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MINUTES OF'plscuSsIons'
| ON :
THE MOGADISHU wnTbR SUPPLY IMPROVEMENT PROJFCT-(Pnase 1I1)
IN THF SOMALI DEMOCQATIC REPUBLIC -

In response to the request made by the- Govexnment of Somail
Democratic Republic for the Mogadishu’ Water Supply- Improvement
Project, Phase IIT (herelnafter referred to as “the Pro;ect"), the
Government of Japan decided to conduct a Baslc DGSlgn Study on the
Project and entrusted the Japan Internatlonal Cooperatxon-hgency
(JICA) to send the Basic Design Stddf Teém-(heteinafter rcférréd_
to as "the Team") headed by 'Mr. Mdsayukil Matsushima, a senior
engineer of Kyoto Municipal Waterworks Bureau from Rugust 31 to

September 27, 1988.

The Team had a series of discussions on the Project with the
officials concerned of the Government of Somali Democratic
Republic, headed by Mr. Aden Farah Shirwa, General Manager of
Mogadishu Water Agency and conducted a field survey in Mogadishu

City..
As a result of the stﬁdy, both parties have agreed fto
-recommend to their respective Governments that the major points of

understanding reached between them, attached herewith, should be

examined towards the realization of the Project.’

September 10, 1988

Masagubes’ NMitzzafidha ﬁ/ ﬁ/r)

Masayuki Matsushima _ Aden FarJ%/g%/;
Leader ' General Manager
JICA Study Team - Mogadlshu WaterJAgency {MWA)

<
)




Aftéchment

The objeétivé”qf the Project is to improve thé present shortage
of waterjsuppli iﬂ E0gadishu‘City by means of drilling new
wélls in Balad Well field. '

Thel sité of tﬁej'PfojeCt is at Balad Wéll. Field, which 1is
located 9 to 16 km northeast from the center of Mogadishu City

{site map is'qttached és Annex I).

The content of the Project shown by the Government of Somalia
is to construct new wells and to rehabilitate the existing

water supply facilities in Balad Well Field(refer to Annex 11).

Mcgadishu Water Agency of the Mjnistrj of Mineral and Water
Resourceés is responsible for the administration & execution of

the Project.

The Japanese Sfﬂdy Team will convey to the Government of Japan
the deéire of the Government of Somali Democratic Republic that
the former takes necesséry measures to cooperabte by pro#iding
materials and equipment and other items within the scope of

Japanese économic cooperation programme in Grant form.

The Somalia side has  understood Japan's Grant Aid System

explained by the Tean.

The equipment, materials, and vehicles purchased under the
Grant shall be exclusively for the Project iand ‘shall not be

used for ofther purposes.

The Government of Somali Democratic Republic will take
necessary measures listed in Annex IIL on condition that the

Grant Aid is extended to the Project.

M. 9,
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Annex II

‘The méin'éompbnents of the Projéct,-which will improve the
present water shortage in Mogadishu City, are summarized as

© _follows:

1) Construction of new wells!
new wells for relieving the present water shortage in
‘the City.

2) Provision of hatefials for the construction of new wells:
submersible motor pumps, generators, transformers,

pipe materials, wiring cable, consumables and etc.

3) Provision of materials for improving the existing intake
facilities:
generators, transformers, pipe materials, wiring cable,

consumnables and etc.

4) Provision of equipment for opetation and maintenance:

accessaries for drilling machine, equipment of workshop,

. M

teols for electric work and etc.




Anncx ITI

Arraqemeﬁte' to  be taken:.by__the_;GOVernment- of Somali
Democraltic Republic. ' o

1.

10.

To secure land necessary for the construction of the
facilities and te clear, fill and level the site as needed
before the conmencement of the constructlon.

To construct and prepare the access road to-the Progect
site.

To provide the space rneoeSearyo for temporary. offices,
working_areas, stock Yardé and others. :

To ensure prompt wunloading, tax exem?tion ahd customs
clearance at port of dlsembarkatlon in Somali Democratic
Republic, of the products purchased under the Grant

To exempt Japanese nationals engaged in the Project from
customs duties, internal taxes, and other fiscal levies
which may be imposed in Somali Democratic Republic with
respect to the supply of the products and the services
under the verified contracts.

