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MINUTES OF MEETING
FOR
THE STUDY
oN

ELEVEN CEHTERS.WRTER SUPPLY AND SANTTATEON

IN
TRANSITIONAL GOVERMMENT OF ETHIOPTA

AGREED UPON BETWEEN

WATER SUPPLY AND SERERAGE AUTHORITY,
MINISTRY OF NATURAL RESOURCES DEVELOPMENT AND
ENVIRONMENTAL PROTECTION
AND
JAPAN IN'[EﬂNATIGN!\L CUUPEMTION AGENCY

ADDES ABABA, APRIL 8,1934

/@7 | LR T R

Ato ?’éhannes Gebremedhin Pr. Yuji Marue
General Hanager _ ‘Leader, Preparatory Study Tean
Hater Supply and Sewerape Authority, Japan International Cooperation fAgency

Kinistry of Natural Resources Development
and Ervironmental Prﬂtection

Ato: Gerenew Getahun

Hlead, Americas and Asia Department,
Hinistry for External Fconomic Cooperalion
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based on the formal request of Transitional Government ¢f Ethiopia
(hereinafter reffered to as "Cthiopia“),the Government of Japan, through the
Japan International Cooperation Agency{J1CA} . has agreed to conduct the Study en
Eieven'CenLers fater Supply and Sanitation in Transitional Government of
Ethiopia(hereinafter reffered to as "the Study").

The JIGCA preparatory sthdy team , headed by Dr.Yuji Maruo,visited Addis Ababa
from March 24 to April 19,1994, where they held a series of meetings with Water
Supply and Sewerage Authority (WSSA) and other authorities concerned of the

Government of Etﬁiopia. The list of participants is given in the appendix 1.

During the visit, both sides agreed on the Scope of Work for the Study, which
defines the terms and conditions of the bilateral cooperation For the Study and
the imgleménting and coordinating organization in Ethiopia and Japan. In addition
to the Scope of Work, Lhe JICA team and the Cthiopian representatives agreed and
confirmed the following.

1. Study Area
Among originaly proposed !l centers, Sekota will be replaced with Werota.
Because other donor organization has already stated to conduct a study on
Sekota. On the other hand, Werota, being located close to the other sites and
being easily ab;essible, has a gimilar size in population as of Sekota and

also has a difficulty in water supply. The Ethiopian side confirmed no further
change in the study area.

2. Target Year _ _

The Ethiopian side requested that as it is the case of 12 town water supply
and sanitation study, currently undertaken by WS4, developmen£ plans would be -
phased into two, i.e; phase une is targeted to the year 2005, and the phase
two to 20i0. The Japanese side would take it into a serious consideration.

3. Improvement of Sanitary Gondition .
Improvement of sanitary condition in the community as well as individual
houscholds by means of health campaign, hygiene educalion and plan of wasle
vater drainage facilily etc.is one of the important components ol the Study.
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4. Equipment and [nstruments
Fquipment and'instrumean {isted in appendix % are necessary for smooth
execution of the Study. Both sides confirmed the necessily of ab least 4
vehicles_for the efficient exccution of the study with following specific
reasons.
a)A large number of study sités should be studied in relatively short
duration. . )
bl All the eleven centers are scatterd in the remste area.
¢J In erder to conduct the study in most efficient way, the study team might
be devided into some independently working groups,such as land survey,
geophysical exploration, water works, sanitation and socio-econany, etc. .
MSSA has no Tinancial capacity to provide any number of vehicle, however it
readily provide an appropriate number of drivers. '
The study team would also bring its own equipment necessary fer the project
other than provided by JICA.

5. Personnel

The Japanese side will dispatch a team of at least § experts in the field of
hydrogeology geophy31cal exploration, sanitary engineering, water works
engineering and 30010 economy. The Ethiopian side will pruV1de at least one
counterpart personnel for each respective field.

Land survey at respective sites will be carcied out by WSSA under the
supervision of the Japanese study team. WSSA will provide at least four
surveyers and two draftsmen for mapping at respective sites in the scale
required.

If necessary, the Japanese full scale study team will hire local consultanis

in the field of geophysical exploration, sanitation, hygiene education and
socio-economy.

