itni o







-~ CHAPTER - - 5 . -

.+ RECOMMENDATION

5-1 Regional Characteristics

The project area was divided"into'twO'areas : Coastal area -
and Hinterlénd.. Regional characterlstlcs of these: two areas
are stated below».f P ' ' '

5-1-1 Coastal area

Dlarrhea and other dlseases such as cholera have belng studled
in thlS area. = The area is almost flat and covered wlth dry
sandy.SOAI ‘and partly with silt or clay.‘_ln thls area, small
Viilages dnd'labonr:caﬁpsjare'SCattered'throughout the area.
Each village and camp consists of 30 to 50 houses. . -

The: domestio Water source fox: the peOple in this area depends
mostly on" shallow wells which are about 2. 5min diameter. and
5 to 10 m deep.< ‘The quallty and capacxty 6f the wells are
satlsfactory for domastic use. ' ; '

The wlndn111 ‘with hand pump type is: proposed as- the water
supply fa0111t1es ‘and washing area and ‘bathing sheds are
planned_as_snpply facllltles and Washlng area and bathing
sheds are planned as snpplementél'facilitiesa

'57152"jniﬁﬁériéhdﬂzejf,] )
SchlstOSOmlasis has been studled in thls area.ﬁ The Hinterland
is located xn a hilly area with some rock outcrops._ The eleva-

rtlon of this area is about 150 n above sea level. Although
:the Pemba Rlver and 1ts Lributarles whzch run near the area are
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a major source for domestic water, the river water is pollutegd-
by Schistosomiasis Haematobium.

The most effective countermeasure for this sistosomiasis pollu-
tion therefore, is to prevent people from having contact with
the river water, not only for drlnklng but also for washing

and bathlng.

It is therefore proposed to obtain domestic water by with-
drawal from the pipeline for Mombasa city which is considered
to be the only available safe water source for this area.

5-2 Cpération and Maintenance
5-2-1 ' Coastal area

As stated abOVe, ample safe water can be obtained easily in
‘this area in comparison with the Hinterland. Operation and

- maintenance of a safe water supply systém, however, will be
in an area where there are some problems to be reso1ved. As
‘chserved at some sites in the coastal areas; windmills and
hand purps have been abandoned either because of mechanical
problems or a lack of spare parts., It is obV1ous that the
payment for domestic water is not an easy.maﬁter for the -
people in the projeét area since they are a low income group.
Without prov1szon for proper operation and maintenance, how-
‘ever, it is almost 1mp0551ble to have safe and clean domestic

water.

For thls purpose, operatlon and malntenance should be provided
either by the sugar company or the people who benefit from the
facilities on a self-reliance (self- -help) ba515. The items
required to be prov1ded for operation and maintenance of the
safe water supply are as follows:



1. Social education
2. Periodic 1nsPect10n of the water supply fac111tlcs

3. Technical knowledge and tralnlng with respect to simple

mechanical repairs

4. Acquisition of the necessary spare parts and adeguate
funds for repairs

In order to provide these items, it is proposed that a kind
of community organization be established by the beneficiaries,
the sugar company and a local public institution.

5-2-2 Hinterland

At present, water is available for this area from the Mombasa
pipeline. ThlS water, however, is only available for a flxed
water charge This water charge hasla,deflnlte economic im-
pact on the 1ow income people 1n the aree.

It_was'agreed by MOWD in Mombasa to withdrae domestic water
ftom'the'pipeline fof the pe0p1e iiving in the area. At a
meetlng with Prof Muganb1 in KMRI we were 1nformed that the
Government of Kenya w1ll possxbly assist in subsidizing the
water charge payments. Based on this 1nformat10n, therefore,
three intakes were proposed to be installed alohg the pipe-
line and suitable washing spaces'and bathing sheds were planned
as eupplementary facilifies. The use of the proposed facili-
ties after completion will aepend upon the people's participa-
tion in the expenses. Before the implementation of the plan
in the area, therefore, it is necessary to establish an ope-
ration and maintenaﬁcc organization and water usage control
system, to confirm the people's share in the cost of water

use and to educate Ehe people in the area about the importance
of safe water use for eradication of schistosomiasis.



5-3 Regional Environmental Arrangements

Although the objective of thls survey was 11m1ted only to the
planning of a safe water supply system, drastlc countermeasures
against communicable diseases such as regional environmental

controls are necessary.

From the view point of wide and long-term planning, a river
improvement plan and improvement and expansion of the drainage
- net work system etc. should be planned and phased into opera-

tion in order to avoid inundation of villages or camps.,

In the area of the Hinterland, periodic cleaning and disinfec-
tion of the Pemba River and its tributaries are nécesséry for
the eradlcatlon of sah15tosom1a51s Haematobium, The construc-
tion of brldges over the river mentioned above is also one of
" the effective contermeasures for preventlon of Schlstosom1a51s.
'Large capital lnvestment ‘and a long term schedule mlght be re-
guired in ordexr to implement those countermeasures mentloned
above. EnV1ronmenta1 arrangements within areas such as estab-
lishment of dumplng yards, improvement of the dra1nage system
for sewage and latrlnes or t01lets are economlcal ways and
mandatory for the prevention of breedlng of diseases insect
carriers such as mosqui toes, fliés,-iicé, ticks and so on.

5-4 | Public Health Education

Provision of safe water for the people and suitable environ-
. mental controls in the project area are mandatory as counter-
measures against communicable disecases. '

Perpetual_modical fabilities, doctors, medicine and so on are
necessary in=theoproject area. Public health education and
information stated below, however, should be disseminated and
lmplemented for the people in the project area.

:5'7'4.



(1) DlsSemlnatlon of basxc knowledge about communloable dls—
eases. ' ‘

(2) Rigid enforcement of personal hyglone i.e. cleanlng thelr
hands and feet, food -tablewareé and so on.

For the preventlon of contaglons dlseases oY those spread
by mouth infection rlqld enforcement of clean food and.
tableware, and maintenance personal hyglons (clean hands
and feet) are mandatory.. In the Hlntorland, urlnatlon

1n the ¥iver is strlctly pIOhlblted.

{3) Cleanlng of water storage buckets

Domestic water W1ll be stored in the buckets for each

~ household after the proposed water supply plan is com-
pleted. It is mandatory that the water storage buckets

" or containers always be kept clean.

(4} Extermination of obnoxious insects

Disease carrier, insects such as mosquitoes, flies, lice,
and etc. will breed in the dumping yaxds, torlets or
latrlnes, and storm water puddles or ponds. Periodic
disinfection of disease carrier insect breeding_grOunds
is mendatory for prevention of contagion or infection

‘with diseases.

In order to\diséeminate health eduCation as stated above,_a
substantial school and health center are required.

- 55 Construction of Safe Water Facility

This constructlon w111 be carried out bas1cally by local con-
tractors. Con51dering the dry and. sandy 5011 condltlon, con-
structlon should be done very - carefully to avo;d collapse of
side wall (1 e. foundat1on work) Near the sea side, materials
must be chosen that w111 be re51stant to deterloratlon by
isalt air, If metals are used then palntlnq ‘must be done care-
-efully Lo prevent corrosion. ' '



~In Hinterland, since domestic water will be withdraw from the
Mombasa pipeline, construction of connections and supply meters
should be carried out under the supervision of MOWD. Except
for the aforementioned construction the remaining facilities
will be constructed within the Project. Freguént communica-
tions between MOWD and the Project team are required in order

to avoid inconsistencies in construction.
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APPENDIX 1

MEMBERS OF THE TEAM

SAPE WATER SUPPLY DETAILED DESIGN SURVEY

UNDER

THE COMMUNICABIE DISEASES RESEARCH AND CONTROL PROJECT TEAM.