To  accord without delay to Japanese  nationals whose
services may be required in connection with the supply of
the products and services under the verified contract such
facilities as may be necessary for their entry into Somali
Democratic Republic and stay therein for:the periornance of
their work.

To maintain and use properly and effectively the facilities
constructed under the grant.

To bear all the expensés, other than those to be borne by
the grant, necessary for the construction of the
facilities.

To bear commissions to the Japanese foreign exchange bank
for the . banking services based upon the Banking
Arrangement,

To provide machinery free of charge that were purchased
under the prev1ous Project{rigyg, compressor, etc)

e M

A—10
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| | Minutes Of Discussions
On Thé Draft Final Report Of The Basié Désign Study
~ On The Mogadishu Water Supply Improvement Project {Phase i)
In The Sol_‘hali Deln.)ocralic Republicl' |

“In response to the request made by the Govemnment of the Somali Democralic
Republic, the Government of Japan d_e-cided o conduct a basic design sludy on the

_ Mdgadishu Water Supply Improvemenl Project (Phase Ill) (h_eféinaﬂer referred to as
"the project”) énd entrusted the stugy to the Japan lntemationai Cooperatidn Agency

(JICA). JICA sent to the Somali Democratic Repub'lic the study team from August 31 to
September 27, 1988,

As the result of the study, JICA prepared a dralt final reporl and dispatched a
mission, headed by Mr.Akira Mttamura Senior Engineer, Water Purification Section,

Technical Division, Kyoto Municipal Walenworks Bureau, to explain and discuss it from

December 11 to December 22, 1938,

. The Team had a series of discussions on the project with the officials concerned .

of the Government of Somalia, headed by the Mr.Aden Farah Shirwa, General

rdzrager of Mogadishu Water Agency.
After Clarifying its contents, both parties had agreed to recommend to their
respective governments that the major points of understanding reached between

them, atlached herewith, should be examined towards the realizalion of the project. :

December 17, 1088

[ 22 VY \?}
e
Aden Farah Shipva ey J/./

Akira Mitamura
I
General Manager

Mogadishu Water Agency (MWA)

Leader
JICA Study Team



ANNEX 1 o o
The Hlems of the pfopose_d facilities are summarized as fotlows:

t. lnlake Famlmes _
(1y Construction of new welis :
(2) Installation of pump for new wells
' (3) replacement of pump for existing we!ls '
- (4) Piping Facilmes
(5) Flow meter

2. Conveyance and !ran\mlsslon plpes
(1) Conveyance pipe '
(2) Transmission pipe

3. Power Supply Facilities
(1) Generating racirifies :
(2} Main Transforming facilities
(3) Sub-transforming facilities
{4) Staging for sub-transformer
| (5) Electric wiring
(6) Electric pole

4. Ancillary Facilities

(1) Net fence for well

(2) Lightings for wells

2

1\“'1.2

—
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ATTAGHMENT
MAJOR POINTS OF UNDERSTANDING:

l:‘Thé Spmﬁllb'sidn:dnfhcd in principle Ld.Lhe-basic design proposed

.in th DrﬁrL Fihﬂf RnpbfL. " The items of proposcd fﬁcilités are

shown in ANNEX 1. |

Bul Lhé GovernménL ﬁf Snﬁhliﬁ sLaLQd.as fﬁlluﬁs.

1 Ali Qf ;hc‘é*isiinn generators exceplt a generator provided by
Lthe furmer pfbjucL should bhe replaced L6 new ones as [or Lhe
gnnérating fééiliLies.

'2) AL_lcésL K LrnuSpanﬂLiQn vehicles and ! truck are reguired.

The study Lean brumiged to coavey i1ts request to the government

of Japan,.

2. The Svmalia side undorstood the system of Japan’s Granl Aid
Program and confirmed Lhe mcasufes tuo be Laken by Lhe Somalia
side Lowards the realization of the Project as agreed upon in

the "Minutes of Discussion” sigoned on December t7,1986.