The £thiopian side requested counterpart training in Japan during the stages
of analysis and/or plamning and evaluation specified on the Scope of Work. The
Japanese side will convey the reguest to the relavant authority in Japan.

B. Progresé Letter
The full scale study Leam will submit ten copies of progress lelters every
two months during the study in Ethiopia describing work progress,deployment, of
personnel, project monthly expenditure, procurement activities, if any,etc..

i "
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7. Underlakings of Ethiopia

1} As to article VI L. 3) of the Scope of Work, all expenses required for
clearance of the Study eguipment from ports etc. should be covered by WSSA.

2) As to article VI 4. 2) of the Scope of fark, expenses of all counterpart
personnel and supporting staff who are assigned to work on the Study will be
covered by WSSA.

3} As to article V4. 3} of the Scope of fork, necessary office furnitures
include appropriate number of desks, chairs, bookshelfs, filing cabinet and

telephones. The running cost Tor focal telephone, electricity and water will
be provided by fSSA.
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APPENIX-1

LIST OF PARTICIPANTS

ETHIGPIAN SHIE

i. Ato Gereacy Getahun, Head, Americas and Asia Departsent
Ministry for External Econoaic Cooperation

2. Ato Yohannes Gebresethin, General Hanager -
Water Supply and Sewerage Authority {WSSA}

3. Ato Ashenafi Kibret, Head, Engineering Services Uepartment, HSSA

JAPANESE SIDE

1. Mr. Xafsumi Kobayashi, First Secretary, Embassy of Japan
2. Mr. Tomio Ota, Second Sccretary, Embassy of Japan

3. Mr. Té\kehu_ Sakata, Hesident Representative, JICA
Mr. Winoru Yoshimara, Deputy Resident Representative, JICA -

-

Dr. Yuji Marwo, Leader, JICA Preparatory Study Tean
Nr. Kazuhiko Kikuchi, Study Plaming

Mr. Shigeyoshi Kagawa, lydrogeology/Taviromment
Mr. Hitoshi Ochiaf, Waterworks Engineering

Ms. Hatsune Hatanaka, Social Analysis

5::0:—-:::‘:5:1
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APPRNDTX-2

LIST OF EQUIHENT AND INSTRUMINT

1. Hydrogeological and geologic survey equipgent

(1) G.P.S.
(2) CGeoelectric prospecting instrueent
{3} H¥Haler level survey equipsent and recorders

{4) Geologic hasmer, branion cospass, steveoscope and altiseter etc.

2. Topographic survey equipsent

(1) Land survey equipment
{2) Transceiver

{3} Drafting set
3. Environsental and sanitation survey equipsent

{1} Electric conductivity metler
{2) P seter

{3) . Potable water analysis kit

(4) Hater quality analysis reagent

4. Transportation and other study equipsent
(1) Station wagon 4WD
(2} Hicro computer with laser priater
(3) M¥ireless copmmication systes

{(4) Photooopy machine
(5) Blue print sachine

&
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1 . 7-Towns Water Supply Project Environmental Impact Assessment Study,
DEVCON, Helsinkl Finland and MCE, Addis Ababa, Ethiopia,
August 1993, pp.181 :

2 . Bati, Pre-Feasibility Study Report, WSSA, May 1993, pp.14

3 . Bure, Pre-Feasibility Study Report, WSSA, pp.11

4 . Statistical Review, Feb. 1994, WSSA, pp.27

5 . Nefas - Mewcha, Pre-Feasibility Study Report, WSSA, 1983, pp.8

6 . Chagene, Priliminary Study Report, WSSA, March, 1986, pp.6

7. Mille - Pre-Feasibility Study Report, WSSA, May 1993, pp.13

8 . Buptl, Pre-Feasibilify Study Report, WSSA, May 1993, pp.31

9 . Letter of WSSA from WWDA, March 29, 1994

-10. Agricultural Sample Survey 1991/92,

Report on Livestock, Poultary & Beehives Population (Private Holdings), TGE,
Central Statistical Authority, June 1993 '

11. Map of Toun (Urban} Planning / Master Plan,
Ministry of Interior, Municipality Department,
Ministry of Housing & Urban Development, 1981
DAykel 1 : 2,500
‘®@Dejen 1 : 2,000, 2 sheets
@Bure 1 : 5,000, 2 sheets, 1 : 2,500, I sheets

@Bichena 1 : 2,000, 1 sheet
®Werota 1 sheet
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12,

13.

