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PREFACE

This is the Appendixes for Batl presenting the results of the Study on Eleven Centers
Water Supply and Sanitation (the Study) carried out In accordance with the Scope of Work
agreed upon between the Government of Federal Democratic Republic of Ethiopla (GOE)
through the Water Supply and Sewerage Ageney (WSSA) of the Ministry of Natural
Resotirees Development and Environmental Protection (MNRDEP), which was recdently
reorganized Water Supply and Sewerage Scrvice Department (WSSD) under Ministry of
Water Resources (MWR), on the one pert and the Government of Japan (GOJ} through the
Japean International Cooperation Agency (JICA) on the other part dated April 8, 1994,

The major objectives of this Study are 1) to conduct a feasibility study on the water supply
system in order to improve living condition of the population In the Study aresa by
enhancing the level of the water supply services in terms of water quantity, water quslity
and its accessibility, 2) to formulate a plan for sanitary education and the diffusion of
sanitary facilities in order to raise peoples' awareness on hygiene and improve
environmental sanitation, which will be able to prevent the contamination of water
sourca(s) and to secure safe water supply, and 3) to transfer technologies to the Ethioplan
eounterpart personnel in order to strengthen the managerial aspects of water supply
services, :

The Study had been conducted over a two (2) Japanese fiscal year-period from 1994/95 to
1995/98 and divided into two (2) phases. The Phase I study was conducted between
December 1994 and March 1995, and Phase II was conducted between May 1995 and
February 1996, for a total study perlod of 15 months during which three (3} times of visit
to Ethiopia were made.

- The survey items and major activities are meteo- hydro]ogical survey, geo- electrlc
prospecting (GEP) survey, water quality, water use condition, sanitary and health condition
and people's awareness, social baekground, socio-economy, initial environmental
examination (IEE), environmental impact assessment (EiA), sanitary education practice,
and existing pump investigation.

The Study Team extends heartiest thanks to WSSD especially those assigned ¢ounterparts
for their close cooperation and hard work in both office and the field, and the officers of
related agencies of Japan.
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Appendix - 1

Resistivity Interpretation of VEP
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Appendix - 2

Result of Water Quality Test



Result of PhysicoJChémical Analysis in Bati
Sample No.l-
Origin of Sample : Borehole No.l (WSS)
Date of Collection: i6/Jan. /%5
Date of Analysis : 01/Feb./95

Physical Characteristics

Appearance ¢ Clear

Cdor : Odorless

Taste r -

Color : Nil

Settleable Sclids : Absent

Fleating Solids : Absent

Suspended Solids : Absent

Total Dissolved Sol1ds 250

Turbidity : 1 FTU

"Temperature - :

Conductivity : 0.50 ms/cm
General Chemical Characteristics

Total Hardness as CaCO3 : 410

Carbonate Hardness as CaCO0j3 : 410

Non Carbonate Hardness as CaC0Os: Nil

Total Alkalinity as CaCO; : 370

Bicarbonati Alkalinity as CaCQs;: 370
Carbonate Alkalinity as CaCOz : Nil

PH : 8.50
Silica _ I
Sulphide as Hydrogen Sulphide : -
Carbondioxide R
Residual Chlorine ' -

Dissolved Oxygen : H

Ionic Contents _
Cations : ‘Anions |

NHet - - €l- © : 30,00
Nat - NO2- :Nil-
K+ s - - NO3-  : 12,30
Catt 1 120,00 7 F. : 0.43
Mgt ¢ : 2.63 HCOa-  : 451.60
Fe{Total): 0.02 CO3z-- : Nil
Mnt s : Nil S04-- : 21.00
Cutt : Nil PO4---: 2.75

Remarks; All the analyzed chemical constituents are within
“the acceptable range in accordance with WHO drink-
ing water quality guidelines.

Note; Unit is mg/litre unless otherwise stated.
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Result of Physico-Chemical Analysis in Bati
Sample No.2
Origin of Sample : Borehole No.2 (WSS}
Date of Collection: 16/Jan./95
Date of Analysis : 01/Feb./95

Physical Characteristics

Appearance : Clear
Odor : Odorless
Taste : -
Color 1 Nil
Settleable Solids : ‘Absent
Floating Solids : Absent
Suspended Solids : Absent
Total Dissolved Solids: 100
Turbidity ¢ Nil
Temperature HEE
Conductivity : 0.22 ms/cm
General Chemical Characteristics
Total Hardness as CaCOs : 480
Carbonate Hardness as CalOs : 480
Non Carbonate Hardness as CaCO3: Nil
Total Alkalinity as CaCOj -1 560
 Bicarbonate Alkalinity as CaCOs3: 560
Carbonate Alkalinity as CaC0z - : Nil
" PH : 8.50
" 8ilica L
. Sulphide as Hydrogen Sulphxde : -

. Carbondioxide : -
- Residual Chlorine oy -
-'DisSolvedEOxygen -

Ionic Contents :
Cations o - Anions

NH4 ! : - ‘ o Cl- 170,00
Nat o - ' ' NO;- : Nil

K Lt - _ NO3- :'13.90
Car+ : 120.40 . F- : 0,73
Mgt + : 40.76 HCOx- : 463.60
Fe(ToLal) G.01 CO3-- 1 Nil
Mnt¢ : Nil Do - 80s-- 1 48,00

- Cutt T .00 L POy---: 2.75

Remarks; All the analyzed chemical constituents are within
: the acceptable range in accordance with WHO drink-
ing water quality guidelines,

'Note: Unit is mg/litre unless otherwise stated.



Result of Physico-Chemical Rnaiysis:iniBati

Sample'No.3

Origin of Sample

Date of Collection:
Date of Analysis

Physical Characterlstxcs
Appearance

Cdor
Taste
Color

Settleable Solids

Floating Solids
Suspended Solids

Total Dissolved SOlldS

Turbidity

TFemperature
Conductivity

: Borehole No.3 (WSS)
16/Jan, /95
02/Feb. /95

Clear
QOdorless
Nil
Absent
Absent
Absent

400

Niil

(.80 ms/cm

General Chemical Characteristics

Total Hardness as CaCO; : 360
Carbonate Hardness as CaCQ;3 : 360
Non Carbonate Hardness as CaCQs;: Nil
Total Alkalinity as CaCOs : 560
Bicarbonate Alkalinity as CaCO3;: 560
Carbonate Alkalinity as CaC03; : Nil
PH : 8.50
" Silica T -
Sulphide as Hydrogen Sulphide HER
Carbondioxide -
Residual Chlorine -
Dissolved Oxygen -
Ionic Contents
Cations : Anions:- - -
. NHgt - -C1- *: 20.00
“Na* I - NOz - : Nil
K - "NOa- @ 1.60
Cat+ 120.40 F. : Nil
Mg+ :+. 11,956 ~HCO3- : 683.20
Fe(Total): 0.07 COs-- : Nil
Mnt ¢+ : Nil 50s4--": 19.00
Cut ¢ 1.01 POs---: 2.75

Remarks; All the analyzed chemical constituents are within
the acceptable range in accordance with WHO drink-
ing water quality guidelines.

Note; Unit is mg/litre unless otherwise stated.
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Result of Physico-Chemical Analysis in Bati
Sample No.4

Origin of Sample : Borehole No.4 (WSS)
Date of Collection: 24/Feb, /95

Date of Analysis : 17/Mar./S95

Physical Characteristics
Appearance : Clear
Odor : : Odorless
Taste HER
Color , : 15 Pt-Co
Settleable Solids : Absent
Floating Solids ! Absent
Suspended Solids : Absent
Total Dissolved Solids: 420
Turbidity : 2 FTU
Temperature i -
Conductivity + 0.86 ms/cm at 21,3 °C

General Chemical Characteristics
Totdl Hardness as CaCQOs : -
Carbonate Hardiness as CaCOs
Non Carbonate Hardness as CaCOs
Total Alkalinity as CaCO; : 400

ae ®8 4

Bicarbonate Alkalinity as CaCQ0z: 400
Carbonate Alkallnzty as CalCOs3 : Nil
PH HE
Silica -
Sulphide as Hydrogen Sulph1de R
Carbondioxide R
Residual Chlorine : I
Dissolved Oxygen ' : -

© Ionic Contents _ : : :
Cations : - Anions
NHst o = 0 ‘Cl- 1: 20.00
Na*+ HAE 1 NO2- ‘i 0.026
Kt - : . NO3- - 12.76
Catt T .96.00 F. : 0.33
Mgt e _ HCOa- : 488.00
Pe(Total}: .29 " CO3-- ¢ Nil
Mt s Nil 804-- 1 22.00

Cut* . : Nil : P04—-5:‘0.20

: Remarks, Al the analyzed chemical constxtuents are within
: - the-acceptable range in accordance with WHO drink-
ing water guality guidelines.

Note: Unit is mg/litre unless otherwise stated.



Result of Physico-Chemical Analysis in Bati
Sample No.5
Origin of Sample : Spring (at Ghion Hotel)
Date of Collection: 16/Jan. /95
DPate of Analysis : 02/Feb./95

Physical Characteristics

. Appearance : Clear

- 0dor : Odorless
Taste -

Color _ '+ Nil
Settleable Solids 1 Absent
Floating Solids : Absent
Suspended Solids : Absent
Total Dissolved Solids: 370
Turbidity : Nil
Temperature S
Conductivity : 0.80 ms/cm

General Chemical Characteristics

Total Hardness as CaCQOs + 350
Carbonate Hardness as CaCO;3 : 350
Non Carbonate Hardness as CaCOs: Nil
Total Alkalinity as CaCOz : 560

Bicarbonate Alkalinity as CaCOs: 560
Carbonate Alkalinity as CaCCi - : Nil

PH : 8.50.
Silica P -
Sulphide as Hydrogen Sulphide : -
Carbondioxide I
Residual Chlorine R
Dissolved Oxygen HE

" Ionic Contents :
Cations : S Anions o
NHqet - : . Cl- : 40,00 .
Na+ | 1 - : NOz- NIl
Kt : - NO3 - 1 6,30
Cat* : 92,00 F- : 1.02
Mg+ :.28.78 © HCO3- : 439.20
Fe{Total): 0.04 " CO3-- 1 Nil
Mn* : Nil ©80a-- ¢ 26.00

Cut* : 0.05 '  POg---: 2.00

Remarks, All the analyzed chenical constituents are thh1n
the acceptable range in accordance with WHO drink-~
ing water quality guidelines.

Note; Unit is mg/litre unless otherwise stated.
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Result of Physico-Chemical Analysils in Bati
Sampie No.b6
Origin of Sample ' : Legashéenbeko Spring
Date of Collection: 24/Feb. /95
bate of Analysis : 17/Mar./95

Physical Characteristics

Appearance : Clear
Odor : Odorless
Taste I

Color : 2 Pt-Co
Settleable Solids : Absent
Floating Seolids : Absent
Suspended Solids - 3 Absent
Total Dissolved Solids: 693
Turbidity : Nil
Temperature ¢ - :
Conductivity + 1.38 mg/cm at 20.8°C

General Chemical Characteristics
Total Hardness as €CaCOj : -
Carbonate Hardriess as CaCOj; HE
Non Carbonate Hardness as CaCQsz: -
Total Alkalinity as CaCO: ¢ 380

Bicarbonate Alkalinity as CaCO3;: 380
Carbonate Alkalinity as CaCOz ~ : Nil
PH -

- Bilica HEES

- Sulphide as Hydrogen Sulphide -
Carbondioxide S
Residual Chlorine S
Pissolved Oxygen C HEE

Ionic Contents : .
Cations S & Anions - :
NHst A B - Cl- - 70,00
Na+ - o g NOz- 00,281

SRy - i NO3- :/98.56
Cat+ : 124.00 F. : 0.66
Mg++ I HCO3- : 483,60
Fe(Total): 0.02 CO3-- : Nil.
Mnt ¢ : 0.20 S04-- : 206.00
S Curr 1 2513 POs---:0.10

Remarks; Nitrate concentration is above WHO drinking water
o -quality guidelines.

Note; Unit is mg/litre unless otherwise stated.



Result of Faecal Coliform Test ia Bati, Sampled and Analyzed on Jun./23/'95

No.|Kebele| Source |Place of |No of F.C. Remarks
Sampling Jper 100ml
1 2 1BR1&2&3&4 | P.Foun. 3
2 2 . |BB1&2&3&4{P.Foun. 2 |Same as sample No.l but different tap
3 2 . 1BB1&2&3&4{P.Conn. 2 |WT=27°C
4 2 IBHI&2&3&4|P.Conn. 1 |Wl=26°C, WSS tap
5 2 1BH1626&3&4(P.Conn, 4 Wr=29°C
6 Z 1BH1K2&3&4 |Barrel TMTC |WT=26°C, Fetched by sanple No.5
7 2 IBH1&2&3&4|Clay pot 101 |Ph=8.2, Fetched 1 day before, Covered
8 2 - IBH1&2&344(Clay pot 117 |Wr=21°C, Fetched 1 day before, Covered
9| 2 |[BHI&2&3&4|Clay pot TMTC - |WT=26°C, Fetched on the day
10 2  [BHILZ&I&4|Clay pot TMTC |WT=24°C, Fetched 1 day before, Covered
11 2 |BH1&2&3&4{Jerry-can TMTIC |WT=26"C, Fetched on the day
12 2 |BH1&2&364 |Jerry-can 28 |WT=24°C, Fetched 1 day before

This test has been carried out in the Community in which the experimental toilet
was being constructed. The Cormunity fetch water maimly from the public fountain
.- and private connection of sample No.l to 5 above.

Note;

"F.C. means Faecal Coliform.

*BH" means borehole.

"HDW" means hand-dug-weltl,

"P.Conn."* means private connection.

*Y.Conn." means yard connection.

PP.Foun.® meéans public fountain.
" "Barrel” means Barrel-container made of steel.
" PTMIC" means too many to count,
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Result of Fascal Coliform Test in Bati, Saspled and Analyzed on Feb./23,25/'95

No.|Kebele| Source {Place of |No of F.C. Remarks
Sampling |per 100ml

1 BH1 BR1 3 {Sampled fr the borehole directly

2 BH4 BH4 NIL {Sampled fr the borehole directly

3 i3 P.Foun, NIL |Directly supplied fr DH3, 300m away

4 BH1626364 | Chamber 5 [Supplied fr the collecting Chamber

5 |BH162&36&4 | P .Foun - 40 |lLocated just baside the chamber

6 BH1&2&364 | Reservoir NIL {Sampled fr the top

7 BH162&344|Reservoir 2 |Sampled fr the drainage

8 PH1626364|P.Foun.l NIL

9- BH162&3&4|P.Foun.2 NIL |Retested and showed same result of NIIL
10 BH1&263&4|P.Foun.3 1 |Retested and showed HIL at the 2nd

11 BH1626&35%4|P.Foun. 4 "NIL |Retested and shoied same result of NIL
12 . BH162&3&4|P.Conn. “NIL

12 {BH1&26364!P.Conn. NIL

13 BH1&2&3&4(P.Conn. NIL |Hotel private connection via small tank
14 BH16&2&364 Y . Conn. NIL

15 1 {BH1&2&3&4 |Barrel 1 |Covered by steel 1id, Fetched fr P.Foun.
16 1 |BH1&26364 |Barrel 8 (Covered by steel lid, Fetched fr P.Conn.
17 2 |BH1&2&344|Barrel NIL |{Covered by steel 1id, Fetched fr P.Foun.
18 2 |BH1&2&344 |Barrel 8 |Covered by steel 1id, Fetched fr P.Conn.
19 3 |BH1&2&36&4 |Barrel 19 |Covered by wooden 1id with cloth
20 1 |BHI&2&3&4[Clay pot TMTC {Covered by dirty cloth, Scoop was dirty
21 1 [BH1&2&36&4 |Clay pot 4 [Not covered :

22 3 |BH1&2&364|Clay pot NIL |Not covered, Fetched on the day morning
23 ~ . |Spring Legashenbeko' TMTC Unprotected spring, Goats shown upstream
There are four sources (BH1, BH2, BH3 & BH4) operated WSS, those of which are
collected into the‘COILecting'chamber and then pumped up to the reservoir.

Note; "F.C,

means Faecal Coliform.

"BH" means borehole,

"HDW"

means hand’dug-wéll.

P.Conn." means private connection.

*Y.Conn." means yard contisction.