3. Ten copies of the Final Report on the Project witl be submitted
Lo Lhe Govarnmentl of Somalia by April, 18989,
—
vl
L
)',,""
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1} Mogadishu ¥ator Aaenéi

{1) Feasibility sludy for Vogadxshu Yater Suppiy E)panSIDn, Prellmlnary

(2)

&)

€

Report, Volumo I, lprll 1977, Sic ileaandor Gibb & Partncrs (Afrlca)
Source ln\estngatlon For Hogadlshu Yater Supply Ltpanslon ¥olume l
Technical Reporl June 1980, Sir Alexander thb & Partners (hfrlca)
Nogadishu tater Supply Expansnon Second Iatcr Resouceq lnvesllgatlon,‘
Final Report Pebruar) l93531r ilcxander G:bb & Partncrs (Afrlca) '
Yoluze I - Englncerlng : ' '
Volume I - Hydrogeolog) and H)drology Part 1
.iolume Hr - *dO* : FERRR Pait 2
Yolume 1Y - 5ppendicéé A and B
Yogadishu Vater Supp]y'ﬁxpansidn Stage 28
Draft Report On Final Design, Volume f, August 1985

~ Sir Alexander Gibb & Partners (Africa) -

&)

%)
D
3

-
am

Nogadishu Water Supply Expansion Stage ZA,Conpletioh Report,
Deceaber 1987, Sir Alexander Gibb & Partners (Africa)

Yolume | - Project description and Finacial information
Yoluge 2 - Operational and Technical datails
Voluiae 3 - VWellfield developﬂent and Test pumping
Yolume 4 - As pade dfawings

¥ogadishu Groundwater in&estigation'Projeéts, 1988

Eng. Abdi Farah Abdulle |

Hydrogeology & Vell Conﬁtruclion Criteria -Report

The Ralph H. Parsons Company

Batance sheet (1985, 1086)

Yater charge sheet '

Drawings

*Nogadishu ¥ater Systen _

+Shek Nuhidin Reservoir Plot and Gréding Plarn

*¥ater Systen Flow Diagranm

«Xilk Factory Reservior Plot and Grading Plan

«Pawer Plant Plot and Grading Plans, Scclions and Details

sPower Plant Piping Plan -

A—14



" «Xogadishu ¥ater Subply Expansion Stage 24
Supplicd Arca. . _ .
+Xogadishu ¥ater Suppjy.ﬁxpaﬁsion‘SLagé 2!}
Locatlon Yap ” | _
Location of Works and Overhead Linc Roules
Layout of Bulk Supply S}stcm
Schenatic Layout Bulk Supﬁ]y SYstbms

2 Vinlstry of hatlona! P]annlng

(D) The FIVO Year National Developient Plan 1987 -1991
_ Dxrectorate of Planning, Ninistry of &allonal Planning, Septeember §988
(2) Anﬂgél_deelopmcnt Plan 1988

Directorate of Planning, Ninistry of National Planning, January 1988

3) United Nations Development Programamc Nogadishu (UNDP)

(1) Somalia Annual Developsent Repori 1986

United Nalions Development Programme Nogadishu, Augusi 1987

1) O
(1) Nonthly Bulletin, July 1988
Somali Chamber of Commerce{ Industry ard Agriculture

(2) Foreign Investment Law, 1987
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9. Bkt

'RECORD OF CONTINUOUS PUMPING TEST ( 1/5 )