14,

15.
16.

11.

18.

19.

20.

21.

Existing Water Supply and Distribution Maps

M®Aykel, Water Supply Scheme, 1 : 2,500, 1980

@Nefas Mewcha, Town Water Supply Pressure and Main Pipe Layout Plan,
i : 2,500, 1983 | -

@ Chagni Town Water Supply, Pipe Layout Town Plan, 1 : 2,500, 1984

@Dejen, Distribution Net Work, 1 : 20,000, 1980

®Debre Tabour, New B, H. Extention to Existing Pipeline, 1 : 2,500

‘®Debre Tabour, General Water Supply Scheme, 1 : 2,500, 1980

@Werota, Distribution Neit Work, 1 : 2,500, 1980

National Population Policy of Ethiopla, The Tranditional Government of
Ethiopia , Office of the Prime Minister, April 1993, pp.33

Health Policy of the Tranditional Govérnment of Ethiopla, Sept. 1993, pp.38 .

Pre-Feasibility Study Report on Dupti, May 1993, WSSA, pp.33
Bati, 3% Towns Water Supply Project Feasibility Study, 1983, pp.32

Geological & Hydrogeological Survey of Werota Area,
May 3, 1986, WSSA, pp.14 '

Water Supply Scheme of Bechena Town,
by Dagnachew Kebede & Yohanes Gebre Yonas, 1990, pp.54

Debre Tabor, 34 Towns Water Supply Project Feasibility Study, WSSA,
German Water Engineering, 1983, pp.70, Appendix 39

TOR of 12 Touns Water Supply, 1992, WSSA, pp.29

News Letter, Tranditional Government of Ethiopla, Constitutional
Commission,March 1994, Tssue No.1, pp.12
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Ministry for Ixternal . Economic Cooperation

1) Ato Geremew Getahun, Head, Americas and Asia Department
2} Ato Yesitile Amare, Team Lrader, Asia Division

3) Ato Tamirat Kediroe, Expert, Japanese Desk

Ministry of Planning and Economic Development
1) Ato Astateke Dayu, Senior Expert, Natural Resource and
Human Settlement -

Ministry of Natural Resources Development and

Enviromment Protection (MNRDEP)

1) Ato Gedion Asfas, Vice Minister

2) Ms. Lakech Haile, Head, VWomen's Affairs Department -

3) Ato Tantigegn ¥ebede, Head, Regional Buresu of MNRDEP, Region-3

4) Ato Negatu Asfaw, Head, Water Resource and Development
Depertment, Region-3

Ministry of Woman's Affair Office
1) Ms. Tadelech Haile Michael, Minister of Woman's Affair Office

. Ministry of Public Works and Urban Development and Housing

1) Ato Negede Mehomnen, Head, Bureau of Public Workers
' and Urban Development
9) Ato Epkerem Behele, Head, Dept. of Town Planning and Pevelopment

Ministry of Agriculture _ _

1) Ato Tamiru Habte, Head, Rural Technology Department

2) Ato Abebe Woldesma Nuel, Agricultural Development and Crop
Protection"l)epartmnt, Irrigation Agronomic Section