Katsumoto AKAGI

Kazunocbu ONOGAWA

Yoshihisa KONDO

Nagashige YOSHITAKE

Gunjiro OZAWA

" Masami 'KONDO

Team Leadexr o
Sanitation Facilities
Planner '

. Water Sﬁpply

Planner.

Prdjeét'cdordinétdr

Hydrogeologist &
Water Source Planner

Facility Planner -

. Water Supply Planncr

Deputy | Dlrector -
Waste Management DlVlSlOn
Ministry. of Health & Welfarxe

(Japanese Governmént)

Deputy ‘Director -

Water Supply DlVlSlon '
Ministry of Health'& Welfare
{Japanese Gouarnment)

Japan International Coopera~

tion Agency
(JcIiC.A-) :

Technical Adviser
Pacific Consultants
Inter national
{p.c.1.)

(p.C.1.)

i(P.cli



APPENDIX 2 ITINERARY

pate

N.Yoshitake Mr. M.Kondo

G.0Ozawa

Mr.

Mr. K.Akagi ;
- Mr..

Mr. K.Onogawa
Mr. Y.Kondo

Jan.l?

Léave Nafita 21:00 AF 273

Afrive Paris 053150

Leave Paris  19:50 AF 467'

Arrive Nairobi 7:25 o

Courtesy ¢all at Japanese Embassy

JICA Nairobi office,

Meeting with Japanese experts.

Courtesy call on Prof. Muganbl {KMRI Mlnlstry of Reaglon
Department) . : .

Meetlng with Japanese experts at Kenyata Natlonal HOSpltal.
Courtesy call on Mr K.S.A. Jeneby {Deputy Secretary of
FOWD) '

:. -

22

Courtesy call on Dr., S. Kanan1 (Deputy Director of Medical
Service, MOH) .
Courtesy call on Mr, M.G. Salnl(Deputy Dlrector of MOST)

Internalnwetlng at’ JICA Nairobi office.

Move to Mombasga.

Courtesy call on Mr.
Health Office}.
Visit to Mombasa District Hospital.
Observations at Msambweni water -supply.
Investigation of Fahamuni camp.

Visit to Ramisi suger factory.

Visit to Kinango DivisiOn.

I.C.o.omefi'(Provihcial Public

25

26

27

i —
28

Internal meetmgat the hotel.

Visit to Ramisi suger factcry.
Investigation of Buibui camp and Mwachlnga V111aqe.

Observatlon of local cbntraotor in Mombasa city.
Courtesycall on Mri Mwaura (Magurin1 bettlement Officer).

g e

Sampllng water “Return to Nairobi.
Field investi- :
gstion of the

existing wells.

Return to Na;robl.

Meeting with Prof.
Muganbi,Dr., Tairu
Visit to Japanese

Same as Mr. Akagi.

Field investi~
‘gation.

Water quarlty
'test. .

Embassy and .JICA.




Date' | Mr. K.Akagi = fM?l N. YOshltake ;ﬁ Mr. M.Kondo
Mr. K.Onogawa My G Ozawa I L
- ) Mr., Y.Kondo _ S - . .
. Jan.29 | pata narrangehént;f:foeld 1nvest1— Return to Diani.
AN I S o .| gation, - - [{Survey site)
Geoelectric re51s- - S
: t1v1ty survey. '
(Mwachlnga vlllage]

30 | Leave Nairobi. ‘Data arrangement. | ,
| 31 - o | ceoelectic résis- |Data collection at |
: : tivity survey at | MOWD Mombasa. ;
; - Kanana' & Kidimu Procurement for i

camp. yield test. .
- St e
{Feb.: 1| S | Gecgelectric resis-|Data collection at
N s tivity survey at HOWD Mombasa, !
Fahamuni & Buibui o |
Topographic survey, ;
2 | . | - Ceoeieétic resis—~. {Survey at Ukunda i
. tivity survey and |area.
Topographic survey (Data arrangement.
at Buibi camp. : : {
3 Yield test at Xanana & Fahamuni camp
Topographlc survey &t Fahamuni camp.
4 o Field 1nvestlgatlon of the existlng
wells.,
Check of the yield amount at the
Buibui spring.
5 o Data collection at|Field investigation
- Ramisi suger =~ of Mwachinga Vil.
factory.- with Mr. Shine.
Investigation at {Officer Of MOWD,
Kiwanbale camp and | Kwale)
watér supply facili
_ ty of the factory.
6 o pata arrangement. '
7 ‘Data collection at Msambwenl District
Hospital ,MOWD Mombasa and local
congtructor,




Date Mr. K.Akagi Mr. N.Yoshitake . Mr. M.Kondo :
Mr. K.Onogawa Mr. G.Ozawa o _ i
Mr. Y. Kondo ! ' :
Feb. 8 : Meeting with Mr. Ali (MODD Nairobi) about
the MOWD rural water supply project study
area,

Move to Tsave from Mombasa.

! 9 Move to Nairobi from Tsavo.
Visit to JICA Nairobi office.

Meeting with Japanese experts at Medial
Research Center.

10 Data collection at Mines and Geological
Department.,

Meeting with Japanese experts.

- o _ Courtesy call ab Japanese Embassy. and JICA

; 13 Leave Nairobi 00:30 BA 054
i Arrive London 06:05
::_______,___.___,___ —_ " - - —_—
i 14 .| Leave London 12:10 BA 005

15 Arrive Narita 15:30

j
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APPENDIX 3 LIST OF OFFICIAL CONCERNED

finistry of Reglonal Development Scwnce , and Technology
1} Mr. M. G, Saini, Deputy Mlnlster
2) Mr. Kiruja Rachiamd, Under Secretary
3) 'Mr.' Fbatau Kaburu ‘Wangai, Senior Asst. Secretary

4) Prof. M. Muganbi, Acting pirector, Kenya Medical
Research Institute

5) Mr._A R. Gathogo Administrative Offlcer, Kenya
Medical Research Institute -
Ministry of Health
1) Dr. S. Kanani, Deputy Director, Medical Services

Ministry of Water Development
1) Mr. K. S. A, Jeneby, Deputy Secretary
2) Mc. Ali Sheikh

Ministry of Works and Housing
' 1)  Mr. Gideon Gitonga,

Ministry of Léhd_ § Settlement

1} Mr. J, T. Mvaura, Settlement Manager, Provincial Settlement,
" § Controller, Dept. of Land Adjustment, Coast Provincial
Headquarters

2) Mr. Saini, Magarini Settlement Scheme

3) Mr. Jujambili, Provincial Planning Officer, Coast
Provincial Headquarters

Unwers:tty of Nalrobl

1) Dr. Kihuvhibu ’ihalru (halrnan, KEMRI, & Head of Dept. of
Micro Physiology

2) Dr. Jean W. Inuugu, Dept. of Medlcal Physiology



7. Coast Provincial Headquarters |

1)

2)
3}

‘8. Coastal Zone

1)
2)

3)

Dr. Kulurba Wamangala, Provmmal Med1cal Offlcel .
and Director General of Mombasa General Hospital

Pr..1. C. 0. Overi, Provincial Ptbhc Health Officer, |

Mrs, Josphine Azsnga, [‘eputy Prov1nc1a1 Pubhc Health
Officer

(Kidum § Buibui) : Kwale District

Dr. Kure, Medical Officer of Health, kwale District
Headquar ter, Kwale District HOSpltal

Mr. Bvic J. Odongo Public Health 0ff1cer, b’usanbhenl
Hospital

Mr. Machar).a, District Pealth Techm(:lan Offacer,

- Masanbweni Hospital

4)
5)
6)
7
8)

9)
10)

Mr. Idi H. Boga, Pubhc Health Technician, l‘ombasa
Location

Mr. Jimon R, Machavia, District Health Education Officer |

‘Mr. Feuben K. Mabil, District Officer, Southemn Division

Mr. Bveno Bongo, Opsrator, Water Supply District Office

. Muganga, Ministry of Water Develo;:ment, Mombasa
Mr. Nuthanvi, =" —"- M::nbasa
M}—t H-S-Cp Fonseka, - :_ e ] TIWI