"P.Foun.” means pubiic fountain.

"Barrel” means Barrel-container made of steel,
"TMTC" means too many to count.
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Bati— Activity Profile by Gender (Public Fouintain Users)

~ Activities Gend‘e d Remarks/Time/Place
o Male |Female| @ =
Fetches drinking water n . y | Somelimeschildren
Does laundry n y Sometimes children at river
Waters Hvestock - - Notinthe town
Takes water from container y ¥ All including children
Disposes of solid waste n y
Constructs latrines y n
Keeps latrine clean n v | Donotallhave latrines
| Keeps compound clean n y
Teaches children about hygiéne y ¥ Mostly women
Takes care of sick children n - y

Note: We didn't see water containers eleaned but women said they cleaned containers with medicinal
leaves one in 3 days.
y=Yes,n=No

Bati— Diagnosis of Rach Group by Activities (Private Conneciion Users)

Activities = Gend:a ! Remarks/Time/Place
o Male |Female
Fetches drinking water : n y ] Pluschildren
Does laundry n y
Disposes of solid waste n ¥ _
- Constructs latrine (Supervision) y n Paid labor
Keeps compound clean n y
Keeps latrine clean n y Do not all haveé latrines
Teaches children about hygiene n vy |
Takes care of sick children n y
y=Yes,n=No
Bati— Daily Schedule (Public Fountain Users)
. Man Time Female
CGets up, felches donkey - : 4 Gets up and makes packed lunch for husband
| Takes donkey to fetch wood in surrounding 8 |Goetbacktosleep
countryside Z 6 s ' .
# {takes food with him) _ 7 = | Gets up, fetches water, makes breakfast and
” ' ' 8 |eatswithchildren '
House work (Children go to school)
% 9 z
# ' 10 # including taundry at river
% 11 %
& ' i2 7 o
# ' 13 | Ratslunch with children -
4 14 | Perhaps spinning cotton/sewingor
“ 15 | house work '
4 ' 16 | Collects wood for domestic use
Short rest then goes to town to selt wood 17 “
“ ' ' 18 Prepares supper
o . 19 3
Returns home, gives wife cdsh | 20 |Eatsdinner with family
Eats supper together with family 21 Cleans up dishes
Goestosleep - ‘ . 22 | Goestosleep
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Rati — Daily Schedule (Private Connection Users)

‘Man Time - ~ Female
o 6 | Getsup, bathes and prays
‘| Gets up, washes and prays 6 | Prepares breakfast
Eats breakfast before wife 7 | Bats breakfast after husband
| Goes to shop (shop keeper} 8 | Weshesdishes

” 9 | Makes beds and cleans houso
& 10 Does laundry etc.
2 11 ]

Goes to mosque 12 | Prepareslunch

Relurns home, eats lunch, rests 13 ! 8erves husband lunch

Goes to shop (shop keeper} 14 - | Eats lunch and has coffee ceremony with
o 15 mother-in-law
¥ 16 %
* 17 House work
7 18 Prepares supper

Goes to mosque - 19 {Feedschildren

Returns home 20 | Peedshushand

Eats chat with friends 21 Feeds self, cleans dishes ete.
% (3 daysaweek) 22 jQoestosleep
# 23 '
# 24

Nota:

Man runs a family store selliﬁg soap, shoes, clothes and such like

Bati-—- Access and Control Profile (Pubhc Fountdin Users)

1 tems Access | Control " Comments |

M|FIM]|PF .

Resources _

Piped water resources ylyln]n ;

Money for water, soap etc. vy | v.| ¥y | n {Money shared, not willing to discuss

o . mechanism =

Labor for latrines ylyjvyln

Land for latrines . nln|ntin

Benefits : N D

Time savings. n |y | n |y |Alsoincluding girls

Improved health y | y 1y |y |Allwill benefit

y=Yes, n=No

a Batl ~ Aceess and Contro! of Resources/Benefits (l’rwate Connection Users)

Items Access | Conteol Comments
o M|[F|M][F .
L Resources .
Piped water r esources yiy |y !ly |24 hour running water
Money y | ¥y | ¥ | n |Moneyshared, not willing to discuss
_ : mechanism
‘1 Labor for latrines nin{n|n |Paidlabor
Land for latrines y | ¥y | ¥y { n |NotallPCusersownland
Benefits ' '
Improved health - - | - |Mayindirectly improve
y=Yes, n=No B




Bati— Needs Analysis (Public Fountain Users)

ftems

‘Gender

Comments

Male_j Female

|

Practical needs

Water - less queuing

- some additional PFs

- community shower facility
Health - bilharzia reduction

- malaria reduction

_ - cheaper medicines

Sanitation
-pit emplying system
-public/community latrines

-prefer household not community
atrines

-improved drainage

A S T = =]

w

e

e e

Not identified by all groups

| Particularly for existing latrines

Some people do not want them near their
homes. The latrines must need water and must
be segregated by sex

Land not owned or available

Strategic needs

Water - tobe controlled by the
government

Sanitation - communily managed
latrines/showers

Priority need, but only with a valid pit

emptying system

y=Yes,n=No

Bati—Needs Analysis (Public Fountain and Spring Users)

‘Ttems

Gender

Comments

Praétical needs

Male lF‘em ale

Waler -lessqueuing n- y
-lessdistance n’ y ‘ _
- PF's quality for drinking y: | v PF water preferred for drinking, better taste
I Health - bilharzia reduction y | ¥ © |Major problemin the town -
Sanitation A ‘ :
-privacy between menand women |y Ly .
-public/community latrines y y Must have pit emptying system
-segregation for maleffemale y y + non water-flush
-community shower facilities y y Lower priority than for improved water supply
Strategic needs oo
Water - government must y y Except for Kersa who could manage the public -
manage the extra PF " | fountain or hand pump themselves,
facilittes _ . .
Sanitation - community latrines Ty y Need support from Kebele/municipality to
“with pit emplying enforce
system-self managed

y=Yes,n=No

33




Bati— Needs Analysis (Privz{lc Connection Users)

Gender -
Items Comments
Matle IFemaIe

Practical needs : _
Water Existing access to water OK
Health :

-require proper medication y y
Sanitation _

-houschold latrines y y | Many use open field. Public latrines would be

' acceptable

-pit emptying system 'y y

-segregation for male/female y ¥ . -

-communily showers y y Some have private showers
Strategic needs
Sanitation

-Public toilet in public places to be ¥ y * Pitlatrine preferred.

managed by the government Elder suggested bus stand
-Community latrines could be ¥ y

managed by the community-free

of charge.

-Public showers could also be y y

community managed.

“Note: *Unlessavacuum truck canbe utitized for Bati there will be resistance to any form of latrines -
this will need to be overcome before implementing any sanitation programme in the town.
y=Yes,n=No
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Appendix - 4

Summary of Group Meeting



BATI ~ Summary of group meetings

Group 1

Group characteristics

Group needs
Ketails . :
iGeneral Mixture of Amhara and Oromo, 1-Public Fountain
Daily labourers
ater Spring users and public fountainjRe-opening of public fountain.
users. Long queues at public Government should manage it and
fountain. Used to be another be responsible for it.
public fountain nearer to them
_ but this was closed down, _ o
SanitationiAll practice open field N/A
: Mefecation. None have latrines. :
Health o N/A . __R/A
Group 2 Group characteristics Group needs
details
ceneral Mixture of Amhara and Oromo, 1-Re-opening of former publlc
Daily labourers |fountain
Hater Private connection vendor users,|Re-opering of public fountain.
public fountain and private Government should manage it and
connection users. Long queues |be responsible for it.
at public fountain. Used to be
a public fountain close to thein
but this was closed down.
Sanitation[Most practice open field
defecation although some have N/A
latrines. :
[Health N/A N/A
Group 3 Group characteristics Group needs
details :
General 20 women highlanders and 5 Afar |l-Increased income /ewployment,
men, Kebele (01, Petty traders |2-Food, 3- 0Oil,
Water Majority use PFs which takes Some would like PCs but most
between 15 mins and 2 hours would like additional PFs with
{10c/601}. Others have PCs. PFllonger service time. Hot ‘
users (women} go to river to dofprepared to undertake communlty
laundry once a week., Afar use management of additional PFs,
water in Mosque area. Some buy [Not prepared to pay INGLE for
| _|water frow vendors {20c/301}. improved water 'supply service
Sanitation[Most practice open defecation. |Some people mentioned a problem
Children's excreta is disposed |of poor sanitation conditions
of in open field by women. near to dwellings and identified
Latrines are problematic in Batifa need for Authorities to
having bad smell and poor enforce some measures of control
maintenance. WNo rocm for on areas of open waste disposal
latrines, even communal ones.
Rubbish disposed of in open
: field sites. e - L .
[Health Common diseases include coughs, [No other health needs identified
vomiting and diarrhoea for '
lchildren. Malaria is seasonally
4 problem. Health education
given at clinics malnly on child
care, Quality of HEd is good,
but medicines are too expensive.
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BATI - Summary of group meeti

ngs {Continued)

PC Vendor users. PF users do
laundry at river (women}).
at PFs only available in
mornings (10c/3 pots). When
water supply not working, use

spring water but this does not
happen often

Group 4 Group characteristics Group needs

General Mixed Oromo and Amhara, Mixed 1-Improved health/free
religions, 15 women, 3 ren, medicines, 2-Latrine improvement
Kebele 03, Traders and food programme, 3-Food distribution
reparation and selling o

Water Mostly PF users and some PC and [Would like additional public

fountains, but not prepared to

Waterjpay wore for water and require

Government management of these
facilities.

Sanitatianost practice open defecatibn,

women go to same place but at
ldifferent times. 3/18 have
latrines. All live in rented

Vacant sites are available for

community latrines, and would be
able to manage them and provide
labour for construction. Would

housing and have no control over|pay to use public showers if

land for latrine building. = [they were available.
Health Common diseases include TB, Fo health improvements
l Bilharzia identified
Group 5 . |Groub characteristics Group needs
kdetails . '
General Mixed ethnic groups no Afar, N/A
Small business people !
lHater Public fountain and private
“leonnection users. Laundry done N/A
1 at river. . N
Sanitation N/A N/A
" Mealth N/A N/A -
8?355‘6 Group characteristics Group needs
details : _ :
General Mixed ethnicity (no Afar), o
' Beggars and Wood collectors/ N/A
o sellers . ‘ : i
Water PF Users, DLaundry done at xiver :
y women:. Monay for wakter no N/A
: i . iproblem{!?) . .
“Isanitation|All practice open defecation N/A
- [Health “N/A N/A
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BATT - Suntsary of group meetings (Contimied}

Group 7 Group chardcteristics Group needs
details ‘
General Mixed ethnicity, Mostly 1-Water, 2-~Health/medicines
(Area Christians, ¢ women, 10 men,
known as [some children, Kebele 03,
Kersa) Government workers and teachers L -
ater Spring water used for drinking [Would like piped water supply
and river used for laundry and [with PF.{community managed) and
bathirig. Women fetch water with|PCs, or if not possible.to have
children. women and single men jhandpump repaired and training
do laundry. Obtaining spring in order to manage and maintain
water very difficult in wet it themselves. Would help with
season, Handpump in area not labour to construct the PF.
. biorking : . ]
Sanitationpost practice open defecation, [Would like commurity latrines
women go under cover of darknessland could manage thew and assist
to same sites. Rubbish with labour for construction.
disposal is also open field. Would share latrines by sex.
INot interested in public shower.
fHealth Common diseases include ‘JInterested in knowing more about
Bilharzia and Malaria. Fully healtn
aware that poor water and
sanitation causes diarrhoea and
ill-health. . Health education
only available to the sick at
the clinic,
Group 8 Group characteristics Group needs
details . '
General Mostly Muslims, Mixed ethnicity |1-Latrine
{no Afar} Government employees
and swall business proprietors o
Water Public fountain and private
connection vendor users. A few
have private connections {2 in N/A
15} . ' Sometimes laundry is done
C at the river side. ‘
Sanitation N/A "N/A
feaitn “N/A -

N/A



BATI - Summary of group meetings (Continued)

Group 9 Group characteristics Group needs
details
General Mixed ethnicity, Mixed 1-Latrine, 2-Food, 3-Water
{Behind religions, 10 women, 3 men, some
Shell children, Kebele 02, Petty
station) [traders _ .
later Public Fountain users, but PF Would like PF opened in their
not open long enough for demand |area and can not afford PCs.
so supply supplerented with Could operate PF themselves, but
spring water and laundry done atpnot sure if they could pay for
river (women). Uséd to be a PF lrepairs so best for Government
nearer to them but it was closed|to manage.
down. Sometimes buy water
_ from vendors (25¢c/301). i
SanitationjAll practice open field Would like commmunity latrine
defecation, all must go under with 4-5 cubicles shared by sex.
cover of darkness. Children's |[Government land is available for
excreta is cleared and thrown injbuilding latrines and could
-lopen a little further from the manage themselves. Need water
homes . No problew of handling |for cleaning purposes but not
composted excreta but there is apour flush latrines. Willing to
problem with suction truck for [provide labour for construction.
erptying. ]
ealth Common diseases include No other health needs
Bilharzia. Some have awareness |identified.
of the link between poor
water/sanitation and diseases.
Group 10 |Group characteristics Group needs
‘details .
“{General | Mixed ethnicity but no Afar, 1-Latrine
Petty traders .
Water Public fountain and private
connection users. Laundty done N/A
- . ‘lat river. ‘ :
‘Isanitation 'N/A N/A
‘ealth "N/A N/A
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BATI -~ Summary of group meeti

ngs {(Continued)

Group characteristics

connection users. New P¥
reliably opened yet. Other PFs
aré some distance away and
supplement with river.
get watér at night.

recently opened in area, but not

PCs only

Group 11 Group needs

details _ :

General Mixed ethnicity, Mostly Muslims,|l-Food, 2-Free medicines,

{Ghedi 10 women, 10 men, some children,

Area) Daily labourers, petty food

| traders = .

Water Public fountain and Private fWould like PF to be opened each

day for two hour and PCs to
function 24 hours each day.

Sanitation

Some have private household :
latrines, others use open field
sites for defecaticn. Women go

darkness.
latrine building as many in
rented housing.

to the same sites under cover of
NHo land available for

Would like some community
latrines for those in rented
housing. Can help with labour
for construction and with
management.