Discharge : 40,000 1fsec

" Location i

Date

Static Water Level

No.12.54
: Sep. 15 .
: G.L.- 64.76 m

(40m/sec) |
Measuring Time Time since | Water Level | Drawdown : Rémarks l
Time interval | Pumping CGL.- ' P,
| starting |
() (min} | (in) | (min) () ()
: N 0 64.76
o 0.5 6.5 | |
s 0.5 1.0 779,20 14,44
0.5 1.5 79.36 4.0 |
A 2.0 | o ' h
i 0.5 2.5 1 kkj:j
: 0.5 3.0
0.5 3.5 )
0.5 4.0 79.36 T 14.60
: 0.5 4.5 o )
0.5 5.0 e
: 1.0 6.0 79.40 14.64
1.0 7.0 16.59 11.83 ]
1.0 8.0 1621 11.45 -
- 1.0 9.0 75.96 11.20 2.4(kg/cn?) |
1.0 i0.0 75.88 11.12 2,4{kg/cm?)
. 2.0 1z.0 | 75.87 ETRY 2.4 (kg/cn?)
B 2.0 14.0 75.84 71.08 2.4 (kg/ont)
: 2.0 16.0 75.83 11.07 2.4 {kgfcn?) o
B 2.0 | 18.0 75.83 p 2.4(kgfen?) |
: 2.0 20.0 75.83 P 2 4(kgfen?)
I 5.0 25.0 75.92 11.16 | 2.4(kg/cm?) ]
5.0 | 30.0 75.94 11,18 7.4 (kg/cm?)
km_;g;fﬁuA__ __AET§::T"4"§5.0 15.95 | ai.s 2.4 (kg/cm?) ;j
5.0 40.0 75.97 11.21 | 2.4(kg/cr?)
o 5.0 45.0 15.962 11.20 Toh(kgremty |
: 5.0 50.0 75.97 11.21 | 2.4(kg/cn?) B
: ] 5.0 55.0 75.98 11.22 2. 4 {kg/cm?) )
1:00 5.0 60.0 75.98 11.22 2.4(kg/cn?) R




RECORD OF CONTINUOUS PUHPING TEST -

(2/5) "

chatio’n : No. l?.SA
R o bété - Sep. 15 _
pischarge :'_igl(ﬁl);lil_sec-' Static Water Level : G.L.- 64.16 n
- '(St')m'-‘-lsec) ':_ . ' _ ' _
ﬁHe_asur'ing ' _'i‘ime T:ime since Yater Lev’éi—_m Drawdown Rémarks
Time Interval Pumping b oGL.- |
IR | stopping \
(he) mia) | (min) | (min) | ) (n)
o o 0 75.98
¥ 0.5 0.5
0.5 1.0 18,08 13.32 P=0.6kg/ecn?
B 0.5 1.5 79.09 13.33 |
To.5 7.0 7943 14.67
0.5 2.5 79.71 14.95
1T o 3.0 80.04 " 15.28
0.5 3.5° 80.26 15,50
0.5 4.0 80.35 15.59
0.5 6.5 80.41 U 15.65
0.5 5.0 80.45 “15.69 | P=0.03kg/cm?
1.0 6.0 80.50 15.74
1.0 7.0 80.51 15.75
1.0 8.0 80.56 15.80
1.0 9.0 80.57 15.81
1.0 10.0 80.59 15.83
2.0 12.0 80.60 15.84
: 2.0 - 14.0 80.62 15.86
2.0 16.0 80.63 15.87
2.0 18.0 80.64 15.88
2.0 20,0 80.66 15.90
: 5.0 25.0 80.72 - 15.96
: 5.0 30.0 80.73 15.97
5.0 35.0 80.73 "
5.0 40.0 80.73 o
5.0 45.0 80.75 15.99
5.0 50.0 80.76 16.90
1:00 10.0 60.0 80.78 16.02




RECORD OF cp_uj_i_riyﬂgyg.#_guﬁélm TEST _ ( 3/5)

Hax

Discharge :riﬁ,OOO-i/sec

‘Location : No. 12.5A
‘Date Sep.15 "