Sugar Factory:

11)
12)
13)
14)
15)

Mr. Ramanbhai M. Patel General Manager

Mr. M. J, Desai,-Asst. General Mandger

Mr, John M. bulli, Asst, Manager on Personnel Affalrs
Mr. Ramsi, Asst. Manager '

Mr. Maurice Barasa Industira'l“_Relétith Officer

9, Hinterland Zone [Mmchmga) Kwale Dis'fi‘ilcf

Ly
2)

3)

Mr. G, W. Otleno, District Officer for Kmango 10cat10n
Kinango Division, Kwale District

Mr. Yusuf M. Nyawa, Location Chief, I\inango Locition,
Kinango Division

Mr. Sher Shign, Mimstry of Water Developnent, Kwale
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Main Laboratoyy, Kwale District, Morbasa:
4) My, Da\nd Moreo, Vector- -bome Disease Division
5) Mr. Ramidan Musa, Lugogo, Wi ector-borne Division

6} Mr. George Bebora, Vector-bome Disease Division .

Puani Fabricators (Wind Mi11)

7 Mr. Hashem Esmail Sodha, Executivé Birector,

g - Mr. Mussa Esmail, Executive Director,
Mowabundu Road, Industrml Area, Mombasa

‘10. Emvassy of Japan 7
1) M. Takayaoshl Haglwara, First Setretary
2) Mr. Masataka Hayama, First Secretary

11. J.I.C.A. Office |
1) Mr. .Susunu Yanai, - " Bead Officer'
2)  Mr., Hayao ‘Takenaka
-3}  Mr. Shunichi Nagashima
4) Mr. Iwvasaki

12, Experts of THE COMMUNICABLE DISEASES RESFARCH
AND CONTROL PROJECT
1} Dr. Tatsuro Naito
2y - Dr. Yasuo Chlba
'3) Dr. Masaaki Shimada
4} Dr. Toshiaki Hayashi
5} Dr. Masahiko Ehara
6} Dr. Ratsuyuki Sato
1) Dr. Chiaki Miyazaki



(1)

(2}

{3)

(4)

{5)

(6)

(7)

APPENDIX 4 LIST OF COLLECTED DATA

' REFERENCES

STATISTICAL ABSTRACT 1979
Céntral Bureau of Statistics

Ministry of Economic Planning and Community Affairs

Kenya Statistical Digest June 1981 Vol. XX - No.2

- ditto - Sept.1981 Vol. XX - No.3
- ditto - bec. 1981 Vol. XX - No.d
- gditto - Mar. 1982 Vol.XXI - No.l
Construction Cost Index Dec. 1975
Central bureaun of statistics
Ministry of finance & planning Dec. 1975
Consumer Price Indices Nairobi
- ditto - Mar. 1977
1982/1983 ESTIMATES OF REVENUE OF TH

OF THE GOVERNMENT OF KENYA 30th June, 1983
KENYA: A Study in Physical and Human Geography

Planning for Progress:

Our Fourth Development Plan

'A Short Version of the Development Plan 1979 - 1983



2-

{8)

(9)

(10)
(11)

(12)

{13)

(14)

MAPS
(1)
(2)
(3)
(4}
(5)
(6)
(7)
(8).
(9)
(10)

ECONOMICAL SURVEY, 1981
Central Bureau of Statistics Ministry

of Economic Planning and Development

Report of the Civil Service Review

Comittee, 1979 - 1980
The Blectricity Industry in Kenya
A GEOGRAPHY OF EAST AFRICA

GEOLOGY OF SIMBA - KIBWEZI AREA
Ministry of Commerce and Industry

Geological Survey of Kenya

CEOLOGY OF THE MOMBASA AND KWALE AREA

~ ditto - (Copy)

COMPLETION REPORT CHUINI WATER WELL
KWALE DISTRICT

Contract No. W.B.H./78-29 {Copy)

MOMBASA SB-17/3  Scale 1:250,000
MOMBASA 201/} Scale 1: 50,000 (Copy)
GULANZE 200/1 - gitto -
KWALE 200/2 ' - ditto -
NDAVAYA 200/3 - ditto -
MSAMBWENI  200/4 - ditto -
UKUNDA 201/3 - ditto -
VANGA 202/1 - aitto -
SHIMONT 202/2 ~ ditto -

GEOROGY MAP OF THE NAIROBI Scale 1:125,000
A9 |



3. CONSTRUCTION _COS_T DATA .
(1) Cosﬁ for Connection with Main Pipe
(2) Price Schedule for Departmenfal Rigs
to be Charge as from January, 1980 Onwords
(3) oQuotation for Repairing and Plastering
of Shallow Well _
{4) Quotation for Digging Shallow Neli
{5) Qthation for Windmill

{6) Quotation for the Repair of Windmill on Well

4., Existing Well Data

(1) Existing Well Data of Coast Area



APPENDIX § GEOELECTLIC RESISTIVITY SURVEY DATA

Toblo 51 ONTA SHEET OF GEOFLLLTRIC RESISTIVITY SRVEY

SURVEY NO. )  DATE: 29 / 1./1983 TIME: AM.10,30

PLACE: _Mwachinga POINY: No.l _ __
\ - - WEATHER:___ Fine TEMP. ;

REMARKS:  Wenner's Method . -

50, _(;-;) _2(;5- a & ?=(2J1‘r 2 ms‘){ Op = 6{52!;1 /P2) D¢ ‘(g'a;é)c] /Cg
Ll 1| s.28]  15.8 99,2 0.5 15

2 2| 12.6 | 5.0 63.2 1.0 3.0

3 3| 18.8 2.0 39.1 1.5 4.5 N

a al 250 11 27.5 2.0 6.0

5 5| 3t.4 0.65 20.3 2.5 7.5

6 6| 37,7 | 0.5 18.9 3.0 8.0

7 1 al so.2 0.38 1.0 4.0 12,0

8 0| 62.8 0.3 18.9 5.0 15.0

9 | 12| 7154 - 0.25 18.8 6.0 18.0 -

10 1| 87.9 ‘q:.:m 30.3 7.0 21.0

11 16 { 100 0.2 24,0 3.0 24.0
2 | 20|26 0.16 21,0 10.0 0.0 |

13 25 | 157 0.17 28.1 12,5 37.5

| 30188 0.21 396 15.0 5.0

15 15 '-2.20,_ 17.5 : 52.5
rmf i |2 20.0 60,0

- |

17 | 50 |34 25.0 75.0

18 | 60|37 30.0 9.0

19 | 70 {440 - 380 105 B
Lz’o' 80 502 | 1 400 120 |

2) '.?.00; 628 | 50,0 150 |

A-11 -
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SURVEY NO. 2 CDATE: 29/ 1 /1983,  TIME:AM, 11.00
' PLACE: _ Mwachinga POINT: No,2
_ | - WEATHER:  Fine TEMP. : |

REMARKS:  Henner's Method '

N I I T R S O 7 S R
1 I 6.28 64 - 4'01'.'9 0.5 1.5
2 2! 126 7.0 88.2 1.0 3.0
3 3| 18.8 2.2 41.3 1.5 4.5
A 4| 250 1.6 40.1 2.0 6.0

| s 5] 314 0.45 1.1 2.5 7.5
6 6| 3.7 0.35 13.2 3.0 . 9.0
7 g | 50.2 0,18 9.0 4.0 12.0

8 10| 62.8 0.17 10.6 5.0 15.0
9 12| 75.4 0.1 8.3 6.0 18,0

10 14 | 87.9 0.] 8.8 7.0 a.0.