Health Cormon diseases include 1B, Mould like some health education
Gastritis, Malaria and but are not sure that they would
Pneumonia. Health service and. |be able to afford to make
medicines used to be free, but |required changes.
now must be paid for. Health

_ education has not been received

Group 12 |[Group characteristics Group needs

details _ _

General Mixed ethnicity but no Afar, .[l-Latrine
Petty traders and daily
labourers . | :

ater Private connection and public
fountain users. Laundry is done N/A

. . [at the river. . ) :

Sanitation N/A N/A -—_

Health N/A N/A |
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Appendix - 5

Financial and Socio-Economic Data



Table 1 (1} Summary of Financial Aspects of WSS in Rieven Centers
Ttem Dupti Mille Bati Werota Aykel  Debre
"Tabor
1. Population 14,737 3,902 14,354. 21,845 11,718 25,575
2., Water production n.a. ‘n.a. 113,523 58,318 11,303e 11,930
& consumption in 35,565e 29,232e 90,218 46,104 '10,173e 9,713
1993/1994 (m3) :
tWater consumption/ 6.6e 20.5e 17.2 5.8 2.4e 1.0
population/day (1)
*lL.eakage ratio (%) n.a. n.a, 20.5 20.9 10.0e 18.1
3. Income & Expendi- 51,267 48,818 131,144 64,648 50,863e 31,337
ture in 1993/1994 60,188 38,182 132,245 53,304 22,560e 78,328
{birr)
#Bill collection 85.7  79.1  94.4 99.9 - 67.8
rate (%)
$Income/consumption 1.44e 1.67e 1.45 1.40 5.00e 3.21
“{birr/m3) : A
*Expenditure/pro- n.a. n.a. 1.186 0.91 2.00a  6.57
duction (birr/m3)
#Income/Expenditure 85.2 -127.9 99 .2 121.3 225.53 40.0
(%)
4. No. of personnel, 10 11 25 .18 13 18
- female, tempo-- 1 5 5 -4 © 4 5
rary/contract - 10 i1 . 8 -0 8 0
*Production/worker = n.a. n.a. 4,641 3,240 3,478e 663
{m3) L ‘ : . N .
*Income/worker 5,126 4,438 5,246 ° 3,592 '3,913e ' 1,741
{birr) : .
$Expenditure/ 6,019 3,471 5,290 2,961 1,735e 4,352
worker {(birr)
5. Average monthly 129 96 204 217 70 173
salaries (bjrr) - _
6. No. of house/ 190(70) 89 852 396 - 320
yard connections, ‘8(2) 8(5) 12 7(6) 5{3) 18¢(2) .
public fountains, 1 1
hydrants
Notes: 1. e = eétimates of assumptions 2. n.a.= not available

3. parenthesized figure =

functional
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Table 1(2) Summary of Financial Aspects of WSS in Eleven Centers

Item Nefas Chagnz Bure Bichena Dejen
Mewcha
1. Population 13,726 26,823 14,742 14,628 10,250

2. Water production 42,216 74,219 66,278 17,810 48,409
& consumption in 31,206 55,045 55,008 15,826 41,201
1993/1994 (m3)

sWater consumption/ 6.2 5.6 10.2 ‘3.0 11.0
population/day (1)

*Leakage ratio (%) 26.1 25.8 17.0 " 11.1 11.6
3. Income & Expendi- 56,457 68,590 66,751 34,679 62,088

ture in 1993/1994 79,567 72,172 102,308 71,591 67,8486
(birr)

*Bill collection 91.7 85.8 98.2 896.8 " 89.0
rate (%)

*Income/consumption 1.81 1.25 1.21 2.19 1.51
“(birr/m3)

¥*Expenditure/pro- 1.88 .97 '1.54 41.02 1.486
duction {birr/m3)

*Income/Expenditure  71.0 95.0  65.3 48.4 91.5

- (%) . )

4. No. of personnel, 19 17 22 20 17

- female, : tempo- 5 6 : 7 6 3

rary/contract 1 2 o 2 0
*Production/worker 2,222 4,366 3,013 891 2,745
(m3) ' C . :
#Income/worker 2,071 4,035 3,035 1,735 3,652
(birr): ' :
¥Expenditure/ 4,188 4,245 ‘4,650 3,580 3,991
worker (birr)
g 5.'Aveiage monthly_ 153 143 241 170 211
salaries (birr) o ‘

6. No. of house/ . .~ . 383 327 478 238 380
-yard connections, 14(13) 12 13(12) 7 7
"public fountains, '
hydrants

Notes: 1. e = estimates or assumptions 2. n.a. = not available

3. parenthesized figure = functional



Table 2 (1) Financial Condition of Water Supply Service in Batl

TUTTTTOHT T al Vater Trige: T Bivv/m3 for all €Tients
2. Production and Consunmpticn of Water, 1993/94
}) Productien : 113,523.00 m3d
2) Consumption: 90,217.50 m3
* Daily waler consumptlion as divided by tetal population = 17.2 litre
¥ Leakage ratio = 20.5%
3. lIlnceme and Expenditure
1) Income : 131,144,156 birr

Major sources: of income

11 Measured water sales 74,222.00 birr (56.6%
2} Service . charge 25,011.38:birr {19.1%
3} Cash water sales 15,500.50 birr (11.8%
{4} Meler rent 4,263.00 birr T.1%
¥+ Bill collection rate = 94.4%
* Income per unit consumption of water = 1.45 birr/m3
2) Expenditure: 132,245.21 birr
Major items of expendituvre . o
1) Salaries 61,149.68 birr (46.2%
2 Electr101t¥ 26,760.00 bire (20.2%
3) Pipes and Tittings 6,643.74 birr 5.0%
4} Buildings and improvemoent 8,221.15 birr 4.7%
) hxpcnd;ture per unit production of water: 1.16 birr/m3

"% Income-expenditure ratio: 98.2%
4. Organization and Personnel
1} No. of personnel: 25 (5} [8]

2'13 Head, WSS .
2} Custémers' service

——

Table 2 (2) Finanelal Condition of Water Supply Servic.e in Batl

{3) Admxnlstrailon . 9 15]
1 admlnlslrator 1 store keceper, 6 [5]
§uatda. clerk
{4) 1nance ) 9 {(5) [2]
(1) cashier, 1 51) b 11 -collector, 1
meler reade r, 6 ( } [2} water sellel Lo
{5) Ulban water pg & semera§ ‘ 6 [1]
assistant lec nician, umbets. v :
1 [1] motor operator

Note: Parenthesized and bracketed figures denoteé the aumber of
"female and contract workers respectively.

* Production per worker = 4,541 m3/year
* [ncome and expenditure per worker = 5,246 birr, 5,290 birr/year
2} Average monlhly salaries of employecs: 204 birr

5. No. of Distribution Facilities

1) Yard conneclions : 852
1) Household S T51
Govermnental & ‘public ) 24
Commercial 77

2) Public fountaing : 12i(dli ruhctfonal)
3) Hydvrant : 1

6. Problems and Oolllenecks

Shoatdga of pumps. Additiopal \e[llcal rumps are acednd.
Limited capacitly of the collection chamber

Dlstrlhulzon }ines are not only old, but aiso do not cover all the
town.

Shovtage of tlalncd (tcchnlcal) manpower

L.Lack of vehicles.

Shortage of water meters,

Short a%e of pipes and fittings.

Lack of tool kits.

i Old resarvoir with timited capacilty.

WEO=-IBHN AN
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Table 3 (1) Summary of Soclo-Economic Aépects of Eleven Centers
Item Dupti Mille Bati Werota Aykel Debre
Tabor
1. Administrative Conditions
1. No. of gov't 500e 336 368 322 - 412 1,674
employees
3No. of gov’'t 34 86 25 i5 35 65
employees/1,000
population
2. Average salaries 311 311 355 308 391 397
of gov't employees
{(birr)
II. Population
1. Population 14,737 3,902 14,354 21,845 11,718 25,575

2. Ethinic composi-~ Amh.84

Amh.69 Amh.49 - Amh.987

tion for top two Afa. 6 Oro.l4 Oro.28 Tig. 3 Kim,20
(%}[Amh.=Amhara, Afa.=Afar, Oro.=0Oromo, Tig.=Tigre, Kim.=Kimant,

Age.=Agew]
3. Religious compo~ = 42 43 12
“sition, Christi- 58 57 88
ans & Moslems (%)
4. Family size : 4.5 4.6 6.2
5. Area (ha) 1,600e 68 260
¥Population density

{persons/ha)
 III. Educational Conditions

3,182 457

1. No. of pupils/ ‘2,500
students ‘ :
*No. of pupils/ C 22 12 17
students per 100
" population
, 2. Literacy ratio (%) 70 62 . 48
. 3. Primary 'school - 62 53 53
: enrollment ratio
(%)
- 1V.. Medical Conditions
1. No. of medical 36 4 22

personnel

9.2e  57.4  55.2

3,817

80 81
19 19
6.3 5.5
640 322

34.1 36.4

3,944
17 34
83 Ble
57 Bhe
9 18

Amh.73 Amh.100

95
5

1,402
18.2

7,950

31

74

5

81




“Table 3 (2) Summary of Soclo-Economic Aspects of Eleven Centers

2. Monthly household 334 223

income (birr)

Ttem : Dupt i Mille  Bati Werota -Aykel - Debre
Tabor
*No. of medical 2.4 1.0 1.5 0.4 1.5 3.2
personnel per
1,000 population
2. No. of cases for 14,943 1,611 11,642 18,084 13,683 21,318
- top ten diseases
*Estimated No. of 30.4 12.4 24.3 24.8 35.0 25.0
cases per Year as
percentage of
population (%)
3. Under 5 mortality 213 154 163 95 n.a 73
rate (/1000)[n.a.=not available]
4. Life expectancy 47 53 52. 61 5be 64
(years)
5. Houscholds using 88 45 68 61 a9 65
septic tank / :
pit latrine {%)
V. Economic Conditions
1. No. of commer- 1,106 204 243 812 450 1,672
cigl/industrial {331) (162) (68) {201) (115) {(574)
establishments o .
[parenthesized figures=No. of hotels/restaurants]
¥No. of establi- - 75 52 17 37 38 65
shments per 1,000 {22) . (42) (5) {(9) (10) {22)
pepulation
" 306 262

182 . 248

- Note: e=estimates
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Table 3{(3)  Summary of Socio-Economic Aspeets of Bleven Centers

‘Ttem Nefas Chagni  Bure Bichena Dejen.

Mewcha

I. Administrative Conditions

1. No. of gov't 541 727 845 489 - 3178
employees

*No. of gov't 39 27 57 57 37
employees/1,000
population

2. Average salaries 287 368 292 | 374 407
of gov’t employees
(birr)

11. Population

1. Population 13,726 26,823 14,742 14,629 10,250

2. Ethinic composi—~ Amh.100 Amh.74 Amh.94 Anmh.99 Anmh.99
tion for top two Age.19 Age. 4 Oro. i1 Tig. 1
(%) [Amh.=Amhara, Afa.=Afar, Oro.=Oromo, Tig.=Tigre, Kim.=

Kimant, Age.=Agew]

3. Religious compo- 94 44 92 67 85
sition, Christi- 6 56 ¥i 33 35
ans & Moslems (%) ’

4. Family size _ 5.9 6.1 6.8 6.2 6.8

. Area (ha) 648 920 1,280 200 280
- ¥Population density’ 21.2 29.2 +11.5% - 73.1 - 36.6
(persons/ha) ' ‘ ~ : ‘

'III: Educational Conditions

‘1.

‘No. of ‘pupils/. 3,743 5,339 4,388 3,465 2,661
-students ‘ C . ' '
~ %*No. of pupils/’ o2 © 20 30 24 286

Iv.

students per 100
population

. Literacy ratio (%) 70 74 61 69 81
Primary school 59 . 17 69 68 64
enrol lment ratio : :
(%)

Medical Conditions

No. of medical 43 - 25 22 27 5
personnel




Table 3 (4) Summary of Soclo-Economic Aspeets of Eleven Centers

Item Nefas Chagni

Bure Bichena Dejen
Mewcha
#No. of medical 3.1 0.9 i.5 1.8 0.5
personnel per
1,000 population
2. No. of cases for 22,002 11,782 15,112 7,441 3,790
top ten diseases . . . _
¥*Estimated No. of 48.1 13.3 30.7 15.3 11.1
cases per year as
percentage of
population (%)
3. Under 5 mortality 196 144 131 173 165
rate (/1000)([n.a.=not available}
4. Life expectancy 49 54 56 52 53
{years)
5. Households using - 58 61 58 45 54
septic tank /
pit latrine (%)
V. Economic Conditions
1. No. of commer— 860 546 246 414 345
cial/industrial (209) {91) {65) “(47) {(74)
~establishments :
[parenthesized figures=No. of hotels/restaurants] :
*No. of establi- 63 20 17 " 28 34
shments per 1,000 (15) (3} (4} {3) {7)
population .
2. Monthly household = 202 203 253 324 312

income (birr)

Note: e=estimates
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Table 4 (1) Soclo-Economie Condition of Batl

T. Admlnlstratlve Canditions
Administrative Class:flcthon' Region -3, Zone = Orcmia
2. Government Organizations
1; Agricultural Durcau
2 ?ﬁtu:ag Resources Development and Environmental Protection
3) Weroda Administrati
4) Ethiopian Electric L!ght and Power Authority (EELPA)
5) Financial Bureau
6) Educational Bureau
7 Mun1clpal1ty
8) Health Center
9) Custems Office ]
10) Meteorological Service ..
11) Relief and Rehabilitation Commnission (RRC)
12) Pelice. | :
13) Post:-Office .
14) Telecommunications
15) Weroda Court
16) Weroda Attorney
17 Water SUR i Service (hSSI
Notes: 5 are not included in the above ozganlzations
2. There is no NGO
3. No. of government Employees and Their Average Monthly Salaries:
366, birr
* No. of governhent employees per 1,000 population: 25
4. No, of Kebele: 3
11, Socio-Economic Conditions
‘1.  Population .
i) Total population: 14,354
2) Ethnic compositlion: Amhara 49.0%), Oromo (27.7%), Afar (12.5%),
Tigre 3 5%), Others (é.S%g (
3) Religious composition: Christians (12%), Moslems (88%)
4} Average family size: 6.2 persons
- Table 4 (2) Socio-Economie Condition of Bati
Arvea: 260 ha ¥ Population density: 56.2 persbns!ha
3. hducatlonal Conditions
1) No. of qchoolb, class rocms, teachers and: puplls/sludents
' Ticms Kinder— "Eléméniary Junior and SED]OP
S garten School . lHigh School.
{1) No ot Schosls : S | 1 1
(2} No. of class rooms 15 © . 30 .25
3) No. of teacheis . 2 S 44 - 24
4) No. of pupilq/studenls n.a. 1,500 1,200
NG (68T 17 6, /. 5 1ot available
: 2. The kindergarten is not yet functicnal.
¥ No. of pupils/students per 100 populatién: 17
2) Litevacy ratio: 48% (1984)
3) Primary school enrollment ratio: 53% (1984)
4, Medlcal Cond1t1ons
1) No. of medical 1nst1tul1ons/estab!xshnents
.1 Health Center, 1 District Health Management 3 private drug
" stores ’
2) No. of medical personnel (Health Center):
2 doctors, B nurses health a351stants. 2 laborator
techpnicians and 1 pﬁalmacy technicians ... 22 in tota
3) Incidence of diseases (Heallh Center, Jul. 1993 - Jun. 1994}

1) Top ten diseases
Inflammatory discases of the eyes
11 Infection of the skin and
. subcutancous tissue
iii. Otitis media and mastoditis
i Other discases of digestive system
Influanza
neumonia
Intestlnal pavasite
Bronchit
. Malaria
. Gastiritis

=
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Table 4 {3) Soclo-Economic Condition of Batl

iz} Es}lmated nunber of cases p

ear as
642 x 1.8) / (14,354 x X KL

er
5) 24, 3%

porcentage of population:

Notes: 1.5 = coefficicent to estimate the total numbor of cases,

5 = coefficient to estimate covered population
4) Under 5 mortality rate: 163/1000 (1984)
5) Life expectancy: 82 years (1984)
6) Households more or less using septic tank and pit latrine: 68%
6. No. of Holy Places: 1 church, 4 mosques
6. Econemic Conditions )
i) No. of commercial and industrial eéstablishmonts

T . Annual Tncome (birr)
Classification :

<1000 000 T 3,000 3,000 ¢ Total

1. Tlotels & restaurants

Hotels 0 3 0 3
Restaurants 11 4] 0 18
Bars 8 8 4 20
~Snacks 5 ] 1 7
Tej houses . 14 2 0 16
Bevcra%c groceries 4 2 o G
Sub-total 42 21 5 68
2. Shops 79 54 " 30 163
3. Cottage industry (grain mills) 0 ; 12 12
‘Total 121 75 47 243

* No. of commercial and industrial establishments
per 1,000 population: 17 '
2) Maior occupations

{1) Retail trade .
{2) Government epployees

Table 4 {4) Soclo-Economie Condition of Batl

3; Agriculture (farming and animal nhusbandry]
4) Day laborers )

ar
1}

ket

3} M o .
{ Major marketable items:

ruit, candy, butter, salt, etc.} ;
(2) Prices of some of major marketable items
‘Grains (unit: birr/100 kg) millet: 200, taf: 260
Livestock {unit: birr/head)
ox cow camel sheep goat donkey

700 560 900 [0) a0 250

{3) Market day - Monday (60,000 pcople gather.)
4) Average monthly household income: 306 birr

rains, animals, clothes and daily hduscho)d items {vegetables,

Yoirces: Water supply Service, Weroda Administralion,; Financial Bureau,
Educational Dureau and Health Center in Bat:; Saocio-Economic
Sam lin% Questionnairve Survey by JICA; Central Statistical
Autﬂori y



Appendix - 6

Result of Initial Environmental Examination



PrOJect Descrlpllon on Initial annronmental Examination in Bati

-Ttems

Pescription

Project Title

Eleven Centers Water Supply and Sanitation

Background

1. Insufficient water supply and low per-capita-
consumption due mainly to high population growth
, aged facilities and poor 0&M.

2. Poor sanitation prevailing the Project site
which could contaminate the water source(s}.

Objectives

To supply domestic water which meets peaple’s
demand and to improve sanitary condition.