“Static Water Level

G.L.~ 6h.76 n

_(55ﬁ°[$ec) . _ . _
Measuring }Yaggﬂ_ﬁ_fime since. Hatér'Lefei- Dfaudbwg Remarks
Tine Interval | Punping G.L.- ' B -
stopping .
(he) (mia) | {min) (min) (@) ()
1 i o - 80.7% o )
0.5 0.5 ' B ECR i
3 0.5 1.0 80.93 16.17
T e 1.5 80,96 16.20 .
I 0.5 | 2.0 80.98 i6.22 | i -
: 0.5 2 80.99 6.2t B o
: 0.5 3.0 80.99 PR ]
N 0.5 3.5 80.99 T~ 1
0.5 4.0 80.99 P
i T ol 4.5 80.99 p o
T e 5.0
1.0 6.0 |
1.0 7.0 81.00 16.22
Lu 1.0 8.0 81.00 " -
1.0 9.0
L) 16.0
2.0 12.0 )
: 2.0 14.0
o 2.0 16.0 - )
. 7.0, 18.0 -
: 2.0. | 20.0 B -
s T s 25.0 B
- : 5.0 30,0
s TS0 35.0
: 5.0 40.0
5.0 %5.0
. 5.0 50.0
s 5.0 55.0 )
: 5.0 60.0 |




RECORD OF RECOVERY TEST ( 4/5 )
- - Location : No;_i?.éﬁ_

. _ . Date : Sep.15 _
Discharge s Msec  Static Water level : G.L.- 64.76 m
Heasuring Time | Time since | Water Level Rccovery Remarks
Time . [|Interval | Pumping - | G.L.- |
B R B |
(hr) (min) | (nin) .~ | (min) w o W
T e 8100 |
Er o5 | 0.5 6553 5.7
2 6.5 1.0 62,45 18.55
T 0.5 1.s 63.30 T 17.70
e 0.5 2.0 | 465 16.35
K 0.5 2.5 | es.21 15.71
0.5 3.0 65.30 15.70
o 0.5 3.5 65.32 15.68.
0.5 4.0 65.28 : 15.72
T 0.5 4.5 65.25 15.75 T
: [ ous 5.0 T 65.23 15.77
1.0 6.0 T 65.16 15.84
B 7.0 65.11 15.89
: 1.0 8.0 65.06 15.94
B 1.0 .0 | 65.03 15.97
: I 2.0 10.0 65.00 ~ 16.00
: 2.0 12.0 64.98 16.02 f
2.0+ 16.90 64.92 16.08 ]
o 2.0 | 6.0 64.89 16. 11
: 2.0 | 18.0 1 64.86 16. 14 -
5.0 20.0 64.85 16.15
: 5.0 25.0 64.82 16.18
5.0 30.0 64 .80 16.20 ]
. 5.0 35.0 64.78 | 16.22
B 5.0 | 40.0 | 64.16 16.24
: 5.0 45,0 N | R
P 5.0 | so0.0 )
- 16.0 60.0 |




RECORD OF PUMPING TEST ( 5/5) .

Discha;ge tFQEQJOOO 1/sec

Location

Dat

<]

No. 12.5A

S ;EQP-ISII | |
Static‘walér Level : G.L.—;§ﬂ.?6 i

(40m? fsec) ‘
Heasuring i“Time Time'siﬁce Yater Level Drawdown Remarks - ]
Time Interval Pumpiﬁg G.bL.-
' stogping' : _
(hr} (min) (minj (min) ' (ﬁ) (m)
: | 0 . 66.76
6.5 0.5 T N
: 0.5 | 1o 77.57- 12.81 B
T a.s 1.5 74.67 9.91 b
T T o 2.0 76.12 1.3 |
0.5 2.5 11.06 12.30
0.5 3.0 75.2F 10.51
B 0.5 3.3 75.66 10.90
N 0.5 4.0 T 16.48 | 11,72
] 0.5 4.5 76.76 Y200 T
| os | s 76.93 12.17 |
1.0 6.0 77.05 12.29
1.0 7.0 ETRT 12.35
1.0 3.0 77.16 12.40
I 1.0 9.0 77,18 12,42
T e 10.0 a9 | 12,43 1
: 2.0 12.0 77.25 12,49
T 2.0 1.0 77.28 12.52 l
7.0 16.0 77.30 12.54 i
; 2.0 | 18.0 11.33 12.57
2.0 70.0 77.36 ] 12.58
N _:;v“ﬁ 5.0 25.0 77.35 12.59
: 5.0 30.0 77.37 12.61




Di$¢ha:gé :