r'n 16 | 100 6.075 7.5 8.0 24.0
12 20 | 126 10.0 30.0

13 25 |19 12.5 375

14 | 30188 15.0 450
R 35 | 220 1.5 52.5‘

16 40 | 2! 20.0 60.0°

17 50 | 314 o 25.0 75.0°

18 60 {377 30.0 : 40,0

| 19 70 |490 35.0 105

20 | 8o |502 40.0 Y

RN T




Table A- 5-3

S T T o R N T T oo P o o o mm m ¥ o ot % e im e i e ke e e e e

SURVEY NO. 3 DATE: 3) / ) /)9g3  TIME:10.30
| PLACE:  Kanana POINT: No.1 aear to well
‘ - WEATHER: __ CTEMP.:_
REMARKS:  Wenner's Method " ‘
NO. a l2mal P=2ma R bp=6 — Py /0 De = G — € /Ca
m | [ (n) (n-m) |7 (ar2) (3a/2)
N 1] s.28] 2.2 1183.3 0.5 1.5
2 2| el mn.2 141.1 1.0 3.0
3 3] 188 6.6 124, .5 4.5
4 4§ 2.1 4.6 115.5 2.0 6.0
5 5| 3.4 5.2 163.3 2.5 7§
6 6| 377 | 2.5 9.2 3.0 9.0
7 | gl sz | ] 4.0 12,0
8 10§ 62.8 2.0 125.6 5.0 150
9 12 7:5,4 1.9 143.3 6.0 _']3,{)
10 | 4| 8.9 1.2 105.5 7.0 2.0
m 16 | 100 4.1 401.0 8.0 24.0
12 20 | 126 0.64 80.6 0.0 | 30.0
13 | 25 | 157 12.5 37.5
14 | 30188 15.0 5.0 ]
15 | 35| 220 17.5 s2.5 |
] 251 | 0 ]
6 | a0 |? w0 6.0 |
17 | s0 |34 25.0 750
18 60 | 377 30.0 - 90.0
19 26 420 3.0 | 105
20 | g0 |502 40.0 | 120
] ——:*_*;H -—'._~--*—— e e e B S ———
21 | 100|628 0.0 150
SEECSEE [P I IR | -]




Table A~ 5-4 DATA SHEET OF GEOELECTRIC RESISIIVIIY SURVEY

SURVEY NO.____ 4 _DATEij_! [} /1983 TIME:_ 11,30
PLACE: Xanana POINT:_ No,2
| . HEATHER: TEMP. : .
REMARKS:  Wenner's Method -
N N IR I A e Sk -(ga/—z)c] ;cj
r 1 1| .28 56- 351,7 0.5 1.5
2 2 12.6 A 215.4 1.0 3.0
3 31 18.8 ] 7.8 146.6 1.5 4,5
4 : 25.1 4.6 115.4 2.0 6.0
5 5 31.4 3.7 116.8 2.5 7.5
| ® 61 37,7 2.7 101.8 3.0 90
7 g| 50.2 1.7 85,3 4.0 12,0
| 8 10 62.8 1.4 87.9 5.0 | IS.Q
3 121 75.4 0.76 57.3 6.0 18.0
10 14| 87.9 0.32 28.1 7.0 21.0
no| s |00 0.25 25.0 8.0 24,0
12 | .20 126 0.24 30.2 ]0_'0. 30.0
13 25 | 157 8.10 15.7 12,5 375
1 | 30188 15.0 45,0
15 35 22_0 17.5 - 52}1} :
16 | a0 |® 20.0 60,0
17 50 | 314 25;0 75,0
18 | 60 |377 30.0- 90.0
“{_; 0 10 | 35.0 105
2 g0 |502 10.0 120
| 2 TQOJE?B | 7 | - __mso.o 1 15.04

. A-14



Table A-5-5

SURVEY NO.

DATA SHEET OF GEOELECTRIC RESISTIVITY SURVEY

_-._....__...,.2::::::::::::z::::::::::::::::::::—:::

CDATE: 31 7 1 71983

TIME:

‘PLACE: Kanana

POINT: No.3 near to stream

- WEATHER: TEMP. @, .
REMARKS: Wenner's Method '
M.l a J2m a] R Ps2ma R D=6~ P /o0 = 6~ € /C;
(m) | (m) () (o-m) |F (ar2). . (3a/2)
1 11 628 ss 973.4 0.5 1.5
L _ e ] a
2 21 12.6 68 856,8 .o 3.0
i . . ' : ] —
3 3| 18,8 35 658,0 1.5 4.5
a 4t 25 20 502.0 2.0 6.0
5 5| 3.4 9.5 298,0 2.5 7.5 .
- , -
6 61 37,7 4.9 170.0 3.0 9,0
7 g'| 50.2 1.4 70,2 4.0 12.0
g8 | 101l 62.8 0.25 15.7 5.0 15.0
- ) -
9 12| 75.4 - - 6.0 18.0
10 14 87.9 7.0 B 21,0
1 16 | 100 8.0 24.0
12 20 § 126 10.0 30.0
13 | 25197 12.5 37.5
14 30 | 188 15.0 45.0
T ., T
15 [ 35 |220 17.5 52,5
6 | a0 251 20.0 60,0
17 50 | 314 25.0 75,0
377 90.0
| 18 ) 60| _ 0.0
19 .| 70140 35,0 105
20 { g0 {502 | | 40.0 120
- i IR I S B | . —
21 | 00 628 50.0 150




labie A~ 5-6

T N D D N T I o om o o o I T T N M A i — e e e s o mm e vm o o ma o e = o mh mw

DATE: 31 7 1 s 1983  TINME:

SURVEY KO. 6
PLACE: __Kidimy POINT:_No.1'
| , - WEATHER: TEMP.:
REMARKS:  Wenner's Method
NO. (;) 2(:;) .a (}l\‘) P=(2Ar j.m!)l Dp = _6(3721;1 /P2] D¢ 2(235)(:] _/.CE
1 | e8| 2. 182,1 0.5 15
2 2| 12.6 16.5 207.9 1.0 3.0
3 3| 18.8 9.5 178.6 1.5 4.5
a at 25.t 7.0 liS.? | 2.0 6’.0_
5 5| 31.4 5.7 179.0 2.5 7.5
 ° 6| 37.7 5.0 188.5 3.0 | 9.0
7 g| 50.2 3.0 150.6 4.0 12.0
8. jo 62.8 1.9 119.3 .5,0 15.0
9 2 75.4 1.3 98,0 6.0 18.0
0| 1| 89| o 58.9 70 21.0
n 16 | 100 0.59 59.0 8.0 .0
12 20 | 126 0.48 60.5 10.0 30,0
13 1 251157 £0.35 54.9 12.5 475
14 30 | 188 0.31 58.3 15.0 45,0
15 36 1220 0.1 22.0 17.56 52,5
16 a0 |2 20.0 60,0
17 50 | 314 25.0 75,0
18 60 [377 30.0 90.0
19 | 70 |80 35.0 105
20 g0 | 502 40.0 B 'iz'o‘. -§
a | wlfes | | 50,0 | '_1_50 -




Yable A~ 5.9

DATA SHEET OF GEOELECTRIC RESISTIVITY SURVEY

= _......—...__—_.._..-__-.__....._....-._..--..._..._-_.-._.____.-r...
I e e S s T