3) Ms. Bogalech Alemu, Head, Woman's Affairs Departwent

. Ministry of Health

1) Ato Abate Gudunnffa, Héad,_Family Health Department

2) Dr. Aysréshem'hdeme, Head, Regional Health Bureau,

Department of Communicable Diseases
3) Ato Getau, Regional Health Bureau, Plan and Programming Service
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B. Water Supply and Sewerage Authority (WSSA)
I) Ato Yohannes Gebre Medhin, General Manager
2) Ato Ashenafi Kibret, Head, Engineering Services Department
3) Ato Germame Bekele, Sanitary Engineer
4} Ato Damiew Assefa, Hydrogeologist
5) Ms. Hanna Bellet, Senior Biologist, Water Quality Control Section
6} Ato Asmamaw Admasu, Senior Sociologist, Community Participation
Promotion Department
T) Ato Teklegiorgis G/ Tsion, Reglonal Head of Bahlr Dar
8) Ato Tsegaye Tesfamicael, Regional 0/M Head, Bahir Dar
9) Ato Tesfaya Tadel, Construction Inspector, Bahir Dar
10) Ato Gashahun Arcga, A/ Manager, WSSA-NERO, Combolcha-Wollo
11) Ato Assefa Workrek, Civil Engineer, WSSA Combolcha
12} Ato Damtew Lemma, Head of Bichena Water Supply Service
13) Ato Getent Haile, iHlead of Dejen Water Supply Service
14) Ato Eyasu Desfa, Head of Bure Water Supply Service
15) Ato Tigabu Taxere, Chairman, Chilga—lw!orda'_Admihistration (Aykel)
16) Ato Ticahum Hunegnaw, Secretary of Water Corrmi_t{ee_ (Aykel)
17) Ato Wubie Shis reaw, Member of Water Committee {Aykel}
18) Ato Getent Brhonegne., Head of Chagni Water Supply Service
19) Ato Eyayu Kassa Fiessha, .Aykel Senior Secondary School Principal
20} Ato Tilahum lunegnaw Nigatu, nykel Senior Secondary School Teacher,
Watel Commitiee bk:mber
21) Ato Alehegne Mengistu Gebey, Aykel Semor Secondaly School Teacher

9. Water Resources Development Authority (WRDA)
1) Ato Solomon Seyoum, Chief Engineer

10. Water Well Drilling Agen'cy {WWDA)
1} Ato Berhanu Tamrat, Manager
2) Ato Arefaine Oebreharoariat, Head, Operation Department

11. Ethiopian Water Works Construction Authority (EWWCA)
1) Ato Mebachew Beyene, Acting General Managt,r
. 2) Ato Yaicob Gebetu, Head, Major Construction Department
3) Ato Nigatu, A/Manager ‘of EWWCA, Kombolcha
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12,

13.

14.

15.

16.

11

18.

19.

20.

United Nations Children's Fund (UNICEF)
1) Ato David F. Williams, Chief, Water & Environmental
Sanitation Section _
2) Ato'Amarraj Singh Semni,.Projeet Officer {Drvilling & Logistics)
3} Ato Kebebew Daka, Urban Integrated Service
4} Ato Haile Belaoy, Urban Integrated Service
5} Ato Zewde Abyoz, WID Program Officer

United Nations Development Programme (UNDP)
1) Ato B. Nyarko Mensah, Asst. Resident Representative

World Health Organization (WHO)
1) Ato Mulugeta Gebru, Information Officer

African Development Fund (ADF) Ethiopia Office
1) Ato L.U. Iheme, Resident Representative

Embaséy of Japan

1) Mr. Tmaya Katsuhiro, Counsellor

2) Mr. Katsumi Kobayéshi, First Secretary

3) Mr. Tomio Ota, Second Secretary

4) Mr. Toshifumi Yoshihara, Second Secretary

JICA Ethiopia Office

1) Mr. Takeho Sakata, Resident Representative

2) Mr. Minoru Yoshimura, Deputy Resident Representative
3) Mr. Mitsuyoshi Sagawa, JICA expert of WWDA

4) Mr. Yasuo Nemoto, JICA volunieer of WSSA

5) Mr. Katsuji Maeda, JICA volunteer of WWAD

6) Ms. Keiko Irie, JICA volunteer of WSSA

Japan International Volunteer Center (JVC Ethiopia)
1) Mr. Masayuki Takata, Representative

University of Addis Abeba
1) Dr. Alula Punkhurst, Dept. Chair, Chairman of Social Anthropology,

Social Administration

‘Canadian Embassy/CIDA

1) Ato Peter Kemp,'First Secretary (Development)
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21,

23.

4.

26.

21,

28.

29.

30.