30,000  1/sec

RECORD OF CONTINUOUS PUHPING TEST ( 1/6 ).
“ lLacation ¢ No. 14.0A

Date K Sep. {7

static Water Level : G.L.- 66.32 n

(30{0m5fsec)l _
Meésu;ing Time Time since. | Water Level | Drawdown _Remafk;_—
Time linterval 'Pumﬁing G.L.- |
- | - :. 'Stopping-
(he) (nio) | (min) (ain) {m) (m) ]
N B 0 66. 32 B
: 0:5 0.5 ] N
: 0.5 1.0 76.49 10,17
B 0.5 1.5 | 1124 10.92 |
: 0.5 2.0 | 17.42 11. 10
: 0.5 Tals 717.49 11.17
: 0.5, 3.0
: 0.5 3.5
T 0.5 4.0
0.5 4.5 75.68 .36
: 0.5 5.0 75.09 8.17. T
[j : 1.0 6.0 T 95001 8.69
: 1.0 7.0 74.175 B.43
: 1.0 8.0 773.90 7.58
. 1.0 9.0 73.83 7.51
: 1.0 10.0 73.75 7.43
2.0 - 12.0 73.73 7.5
2.0 14.0 73.71 7.39 )
: 2.0 16.0 73.12 7.40 ]
B 2.0 18.0 73.73 7.41
2.0 20.0 73.74 742 R
5.0 25.0 73.78 7.46 | p=2.0kg/cn? 1
: 5.0 30.0 73.78 n
: 5.0 35.0 73.78 P
: 5.0 40.0 73.78 ) P
: 5.0 5.0 )
B 5.0 50.0 |
: 5.0 55.0 R
1:00 5.0 60.0




RECORD OF CONTINUOUS PUHPING YEST ( 2/6)

T ;Sep.i? '

. ‘bate
Discharge :__gzlgggh_ifseé' Static Water Level : G.L.= Qé;ég_ﬂ
(37.5m3 /sec) . ’
rﬁEEEE}?Sg Time Tine since | Water Lev;;u_ Reco;;ry Remarks
Time Interval Pumping. G.L.-
stopping - -
(hr) (nio) | (win) -} (min) (m) m)
T T e T s - ]
. 0.5 0.5 76.00 9.68 |
T es [T 70 [ 76.60 10.28 T
T T o5 ] s 76.90 10.59 | T
- 0.5 2.0 77.02 70 )
] 0.5 2.5 1 1698 1047 T
s 3.0 76.90 w.s8 | ]
T ees | ss 76,80 10.48 - o
- 0.5 a0 | 76.80 v o
_ 1- ] : — S
: 0.5 4.5 76.80 "
R 0.5 5.0 . 1 7680 | - | ]
- T o.s 6.6 | 16.82 Those | R
e 1o 7.0 76.82 T
. 1.0 8.0 | 682 | o~ | a
K 1 1o 9.0 76.84 1052 r" ]
1o 10.0 76.85 10.53
| 2.0 | 12.0 76.87 19.55 o
. 7.9 6.6 | 76.89 | 10.57 |
B 2.0 T 16.0 T |« |7
e 2.0 | 18.0 76.89 ” S
[ 2.0 20.0 76.89 v
5.0 75.0 1 76.91 10.59 | P=0.6kg/cm?
| 3¢ | s.0 | 30.0 76.817 10.55 |
] 5.0 35.0 76.885 10.57 o
o 5.0 | 400 76.885 T T
. | s.e | 4s.0 I
5.0 f_so.o - ) 1 o T
|t >0 g 30 I -
1:00 s.o | s00 ) B ] T




RECORD OF CONTINUOUS PUMPING TEST ( 3/6 )

Location : No.14.0A

o . | Cpate .t Sepil?
_Disc'he._rrge ' 38;70_0 1/sec = Static Water Level : GL—f(_@_égn
o o (33.-7""/590).'- o . | | -
.Measurin’g' Time Time since Water Level [_lr’a_wdos’m ) 'R't;marks
Time Interval | Pumpiag L GULL =

S | stacting | _
(he) (nin) | (min) | (nin) CAqm) (m)
| T o | Tre.ses |
B 0.3 0.5 Tiyr.06 | 10,72
£ 0.5 | 10 C77.24 10,92
T 1.5 1744 L2