SURVEY NO. . 7 DATE: 3,0 5198 Time: 15,30
PLACE: __ Kidimy POINT:__No.?
o - MEATHER: _ TEMP. : )
REMARKS: ~ Wenner's Method
R RN IO A B el U K VAL
1 | 1 6.28 - 0.5 1.5.‘
z 2| 2.6 205 2583 1.0 320 |
3| 3] we | ns 2162 15 a5
4 4' 250 | 59 1480.9 2.0 6.0
5 51 31.4 38 1193 2.5 7.5
~6 6| 37.7 19.5 735 0 9.0 |
7 g| 0.2 7.2 £ 361.4 4.0 12.0
g | 10| 628 5.2 201.0 5.0 15:0
9 12 '75_4' - 6.0 18.0
10 | 14| e7.9 1.9 167 7.0 21.0
Al 16 | 100 5.3 503 8.0 2.0 B
12 | 20126 17.7 2230 10.0 30,0
13| 25 | 187 3.0 612 12.5 37.5
E 30 | 188 13.3 2500 15,0 45.0
15 | 35'. 220 17.5 52.5
6 | a0 | 20.0 - 60,0
7| e |e 25,0 5.0
u_g_ 0 |377 0.0 90,0
h_w' :ro_ 440 35,0 105
0| wfe I L B S
21 __100{6_23 B S0 w0




DATA SHEET OF GEOELECTRIC RESISTIVITY SURVEY

R T

Table A= 5-38

SURVEY NO. 8 DATE: __ / TiME: 16.10
PLACE: __ Kidimy POINT:_No,3 near_to well
- WEATHER: TEMP.:

REMARKS:  Wenner's Method '
NO. ) 2(;:) a (ﬁ,) f):(szf 'mf; IBp =.G(a—/2l.)’1 /P2| D¢ =(ga/—2)_€1 /63
1 1| 6.28 - 0.5 1.5
2 2| 2.6 65 819 1.0 3.0
3 3| 18.8 19 1357.2 1.5 4.5
4 4| 25 ‘Nn.2 28,2 2.0 | 6.0
5 5| 3.4 8.1 254.3 2.5 7.5
6 6| 37.7 4.0 150.8 3.0 9.0
7 g | s0.2 1.4 70.3 4.0 2.0

| 8 | 62.8 0.4 25.1 5.0 - 15.0
9 12| 754 0.3 22,6 6.0 18.0
10 14| 87.9 0.27 23.5 7.0 210
no| e |00 8.0 24,0
12 20 | 126 0.0 30,0
13 25 | 197 12.5 37.5
14 30 | 188 15.0 45.0
15 35 | 220 ._]7.5_ 52.,5?
6 | a0 |2 20.0 §0.0
7 50 |314 25.0 75.0
18 60 {377 30.0 '. 90.0
19 | 70 |440 3.0 . 105
20 go {502 40,0 i 120
21 100_}6?*3” | ‘ 50.0 50

A-18 B




Table A~ s_¢

O T S T T o A o o s b e mrmr o i = = k. A k= e

e e e e e e T - L P

SURVEY NO.__ pave: ! s 2 71983 yine:_
. PLACE: Fahamuni POINT: Na.l near to well
o - WEATHER: TEMP.:
REMARKS:  Wenner's Method
NO. a |2n a ] P.=‘2 wma R [Dp=6G - P /P: Do = 6 — C )'[IT
{m) | (m) (s) - m) P (afz)I 2 (3a/2)_.1 4
2 2| 12.6 3.5 4.1 10 3.0
3 3| 188 1.7 32.0 15 4.5
4 41 B0 1.2 30.1 2.0 6.0
5 5 31-4. 0.8 25.'1 2.5 1.5
|6 6| 377 0.65 24,5 3.0 9.0
7 g{ 50.2 0,45 22.6 4.0 12.0
8 10| 62.8 0.36 22.6 5.0 15.0
rg 12 7.5'.4 0.3 22,6 6.0 18.0 R
- |
10 14| 87.9 0.25 21.8 7.0 21.0
no| 1s|100 0.22 22,0 8.0 24.0
12 20 [ 126 0.15 19.0 10.0 30.0.
13 25 1157 0.12 18.8 12.5 37.5 N
14 30 | 188 i _ 15.0 45.0
15 | 35220 17.5 52.5
JL a0 25]\ 20.0 60,0
17 {50 |34 25.0 75.0
18 | e |37 30.0 90.0 B
19| g0 |40 15.0 105
20 gp | 502 | 490.0 120
2 1 00 5.?3; e B 5?.0. 150



Table A~5-10

DATA SHEET OF GEQELECTRIC RESISI]VITY SURVEY

SETSEETEzsssAfdchS ST ouMIsuSEIEEnsTasZ=IIRDCSESIDRS

SURVEY HO. 10 DATE: 1./ 2 / 133.3 TIME: 10.30
PLACE: - Fahamuni poInT: HNo.Z
. WEATHER: - TEMP. :

REMARKS: wenner'; Method

NO. (;). 2(;) al &y P=(?r:-f m§ : Dp = G(;}E?I /P21 D¢ "(gé;})sj-fci
1 v | 68| 4.4 27.6 0.5 1.5
2 21 12,6 1.7 21.4 1.0 3.0

3 3 18,8 1.1 20.7 1.5 4.5

4 a | 2541 0.84 210 2.0 (6.0,
6 5| 3.4 0.73 22.9 2.5 7.5

6 6| 37,7 0.60 22,6 3.0 9,0

7 8 "_50.2 0.50 25,0 4.0 12.0°
8 | 1] 6.8 0.36 22.6 5.0 15.0
9 2] 754 | 0.3 25,5 6.0 18,0
10 14| 87.9 0.30 26.4 7.0 21.0
N 16 | 100 0.25 25,0 8.0 24.0.
jg o9 | 126 - 0.18 22,7 0.0 30.0°
13 25 157. 0.15 23,5 12.5 375 |
14 | 30 [188 0.11 20.7 15.0 '_45'-_0; |
15 | 35 | 220 0.11 2.2 7.5 5 525
16 | 40 251 0.09 22.6 20.0 60,0
17 50 | 314 25.0 75,0
18 | 60 |377 10,0 _gc,of.;

| 19 | a0 35.0 105

20 | g0 |502 40.0 T %0 j
21 | 00 |628 50,0 :' 1_50"'

"A=20



Azl

fable A~5-11  DATA SHEET OF GEOELECTRIC RESISTIVITY §m_u1§g_
SURVEY Ko, 11 oATE: 1/ 2 11983 TinE:
PLACE: _fahapuni POINT:_No.3
- WEATHER: TEMp,:  33°

REMARKS:  MWenner's Method :

b I R B Prray oo G_(J}z?‘ 721% = Gy
1 1] e8| M 72.2 0.5 1.5
2 2 ]2;5 '3...9 49 .1 1.0 3.0

3 3| 18.8 2,1 39.5 1.5 4.5
P A B g 427 2.0 6.0

;—'5 s | 3t.4 0.85 26.7 2.5 7.5

? 6 6 37.7 0.77 29.d 3.0 9.0

17 g| %0.2 | o5 26,1 4.0 2.0
8 | 10l 628 0.49 30.7 5.0 -15.0

i - . -

! o 12| 75 0.5 37.7 6.0 18.0

0 | w89 | 0w 32,5 7.0 21,0

I | et 0.32 32.0 8.0 24.0
112 | 20026 0.15 18.9 10.0 30.0
13 [ 25 |1%7 0.12 18.8 12.5 37.5
30 | 188 0.11 20.7 15.0 45.0
w220 | - - 17.5 52,5
0 12 | 20,0 60.0
50 3 25.0 75.0
| 50. 317 30,0 90_"0 ,
'““;; 440 ° 35.0 105 )
8o {502 K ) 40.0 120
190— 628 | ] s 150