Location

|Bati, Region-2

Executing Agency

Water Supply and Sewerage Service Depaztment
Ministry of Water Resource

Beneficiaries

About 14, 400 of the population to be benefited.

Dimensions of the Plan

Rehabilitation of existing facilities, and new
boreholes, reservoir and distribution network.

" Type of Work

Rehabilitation and new construction work

Purpose

1. To provide domestic water and improve sanita-
tion facilities.

2, To initiate people's awareness on water use
and sanitation.

Water Resource

Groundwater, There are minor springs but not to
be cansidered in this Project.

Water Quality

Chemical aspects are within WHO guideline values
Biological contamination is notified.

Main Facilities

Borecholes with pumping system.

Water Storage Facilities

Filtration Plant

Related facilities

Reservoir (ground tank type)

Not to be con31dered

Dlstributlon pipes, publlc fountalns, drainage
system and latrines

Remarks

hlorlne or its der;vatlves such as mainly
calgium hypochlorite is used for disinfection
in Ethiopia.
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Site Description on Initial Environmental Examination in Bati

Tteas

Project Title

Description

Eleven Centers Water Supply and Sanitation

Sgocial Environment

Residents {population,
tribe, consciousness)

Population about 14,400, majority Amhara with
about 30% of Oromo.

- Facilities related to
life {electricity, etec.)

The electricity is hydro-powered and supplied
for 24 hours.

Health and Sanitation
{(diseases, clinic, etc.)

0 hospital, 1 health center, ! district health
management, 3 drug stores

Natural Environment

Topography, Geology and
Hydrogeology

Located on the Rift escarpment. Ashangi basalt
is the major structure of the area.

{Groundwatér exists in weathered basalt or fault.

Meteo-hydrology
Groundwater/spring/river

Annual rainfall about 880mm, 2 springs near the
town with 0,05 and 0.1 1/s of their yield.
Existing borehole yield ranges 2.8 to 3.3 1/s.

Endangered fauna and
flora

Nil

Public Nuisance

Nuisances

Water supply condition is relat1ve]y good, supp-
orted by 4 boreholes.

During rainy season, stagnant water appear and
remain’ behlnd Kebele 2 office.

Regulatlons and Compensa-
tion

Although the land is officially owned by the
state, those who lose their dwelling and commer-
cial area because of the project will be given
substitute land. Also, Compensation will be made
for properties such as houses and trees, which
will be damaged.

Remarks

There is tendency of dependent, which could be
rajor hurdle in terms of motivating the popula-
tion.
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Scoping Format for Initial Environmental Examination in Bali

Environmental Components|Classi- Description

fication

1.Social Environment

1.1 Resetilement B The facilities are small and expected to
give no resettlement.

1.2 Economic Activities D The economic activities will be enhanced
by the water supply and sanitation improv-
ement.

1.3 Facilities B The construction work and the facilities
have little impact on existing facilities
such as schools and hospitals.

1.4 Collapse of Communi—. B Nil. If a water users commititee was orga-

ties nized by the community itself to look
after: the facilities especially public
fountains, the community would be enhanced

1.5 Archaeological and B Nil

Cultural Heritage

1.6 Vested Rights C Compensation shali be given for land and
properties if these were affectéed by the
Project. o
Water vendors may lose their income source
by the newly supplied water.

1.7 Publie Health and D/C Sanitary improvement will enhance the con-

Hygienic¢c Condition dition. Drainage system must be accompani-
ed with the improvement of water supply.:

1.8 Waste Disposal B | During construction works, there will be

: little waste disposal from the view of the
small construction scale. After:commissi+
onning, no waste disposal is éxpected.

1.9 Accidental Damages c Consideration be paid to the alignment of

to Facilities pipelines in order to avoid public nuisan-
ce to dwellers.

2. Natural Environment

2.1 Geographic and Geo- B No effect is expecled to geographic and

logical Condition geological condition.

2.2 Soil Erosion C The earth work gives little soil erosion,
judging from the construction scale.

Note} A: Advance Impact, B; Negligible Impact C; Unknown Impact D; Enhancement

to be continued

------
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2.3 Surface Water Quali- B Nil
ty and Quantity
2.4 Grouridwater Quality C Effect of overpuﬁping be considered.
and Quantity
2.5 Hydrological Situa- B No effect is expected to hydrological
tion situation.

2.6 Terrestrial Fauna B INil

2.7 Aquatic Fauna B 1Nil

2.8 Vegetation B Little effect is expected to vegetation.

2.9 Climatic Conditions B No effect is expected to climatic condi-
tions.

2.10 Aesthetic Condition B The facilities would give little change
to the condition judging from the size.

3. Public Nuisance

3.1 Air Pollution B Nil

3.2 Water Pollution B |Nil

3.3 Soil Pollution B Nil

3.4 Noise andEVibration B The construction works do not give rise to

f ‘ ! ; noticeable noise and vibration,
3.5 ﬁand Sﬁbsidenée B The location of new boreholes is designed
: away from the dwelling area. The land is

composed of basalt lava, giving little
expectation of land subsidence.

3.6 Odour B Nil

3.7'Traffic Nuisance In case of pipeline being laid across road

¢

the ‘traffic will be interrupted.

Note) 4&; Advance Impact, B; Negligible'lmpéct C; Unknown Impact D! Enhancement
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Project Cost Break-Down (Water Supply)






Sunrary of Cost Estimation of Water Supply in Bati

No._ . _ Description_ TF.C.BY T L.C.(B) | Tolal(B) _
[. Target year of 2005
1 Livil Work : ;
Mobilization and Demobilization 120,000 | 200,000 320,000
Excavation and Earth-werk 6,220 20,100 26,320
Trench excavation 203,940 1 454,930 658,920
Pipe-vork 198,240 198,240 396,480
Reservoir 216,000 1 216,000 432,000
Pumping station, R.C.pump house 88,032 58,656 146,688
Access road 178,000 | 414,000 592,000
Bore-hole (200mn casing) 196,480 | 294,720 491,200
Water purifiction unit 10,000 15,000 25,000
Booster punp and necessary works 240,000 | 400,000 640,000
Electric submersible punp and necessary works 140,000 210,000 350,000
Poxer supply 35,850 38,775 74,625
Concrete work 67,980 | . 120,880 188,860
Masousy work 6,000 24,500 30,500
Structure 108,600 253,420 352,020
Temporary work{10¥ of civil work) 181,534 | 291,927 473,461
Total of civil work 1,996,876 t 3,211,198 | = 5,208,074
2 | Material & Equipnent 7,030,182 | 492,112 | 1,622,204
Sub Total 9,027,058 | 3,703,310 | 12,730,368
3 | Engineering cost(12% of sub tatal) 1,527,644 1,527,644
4 | Contingency(5% of total cost) 527,735 185,165 712,901
: Grand Total-I{birr) 11,082,437 | 3,888,476 | 14,970,913
- Grand Total-1{Yen:tbirr=15yen) 224,564,000
5 Biuilding 1,225,795 1,225,795
6 | WSSD's management cost 323,934 © 323,934
‘Total 1,549,725 1,549,728
7 1 Prise escalation 6% " 664,946 326,292 991,238
Grand Total 11,747,383 | 5,764,497 | 17,511,880
i argal yean of a0 e
1 | Morbilizatien and demorbilization ‘1,000,000
2 ! Rising line 600,000
3 | Distribution network ¢ 630,000
4 New borehole with punp & materiale 659,000
5 ' 0
6 Booster purp with house 534,000
7 | Pover supply facilities 170,000
8 | Chamber and structures 162,000
9 | Buildings .. 562,200
10 Others " 1,838,000
Sub total 6,155,200
11 | Engineering cost (10%) " 615,520
12 | Contingency (10%) 677,072
Total-1l - 7,448,000
i3 | Prise escatation(42%) 3,128,000
10,576, 000

Grand thal :
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:Target year of 2003

Inported Cost (Material & Equipment) of Bati

_ Init Rate | Amount
No. | : _ Deseription Wit ! @'ty | B ] (&)
1. -} Pipe paterial
. incliiding joint and accessories
1.1] PVC pipe KP-10 ;
a) DN 50mn il 1,320 151 - 109,800
b)) DN T5em B 6,120 30 133, 600
el IN 100mm B 3,480 40 139,200
4) DN 150ms B 2,550 80 204,000
1.2 | Suspended pressure steel pipe
DN 200z W/0 gilt and screw i 340 248 97,920
1.3 | Fitting cost Total cost X 20% 146,904
2 | Pumps (Punp with electric motor/accesseries)
2.1 Centrifugal pumps
a) §=0.! 83/min H= 14m BP= 1.5kw set 2| 500,000 1,000,000
b} §= 0.72n3/min M- 80&  HP= 30 kv - get 2| €00,0001 1,200,000
2.2 | Submersible pumps with accessories
a) ¢ 0.12n3/nin  H= 100n HP= 3 kv set 4} 130,000 520,000
b} Q= 0.383/min  H= 100m HP= 5. 5kw set 3] 171,000 513,000
3 | Power Supply(Materialskaccessories)
3.1 | Power supply generating set _
50 KVA set 2 450,000 500,000
3.2 | Tension line '
a) High tension gver head line 158V m | 2,000 50 100,000
b) Low tension over head line 1] 1,000 28 28,000
3.3 | Plate-form mounted transformer
“Supply of transformer wiht{ acccessories :
"b) Transformer 70 KVA (B-Type) set 2| 60,000 120,000
4 ] valve (Valve with accessories)
4.1 -Sluice valve )
a) $50 set S 4 1,000 4,000
‘b)Y T75 ‘set 2 1,300 2,600
e} 150 sel 1 1,700 1,700 -
4,2 1 High speed air valve b . P
50 set 5] 1,000 39,000
4.3 1 Pressure reducing valve : : o : _
b) 75 set 1| 7,000 7,000
e) $100 set 1 ‘9,000 . : 9,000
- d) 150 set 2| 10,000 20,000
4.4 | Check valve S
a) 250mm set _ 25,000 0
b} 150mm set 1 15,000 15,000
5 | Flow meter (Mster with accessories ¢150) set 1] 60,000 60,000
6 | Reservoir egquipnent set -2 | 100,000 200,000
7 | ¥ell (Materials with accessories}
7.1 | Casing pipe FRP ‘ : , :
- DN 200 n 306 2,003 640,458
7.2 | Screen ' FRP
. DN: 200 : i 108 5,700 615,600
7.3 | Riser pipe, stainless DN 65 n 430 180 77,400
8§ | VWater purification unit set 1 30,000 86,000
Total

7,030,182




Imvestment Cost of Target Year 2010 in Bati

Init Rate | Anount

| . Descriplion llnit | @'ty (3) (B
1| Mobilization and demobilization LS - 1,000,000
2| Rising line . Kn 2} 300,000 600,000
3| Distribution network Km 4} 150,000 [ - 630,000
4} New borehole with puzp & materiale set i} 659,000 659,000
: .
6 | Booster pump with house Set 1] 534,000 534,000
T | Power supply facilities Site 1| 170,000 170,000
8 | Chamber and structures Set 61 27,000 162,000
9! Euildings M2 6| 93,700). 562,200
.1 Others LS 1,838,000
Sub total _ 6,155,200
Enginering cost (10%) : 615,520
“Contingency (16%) o 677,072

Total _ ' 7,447,792

7-6



Appendix - 8

Meteorological Data
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Table 1 Monthly Precipitation

‘Station: Bati B Unit ne
Year | Jan. § Feb. | War, { Apr. | Yay | Jume| July| Aug. | Sep. [Oct. | Mov. | Dec. | Annual
wo| - | < = | =1~ | zolana|eans|nes| oof 38| oo| -
1961] ~ | 09.9]126.9)122.3] 0.0 88.9{ - -1 -1 -1 -1 -
1962 10| - | - - | - - | - = Y I R R
1963 - - - =~ | s3|2r|one} asf ~| ~ |- | -
1964 | - ~ [ e03)w0.1] eo8jr0g| - | - | - | -} - |81} -
w65 | 52.4] 00| — | 00| ool 20[200.1]3%0.3| 141| ~| 40.7[ 0.0} -
1066 | o.0fuz3| aof me| - |melwa| [~ [ ~| oof 0o} -
1967 0.0 0.0 56.5[132.0( 56| 20.0|210.0({224.0] 62.0(420[120.0] — | -
Hes] -~ | - |~ [1ss.0] 0.0 10.0]3821|113.1] 540 0.0 62.0] 10.2] -
1969 260.0| o.0| 73.4| s0.0] 0.0| o.0j1820f — | 1006| -| - | 0B -
wnt ool ool szolisof sno| ooftzs 1)zl 5| | -~ |~ | -
wu| - | - - | = |- -~ {ssjursloo| - | - | -
wisl = | = | woluet| ses| - | = [een7| wmafszs| 59| ~ | -
oo - 1 - | - | - |20 - [mses] - | -f - -~ | -
ws1| — | - | - | - | - | 25| s5e0fes3| sa6]|82 00] 363 - |
18| o.3[.324| 50| 15| 104] 19.6[622[2229(120.9|19.5] 0.0} 13.4] 8071
1983 | 38.3 1276.:4 88.81120.4 27| 13.6 118.1 155.5 15.7|92.5] 0.0}170.1 -974'.,“2
1900 s1.1|28.4| 20.9] 68.5] 229 o0.0{160.6| 961 s3.6| 3.0f 00| ooiwel
91| 46| 97.3200.8] 38| - | - | — |wo.0] 632|378 o.0f 93| -
1962] 90.2| 47.0| 23| 20.3] 13.6] 9.9]m5.6]315.411529(37.9] 0.4 723} 935.8
1993 | 89.91102.6] o.o0latz0|nes]| 5.32a5[13.4] 85|10 00| 00]|0s1
wee| 0.0V 23] sa6l| 259 181 15.2]933. 2| 2005 w6.3] 0.0 - [ - | -
the: - = not calculated due to n;issing data



Table 2

Station:

Long Term Monthly Mean Potential
Evapotransplration (PET)

Bati

Unit:ng

Jan,

Fcb.

¥ar,

Apr,

¥ay

June

July

Aug.

Sep.

det.

Nov, | Dec.

Annual

Ist 10 days

36

36

38

37

38

42

43

17

43

A7

43 | 52

nd 10 days

53

1

58

57

58

57

51

57

53

52

49 | 46

| 3rd 10 days

45

42

49

45

45

42

41

38

36

36

3% | 3%

Total

134

135

139

141

141

141

142

137 -

135

132 | 133

1649

Table 3

Station:

139

Monthly Average Maximum Air Temperature

Batl

unit: ¢

Year

Jan,

Feb,

¥ar,

Aor,

Kay

June

July

Aug,

Sep,

Gct.

Nov, | Dee,

1060

3.7

3.4

3.0

38.1

38.3

39.4]38.5

1961

3.1

35.6

36.0

39.6

40.%

1965

25.5

1.3

21.2

25.7) 2.4

-1966

21.4

30.4

30.3

1967

126.9

215

28.9

3L5

28,5

A

8.1

AN

6.8 ~

1968

26.4

29.7

20.1

28.6

28.5

21.8

26.0125.2

1969

95,5

29.3

30.0

31.5

29.9

1971

28.1

30.3

30.{;

23;7

29.0

1974

21.8

2.8

1978

1

211

121.4

21

26.6

85.2F —.