GIBB/Seureca, Consulting Ingineers
I) Mr. N. M. Chadder, Project Manager
12 Towns Waler Supply & Sanitation Study, WSSA

. CRDA

1) Ato Dehne Mengste : Woman and Child
2) Ato Bewketu Makonnen : Water Project

Lthiopian Orthodox Church/DICAC
1} Ato Ermias Mesfin : Water Unit Coordinator

CONCERN
1) Ato Brian Nugent

. CPAR

1) Ato Getachew Abegnz, Country Director
2) Ms. Kristen Needham, Project Officer

Baptist Mission of Ethiopia
1} Ato Eshetu ilabte Georgos

Lay Volunteers International Association
1) ‘Ato Alex Belini

BEVECON
1) Ato Amha Yesus Metafaria

1cC
1) Ato Getahun Belay

SHAWL
1) Ms. Tsion Dessie

~182--



“183‘f






usilantisues | ) ¥ a 35N pugi 21({qad uowwod
Bulinp poisad Juoys o (o ) (" pue 2sn Jgjes 'AJaysy Joj suoljmwsusdued pue sabewe( sjuBta paysap Qi
a|qissod s O O X O SUlBWRS PUE SIUAWNUOW $BANYINI ‘[i23iBoj- abeyiuey
$BI}L1I0RY 30 JagsuRd] {@ {9 (£) (¥ 09BYSJY ‘2AnjOnS3s snolf||8J 0} SUOIYD3Lie pue sabeweq | jeJnijn3 pue je2|Sc|oseudly §7|
Butaly 21dead O 0O ¥ 0 503 |go4d uo|}e}LodsURI] pUR §iauuEyd
1e30| 40} jUslJIR}ILg {0 (2 &) ) 131BM ‘S2IN04 21)j843 Ag S213IUNWEOS jo UOljetedsg sel1lunumes jo esdeljoe) §°|
portad vor3ong O ] ¥ | s{eyldsoy pue S|C0UOS 03} SjoRduUl] ‘WIISAS ot} sI31)10ey
~JSUDD d0J $31314133Y m )] 6] () ~gjJodsuesy BUIISIX® 03 SJUBPIVIT pue SwA|qosd 3ijjedl 211qnd pue uoijelaodsuesi £°)
$I131AI30E 2{WOUOID X O | i 34R3ONAIE pUR UGijen}is u_e°coum PUR pue}
{B30| J0) JUSNLIRLIAE {0 ()] (a 2 () 10 mamqm;o 371 saiylunyleddo aatyanposd o buibewe( SB11IAI2R DImweuodl 27|
Ay11198d 30 LOiIlRI0T ) 0 b4 ] uoiyisinboe pug; Joj JUIWD[J}ESVL DUR Uo|JESD[IY juswa|yyesey ||
(0 )] {8 ) JHIRNOY AN TRI36S I

SHYFHIY

JuswaduRyLy {Q)

joedwi umoNu (2)

yoedw] @igiBiabey (9) joedw! aousApy {¥)

SHOILYYI01SKOY LIVdN|

SLIVAWI TYLRIHNOUIAND ONY S3ILIAILIV C3WNS4d

SLINIRCAWDD TYLINIHNDYHIAN3

(F71) ¥1401HIS NI NOILWLINVS ONVY Add0S H3LYM SH3UN3ZD 11 40 AJANNS IWLINIWNOYIAKI AYYNIHIT3¥4 ¥04 LIvWHDd ONIK3ZYIS

— 185~



0 .| ¥ O < uolsnja Aq co_un_mﬂa.hmumz.ucm.mmm“m>ﬁpum uoly : Ajtiuenb
$40MYIJE | {BES (n ) N (W) -BABDX3 UBNOJY} fjount Aq pasned uoilelipiAdng Jsjem pue A3ijenb Jajes azejang ¢
m .
O G X - Butirey Jaquyy pue
%J0MY3IRa | {n ")) (@ () yIomMyiles yEnedyy jjouns Ag pajeulblio uelseda o8 ‘uoisods (o 7
]
0 0 X O . SUIBWAJ PUR XJOMULJIEI AQ Paspes §3.m) : uol}ipuns
ylomyisze | |eus ) ') (@ vy | - jealBofoab pue swdoj pue} jued|iiubls jo sasueys jesiBojoed pue ziydesbeag |
i LNIKNDYIANT TVENLYH
0 O X 0 : saptls SRR
S31311122; ||ems () )] Q) (¥ ‘asde|]02 Y3Jea uo stabuep jejuap)aoe Bujsiay sobewsp |ejuBpIdIY ]
abeuresg O Ty 0 O : uswuopuege
D} uoilBlepisSUe) {i)] m ) o pue 2Bpns 'S2}SEM 'SIJG3P UDIIIDJIsSued . jo Buisiuy |esodsp 21seK g7
SUQIIpUod ¥ 0O ] O . S333SUT 40108A 10 UCIJEUBURE pue . [esodsip . n_._o.:_ucou
BSOYT JO JUBWII]YRE (0 )] (9 ) Byses Aq pasned SUGIYIpPUGY DlualBAY jo ubilepesBag | oiusiBAy pue yipeay m_ﬁnsm 1!
juswIaveyuy () 3omdul umonun (3
SYUVHIY 19B0W; 21gy5)Bay (9) jomduml BdURAPY (V) SLI¥dH] TVLKIWNDYIANS GNY SAILIALLIY G3WNS3THd SLNINOCHOD J«szxxcmﬁ>zm
SNDILYY3QISHDD LI¥dWi