Table A~5-12 DATA SHEET OF GEOELECTRIC RESISTIVITY SURVEY

SURVEY NO.___ 12 OATE: 1 / 2 /1983 TMME_____
PLACE;‘ 'Bt_ribui POINT: No,) near to spring
. WEATHER: TEMP. :
REMARKS:  Henner's Method :
NO. (;) 2(1‘;0 a (-}n‘) f’=(2nrf a mf; Dp ='G(a—;’2§1 /92| D¢ =(gé;—2)l}] /€
] 1 6.28 35- 219.8 0.5 LS
2 2 ]2.5'. 28 353 1.0 3.0
3 3| 18.8 22 413 1.5 4.5 )
4 al 2543 15 376 2.0 6.0
5 5 31.4 12 377 .2-5 7.5 _
K 6| 37.7 7.5 283 3.0 9,0
7 g| 50.2 4.6 231 2.0 12.0
8 0] 62.8 0.85 53.4 5.0 15.0
9 12| 75.4 0.9 68,0 6.0 18.0
w0 | 1l 879 3.0 263 7.0 210
N 16 | 100 0.16 16 8.0 24.0
12 20 | 126 - - 10.0 EXN
13 25 157 12,5 37.5 |
14 30 | 188 15.0 450
15 35 | 220 _1;},5 52,5
1% 10 251 20,0 60.0
17 | 50 |34 25.0 75.0
18 | 60 |377 30.0 900
19 | 70 %40 35,0 105 B
20 g0 |502 40.0 920 |
2 | 100 [628 Y 150

A-22



Table A~5-13 DATA SHEET OF GEOELEGCTRIC RESISTIVITY SURVEY

-——-——-—--...._-2::======::::=:::2::-::‘.:*::::::::

SURVEY NO.__ 13 DATE: 1 / 2 /1983  TIME:15.30
PLACE:__Buibui POINT:- No.?2
| I - WEATHER: TEMP. :
REMARKS:  Wenner's Method
NO. a3 2 n ‘a R P=2ma R Dy = G — Py /P =6 ~ G /C'q
(m) | (m) (an) (N - m) (a/2) - (3a/2)

"——“ T ‘ - - |

] IR 6.28) 40 251 0.5 1.5

2 21 126 | 23 290 1.0 3.0

3 3 188 g3 244 1.5 4.5

4 5| 25.% - 8.4 211 2.0 6.0
)..__

5 5| 31.4 6.4 201 2.5 7.5
|
Lﬁ_ .61 37,7 5.0 188.5 3.0 9,0

? g | 50.2 3.2 160,6 4.0 12.0

- | - N

8 10| 62.8 2.5 157 5.0 15.0

S| 124 75.4 1.9 143,2 6.0 18.0

0 | - 1'4‘ 87.9 1.8 158.2 7.0 21.0 | |
! _ .

n 16 | 100 0.32 32,0 8.0 24.0

12 | 20026 0,57 71.8 10.0 30.0

13| 25 [ 157 0.53 83,2 12.5 37.5

14 | a0 |88 0,29 64,5 15.0 45,0
15 35 | 220 0,22 48.4 17.5 5.2..5

16 a0 | %! 10,39 97.9 20.0 60.0

17 5% 34 25 0 75.0

18 60 | 377 30.0 90,0

19 70 |40 35,0 105

20 502 - 40.0 120
|90 L N o o 120 B
21 | 160 1628 500 150 uE
—_— 3 —




Table A-5.14

DATA SHEET OF GEOELECTRIC RESISTIVITY SURVEY

e S O iRl ¥ e A e

SURVEY No. 14 OATE: 1 / 271983 TINE:_16,00
PLACE: Buibui POINT: No.3

| - WEATHER: - TEMP. :

REMARKS:  Wenner's Method

@ Tm Gy A e - S T " Ga E
'1' | 1| 6.28 50 . . 314 0.5 1.5

2 2| 2.8 25 315 1.0 3.0

3 3| 18.8 14.8 274 1.5 4.5

4 s | 250 9.8 od6 5.0 6.0

5 5| 31.4 6.4 201 2.5 7.5

6 6| 37.7 4.6 173 3.0 5.0

7 8| 50.2 2.6 130.5 4.0 12,0

: 8 '10 62,8 1.7 106.7 5.0 15.0
ERE 12 7"5._4' 14 82.9 6.0 18.0
0 | e 8 0.71 62.4 70 | 2"_‘0 |

1 16 | 100 - 0.47 47.0 3,5 - 24.0

12 20 | 126 - - 10.0 30.0

13 25 | 157 0.07 1.0 12.5 37.5

14 30 | 188 0.3 56.4 15.0 45.0

15 35 | 220 0.08 17,6 1’7-'.5_' 52,5

16 | a0 |* 20,0 60.0
7 | e |31 25,0 R
1w | 60 (377 0.0 90,0
19| n 440 3.0 s
20 8 502._' 40.0 20 |
2 :160} 628 50,0 = ;_150

- A=24



Table A-.5-15 ODATA SHEET OF GEOELECTRIC RESISTIVITY SURVEY

O T E o E e T S A e e AR o A Rt — =

SURVEY HO. 15 DATE:_2 / 2 /1983  TIME: 3
PLACE:  UKUNDA POINT: No.1 near to Mr Iddis
- WEATHER: TEMP, : house

REMARKS:  Wenner's Method

NO. a |2nm a P=2mwa R [0p=6 — Py /P20 =G — € /€2
Am) | (m) () (. - m) (a/2) (3a/2)

\ V| eies| 1s9 1000 0.5 1.5

2 2| 12.6 63 794 1.0 3.0

3 3| 88| a0 752 1.5 4.5

4 3| 2.1 26 652 2.0 6.0

5 5| 3.4 7.1 537 2.5 7.5

6 6| 37.7 14.1 531 3.0 9.0

7 8| 50.2 8.0 401 4.0 12,0

8 ,5 62.8 6.5 408 5.0 15.0

9 12| 75.4 4.6 347 6.0 18.0

10 14| 8.9 5.2 457 7.0 21.0

nol e [ 100 3,0 300 8.0 24.0

12 '20 126 7.5 _'9'45 10.0 30,0

13| 25197 - - 12.5 37.5

u | a0 [188 1.2 225 15.0 45.0

15 | a5 |220 2.2 484 17.g 52,5

16 40 251 20,0 60.0

17 50 |314 25.0 75.0

18 | 6o |377 30.0 30.0

19 70 | 440 35.0 105

20 | g0 |502 400 120

21 | 100|628 50,0 150




Cw ) op9 L 6L il

sel

S %
() op o0& 02 cte ¢

o q ¥ i I 1 i

L*oy ebulysemy

AUNY B= o ADAANG ALLALISLSDY 214309 [0009

T=5-v

(=
—

oL

07

(@]
=¥

00E
0oy
008

008
0001t

Cue )

A-26



IV AN

gL

20N eBuryoemy

DAUNY B=,/ ABAANG ATLALISLSIY D439 1099

L3

ot

0z

ce
ov

002
008
007

009

el

gg/L @

A-27



,mN .

(i) . Ov - ] 98 |-98€; g2l 962 avl
e
(w) 0 0t 02 oL e g8 v £ 2 L
Y T T M — T T Y T ot
. 02
<0¢
ot

L/1®

L "ON NuLPLH

1
<
L ]
[ ]
—

| 05/1 o | LT
dAUNY B- ARG A3LALISLSIY O1410D[203Y g~G=y "B

A-28




fupes y o eqesfeveun A2 _.mNm_ QoS L _ CoLe

{w) 07 0f 02 0L 8 9 p £ Z b

I T  p— ; ool

<009

008
0001 .,

3

0002

000¢
0001

/L@
A

1

!

0009

0008

= 00001
LT

¢ "ON nuipLi

"

3hdny B- A3AANS A11ALISISIY DLA32(9089 G-V "By

A-29




ﬂ :.T_‘.‘\,.