1980

31. 4

29.6

1987

32.4

28.9

29.8

28.3

211 |124.17

1928

24.0

2.3

28.1

28.9

316

29.2

2.8

26.9

26.4

2.212%.1

1939

22.6

22.9

e

23.9

30.8

28.4

28.2

29

26.3 |21

1950

214

25.0

2.3

31.4

30.3

30.2

30.2

8.1

2.0] —

1991

2.6

2.9

2.3

28.4

2.5

2.9

2.1

%1 |25.3

1992

22,6

2.7

2.9

29.3

3.0

1

29.1

21.0

21.0

2.2

25.6 ] 24.5

1993

24.3

22.7

2.3

1994

25.5

26.7

21.6

26.3

28.5

az1

31.3

29.9

30.2

2.0

21.5| 26.1

30.3

31.3

33.9

29.5

21.8

28.1

21.4

Noté: -

= not calculated due to
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Table 4

Monthly Average Minimum Air Temperature

Year | Jan,

Feb. | ¥ar. Rpr. ¥ay | June ] July| Avz | Secp. Oct. Nov, | Dee,

1960 | -

1= -] -1—-|2s8|®o| 260|254 241]21

1961 -

22.0123.1124.6]129.4|30.4| — - | - -1 -1 -

1966 | —

- [13.2] -

1967 | 14.2

9.0( 6.8 7.9110.1 {114} 6.2 6.6] 10512411 1] ~

11963 | —~

~ 1= {esltng|ior| 89| 78| mws|idoj122]|iad

1969] 7.2

6.11 8.0/12.9112.1|13.2] 10.8] - | 13| — | — {144

1971 [ 13. 4

16.2(15.3}13. 71119 15.0) 181 9.1 1.7} — | — | —

1914 —

-l =1=-1=-1-1-1 -1 s3puws| ~| -

1918 -

= | 48|38~ — | — 11} 13:1]1L9) 95| —

1980 -

| =] - |ws] -~ || - |- |-~

1987| —

— =t =t - |1no] 12.8] 164 15.2[12.4] 9.0[103

19881 12.9

15.7(13.8016.2|16.5(18.0] 17.1| 16.3| 16.0[128] 81| &7

1989 | 11.1

12.7)14.215.2 | 14.5 | 16.2| 17.0| 16.3| 153|124 8.8[14.1

199 —

5.6|16.4[1e5] — | - | 174 165 156|101 {103] 7.9/

1991 12.0

u1|se|ist| - | -]~ [6ef 150118} 9.2[11.8

19921 13.3

1993_ 12. 4

14.815.3]16.3[16.3| 16.9] 16.5| 15.4] 15.4]127|12]124}
2.9|11.6|15.6[15.5015.1] 18.5] 15.8] 15.0]11.8] 9.6} 8.2

19941 9.0

10.815.1]15.3[15.2[18.8] 16.6] 165] 10|07 - | -

Note: -

= not calculated due to missing data
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Table b Monthly Average Alr Temperature

Year | Jan, | Feb, | ¥ar. | Apr. | May | Jupe| July| Aug | Sep. | Oct. Ndv. Dec.,

19601 — [ - | -~ - | - —~ { 3.6 3.5 32.4) 31.9| 31.8] 30.8

1961) ~ |61.07 29.4f 30.3| 345f 7 ~ |~ - | ~| - | -
werf - | - [ 16.9] m7]e5 | 2u5( 17.4] 19| 19.0] 18] 19.0] -
968 - | = | - | 80| 28| [ 100] 182 205] 204 19.1] 188
1969 | 16.3| 16.5[ 16.8| 20.1| 2nt| 2| 22| - | 208] ~ | - | 25
9194 - | 2u7| 20| — | 2.6] 21.0f 189] 204 ~ [~ | -
wul - -~ | -1 -1~ ~|ws{faz]~-| -]
wis| - | - [sa| 1| - | =] - | 193] 04| 103 4] -
9ol -~ -~ | - el —|ewz| - - | -]~ 1 -
ot ~ | - | - | -~ [ 23] 1| e21| 22s| 20.4] 121] 178

1ss8(18.5(20.5| 2.3 226 24.1| 25.2) 23.2| 2.6 2.5/ 10.6f 167 1.4

s

1989 16.9|12.8| - | 19.9f 21.7( 241] 23.9| 22.4| 2.8 20.2] 17.6| 186
(e ~ |85) 07| 207) ~ [ -] 239) 23.4f 29[ 19.9f 187 -
1991(18.8]19.5 20.5) 2ns| — | | — | 2.7 20| 1.8 17.7] 1.5

1992 [18.018.3] 20.6| 22.8| 23.7| 23| 23.1| 22| 212 19.5) 184 185

1993 {18.4117.8| 19.5| 20| 22.0] 2a6( 23.9| 22.9( 226| 2.4] 18.6] 1.2
1904 17.3|18.8| 2t.4| 22.8| 23| 8.0 23.1| 222{ 201 01| - | -

Note: - = not calculated due to missing data

8.4



Appendix - 9

Hydrological Data






{xeak)
POFISF UWIMIAA  go7 0z S. z.  sTUI

£TL'ST s0* 0T
2891, T oI
0I6°1¢ i g
§20°19 g z
._a.a.n-» souwpesdxy JO {xwek}y
Twdraezoeqy A3373qwqodd poyasg Sanied

SIBA[RUY JO S3Insey

26xeYIdY ISIBM PUNOCID TBNUUY WO STSATRUY A3ITIIqQeqold T oInSrd



ot on Unit:on
Elezents | Jan, | Feb. | ¥ar. | Apr. |¥ay | June | July | Aug. | Sep. | Gct. | Nov. | Dec. | Annual
3 — | =t =1 =1-1cz2o0lanaia1]118.6f 0.0|34.8| 0.0 -
¢ ~ | - = -] - |o8| 89|64l 42.4] 0.0/139] 0.0 - N
BTN N O I I Y e 87| 12| 0.0 el 00| -
Efo "[134 (135 | 139 |§39 {14t | 141) 141 | 142 | 137 [135 132 [133 [ 1,649
BT crop [ 93.8(94.5]|97.3 | 97.3[98.7]98.7) 98.7) 99.4| 95.9945/92.493.1{1,154.3
Bla | — | — | - | - | - | 1.2] 98.7| 8s.7| 71.2] 0.0[20.9] 0.0] -
AS “l e 31._6__ ol ol of of ol sus
1965 Unit:ma
Elerents | Jan. | Feb. | Mar. | Apr. | ¥ay | June | July | Avg. | Sep. | Oct, | Nov. | Dec. | Annual
po)s24f 00) - | o.of cof 2.0{201]330.3| 41| - [368| 0.0 -
¢ |2te| 00] - | 0ol o.0] e.8]us0]1321]20.6] — |13.9) 0.0 -
p-q |34| 00] — | 0.0 0.0) r2|17a1]198.2|aa5]| - |20.9] 00} -
Elo’ 134 |135 [139 1139 141 |141 ML | u2 | 137138 132 1133 | 1.649
8T crop [ 93.8[94.5|97.3|97.39s.7}98.7| 98.7| 99,4959 9a.5( 2.4 93 1|1 1543
__E'f_a- 3.4] 00| - 00| 00| 1.2] 98.7| 9.4144.5( — [20.9] 0.0 -
as | o) o - 00| o waloes| of =] ol of 1ma2
1967 _ Uint:on
Elezenis | Jan. | Feb, | Mar, | Apr. | ¥ay | June | July | Aug. |Sep, ]0ct. | Nov. |Dec. | Annual
P | oof oo|ses|320({s06{200|200]|2240|620(420[1200] ~ | -
o | oo|oozms| s2slans| so srof ses|es|s| se| - | -
P-q | 0.0] 0.0]33.8 19.2[32.8 12,0 126.0 134.4[37.2(25.2] 1.4| - ]
} Blo | 134 [135 199 (139 [1ar [1an | v | vz |ugr [ues | sz |19 |Less
B crop | 93.8 |95 9.3 | on.3 |es.7]98.7] 08.7] s0.4]95.5]0u 5| o2 4 1|1 1503
Bla | 0.0] 0.033.9|79.2 |32.8[120| 98.7] sa.4fsn2fes2| me| - | -
NS 0| ofj of 0 | of o|3|mol 00| o~ |6x3
Note: -~ = not calcul%ted due to missing data or distorted data |
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1968 Unit:en
Elepents | Jan. | Feb. | Mar. | Apr. | ¥ay- | June | July |Aug | Sep. |Oct. | Nov. | Bec. | Aonual
p | - | -~ [weof cojwo 35t 1131 [sa.0 0.0|ezo0jr02| -
Q@ |- ||~ |w2]oo|sofuos| safone| eojeus) 41| -
p-q| - | = | ~ {uss8j 00| s.0|21.3| 67.9]32.4] 0.0|37.2( 61| -
Blo |13¢ |135 [139 | 139 4t | 1 | t2 130 | 15 {132 | 133 | L6409
§T crop [03.894.5(97.3| o7.3[98.7[98.7] 98.7] 99.4795.9(94.5]92.4{93:1|1.154.3
Bla | — | ~ | — | 97.3] o.0| 6.0} 97| 67.5|324] 0.0[3n2| 61| -
as b - -1 -]e2s[ o] ofuaef of o of of of 1341
Elements | Jan. Feb. ¥ar, | Apr. | May | June| July{ Aug. |Sep. |Oct. {Nov. | Dec.|Annual
p | 00| 0.ols20|1m0]e0f oofrerfmso|as| | -] -
o |oof oofaus|suzfese| oo sodf orzfme| ~| -] -] -
p-a | ool 0olsnz| ws|ans| ol wr|ueslewt| - | -]~ -
Bo | 134] 135|139 | 130 |u4t | na1| 11 | m2 197 | 135 132133 | 1649
BT crop | 93.8{94.5|97.| 97.3[98.7[98.7] 98.7) 99.495.9(94.5|924]0a.1 1.154.__3—
Bfa | 0.01 0.0[37.2) 16.8[37.8] 0.0f 5.1 s 4lze1 — | - | =] -
as | oy ofofojofo] ofsmal 0| ||~ fa4
l—m _ . Unit:pn
Elements | Jan.] Feb. | ¥ar. Apr; Kay | Juoe | July [ Aug. |[Sep. |Oct. | Nov. | Dec. Annual
P L -t |~} -1-1{2s|s0flzssfes|e2]| 003 -
e | |- ~f-1~|to|mo]| o3|19.8[103] 0.0{145]| -
P-q |~ |-t |-~ 1vs|3 |1ro]0s|s9 00|2n8| -
Bl |13¢ |135 (139 |139 |41 |14 |1z |13 [135 {132 [139 {reee
ET crop | 93.8|94.5 [ 97.3 97._3 98.7[98.7(98.7| 99.4|95.9 94.5[924[92.1]1L154.3
e | - | - | - -] -] 5] 30| elons|me] 0ol -
s | ~f ===~ ol otss| of o) oo |sts

Note: - -_nbL calculated due to missing data or distorted data
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= _ o . Tnit:en
Elesents | Jan, | Feb, | ¥ar. | Apr. | ¥ay | June | July | Aug | Sep. |Gct. |Nov. jDec. | Annual
[ | oalsaal solrsiiodlies|sszz]eee]mes]ies] o.0)mafsen1
o |31]m30] 20|26 42] 1.8{14e0]| so.6| 520 1.8 0.0] 5.4]350.0
P | 56104 3.0 -4279, 6.2|18f2n.3}130.3] .8[10.7] 0.0| 8.0{581
Bo (134 {135 [139 {139 {141 [1e1 | 140 w42 | 137 [135 | 132} 133|n.609 |
St crop| 93.8 [ 94.5 | 97.3 | 7.3 [ 88,7 88.7] 98.7) 99.4| 95.9{005 024|951 (11543
[ bta | 5.6[10.4] 3.0{420] 62]1n8| e81] e9.4] mo|17| 0.0f 2036
[ as [ of of of of of oluss| sue o| o] o o |55
1989 o _ Unit:en
Blerents | Jan. | Feb, |¥ar. [Apr. {May | Juse| July [ Aug. |[Sep. |Oct. | Nov. | Dec, Anngaa_l_
P |28.3|126.4|88.8|129.4 ] 20.7| 13.6 | 118.1] 153.6 | 15.7 [ 32.5 | 0.0 10,1 914.2 .
¢ |15.3] s0.6|3.5| 51.8|101] 5.4 47.2] 6.4[20.3 13.0( 0.0 68.0]389.6
P-¢ 125.0| 15.8(53.3] 7.6]16.6] 8.2| 0.9 922|45.4]19.5] 0.0[ 1021 584.6
et a4 | 135 [130 | 330 [t jrenf e {ue 137 135 ) w32|133 |Lew
BT crop | 93.8| 94.5|97.3| on.3|9es.7[98.7] 98.7] 99.4|e5.9[9a5)024] @a.1l11543
b (2.0 15.8[58.3| 10.6| 166 8.2| 0.9} e2.2(45.4]|19.5| 0.0| 9315756
as: o oo ofo|lofl o of of ofof so} a0
h,:l___‘-,_)i)_(_l, ] Uint:.
Elegents | Jan, | Feb. | ¥ar, | Apr. | Xay | June | July Aug.] Sep. | Oct. | Nov, | Dec. | Annual
P |st.1|28.4[o09|6as5[o29| o.ofies|os1isas| 30| 00 001
q |z28|w3.4] s.4|one| 02| oof 6a2{sn6[a34[ 12| 00| 0.0[3076
p-q |3t315.0]125]a1]137| oo ss.4[s05]502] L8] 00| aofsrs
o |13 | 135|130 139 [aar [uar | 4n [z fuv | 135 s2 |13 |nees
Wt crop| 9.8 o4.5(07.3[97.3{08.7087| 98.7[99.4]95.9 04502 4] 05 1|1, 1503
eta | 363| 045|125 401|13.7] 0.0| %.4|55.5]50.2| 1.8] 0.0 0.0 [ 401.0
s | olwos| ol ol of o] o | ol o of of o]os
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Upit:tm
Blezents !;l. Feb, | ¥ar. | Ror. | ¥ay- Jum; July |Aug |Sep. | Oct. [ Mov. |Dec. A,mu?
pYo0.2|41.0(20.3]20.3 |13.6] 9.9]145.6[315.4|152.9]37.9 | 0.4 |72.3]935.8
Q |36.1]18.8] 85[11.7 | 5.4| 4.0} 58.2{126.2| 61.2[15.2 | 0.2 |28.9|374.4
P-q |541]|28.2]12.8[17.6 | 82| 5.9] sn.4]180.2] 91.7[22.7 | 0.2 [43.4|56L.4
Elo |34 |35 [139 (39 [140 141 | 141 [142 | 137 | 135 | 132 |133 [L.649
ST crop | 93.894.5|97.3{97.3 |98.7|98.7| 98.7| 99.4| 95.9[045 |92 4 [93.1| 1. 1543
£fa |541(2.2|12.8]17.6 | 8.2( 5.9| 87.4| 95.4| 9L.7[22.7 | 0.2 |43.4]47L6
AS e[ ol of o ol o| ofs.8 of o |0 o | 80.8
1993 . Cnit:zm
Elegeats | Jan.| Feb. |¥ar. | apr. | ¥ay [June |July | Aug |Sep. |Oct. |Nov. |Dec. | Annual
P |se.9]1020( 0.0(213.0 114.9] 5.3]203.5{123.4]85.5[77.0/0.0 | 0.0]1015.1
Q |36.0] 40| 0.0 85.2| 46.0] 21| 8.4 49.4(34.2[30.8]0.0 | 0.0]406.1
P-Q |53.9] 61.6| 0.0]127.8] 68.9] 3.2]|122.1| 74.0|51.3[46.2(0.0 0.0]609.0
sto 134 | 135 |139 | 138 | ta [tar | 14 | 142 {131 |135 132 |33 [Ledd
BT crop | 93.8| 94.5[97.3] 97.3| 98.7[98.7| 98.7{ 99.4{95.9[94.5(92.4]93.1[1,154.3
Bfa |53.9| 61.6] 0.0| 97.3| 68.7| 3.2| 98.7| 74.0|5L.3[46.2]0.0 [ 0.0]855.1
As | of o | olss| of ofa4f o f of 00 |0 |59 ‘-
1994 _ : iﬂnit.:m'
Elezents | Jan.i Feb. | ¥ar, Ap(i ¥ay | June | July | Aug | Sep. |Oct. | Nov. |Dec. Aﬂuuai
p | 0.0] 23{6e.6|28.9]18.1}15.2{333.2]207.5[w06.3[ 00] - | - | -
¢ |o0o0|09{ns|iLs| n.2] 61]133.3] 80| 45| 00 - | = | -
P-q | 00| 1.4]388}17.3/10.9] 9.t|199.9(t2a 5] s3.8[ 00| - | — | -
Efo {134 135 |139 (139 |14 wi| | e | a1 s | 2] 1316
BT crop | 93.8|94.5 (9.3 97.398.7|98.7|98.7 | 99.4 95.9[94.5{924]93.1} 11543
sta | 0.0| L4]%8|1n3iw o] o.1]e7 | o0.4f 638 00 -] -] -
A8 ol of oo |e | ofwnelzst] of af -~ |1263

'Note: - = not calculated due to missing data or distorted data
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Appendix - 10

Existing Pump Condition



Survey Site:

29/10/8? E.C.