(£/2) ¥I1C0IHLI Hi ND

LTNYS ONV A16dRS Y3IVK SYALN3D || 40 ABAES TYINIWNOEIANZ AGVKIKI 1334 803 LvWE03 OHIN33425

—186-




~RABIXZ YBNOJYI jiound AQ PESNED UOIIR}IPIAJNY J3IRH

O 0 X ! $84n}oN4]s
'SB131|10%) |]RWS o ) ) ) pue xJomyjJes Aq saBueys 2deasSpue| pue WIOJpuER? uo1Y1pUSY 213843sey | 7
O O y 0 4NI5NJYS- PUT RJIoMYYLRY 4O juawdo{saap 3|eos
HiomMyydes |lB@g 1)) (3] (D (v 3baz| 3o uoljeyuswa|dy] Ag Buis!se sebieys a)jemiyy SUOJ1IPUDD JIIBWL|T B2
0 0 ¥ O §3131UNWWOS PUE S3|23ds passbuepud
y20MyJRR [ |2S I 1) (% ) 40 UOIIRIIqRY 0} S3vedw! pue ssSuRyD |BjuwUOLlAUT uoiielatsy 82
0 ] ¥ ] S8} luUnewos pue $3123ds pstabuepua
s3i3t]1eB} ||R@Y (a {23 () ) 10 UO13RY1qEY O} S1oudm| pue $IBUEYD |BJUALUOIIAUT euneL ys!y aryenby )2
O 0 % ] S31}IUNLWCY PUB $31234dS patabuepua
5313115084 ||eus €6)) N (8) N Jo-uoiiejigey o) sycedu| pue sabueys |ejUswuod)aul RUNEL |EBI4S8JI3) Q7
0 O by O 43)8M PRUIBIP J0 UOISN} o pUR UQtjRwe|33q Buisnes
340HY3JER |jRUS (@ (7 (2 ) peg Jeals pue 2xe| ‘awiBad Ho|} io sabueyd mso_gm> sualyenyis- [e2150t04pA §°F
O ! b 0 Uo1sn49 A vorsnyjod Jajes pue Sa1jlA13se uely Aylyuenb
XJ0Myjles |jewms (0 (% {9) {¥) pue A31|enb -lajempuncty §°2

SHIVHIY

Juauwasueyul (Q)

yoeduy UseNu (D)

yoedi) 2118168 () 3oRdm) SIVRAPY (V)

SHGILYEAQISHOY LIVeH]

S1IVdH| TYINSHNOY AN ONY S3LLIATLIY Q3RNS3HY

SLHIHOJHOZ TWLINIWRDE 1 AN

(7/C) Y1401HL2 K1 NOILYLINVS ONY ATddNS MIivm S¥ILNZD 11 30 A3AUNS TWINIWNOXIANZ ANWNIMIT3¥d ¥04 LvhH0d ININZIEIS

—187-



juawd|nba pue sai3!|13v)l g vmoavahm

—188—

O ) ¥ [

S3l13tAiyce oY () (1N €)] 1)) 4N0p0 pUR 'seB 3]SBM PUR JSMBYXT 10 uD|lBJaus) Jnopg §°¢
O 0 ¥ ) [3AR] Jajes

$2I131A1302 jBWG ) )] () ) j0 sUfjosp pue BuidwndJaac Aq PIsSNEs 2IUIPISGRS pue] saulplSgns puel- §E
O 0O ¥ ] - juswdinba £351108] pue