: 0.5 2.0 | 77.%0" 3 th.18

t 0.5 2.8 171.63 11,31

: 0.5 | = 3.0 77.79 11.47

: 0.5 T35 | 17095 1 tt.es

' - 0.5 4.0 . 78.05 11.73

: 6.5 | 4.5 78.09 11.77

: 0.5 5.0 78.13 11.81

s 1.0 6.0 78.16 11.84 ]

. 1.0 7.0 781 11.85 )
1.0 8.0 78.18 11.86

: T EEER 78.20 11.88

: 1.0 10.0 78.21 11.89

: 2.0 - 120 1 78.23 | 1t.91

: 2.0 1h.0 78.25 11.93

: 2.0 ©16.0 78.26 T 11,94

T 2.0 18.0 18.26 "
| - 2.0 | 20.0 78.28 11.96

. 5.0 25.0 78.31 1199

: 5.0 30.0 18.31 P

30 | 5.0 | 35.0 76.33 " i2.01

: 5.0 40.0 | 78.35 12.03
: 5.0 £5.0 ~ 78.38 T 12.06
T s 50.0 78.385 P "
: 5.0 55.0 78.41 12.09
1:00 s.o | e0.0 78.42 12.10




RECORD OF COK

Discharge 38,700 1/5ec

TINUOUS PUHPING TEST ( 4/6 )

Location :
Date : Sep.1?

Static Water Level :

No.14.0A

G.L.- 66.32 m

__1.

(38.7nfsec)y _
FLHeasuring _ Time Time since Hater Level ‘Dravdoun Remarcks
Time Interval | Pumping CiL.—
starting
(he) (min) | (mio} (min} [CV I ey
: . 65.0 78.435 12,12
0.5 70.0 78.450 12,13
0.5 ~15.0 78.465 12,15
: 0.5 - 80.0 78.470 v
0.5 85.0 - 78.500 12.18
_10.0 $5.0 78.520 12.20
1:35 10.0 165.90 18.550 12.23 |
|_ S _..l
' o
. - . —
. }> — -
]




Discharge :

" RECORD OF RECOVERY TEST (5/6)} =

'Locatibn :
Date
Static Water Level

No.

.
H

14,04
Sep.1/

: G.L.- 66L§grﬂ

Measg}ing cTime! Time since Water Level Drawdown Remarks
Time ‘ Intérval ﬁﬁmpiﬁé- G.L.-
) _ | starting.
(he) (min) | (min) (min) () (n)
R | 0 78.55
: 0.5 0.5 64.65 |
: T0.5 1.0° FYNY) 14.38
. 0.5 1.5 65.58 12.97
: 0.5 2.0 66.32 12.23
: 0.5 2.5 66.53 [ T17.02
: 0.5 3.0  66.55 12.00
0.5 3.5 T66. 57 11.98
0.5 4.0 66.57 o
: 0.5 4.5 66.58 .97 R
B 0.5 5.0 66.59 i1.96
1.0 6.0 66.55 12.00
I 1.0 7.0 T 66.56 T 2,01 B
: 1.0 8.0 " 66.53 12.02
: 1.0 9.0 66.52 12.03
: 1.0 10.0 66,51 12.04
7.0 12.0 66. 50 12.05
2.0 14.0 66.50 " B -
2.0 16.0 66.48 12.07
: 2.0 18.0 66.47 12.08 o
: 2.0 20.0 66. 47 e 1
: 1 s.0 25.0 66. 44 12.11
[ 5.0 30.0 66.43 12012
: 30 5.0 35.0 66.40 12.15
: 5.0 40.0 66.40 p
: BEN 45.0 -
: 5.0 50.0 1
_ 5.0 55.0
[ 1:00 5.0 60,0




RECORD OF CONTINUOUS PUMPING TEST (6/6)