0 ] 0%

™

(W)  ov 0 oz
L T

m>;:o.m-n“ KaAang hur>rprmm¢ 5143232099

€ TON NnuipLy

6-G-v °B14

L

4

Joz

Ol

002
00
007

0089
008

Q001
Cus

A~30



Cwere ) L s 1 OpS 18 SR 0 - 1022

e

(W) O 0 02 CL 8 ¢ vt € Z L
— 1  — T T 4 1 ol

=02

n0¢
4 0v
-Vom
08
0ot kS

00z,

2/l
00€

00%

008

0004
w )

1

L°ON TuRuRY

L/ Ly

BAUNY Be AOAUNS AILALISLSOY 143033099  9=-5-V *Bl4

a-31




£ )

oL

83

el €S

08/ @

Z°ON BURUDY

_u>L:u @-ﬂn_xo>ksm_apw>mpmwwmm 214209 (9099

e

o
o

-+ 002

00¢
- 00v
- 009
N
4 008

coot
Lwu)

A-32



e v

L9L

-
-
e

§TON euruR) oL/l o

DAUNY Be . A3AANG ATLALISLSDY 21430913099  §-5-V *5i

oL

0z
4 0¢
4 or
409

“om.
Q0L

11

- 00z
4 00¢
- 00

-G08

008

%

(W

¢TL/te

0gLL

A-33




LR al. . . . ec

6e

g

gL/t

LrON szsmgmm

AAANY B, ABAUNG ATLALISLSOY 1432318099

6=V by

09
08
001

Y

4 002

00¢
00v

00S
0cg

| R

0001
{(Wo)

A-34




(Wo ) 12 | 82

6l

LE

() or 0% 02 oL 89 % £ 2

1 l ! I i i I t 1

s /1 €

270N ‘tunweyed

SAUNY B=, A3AANS ALLALISLSRY D1230219039  OT-S-v *Biy

Ot

4 o¢
o -7

1
Q
w

H
o O
[ v

+.002

1 -00e
1 ooy
4 009
1 008
- 0001

ST

" A-35



L)

8¢ 6: Op &2

et -

N

(w)

oy 0% . 02 0L 8 9 ¥

oy
g

1 sl

PAANY e- )

v

1 1 | i I I I

08/l e

£TON Ltunweyed

TURanang ATLALISLSY Jl4309(a09ny

§'¢ o

1T-6-v “BLy -

ot

[

0€
0y

08

08 Y
0L

e/
00z
00¢

00t

009

008
ool

IR W

A-36



LW O sigesAleueun | 7y | 4ol | £€€

099 99

{(w) 0 08 02 cLe 9 v ¢ Z

s"l/t e

[“oN tnging

/

3AdN) B- | ABAANS A3LALISISDY O14309[2099  TI~G-V “Big

- 002

ot

0

[0k

09

08
Q0L

Y

oL e

Tjoos
00Y

7 009
4 008
- 000t
LW

A-137




(uwoO,  o@esheusun 7. gzp |9l . | 09¢ 0vZ

{u) 0 0t Q¢ oL e 9 ¥ ¢ 4 L

— T 7  p— y oL

g2/l @ Coe

Z°ON inqing 7008

3AUNY e- KoAdng AILAL3SLSDY 143039089 - £T-G-V 3%

A-38




ey

qesieucun 2y o/

A

glLe

(W)

8A4N3 B-

5/1
oL/L @

m,oz.w:ngm

KoAans A3 LALISLSIY D1430912029

e 2/L0

ol

02
oy
09

08
Q0L

002

- 00g

o0t

008
008

y1eG-y *BLy

0001

Wikeny

A-39



Tures,  olqesAeueun 22 0} p L0L
() oy 0 02 ot voc Loy
1 ! T T I ; e
{2
10e
- C¥
L"ON epumdin’ 19
aAung e~ f Aandng A3LALISLSIY I14303(3089  PT-G-¥ "5id 7%

- A~40




8z
L 02
oL
12 °
-Gt
op
b=
( eleg (24 % ;un
MMy Ag) 2
moele) . £ -G %
i B S B
| . T'MS pawnsaid ]
= 8L =
By 15 = = T
1"ON CoN Mwoz_

voxy duaen TUNWRYEI UT POYIDN AITATISTSIY

TRVTIIVRT099 U pasey Boy 180120709H JO SUMNTO) PIWNSIAI G~G=Y "By

A-41



4
L Q.N—. .
sid
L s :
TS BT o | 4%
: S| s
\< B3] TN Iu..ll.li..ii......lll..lllmw.
. 8@ I||t1|lll||lll.||lll.ll|
£'ON oV

rA

eoxy dmen nNgIng ur voguwz

A3TAT2STSDY TEDIIIONTO099 1O pastyg 2o TedTRol09n JO sumnyon pamnsaig 918 .lﬁ.m_um

&

¥443

L'ON

- OF\I

_DEPTH (m

Af42



e e e et e i e s e

TMS ~E]

61

et

.m#
SEL

el
. N-oz

va1y sEUTyYdeMK UT POUIIN LAITATISTSSY

TEITAIODTR039 U pasvg o TEOITOTOSN IO SUTWNTOY PIWNSIAY

I "ON

18 =y Big

3

'DEPTH (m )

A-43



53]

ov
g2
oz
o€ vt
9s¢ i
_ {eeq |
sZL S16 | liom Ag)
wwmm. | 0051 os |~ TMS
1“ON v
Z°ON £°ON

|
Q

-0

Sy

S~ DEPTH(m)

A-44

vody dweo NWIPTH UT POYIAW AITATISTEDY

TEPTa30979095 uo paseg 207 Te21807099 Jo swmmio) PIWNSIAY 21-6-v "Big



—02
el
£L
- OL .m
ovs -
| x
, -
| i
(eleg 1w Ag) _ :
.._BWI.WI v e e .......t...l...rlr..nt..m%. . : |
| | - WL ez 2T _
. I "ON : | - SON LTON

valy dwe) covupy ut nosuuz.hu..gﬂum..nmvm

TEOTIIDITI0P) uo paseg P07 TroTforony suunTon pownsaag 6T-g~v Big

A-45



APPENDIX @ EXISTIRG WELL DATA {4 Canps)

Table  A-~6-1 : DATA SHEET OF EXISTING WELL/SPRING

Survey NO. B-1 : Al

Survey Condition _ ,
Date: 4th Feb. Time: 9:40 an HWeather: Fine . Temperatute:31.5(°'c)

Spring Location .
BUTBUI Camp (About 200 m distant from Camp)

Detail of He¥d/Spring
Depth of Well H -
Diameter o -

Water Level . : G.L., - -

Sketch of Well

Rock

Water Qualitt _ Remarks
Hater temp. : .29.7:5(°C) |
Appearance . : Clear |
pH : 5.4
Turbidity 1 7 (ppm)

Conductivity : 1.5 (mwem)
Desolved Oxygén : 5.6 (ppm)

Coliform Group ¢ ( /cc)




Table A~6-2 " DATA SHEET OF EXISTING WELL/SPRING

‘Suryeﬁ NO. F-1

'.Sﬁrvéf Condition _ )
Date: 28th Jan. Timet 16:25 "* Weather:. Fine Temperaturées33.5{ ° C)

Well Location
FAHAMUNI Camp

Detail of Well/Gpring
Depth of Well 3 7.4 ()
Plameter : 2.1 {m)
Water Level ¢ G.L. ~ 4.70 (m)

Sketch of Hell

\ 74
l .
o 1 > Concrete
1y N : :
N !
I~
o Sand or
e Siity sand
Hatér Qualitt ‘ Remarks
Water temp. :  28.9 ec)
Appearance ¢ Clear '
pH t7.0
Tp;bidity P 3 " (ppm)
Conductivity : 2.4 (mtycm)

Pesolved Oxygen : 6.4 (ppm)

Coliform Group : ( fce)
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Table A=6-3

DATA SHEKT OF EXISTING WELL/SPRING

B-48

Survey NO. K-1
Survey Conditlon . P
- Date: 28th Jan. Time: 16:07 Weather: Fiae Tempet_aturq;% (%0
Well Location
KANANA Conp
Detail of WéilfSpfing
Depth of Well s 3.7 ()
Diameter : 2.8 (m)
Hatér Level 1 G.L. -1.8 (m)
Sketch of well'(ﬁ)
!_._,, _. q) _3'3 ..{
qol— A
S R
IR
L 1 B
o i1 U ' >
B . . X
) 1 L .Coral
. r ]
N I ( Block:
.
@ |
N -
Water Qualitt ) Remarks
Water temp. 29.7 {*c)
Appearance Clear
pH 6.7 .
Turbidity 3 (ppm)
Conductivity 2.3 (mWcm)
Desolved Oxygen 5.0 (ppm)
Coliform Group ( /ece)
e




Table A-6-4  DATA SHEET OF EkIngNG ‘HELL/SPRIRG

Survey NO. y_.y

Survey Condition

Date: 27th Jan. Time: 12:00 Weather: Fine Temperature: 34 (© C)

Spring Location
KIDIMU Camp (About 250 m distance from Camp)

Detail of Hel/Spring
Depth of Well ;-
Diameter H -

Water Level ! G.L. -~

Sketch of Well

=

=|=_::’__Li_‘.