S9iiialloe |jeus (a el £) ) $21}JB4Y DRJBUIGLIL0 UOIIRAGIA -pUB BS{OU §O co_umhwcmw couum;nw> pue ssiof ¥
. 0 ¥ .| abeuiedp pue Sajsem A31)10e)

XJonyyles ||ewg )} , (3 f) () AQ pesnEd USISN/J8 OIXD} pUR §|BlJdajew snotabuz( tod 1108 £°¢
0 0J ¥ [} abeuiedp pue sisem A1) (toe; :m:?._ﬁ usiss

$31}1A132E | |BWs (0 o)) (2 ¥ -Nj}% 31%0} pue UDISOAd | o5 Ag pasmel uoiin|jed Jajey | pa1ynyjod Jsjem Z°C
O O H ] 033

rews i) (n (8 ) 'SRIOIYSA ‘Sa131((0B) WoJ) pajeLibido werynyjod aty ueinijod sy | ¢

IINYSING J178Rd E

SXEVHIY

jusmasueyuy (g) jomdw! umodep {J)

joedui myn_mmLmoz (g) 3omdwi adveApY Hav

SHO1IVEI0ISNGD LIVdH!

SLIVdN] TYLHIWHRGYIANZ ONY SIILIATLIV 3RNSIN

SININDHED TYLINIWNOY AN

(b/5). ¥1d01HLT K1 NOILWLINVS OHY

ATdaNS YILVM SY3IINAD 11 40 AZAUDS TYINIZWHOHIANI ANVNIWIT3Yd 804 LVWEOS DNINITYIS



8. KEMHE(WSSA)RUEHREKY 2 b

189






WATER SUPPLY & SEWERAGE AUTHORITY
HATER QUALITY CONTROL SERVICE
COMPREHENSIVE PHYSICAL & CHEMICAL AKALYSIS OF

WATER

Lab Serial No:
Date:

Origin of Sample:

Purpose of Analysis:

Date and Time of Collection:
PBate of Analysis:

-

PHYSICAL CHARACTERISTICS

Appearance:

Cdor:

Taste:

Color:

Settleable Solids:
Floating Sclids:
Suspended Solids:
Total Solids:
CTurbidity:
Temperature:

Conductivity:
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GENEEAL CHEMICAL CHARACTEERISTICS

Total Hardness as Gato,
Carbonate Hardness as CaliCy:
Non Carbonate Hardness as CaC0,
Total Alkalinity as CaCOy
Bicarbonate Alkalinity as CaGoy:
Carbonate Alkalinity as CaCOf
PH

Silica

Suiphide as hydrogen sulphide
Carbondioxide |
Residual Chlovine:

Dissolved Oxygen:

IONTC CONRTENT :

CATIONS ANTONS
NH, ' cl
v Na* JOZ
+ K NO,
ca'' F
Mg'! HCO,”
Fe {Total}: CO{_
Mn't | 50,7
cu'! FO,_
BEMARKS :
NOTE: Unit is mg/L unless otherwige stated.
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CHEMICALS AND INISTRUMENTS REQUIRED FOR THE PHYSICO
CHEMICAL ANALYSIS OF WATER SAMPLES FOR
THE 11 - TOWNS WATER SUPPLY PROJECT
{CATALOGUE NUMBERS ARE ACCORDING TO HACH COMPANY).

CHEMICALS OF PRIMARY IMPORTANCE

No ITEM DESCRIPTION CAT. NO
1 BROMOCRESOL GREEN-METHYL RED
 INDICATOR SOLUTION 15 ml SCDB 23292-36
2 PHENOLPHTALEIN INDICATOR
SOLUTION, 1g/l, 15 ml SCDB 1897-36
3 SULFURICE ACID STANDARD SOLUTION,
0.20 N, 946 ml 203-16
4 BUFFER SOLUTION, HARDNESS 1, |
pH10.1, 946 ml 42416
5 MANVER 2 HARDNESS INDICATOR -
POWDER PILLOW (PP), pkt/50 851-99
6 TITRAVER HARDNESS TITRANT, 0,02M
946 ml 205-53
7 POTASSTUM HYDROXIDE STANDARD
SOLUTION, 8N, 402  282-11
8  CALVER 2 CALCIUM INDICATOR
PP, PKt/100 947-99
9 MOLYBDATE REAGENT, PP, FOR HIGH
RANGE SILICA, pkt/50 1041-66
10 ACID REAGENT, PP, FOR HIGH RANGE _
SILICA, PKt/50. 104266
11 CITRIC ACID, PP, FOR HIGH RANGE
SILICA, PKt/1i00 ' 14548-99
12  HYDROGEN SULFIDE TEST PAPER, 100 393-33
13 NESSELE REAGENT, 500ml 21194-49