Date:

L.# 1 Wel 3 e
Well Accessorics Subiersible Pump
Check valve 63.5 Manufaclurer, CALAMA INDUSTRIES
. s 2 PRIVATE LTD. BOMBAY
Pressure gauge kg/em e 400062, INDIA
Flow meter 40 m*/hr. mfsec ca " 1so W
ap: ced2 in.
Gate valve 63.5 mn ?}-}:w?y 120 1/min
Conveyance pipe i .M 2900
It 50
Stage: 18
. Otheis: poy, stage 531-2 |
Well Data - Others
|~ Static Water Level 11.18 M Ampere = 11.5
ADyanamic Water Level m Power = 7.5 HP = 5.6 kw.,
Manufacturer date = Year 1986
- Dia. & Length of a riser pipe Connection = y/
' : Well Depth = 54 mts.
63.5 mm . 4zm Voltage = 3807400
Total numbc_r of niser pipes Phase = 3
of 6 mts, long 7 nos,
Relay cable Yes - No
vl - Well Dia. 203.2 nun
2.4 2 Well L s B
Well Accessorices “Submersible Pamp
Check valve . mm Manufacturer:
Pressure gauge kefem? ‘ : o
Flow meter Cmsée Uead: oM
Gate valve iy _ !(ia::ﬂ.;;ly.
Conveyance pipe nny e
e
Stage:
Othess:
Well Data Otbers
Static Water Level m-
Dyanamic Water Level m
Pia. & Leagth of a riser pipe
_ m
Tatal number of niser pipes
nos.
Relay cable Yes No
. Well Dia. nym
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3.4 3 Welk

- BATY{I e
“Well Accessorics Submrersible Pump o
Check valve 63.5 mm Manufacturer; KALAMA INpysTRIES
Pressure gauge ke/em? LIMITED INDIA
Flow meter 30 m3/br. mdfsec llca(l:. 100 nt
Gate valve mm I({-Eil;:a:;ly. 180 1/min
Conveyance pipe mm S 2300
Llf.. 50
tave:
156 12
_ Others: connection Y/
Well Data Others S
Static Water Level 1.0 w Power = 7.5 HP = 5.5 kw.
. Volts = 380/400
Dyanamic Water Level m Year = 1991
Dia. & Length of a riser pipe No. = 1910631698
63.5 mm 33 m Well depth = 45 mts,
Total number of riser pipes
of & mts, long 5.5R00s5,
Relay cable Yes No
Well Dia. 203.2 min
4.4 Wen o #S o
Well Accessorics Submersible vy
Check valve 50.8mm Manulacturer: GROUNDFOS - GERMANY
Pressurc gauge - kefem? ' o
. ' T FHlead: = 9of Cm
Flow meter 3 mfsce - 192.94 = 90.22
' 30m fhrf L - Capacity: 4 - 11 m*/hr.
Gate valve mm ‘
. . : R.P.M:
Conveyance pipe nm
Hz: 50
Stagens
_ . - Others: yoltage = 380 vx2
CWell Dt | Others T T T
Static Water Level - 8.95 .m Connection = star
Dyananic Water Level n Type = SP8 - 37
- Dia. & Length of aiser pipe No, = 8850
50,8 mm 15 m ‘Power = 5.5 kw.
Total number of niser mpes
( of 6 mts. long ) 2.5 nos.
Relay cable Yes No
Well Dia mm

152.4
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- Picture 5 'lhe investigated pump on well No.3'
 BATI
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Appendix - 11

Result of Pumping Test



1. General

This pumping test was conducted at WSS borehole No.5 which 1is
located adjacent to the borehole No.d. Both of them are located in
the compound of Bati Red-~Cross. The dimensions of the well |{is

reported as stated hereunder.

90m _

Steel, 6" (150mm)
~ Screen Type and Position Slot, 15.2-57m
- Yield reported by WSS 1.5 1/s

- Yield reported by the driller(WWDE} : 4.0 1l/s

~ Well Depth
- Caslng Type and Diareter

Little is known about the aquifer probably consisted of weatherd
and fractured basalts and the deeper the aguifer is more confined.
This borehole was abandoned probably due to its small diameter
below 24m. below ground level, which is insufficient to install a
common submersible pump. For the test, a 6" submersible pump was
installed at 23m below ground level. ‘The static water level was
9.36m, so that the maximdm allowable drawdown was counted at 13m.

The test is composed of the.followings.

- Preliminary pumping test with 4 steps of different
punping rates '

- Step drawdown test with 5 steps

- Contineous discharge ‘test for 24 hours and

recovery observation

The WSS borehole No.4 located 49m away from the well was used as

the observation well durlng the continecous discharge test.

2. Preliminary Pumping Test

The test is aimed to know about the well, measuring’ the water
level variation with different pumping rates and find a suitable
pump position. During the test, the well was consecutively pumped
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at 0.5, 0.8, 1.15 and 1.83 1/s where each of the former 3 steps
lasted 1 hour and the latter lasted. 7 hours. The water level
reached 290.93m below ground level after 10 hours of pumping. The
total drawdown {s therefore 11.57m. The variation of water level
with time 1s shown In Figure 1. The drawdown of each step 1is
plotted on the graph of discharge vs. drawdown as shown in Pigure
2. The graph Implies that aquifer loss was predominant since all
the plots are on a line parallel to the linear line having an
inclination of 45 degree and the critlcal yleld was not observed.

3. Step Drawdown Test

The test is almed to determine some characteristics of the well
such as critical yield, optimal yleld, well loss, aquifer loss,
well efficiency, etc.. The test was consisted of 5 steps fbr a
total duration of 15 hours, where each step lasts 3 hours. During
‘the test, the well was pumped in increasing discharges at the
first three steps and decreasing discharges at the last two steps,
i.e. 0.5, 0.8, 1.15, 0.93 and 0.75 1/s and their respective
drawdown werxe recorded. The recovery was observed after the
shut-off of the pump and the water level recovered 100% in 6 hours
of time. The variation of waler level with time is shown'in'Figure‘
3. The‘ graph shows the first, the second and the fourth stieps
reachedlthe pseudo steady states. : ‘ _

The drawdowns are ‘plotted on the graph of discharge vs. drawdown
as Sho?ﬁ in Piguie 4 including the aforesaid three steps and the
third slep which is considered to have reached the pseudo steady

state at ‘around 1700. The graph confirms that aquifer' loss 1is
predominant In the discharge range and the c¢ritical yield will be
"beyond the discharge range. In order to evaluate the well loss and
the aquifer loss, the following well loss function is employed.

Sw = BQ + coP

where ' Sw Brawown _
' Q Discharge (Yield}
B,C,p : Coefficients
B0

w

]

IS

Aguifer loss

CQp Hell loss
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The well loss function fits on the plots as shown in Figure 5,
obtaining the following equation:

Sw = 0.070 + 8.94 x 14’ ¢3-%3

The well efficiency is calculated with the following formula:
Bw = BQ / Sw

‘The results of step drawdown Lest are tabulated hereunder.

STEPYIELD DRAWDOWN SPECIFIC|AQUIFER|WELL WELL
Q Sw YIELD LOSS LOSS |EFFICIENCY
(m3/4d)} {m) Q/Sw BQ . Cép BRQ/SwW
(1L/s) . {m3/d4/m) {m) {m).
1 43.2 3.23 13.4 3.02 .08 0.93
0.5 . o _
2 69 4.92 14.0 4.83 0.33 0.98
0.8 | . o
3 99 7.94 12.5 6.93 ]1.00 0.87
: .15 g ‘
4 | 80 6.44 12.14 5.60 1.565 ¢G.87
' 0,93

This table clarifies aquifer Lloss is predomihang in the’ yieid
range because the well efficiencies are very high. Optimal yield
6f the well is calculated with thefWell_lbss equation, assuming
that the static water levelzis 10m‘be10w érouﬁd ievér at lowest
and the maximom drawdown is 12m considering the pump position. The
optimal yield is then obtained at 135m3/day or 1.56 1l/s and the
well efficiency at the yield is 0.79.

4. Contineous Discharge Test

This test was aimed to evaluate the aquifef characteristics such’
as transmissivity, storage'coéfficient, et¢.. The well was pumped
at a fixed discharge rate i.e. 1.0 1/s for 24 hours and the
drawdown was recorded. Recovery was observed after shutl-off of the
pump. The water level of the observation well was also measured
during the test simultaneously together with the pumped well. The
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variation of water level with time observed at the puniped well as
well as the observation well are shown in Figure 6 and Figure 7
respeclively. The water level of the puﬁped well rxeached 16.26m
below ground level after 24 hours ofzﬁumping having a drawdown of
6.90m. On the other hand, the water level of the observation well
was lowered by 0.07m. Thée pumped well was recovered 100% in 14
hours after shut-off of the pump. The drawdown of the pumped well
estimated by the well loss equation is 6.71m at 1.0 1/s. The
difference from the observed drawdown 1s 0.19m which is less than
3% of both observed and estimated drawdowns. This implies that the
well loss eéquation 1s applicable for the cases of ioﬁger pumping.
The drawdown observed at the observed well is analized uéing the

well known Jacob method. The formula is written:

2, 25KH¢

S
S “4zKH In ( r2 pu )
where KH : Transmissivity
x : Distance to the pumped well
I : Storage coefficlient
t : ‘Time elapsed since pumping started

This method has less error say less than 6% when

The drawdown 1s piotted'dnjihe semi-log grapﬁ as shown iin Figure
8. A_lineai'line‘is fit on' the drawdown curve between the time of
100 min. and 1000 min. approximately. Prom the slope of this line,
tranémiSsivlLy is calculated at 380 m2/day. Then, storage
coefficient 1is obtained at 0.0059. Drawdown at the pumped well
_ caused by this Darcyan flow ls obtainable by Tiem equation:

' - R
Sw o= gaxiw ! ()

Assuming the radius of cone of depression (R} 1s 300m, the

drawdown 1s calculated

Sw = 0.30m
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Since Lhe aquifer loss is estimated
BQ = 0.07 x 86.4 = 6.05m

Almost all the aquifer loss 1s composed of the drawdown due to

vertical flows.

5. Conclusion

It is very'diffiéult to formulate the drawdown caused by vertical
flows. It 1Is therefore proposed to apply Tiem equation again;
reducing the transmissivity because of the vertical flow problem.
One can obtain transmissivity of 18.9m2/day for the aquifer loss
of 6.05m for the case of contineocus discharge test. For the
deslgn purpose, permeabllity of the aquifer is calculated assuming
"the thickness of the aqulfer Is equal to the screen length 1i.e.

41.8m :
K = 18,9/41.8 = 0.45m/day
The characteristics of the well are summerized as follows:

Optimal Yield 135m3/day(1.56 1/s)

Drawdown H 12m
Aquifer Loss  : 9.45m
Well Loss : 2.55m

Well Efficiency : 0.79
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Figure 1 Preliminary Punmping Test
Tine Water Level Graph

(6L-n}) July, 1995
0 "‘“"’ : : T
Lo ? : 5
i . : : :
Y . : :
1a g: o : i :
10 00 9 S SO SR f T T e T T
- Dot ke & 1 i !
0 . a s i
_ E A a :
I 2 i
] i
3 : :
20 %
.30
C Howr i1 13 15 a7 i9 21 23 1 3 5 7
. _ ' _ : Time
Day 14 14 14 14 14 14 14 15 15 15 15

Figure 2 Preliminary Punping Test
Discharge vs. Drawdown Graph

" Swim)
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Figure 3  Step Drawdown Test
Time Water Level Graph

July, 1995

-_ : : : L
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Figure s Step' Drawdown Test
Discharge vs. Drawdown Graph
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Figure § Step Drawdown Test
Well Loss function

Swim)
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Figure 6 Contineous Discharge Test
' Time Water Level Graph of the Pumped Well

{GL-1a}) _ July, 1995
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Water Level

Contineous Discharge Test

Time Water Level Graph of the Observed Well

(GL-n) July, 1995
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Figure 8 Contineous Discharge Test :
_ “Tine Drawdown Graph of the Observation Well
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PRELIMINARY TEST
PUHPING STAGE

DATE _14/07/95 CONDUCTED BY WHDR

HELL NO. 5 SHIL 9.36 n STEP 1
_ LOCATION BATIL PUMP TYPE Submerxsible NOTCH {H) 44 mm
OWNER HSS HEAD 200 m DISCHARGE 0.5 1/s
WELL DEPTH_ 90 m CAP. 10 1/s _.._43.2 m3/day
HELL DIA. 150mm POSITION 23 GL-m
TINE TIME SINCE YATER DRATDOEN RENARKS
' PUMPING STARTED (min.) LEVEL (Gl-m) {n) .
11:00 -0 B 9.48 0.12
0.5
11:03 1.0
1.5 18.00 8.54
11:02 . 2.0 - 16.20 8, 8
2.5 14. 60 5. 14
11:03 3.0 12. 80 3.4
3.5 12. 80 -3.34
1:04 4.0 12. 60 3.24
45 12. 60 3.24
11:05 5.0 12.23 2.87
11:06 6.0 12.23 2.87
- 11:07 7.0 R 12. 20 2.84
| 11:08 8.0 _ 12. 21 2.85
C11:09 80 12,18 2.42
11:10 10.0 12. 16 2,80
1:12 12,0 12. 10 2.14
[ 11:14 14.0 12. 80 344
11:16 16,0 . 12.30 2.94
11:18 18.0 12,10 2.14
11:20 20.0 12. 15 2,719
11:25 25.0 12,32 2.96
11:30 30.0 12,01 2.
11:35 35.0 12.23 2.87
11:40 40.0 12.19 2.83
11:45 45.0 B 12.20 2.84
11:50 5.0 12.20 2.84
11:55 . 55.9 12. 20 2.84
12:00 0.0 12.20 2,84
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PRELIMINARY

TEST

PUMPING STAGE

DATE 14/07/95 CONDUCTED BY WHDE
WELL NO, 5 SWL %.36  _..m STEP 2
LOCATION BATI PUMP TYPE Submersible 'NOTCH _(H) 50 mm
'QWNER WSS HEAD 200 m DISCHARGE 0.8 1/s
WELL DEPTH .90 m CAP, 19 1/s 69 m3/day
WELL DIA. 150mm POSITION 23 -~ GL-m
TIXE -TIEE SINCE _ VATER DRAYDOWN REMABKS
. PUMPING STARTED (min,) LEVEL (GL-m} (m)
12:00 0 : 12. 00 2.84
0.5 12. 80 3.44
12:01 ° 1.0 13. 10 3. 74
LS . 13.25 3.89 -
12:02 2.0 13.55 418
2.5 . 13.63 4.21
12:03 3.0 13.81 4.51 -
3.5 © 14.10 4.74
12:04 4.0 1424 483
4.5 14,39 . 5.03
12:05 5.0 14. 48 5,12
12:06 6.0 14. 66 530
12:01 1.0 14.79 5,43
. 12:08 8.0 14. 89 _..5.53
12:09 9.0 14, 97 - 9.61
12:10 100 - 16,03 5.6 .
12:12 12.0 15,10 514
12:14 4.0 14.70 .5.34
12:16 - 16.0 14,32 4.96
12:18 18,0 14. 12 4.76_-
- 12:20 20.0 14.00 4,64
12:25 25.0 13.90 4.54
12:30 0.0 13. 88 4.52
12:35 35.0 13. 88 4.52
12:40 40.9 13.88 4.52
12:45 45.0 13.88 4.52
12:50 50.0 13.90 4.54
_12:55 55.0 13.90 4,54
13:00 60.0 13.90 4,54

