate improvement of living standards in the area. The project should proceed as
planned.

3. Alllegislative, policy and legal guidelines should be observed during project implementation.
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