14 ROCHELLE'SALT ~PVA REAGENT, 500 ml  21994-49

15 - BUFFER,; PP, CITRATE TYPE FOR
MANGANESE pkt/50 983-66
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18

ig

20

21

22

23

~24

25

26

27

28

29

30

31

32

33

34

ITEM DESCRIPTION

SODIUM PERIODATE, PP FOR

‘MSNGANESE pkt/50

FERROVER IRON REAGENT, PP pkt/50
CUVER 1 COPPER REAGENT,PP pkt/S50

CHROMAVER 3 CHROMIUM REAGENT PP
pkt/50

MERCURIC NITRATE STANDARD
SOLUTION 0.0141N, 946 ML

DIPHENYL CARBAZONE REAGENT,
PP. pkt/100

FERROC ION SOLUTION,118 ml

MERCURIC THIOCYANATE SOLUTION
236 ml

NITRAVER 5 NITRATE REAGENT,
pp. pkt/50

NITRIVER 3 NITRITE REAGENT,
PP. PKt/50

SPADNS REAGENT, 500 ml

FLUORIDE STANDARD SOLUTION
100 mg/1,946 mil

SULFAVER 4 SULPHATE REAGENT, PP
pkt/50

PHOSVER 3 PHOSPHATE REAGENT, PP
pkt/100

EDTA SOLUTION, 1M, 59ml

POTASSIUM CHLORIDE POWDER FOR
REFERENCE ELECTRODE, 500¢ .

DPD TOTAL CHLORINE REAGENT, PP
pkt/100

DPD FREE CHLORINE REAGENT, PP
pkt/100

BUFFER POWDER PILLOWS pH 4.01
pkt/50
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984--99
8§54-66

14188~-66
12066—-66
285~12

3967-929

22122-14
22124-31
14034~66

14065-66

4441
232-49
12065-66

2125-99

2241926
764-01
14064-99
11407099

22269-66



36

37

38

39

40

41

42

ITEM DESCRIPTION CAT. NO
BUFFER POWDER PILLOWS pH 7.00
pkt/50 . 22270-66
BUFFER POWDER PILLOWS pH 10.00
pkt/50 22271-66
POTASSIUM STANDARD SOLUTION,
1000 mg/as k,500 ml 22404-49
SODIUM STANDARD SOLUTION
1000 mg/l as Na, 500 ml 14749-49
FLUORIDE IONIC STRENGTH ADJUSTER,
100 POWDER PILLOWS : 2589-99
POTASSIUM IONIC STRENGTH ADJUSTER
100 POWDER PILLOWS - 44515-69
SODIUM IONIC STRENGTH ADJUSTER
100 POWDER PILLOWS 44515-69
FERROUS TRON REAGENT ‘PP, 100/pkt 1037-69
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INSTRUMENTS OF PRIMARY IMPORTANCE

LTEM DESCRIPTION | CAT. NQ

Hach one laboratory pH/ISE meter 44700-00

Sodium analysis package 23481-00
Potassium analysis package 23483-00
tluoride analysis package 13034~01

Hach one combination pH electrode 44200-21

Hach one reference electrolyte
solution cartridge 21950-01

Conductivity/TDS meter 44600

Whatman filter paper, circular,
1% cm diameter, pkg/100 506-58

 Whatman filter paper, circular,

12.5 cm diameter, pkg/100 526-57

INSTRUMENTS OF SECONDARY IMPORTANCE

ITEM DESCRIPTION . CAT. NO

DREL/2000 Spectrophotometer ' 45250-05

Digital DO meter, complete

with battery charger, assembly,

3m probe assembly, and operation
manual (English, version)-Japanese
Version

Box water still, Model WS5-12
Plastic sample bottle, 1L capacity -

Plastic sample bottles, 200ml ,
capacity ' -

Tubing pump with silicone ﬁube,
for box water still, model TPC-5 -
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