111



PRELIMINARY TEST
PUMPING STAGE

DATE 14/07/95 CONDUCTED_ BY WHDE
WELL NO. 5 SKL 9.36 m STEP 3
LOCATION BATI PUMP_TYPE Submersible NOTCH {H) 57 rmm
OWNER ____muss BEAD. 200 n DYSCHARGE 1.151/s
HWELL DEPTH 90 m CAP. 10 /s 99 m3/day
WELL DIA. 150mm POSITION 23 GL-m - L
TIME TINE SINCE YATER DRAYDOIN REWARXS
PUYPING STARTED (min.) LEVEL (Gl-») - | - (m)
13:00 0 13.90 4,54
0.5 13.95. 4.59
| 13:01 1.0 13. 96 ___4.60
. 1.5 14.60 4.84
13:02 - 2.0 14.20 4.84
A 14.78 542
13:03 3.0 15. 25 - 5.8%
3.5 15,37 6.01
13:04 4.0 15. 38 6.02
4.5 15.35 5.99
| 13:05 50 15. 35 5. 99
13:06 5.0 15.36 599
13:07 1.0 ] 15. 40 .6.04
13:08 8.0 15. 65 ' 6.29
13:09 9.0 15. 83 6. 47
13:10 10.9 . 16.00 - 6.64
13:12 12.0 16.20 6.84 o
13:14 14.0 16. 27 5.91
13:16 160 16. 32 6.96.
13:18 18.9 16, 34 . 6.9
13:20 20.0 16. 35 6.99
13:25 2.0 16. 39 1.03
13:30 30.0 16. 39 7.03
13:35 39.0 16. 40 ' 7.04
13:40 40.0 16. 43 1.01 .
13:45 4.0 16. 41 7.1l
13:50 50.0 T 16.47 AT
13:55 55.0 _16.47 AR
14:00 60.0 16,47 1
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PRELIMINARY TEST
PUMPING STAGE

DATE 14/07/95 CONDUCTED BY WHDE_
WELL NO. 5 SWL 9,36 m  STEP 4
LOCATION BATI PUMP TYPE Submersible NOTCH (H) 70 mm
OWNER WSS HEAD 200 m DISCHARGE 1.83)/s
. WELL DEPTH 90 m CAP. 10 1/s o158 m3/day
WELL DIA. 150mm POSITION 23 GL~m
HYE TINE SINCE FATER DRATDOWN REMARKS
_ PIMPING STARTED (wmin.) LEVEL (GL-n) (m)
14:00 | A 16. 47 .11
. 0.5 18. 20 §.84
14:01 1.0 19. 10 9,74
[ 1.5 19. 80 10,44
14:02 2.0 20. 20 . 10.84
2.5 20.57 = ¢ 11.21
-14:03 3.9 20,70 11. 34
35 20. 83 11. 47
14:04 4.9 20,93 11.5%
4.5 20. 83 11. 47
14:05 5.0 20. 20 10.84 -
14:06 6.0 ~20.60 C .24 “
14:07 7.0 20. 80 144
14:08 - 8.9 20. 49 . 11.04
14:09 9.9 20, 81 11.45
14:10 10.0 - 20.81 - C 11,45
14:12 12.0 19. 76 G 16,34
14:14 4.0 19.80 C 10,44
14:16 18.0 i9.80 10. 44
14:18 18.0 2030 0 10,94 | .
14:20 20.0 20.41 | - 1L.05 .|
14:25 25.0 — -
14:30 30.0
14:35 35.0
14:40 40.0
14:45 45.0
14:50 50.0
14:55 55.0 ] T
r 15:00 60.0 i
15:10 70.0
15:20 80.0
15:30 90.0
15:40 _100.0
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TINE TIVE SINCE VATER IRAFDOYN | REMARKS
PUNPING STARTED (min,) LEVEL (CL-n) ®

16:00 120 _

16:20 140

16:40 160

17:00 180

17:30 210 ' ,

18:00 240 _ 20.43 11,47

18:30 - 210 . 2085 11,49

19:00 300 20,87 11.5§

19:30° 330 20,88 11.52
2000 360 20,90 11.54

21:00 420 20.93 11.57
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PRELIMINARY TEST

RECOVERY
DATE 14/07/95 . CONDUCTED BY WHWDE
WELL NO., 5 SWI. 9.36 m
DISCHARGE OF
LOCATION BATI PUMP TYPE Submersible THE FINAL STEP
OHNER WSS HEAD 200 n 1.83 1/s
WELL DEPTH 950 m CAP. 10 1/s 158 - m3/day
WELL DIA. 150mm POSITION 23 GL-m
TIEE ~ TINE SINCE TATER DRAYDOTN REWARKS
_ PLYPING STOPPED (nin.) LEYEL (GL-n) (w)
21:00 90 . 20.93 11. 57
_ 0.5 19. 00 9,64
20:01 1.0 17,60 8.24 |
e 1.5 16. 20 6.84
| 21:02 2.0 15, 48 ' 6.12
_ 2.5 14. 45 5.09
21:03 3.0 13. 80 4.44
3.5 13.12 3.76
21:04 4.0 12. 60 3.24
4.5 12. 30 - 2.94
21:05 50 12. 60 2.64
21:06 6.0 11. 90 2.54
21:07 7.0 1L 70 2.34:
21:08 . 3.0 11. 53 217
21:09 .90 11. 39 2.03
21:10 10,0 1.20 . . 1.84:
21:12 - i2.0. 11.90 © 1.64
21:14 14.0 - 10. 71 C 14l
21:16 16.0 10.71 138
21:18 18.0 10. 68 P 1,32
21:20 20.0 10.63 L. 21
21:25 25.0 10.51 1.15
21:30 - 30.0 10. 39 103
21:35 35,0 10. 22 0.86
21:40 40.0 10.06 “0.70
- 21:45 _45.0 9. 96 0.60
21:50 - 50.0 9.90 0.54
21:55 55.0 9.817 - 0,51
- 22:00 60.0 9.83 - D.47 - B
22:10 70.0 9.81 0.45
L 22:20 80.9 9.78 0.42
22:30 50,0 9.13 0.317
22:40 100.0 9,70 0. 34
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- TIME SINCE . YATER DRAYDOTN RENARKS
- PUMPING STOPPED : (min.) LEVEL (Gi-m) (»)
120 o 9. 66 0.30
140 9.63 0.27
; 160 9,59 _ 0,23
: 180 9,57 0.21
0:30 210 . .
£:00 240 9.54 0.18
1:30 710 T es 0.17
2:00 300 9.51 0. 15
2:30 © 330 .
3:00 360 .
£:00 - 420
__5:00 480
6:00 540
- 1:00 604
8:00 £60 9.38 0.02
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STEP DRAWDOWN TEST
PUMPING STAGE

DATE _15/07/95 , CONDUCTED BY WWDE

WELL NO. 5 . SWL 9.36 n STEP 1
LOCATION BATI PUMP TYPE Submersible NOTCH (H) 44 mm
'OWNER WSS HEAD 200 m DISCHARGE 0.5 1/s
WELL DEPTH 90 m CAP. 10 1/s 13.2 n3i/day
WELL DIA. ' 150mm POSITION 23 GL-m
TIKE TIKE SINCE : YATER DRAYDOEN RE¥ARES
- PU¥PING STARTED (min. ) LEYEL (G1.-m) (n)
9:00 0 9.38 0.02
0.5
9:01 1.0
1.5 17.20 7.84
9:02 2.0 16. 50 .14
2.5 1414 4.75
9:03 3.0 14.04 4.68
B 3.5 13.00  3.64
9:04 . 4.0 12.54 - 3.18
4.5 il.99 2.63
9:95 - 5.0 1171 2.35
9:06 6.0 11.63 2.2
9:07 7.0 11. 62 226
9:08 : 8.0 11. 64 - 2.28
9:09 9.9 11. 66 - 2.30
9:10 10.0 11.68 - 2.32
9:12 12.9 1.71 2.35 ]
9:14 14.0 11,65 2.29
9:16 16.0 11.58 2,22
§:18 18.0 11.81 2.45
9:20 20.0 12.05 2,69
9:25 25.0 12. 26 2.90
9:30 . 30.0 12.39 3.03
9:35 35.0 12. 46 3. 10
9:40 40.0 12. 49 : 3,13 |
9:45 45.0 12. 52 3.16
9:50 50.0 12.54 3.18
9:55 5.0 12.55 319
10:00 600 12. 56 ' 3.20
10:10 7.0 12. 52 3.16
10:20 0.0 12.50 3.4
~10:30 90.0 12. 47 3.11
10:40 100.0 12.45 3.0%
1:00 | - 120.0 12.53 3.11
11:20 0.0 12.53 3. 11
11:40 | 160.0 ' 12. 57 321
12:00 180.0 -12.99 3.23
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STKP DRAWDOWN TEST
"PUMPING STAGE

DATE 15/07/95 CONDUCTED BY WWDE
WELL NO. 5 SWL 9.36 m  STEP 2
LOCATION BATI PUMP TYPE Submersihle NOTCH (H) S5C mm
OWNER WSS HEAD 200 m DISCHARGE 0.8 1/s
WELL DEPTH 90 m CAP. 10 1/s 69 m3/day
WELL DIA. 150mm POSITION 23 GL-m
TIE TINE SINCE VATER DRAYDOTN REMARES
PUMPING STARTED (min, LEYEL (Gl-m) () '
12:00 1] . 12.5% - ~3.23
0.5 13, 67 4.31
12:01 L0 14. 07 4.7 L
_ 1.5 14. 31 - 501
12:02 2.0 14.13 4.77
: - 2.5 L 13,77 4.41
12:03 3.0 13. 45 4.09
3.5 13. 22 3.86
12:04 40 12. 57 3.61
_ 45 12.88 3.52
| 12:06 5.0 12. 84 | 3.48
12:06 A 13,43 404
12:07 1.0 13. 70 434,
12:.08 3.0 13. %0 £.54 L
-12:09 9.0 14.06 470 |
12:10 10.0 1411 _4.81
12:12 12.0 14.24 . ~ 4,88
12:14 | ‘14.0 14.21 - 491
‘ 12:16 - | 16.0 14.28 . 492
[ 12:18 18.0 14. 28 4.92
12:20 20,0 14. 28 4,92
12:25 25.9 14. 20 4.84
12:30 30.0 14.16 4,80
-12:35 35.0 14. 16 4.80
12:40 40.0. 14. 16 4.80
- 12:45 45.9 4. 17 | 4.8l
12:50 50.0 14.19 4.83
12:59 55.0 | 14,20 4.84
 13:00 60.0 14. 20 4. 84
13:10 0.0 14.21 . 4.85
13:20 $0.0 C14.23 4.87
13:30 9.0 14.20 4.34 ]
13:40 100.0 . 14.18 4.82
14:00 120.0 _14.18 4.82
14:20 140.0 14.00 4.64
r4,14:4{} ' 1600 14.08 _ 4.12
15:00 180.0 14. 04 4,68
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STEP DRAWDOWN TEST
PUMPING STAGE

DATE  16/07/95 CONDUCTED BY WHDE
WELL NO. 5 SHL 9.36 ___m STEP 3
LOCATION BATI PUMP TYPE Submersible NOTCH (H) 57 mm
OHWNER HSS HEAD . 200 m DISCHARGE 1.1 1/s
WELL DEPTH 90 m CAP. 10 /s 99 _m3/day
WELL, DIA. 150mm POSITION 23 GL-m
TIKE TINE SINCE FATER DRAYDON REMARKS
: PUNPENG STARTED (min.) . LEVEL (CL-n) ()
15:00 a 14. 04 4.68
0.5 o
15:01 1.0 14.20 4.84 T
o 1.5 C14.40 5. 04
15:02 20 14.80 5.44
2.5 14.90 5.54
15:03 3.0 15. 10 5 %4
' 3.5 15,22 5. 86
15:04 4.0 15.33 5.97
_ 4.5 15. 43 . 6.07
15:05 5.0 15.50 6. 14
15:06 - 6.0 15. 64 6.28 _
15:07 1.0 1513 6.37
15:08 8.0 15. 80 6.44
15:09 9.0 15.85 649 |
15:10 10.0 15. 89 6.53
15:42 12.0 15, 99 6.59
15:14 i 14.0 15. 97 6.61
15:16 :16.0 16. 00 6.64
15:18 18.0 16. 04 6.68
15:20 .20.9 16. 05 6.69
| 15:25 25.0 16. 60 T.24
15:30 30.0 16. 89 7.53
15:35 3.0 .16. 993 163
15:40 40.0 17.08 1.72
15:45 45.0 112 1.76
15:50 50.9 1716 7.80 f
15:55 55.0 17.20 .84
16:90 £60.0 17. 24 1.83
16:10 0.0 e 17. 30 .9
16:20 80.0 17.26 7.90
16:30 90. 90 7. 17 7.81
16:40 - 100.0 17. 19 .83
17:00 120.0 17.20 1.84
17:20 140.0 17.27 1.91
17:40 _160.0 _ 16. 97 7.61
—18:00 180.0 16.97 1.61
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STEP DRAWDOWN TEST
PUMPING STAGE

DATE__16/07/95 CONDUCTED_BY HWHDE
WELL NO. 5 SHL 9.36 m STEP 4
LOCATION BATI PUMP TYPE Submersible NOTCH (H) 53 mm
OWNER WSS _ HEAD 200 m DISCHARGE 0.9 1/s
WELL DEPTH_ S0 m CAP. 10 1/s 80 m3/day
WELL DIA. 1 50mmn POSITION 23 GL-m
TINE |  TIME SINCE TATER DRAYDOTN REMARKS
_ PUYPING STARTED (min.) | LEYEL (Gl-=) (n) o
18:00 -9 16. 97 : 1.61
0.5 .
| 18:01 1.0 _ 16.51 .20
1.5 1 16.07 6.171
18:02 . - 2.0 15.64 6.28
2.5 15.70 6.34
18:03 3.0 15,87 6.51
' 3.5 15. 91 _6.61 -
18:04 4.0 16.02 6. 66
4.5 1601 | 611
18:05 5.0 16.10 6.74
13:06 6.0 16. 02 6.66
18:01 7.0 15. 52 6.16
-~ 18:08 8.0 _15. 14 | - 518 e
18:09 9.0 14.87 5.51
18:10 - 10.0 14.75 539 -
18:12 - 12.0 15.23 5.87
18:14 140 15. 47 6.11
18:16 16.0 15.58 6.22
18:18 18,0 15. 63 6.21
18:20 20.0 15. 64 6.28
18:25 25.0 15. 68 6.32 _
13:30 30.0 15. 14 6.38
18:35 35.0 15. 77 - 6.41
18:40 40.0 15.18 ~ 6.42
18:45 45.0 15. 18 ' 6.42
~18:50 - 50.0 . 15. 18 _6.42
18:55 55.0 15.17 - 6.41
19:00 - . 60.0 15.76 6.40 1 ]
19:10 70.0 15.76 —6.40
19:20 80.0 15997 6. 41
19:30 90.0 15. 7% 6. 41
19:40 100.0 16,18 6,42
20:00 _120.0 15. 18 6.42 _
20:20 140.0 ) - 16,79 6.43 _
20:40 6.0 - 15.80 6. 44
21:00 180, 1519 6. 43
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STEP DRAWDOHWN TEST
PUMPING STAGE

DATE 16/907/95 , CONDUCTED BY _ WHWDE
WELL HNO. 5 SWL 9.36 nm STEP 5
LOCATION BATI PUMP TYPE Submersible NOTCH (H) 48 mm
OHNER WSS HEAD 200 m DISCHARGE 0.7 1/s
WELL DEPTH 90 m CAP. 10 1/s 65 m3/day
WELL DIA. 150mm POSITION 23 GL-m
CTINE TINE SINCE FATER PRAYDOFN REMARKS
. PUMPING STARTED {min.) LEVEL (GL-m) (m)
F21:00 . 0 B 15. 79 6. 43
0.5 - _
21:01 1.9 15. 40 5.04
_ L6 14.92 5. 56
- 21:02 2.0 14, 62 5.26
2.5 14, 40 504
21:03 3.0 14,19 4.83
. 3.5 14.04 4.68
- 21:04 4.0 13. 80 4. 44
L 4.5 13. 82 4. 46
21:05 - 5.0 13.74 4.38
21:06 6.0 13. 95 459
21:07 1.0 14. 25 4.39
21:08 8.0 14.30 4.9
21:09 8.0 14, 37 1 - 501
21:10 10.0 14.31 : 4.95
21:12 12.9 4.4 4.18
21:14 14.0 14. 04 . 4.68 -
21:16 16.0 13.60 .24 |
21:18 18.0 13.30 3.94
21:20 20.0 13.23 381
21:26 20.0 13.13 an
- 21:30 30.0_ - 13.06 . 3.70
21:35 35.0 £3.70 434
21:40 40.0 13.83 447
21:45 45.0 13.32 4.46
21:50 50.0 ~ 13.79 443
21:55 55,0 13.65 D 4.29
22:00 60.0 13.57 R
[ 22:10 0.0 13.34 3.98
22:20 - 80.0 13.31 - 3.95
22:30 90.0 13.29 - 3.93
22:40 100.0 13,49 . 3.8 B
23:00 120.0 13. 06 3.70
23:20 140.0 12,88 ‘ 3.52
23:40 160.0 - - . 12.7¢ 3.43 o
0:00 _ -180,0 12,70 3.3 :
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STEP DRAWDOWN TEST