Location : No;lﬁ.OA

Date . : Sep. 17 . _
Discharge :_mgjjﬁéﬂ __Y/sec  static Hater'Lgvél : G.L.- 66.32 m
Ea;;;mg“ T?i?ne Time since | Water Level.. Drawdoun "~ Remarks o
Time Interfal Punping G.L.-
_ _ startin_g o
(he) (min) | (min) | (min) (n) 1w
. | o | 66.40 . o
. T e 0.5 | - | -
YT T es [ 10 ] 1636 - 9.96 o
9.5 ] 1.5 T 77.28 | 10.88 ) T
- 0.s | 2.0 17.38 10.98
* 0.5 2.5 -1 77.43 1,03 ]
0.5 | 3.0 17,41 11.07 o
B REX X 77.42 ] 11.02 B
[ s Tl aoe Varaas | sss
- o5 | 45 | 76.90 | 10.s0 -
h 0.5 s.0 .| 76.82 | 10,42 ]
S 6.0 76.41 | 10.07 -
. | .o 7.0 76.43 1 yo.03 -
s 1.0 8.0 [ 76.47 " 10.07
. 1.0 9.0 76.45 ~10.05
o 1.0 10.0 | 76.46 | 10.06 ]
2.0 12.0 16.47 10.07
I N I T 1 A—
. 2.0 16.0 76.47 10.07
- 2.0 18.0 | 76.50 0.0 | - ]
B 20 | 200 | 716.56 | 10.16
S T I S BN
B s.0 | so.o | 7658 | 1018
130 5.0 35.0 '
IR T T I D
: 5.0 45.0
. | 5.0 | so0.0 1 o T o
. | s.e ss.o | i o
| 1:00 PP P
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P2 . ¥3ab--vavefvdy by -

Case—}
JEEY Initial Parameter
X= 7 Y= 7 0bX= s000am -
Area = 25000000 nm“2  TOUSUI = 0.0030
<<<<< Catculation Flag =
2 2 2 2
2 3 3 3
2 3 3 3
2 3 3 3
2 3 3 3
2 3 3. 3
1 I 1 1
€<<cg _ Ground Lé#e1 _
88.200  §6.200 . 88.100  92.000
87.600  89.200 = 89.700 110,000
88.500  87.000  89.500 - 116.000
86.300 84.400  100.000  118.000
89.300 83.000  100.000  150.000
85.600 82.300 110.000 140.000
83.100 110.0600 150.000  100.000
€< Water Bearing Layer
168.000  186.000 _ 188.000  192.000
188.000 189.000 190.000 210.000
18%.000  187.000 190.000 216.000
186.000 184.000 200.000 218,000
189.000  183.000 200.000 250.000
186,000 182.000° 210.0860 190.000
183.000  210.000  250.000  150.000
<<<< < Water Level
29.500 37.500 A4.800  46.000
31.500 42.500  48.000 41,000
35.000 £6.000 ~ 43.000  37.000
40.000 46.006  38.500  32.000
42,000 42.080  33.000  26.000
46.000  34.000  26.000 19.000
35.000 25,000 19.008 13.000
<<« .Dlschérge .
0 0o 0 -1170.000
0 0 -1370.000 -1170.000
0 ~1170.000 0 0
0 -1170.000 0 o
6 ~1176.000 0 0
-1170.000 0 0 0
0 0 0 0

XN %KX

>rer>
2
3
-3
3
3
1
E
162,000 133.00Q
175,000 120.000
-'135.000 120.000 -
115.000 73.200
_109(000 ?5;900
79.400 §6.000
90.000 20.000
>33>>
262.000 ° 238.000
275,000 230.000
235.9000 220.0090
215.000 123.000
159,000 126.00Q0
.129.4900 110.000 .
140.000 . 14.000
PE>D
37.500 32.000
34,500 28.000
30.000 24.500
25.000 '18.000
20¢000 12.000
12.500 4.000
4.00¢0 1.¢00
>>>2>>>
.0
o
0
0 14000.000
0 149000.000
0 Q9
0

R RRRYAERE X!

oo o

0

et it ot o) il et

100,000

72.000

406.000
35.000
18,000

200.000

172.000

140.600
85.000
68.000
50.000

50.000

25.000
22.000
17.500
10.000

5.000

QOO OOOO
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