RECOVERY
DATE _15/07/95 CONDUCTED BY WWDE
WBLL _NO. 5 SWI, 9.356 m
DISCHARGE OF THE
LOCATION BATI PUMP TYPE Submersible PINAL STEP
OWNER -¥ss . HEAD 200 . 0.7 1/s
HELL DEPTH 90 m CcaP, 10 1/s .65 m3l/day
WELL DIA. 150mm POSITION 23 GL-m
TIME TIE SINCE YATER DRAYDOTN REMARKS
PUNPING STOPPED (min.) LEVEL, (GL-m) ®
0:00 0 _ 12, 70 _3.34.
0.5 12, 06 210
[ _0:0t 1.0 11795 -~ 2.3
1.5 11. 41 21
0:02 2.0 11,37 2.01
2.5 11.23 _ 187
0:03 3.0 11.14 1.18
3.5 1102 ~_1.66
__0:04 4.9 10. 95 159
4.5 10. 80 1.44
_0:05 5.0 10. 76 L34
1 0:06 6.0 10. 62 .26
0:07 1.0 10.59 ' 1.23
008 8.0 10, 54 118
0:09 8.0 10.51 1.15
0:10 10.0 10.49 1,13
0:12 12,0 10. 40 .04
0:14 14.0 10. 35 ‘ 0.9
0:16 - . 16,0 - 10.30 0.94
0:18 - 18.0 16. 13 : -0.82
0:20 - 20.0 10. 00 - 0.54
0:25 25.0 9.18 - 0.42
0:30 30.0 9.74 0.33
0:35 35.0 _ 9.13 .31
0:40 40.0 9.12 0.36
- 0:45. 45.0 1 0.35 ]
0:50° 50.9 9.70 0.34
0:85 55.0 9.69 : 0.33
1:00 60.0 9.68 - .{ . 032
1:10 70.0 9. 66 0.30
| 1:20 80.0 9. 65 . 0.29
1:30 $0.0 - 9.6 . 0.28
1:40 100.0 9.63 0,21
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TINE TIXE SINCE TATER - DRAVDOWN |  REMARKS
- PUNPING STOPPED  (min.) | 18VEL (CL-®) ()
2:00 120 - 960 0.24
2:20 140 9,57 0.21
2:40 160 9.56 0.20
3:00 180 Xt 0.17
3:30 210 o 9.1 0.15
4:00 240 9.49 0.13
4:30 370 9.47 0.11
5:00 300 9.44 0.08
5:30 —330 9.41 0.05
5:00 360 76,38 0.02
7:00 420 9.3 0.01
8:00 180 9.36 0.00 |
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CONTINFEOUS DISCHARGE TEST

Data during Pumping Stage obtained

at the Pumped Well

CONDUCTED BY __ WWDE

DATE _16/07/95
WELL NO. 5 SHL 9.36 __m STEP
LOCATION BATX PUMP_TYPE_ Submersible NOTCH (H) 54 mm
" OWNER _WSS H#EAD 200 m .DISCHARGE 1.0 1l/s
WELL DEPTH 90'm CAP. 10 /s 86.4 #m3/day
WELL DIA. 150mm POSITION 23 GL-m
TINE TINE SINCE VATER DRA¥DOTN RENARKS
PUMPING STARTED (ain, ) LEVEL (GL-m) (=)
8:00 0 9.36 0.00
0.5 10.96 . 1,60
8:01 1.9 11. 60 ) 2. 24
1.5 1L.79 2.43
8:02 2.0 12.00 2.64
2.5 13.24 3.88 ]
8:03 3.0 - 13,50 4. 14
3.5 13.92 4.56
8:04 4.0 12. 48 3.04
4.5 - 12.48 | 3.12
8:05 5.0 12.30 2.9
8:06 6.0 12.62 3.26 _
807 A 13.10 3.4
§:08 8.0 - 13.31 4.01
8:09 9.0 - 13.74 4.38
§:10 - 10.0 14.50 5. 14
3:12 - 12,9 ~14.40 - 5.04
8:14 14.0 ol 132 4. 96
8:16 16.0 : 14.48 5.12
8:18 18.0 . 14.58 5. 22
8:20 20.0 14,69 5.33
8:25 25.0 144 5.38
8:30 30.0 - 14.76 5. 40
8:35 35.0 - 15,05 5. 69
8:40 . 40.0 1490 | 554
8:45 45.0 15.01 5,71
3:50 800 - 15. 10 5.74
8:55 - 55.0 14.53 5, 51
§:00 60.0 14.94 5,58 _
§:10 70.0 15.02 - 5.66
9:20 80.0 15. 05 5,69
9:30 50.0 15, 22 5. 86
9:40 100.0 15,23 - 5. 81
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TINE THHE SIE(ZB " YATER DRATDO¥N REMARKS
L PUNPING STARTED (min.) LEVEL G0 | @
10:00 120 - 15.23 s81_ |
10:20 140 15.23 5,87
10:40 160 15,23 5.87 N
11:00 180 15. 78 [ 5.52
11:30 210 T s 5.8
12:00 240 15,34 5.08
12:30 270 15.36 6. 00
13:00 300 — 5. 42 6.06
13:30 330 15,51 6,15
14:60 360 15.81 6.45
15:00 420 15.52 6.16
16:00 480 15.00 6. 64
17:00 540 15. 44 6.08
18:00 600 15.87 6.51
19:00 660 15,81 6. 45
20:00_ 120 15.63 6.2
21:00 180 15.56 6.20
22:00 840 15. 80 644
93:00 900 15.86 6.50
0:00 660 15.60 6.24
1:00 1020 15.79 6.43
"2:00 1080 15.42 6.06
3:00 1140 15.53 6,17
4:00 1200 15.79 6.43
5:00 1260 15.86 76.50 B
§:00 1320 16,06 6. 66
7:00 1380 6. 11 6.75
8:00 1440 6. 96 76.90
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‘DATE

CONTINEOUS DISCHARGE TEST

Data during Recovery Stage obtained
at the Pumped Well

CONDUCTED BY

16/07/95 WHDE
WELL NO. 5 SHI, 9.36 m . :
' DISCHARGE AT THE
LOCATION BATI PUMP TYPE Submersible PUMPING STAGE
OWNER wss HEAD 200 m o 1.0 1/s
WELL DEPTH 90 m CAP. 10 1/s 86.4 m3/day
WELL DIA. 150mm POSITION 23 GL-n
TIVE TIEE SINCE YATER DRAYDOYX REMARKS
| PUNPING STOPPED _(min.) LEYEL (Gl,-a) (n)
8:00 0 16, 28 6.90
0.5 14. 79 5.43
8:01 1.0 14.80 4.64
15 - 13.20 3. 84
8:02 2.0 112,42 3.06
2.5 12. 85 2.69
8:03 3.0 11. 85 2.49
3.5 11.68 2.32
8:04 4.0 11.55 2.19
4.5 11, 43 2.07
8:05 50 11. 33 1.97
8:06 6.0 11,13 117
-~ 8:07 1.0 '11.00 1.64
3:08 8.0 T 10.81 1.45
8:09 9.0 10.72 1.36
-~ 8:10 ‘10.0 10. 6 1.33
8:12 12.0 710,64 1.28
8:14- 14.0 .. _ 10.58 1.22
§:16 18.0 10. 53 1.17
818 18.0_ 10.48 .12
- 8:20 20.0 10. 43 1.07
3:25 25.0 10.29 0.93
8:30 30,0 10. 15 0.79
- 8:35 35.0 9. 96 0. 60
§:40 “40.0 .89 0.53
i 845 - 45.9 9.89 0,49
8:50 - 50.0 9.84 0.48
- 8:55 55,0 9.8 0.45
S 900 60.0 9.80 6.44
9:10 70,0 9. 77 0.41
9:20 80,0 9.74 .38
9:30 90.0 9.72 0.36
9:40 100.0___ X 0.33
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- WATER

11-27

TI¥E TIME SINCE _ DRAYDOTN REMARKS
| PUNPING STOPPED (ain.) LEYEL (GL-£) .
10:00 120 9.67 0.31 _
10:20 140 9.63 0.27
10:40 160 9.60 0.24
11:00 180 9,51 0.21 7
11:30 210 9,56 0.20 ]
12:00 240 T 954 0.18
12:30 210 ) 9,53 017
13:00 300 9,50 0,14
13:30 330 9,48 0.12
14:00 360 9,46 0,10
15:00 | 4% 942 0.06
16:00 430 ot 0.05
17:00 540 9.40 0.04
18:00 600 9.39 0.03
19:00 660 0.3 0.03
20:00 120 9,38 0.02
21:00 780 9.37 0.01
92:00 840 9,36 0.00
23:00 900 9,36 0. 00
~0:00 960 9,35 0,01
T 1:00 1020 9.35 ~0.01
2:00 1080 9.34 “0.02
3:00 1140 9,33 ~0.03 ]
4:00 1200 9.32 004 |
5:00 1260 931 0,05
£:00 1320 9.30 -0.06
7:00 1380 9.9% 0.07
8:00 1440 9,98 20,08



CONTINEOUS DISCHARGE TES?T
Data during Pumping Stage obtained
at the observalion Well

DATE 16/07/95 CONDUCTED BY WWDFE
WELL NO. 4 SHIL 8.34 STEP
LOCATION BATX PUMP _TYPE Submersible HOTCH (H) mm
OWNER HSS HEAD 200 DISCHARGE 1/s
HWELL DEPTH m CAP. 10 1/s m3/day
WELL DIA. 150mm POSITION 23 GL—m
TINE | TINE SINCE YATER DRAYDOYN REMARKS
- PUYPING STARTED {min, ) LEVEL (GL-m) ()
8:00 0 8.3 .09
0.5 8.35 0.01
3:01 1.9 8.35 0.01
L.b 8.35 0.01
| 8:02 2.0 835 0.01
2.5 8.35 0.01
8:03 3.0 8.35 0.0}
3.5 8.35 0.01
$:04 . 4.0 8.3 - 0.0
4.5 8.35 0,01
8:05 5.0 8.35 0.01
8:06 6.0 8 35 0.01
8:07 1.0 8.35 0.01 ]
8:08 8.0 8.35 0.01
8:09 9.0 - o 8.35 0.21
§:10 . 10,0 L 8.35 0.01
§:12 12.0 - 835 0.01 ]
8:14 14.0 8.35 0.01 -
816 - 16.0° 835 0.01
§:18 " 18.0 . 8.35 0,01
2:20 20.0 8.3 0.01
8:25 25.0 8.35 0.01
§:30 -30.0 8.35 0.01
8:35 35.0 8.3 0.1
8:40. 40.0 - 8.35 0.01
-~ 8:4h 45.0 8.3 0.61
8:50 50.0 8.35 0,01
8:55 55,0 8.3 0.01
9:00 - - 80.0 - 8.3 0.01
9:10: T0.0 8 .35 0,01
9:20 - 3.0 N - 8.36 0.02
9:30 9.0 8.36 0.02
2:40 100. 0 8.37 0,03
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REMARRS

TIKE TINE SINCE ¥ATER DRA¥DOTN
| PUMPING STARTED (min.) _LEVEL (6l-m) (m)

10:00 120 8.31 0.03

10:20 140 3.3 0.03
10:40 60 8.37 0.03
11:00 180 8 317 0.03

11:30 210 8.38 0,04
12:00 240 8.38 0.04

12:30 210 3.38 0.04 _

13:00 300 5.38 0.04
_ 13:30 340 3.38 0.04

14:00 360 5.38 0.04
15:00 430 T g 0. 04
16:00 480 8.38 0.04
17:00 540 8.39 0.05
18:00 600 84 0. 06
19:00 660 8. 40 0.06
20:00 120 8. 40 0.06
21:00 780 8,40 0.05
22:00 840 8.40- 0.06
23:00 900 8.40 0.06
0:00 - 960 8. 40 _0.05
1:00 1020 8. 40 0. 06
2:00 1080 8.40 0.06
3:00 1140 8.41 . _0.07
~ 4:00 1200 8. 41 0.07
5:00 1260 8. 41 0.07
~ 5:00 1320 8. 42 0.03
1:00 3380 3.42 0.908
8:00 1440 8. 42 0.08
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CONTINEGUS DISCHARGE TEST

Data during Recovery Stage obtained

al the observation Well

CONDUCTED BY

DATE__16/07/95 HHDE
WELL NO. 4 SWL 8.34 _ m STEP -
- LOCATION BATI PUMP TYPE Submersible NOTCH  (H) mm
OWNER WSS BEAD 200 DISCHARGE 1/s
- WHELL._ DEPTH m CAP, 10  1/s L m3/day
WELL DIA. 150mnm POSITION 23 GL-m
TINE TIME SINCE VATER DRAYDOWN REVARKS
| —_PUNPING STOPPED (min, ) LEYEL (CL-n) () '
8:00 0 8.42 0.08
- 0.5 8.42 0.08
§:01 1.0 8.42 0.08
1.5 8. 42 0.08
8:02 2.0 8.42 0.08
_ 2.5 8. 42 0.08
8:03 3.0 8. 42 0.08
3.5 8. 42 0.08
8:04 4.0, 8.42 0.08
- 4.5 8. 42 0.08
- 8:05 5.0 8. 42 0.08
8:06 6.0 842 0.08
8:07_ 1.0 8. 42 0.08
3:08 . &0 8.42 0.08
8:09 8.0 8.42 0.08
8:10 ~ 1.0 8.42 0.08
812 12.0 - 8.41 0.07
- -84 140 } 8.41 20,07
8:16 16.0 8.41 0.07 -
8:18 18,0 3.41 0.07
8:20 2.0 8.41 0.07
B:25 2.0 2.41 0.07
 8:30 30.0 8.41 0.67
8:35 350 8.40 0.06
8:40 40.0 .84 0.06
8:45 4.0 3.40 0.0
- 8:50 : 50,0 8.40 0,06
8:53 5.0 &40 0.06
- 9:00 . - 60.0 3.40 .06
- 9:10 70.0 3. 40 1. 06
- $:20 30.0 3.40 0.06
9:30 90.0 8.40 0.06_-
9:40 100.0 8.39 0.905
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T1KE  TIME SIRCE . YATER DRAYDOYN |  RENARKS
PUNPING STOPPED (min,) LEYEL (6L-u) @
10:00 120 ‘ 8.33 0. 04
10:20 149 838 0. 04
10:40 160 8.31 0.03
11:00 180 8.31 0.03
11:30 210 8.37 0.03
12:00 240 8.31 0.03
12:30 210 8.37 0.03 -
13:00 300 8.31 0.03
13:30 330 "8.37 0.03
14:00 360 8.37 0.03
15:00 £20 331 0.03
16:00 480 8.37 0.03
17:00 540 8.31_ 0.03
| 18:00 600 8.37 0.03
~T19:00 660 8.31 0.03
20:00 720 N 8.37 0.03
21:00 780 8.31 0.03
92:00 840 8.31 0.03
23:00 500 8.37 0.03
0:00 960 8.31 0.03
1:00 1020 8.31 0.03
2:00 1680 8.91 0.03
3:00 1140 '8.31 0,03
. 4:00 1200 8.3 .03
5:00 1260 N X 0.03
§:00 1320 8.37 0.03
7:00 1380 337 0.03
8:00 1440 3.37 0.03

11-31




Appendix - 12

Calculation of Water Pipeline
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Appendix - 13

Geological Logs of Existing Boreholes






E§§k8qrehole No.1 in Bati

Depth ' Lithology
—0 - 12 m Top Soil
) -12 - 14 m Clay
o -14 < 16 m Decomposed Rock
-—16 - 18 m Cobbles
B18 - 20 m Decomposed Rock

20 - 95 n Hard chk

WSS Borehole No.2 in Bati

Depth ' ELitholoﬁg_
0 - 2m  Top Seil .
2 - 10nm Light Brown Clay
10 - 12 nm Clay and Gravel

12 - 57 n Basalt
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