Corat block

Water Qualitt Remarks
Water temp. - 1 30,6 (°c) .
Appearance { Turbid with white &
: dark green
p P56
Turbidity t 16 (ppm)

Conductivity ¢ 0.8 (mwcm)
Desolved Oxygen : 5.7 (ppm)

Coliform Group ( fee)
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Table A-6-5

DATA SHEET OF EXISTING WELL/SPRING

A-50

Survey NO. . K-2
Survey Condition | _ :
Datei 27th Jan. Time: 12:20 feather: Fine Témperatute;3*‘(‘f0)
Welllpr&ng-Locaéion _
KIDIMU Camp
B .I -

Detail of Well/Spring

Depth of Well - : 3.1 {(m)

Diameter : 0.9 {m}

Hater Level : G.L, -~ 2.5 (m)
Sketch of Well

1.6
O 1.3
-
I
v @
Concrete Pipe
cﬂ

Water Qualitt Remarks

Water tewmp. : 30,0 (°C)

Appearance ! Turbid with Brown

pH : 6.4

Turbidity : 12 {ppm)

Conductivity i 1.9 (muwem)

Desolved Oxygen : 5.5 (ppm) -

Coliform Group @ { [fcc)




APPENDIX 7  EXISTING WELL DATA (Around Project Areca)

Table A- Data of Existing Well around the Project Avea

Well | Total | W.$.L. [W.R.L. | Yield Conduc- |piameter | |
i No. | Year |Depth{m) (ta) _ () (m3/H) tivity |of Well(m) | Remarks ’
2790 | 1958 | 170fc | 30ec | 2800cPH
. £3020 _ 206-285ft] 3000GPH
ics028 L1981 | 30 23-26 | 5.6 | 2.6 ;
‘¢5000 {1981 | 25 16 3.235 18 ;
' ca166 {1975 | 36 10 4.6 6
04354 {1977 ! 100 5-10 | 3.3 10.8
| C4977 {1981 | 68 36 4.564 8
' caza0 L1976 | 213.4 11 11.9 4.8
|c2558 [1956 | 2206t | 150ge |36-94¢c|  S00GRH |
(c2761 {1958 | 98fc | 86Ft | 86fr |  720GRM }
{2555 11956 : 110fe |  76ft | 60ft | 7000GPH

€3011 11960 ; 208ft |160-190ft| 30ft | 10000GEH

c3906 (1973 | 76.21 | s52.74 [35.97 | 4.8 §

ca421 (1977 | 22 9.5 | 8.55 . 13.627 | |
¢3904 11973 | 76.21 20.42 [15.54 10.90 1 :
4536 {1978 | 120 - 29 - | E
car42 {1975 | 159 30-31 | 23.2 2.5 ?
3905 1973 | 50.91 | 24.43 [15.56 | 13.63

ca19s [1976 | 84 25.5 |23.5 35.3

ofw 24 9.10 4101 - - 550 2.14 Kiviogo '
ofw 25| 7.50 5.50 | - - 500 2.20 Fahamuni
ofw 26 8.50 3,20 { - - 630 2.00 Shivazi |
6/w 27 "3.92 1.62 - - 410 1.32 Dalgube
ofw 28 2,60 1.30 | - - 420 1.70 Bodo

W.S.L. ! Water Struck Level
W.R.L. Wafei‘ Rest Level
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Fig.

APPENDIX 9 CLIMATOLOGICAL DATA
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Located columnal diagrams of rainfall
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Fig, A-9-2 Annual potential evapolation from open water (Penmen Eo)
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Relief

A-9-4
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Table A-9-1

Ccl imate of Mombasa

Related

Rainfall _ Temperature Humidity i Sunshine ;
(mm) Mean Max(°C)| Mean Min(°C) [(at 1200 %) |(hours/day)
Jan. 33.4 32.1 23.2 63 8.6
| Feb. 20.1 32.4 23.6 61 9.1
gk-larch 54 .4 32.7 24.2 63 9.0
 April 173.9 31.2 23.8 68 7.5
' , May 228.2 29,2 22.6 72 6.5
 June 75.1 28.5 21.2 68 7.5
| July 68.2 27.7 20 68 7.0
 Aug. 62.6 28.0 20.3 67 7.9
Sept. 77.9 28.9 20.8 65 8.5
Oct. 101.6 29.7 22.0 66 8.7 |
 Nov. o 92.8 30.6 23.0 68 9.0
Dec. 69.4 31.6 23.3 67 8.8
Total 1,057 .6mm o
Remarks .(*) _
{*) Mean rainfall in 1971 to 1978
Rainfall (Mombasa)
P
200
100} - irmp—
Jan.{FebMar. Apr. May[Jun. Jul. |AuglSeplOct, Nov. Dec.

Source ; Meteorological bepartment
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APPENDIX 10 P)PULATION DATA

Table A-310-1 Population Changes bf Province and District, 1%59-79.
. ’ Ta- Rate of ' In- .Rate of
P;‘;::‘:::ts 1369 - 1973 crease|Crowth P;‘:;::;fts 1969 19719 crease[Growth
(x) (€3] : (1) (2)
Nairebi 509,286 { 822,275] 62.5 ! 4.98 | wyanza Pr. 2,122,045] 2,643,956 | 24.6 | 2.22
A Kisii 675,043  869,512| 28.8 | 2.36
Central Pr. |1,675,647 |2,345,833] 40.0 | 3.42 _ ‘ 1 :
: Kisuxu 400,643 482,327 20.4 1.87
Kiambu 475,576 | 686,290] 44.3 | 3.74 :
S Siaya 383,188] 474,516 23.8 | 2.16
Kirinyaga 216,988 | 291,431 34.3 | 2.99 :
- Scuth Nyanza 663,173 817,601 | 23.3 2.12
Muranga 445,310 | 648,333] &5.6 | 3.83 . . _
Nyandarua 176,928 | 233,302} 31.9 ] 2.80 | ®ift valley Pl 2,224,085] 3,240,402 | 35.7 3.8%
Nyeri 360,845 | 486,4772) 34.8 | 3.03 | kajiado 85,903f 149,005 | 73.5 | s5.68
3 - Kericho 479,135 633,348 ¢ 32.2 2.83
Coast Pr, 944,032 11,352,794 2.2 | 3.59 _ ,
' : ' : Laikipia 66,506] 134,524 |102.3 ] 71.30
Kilifi 307,563 | 430,986] 40.1 | 3.43 _
o Hakuru 290,853 522,709 | 79.7 | 6.0%
Kwale 205,602 | 288,363] 40.2 | 3.44 _
: - : Nandi 209,068 299,319 | 43.2 | 3.65
Lamy 22,401 42,299| 83.8 | 6.56
. o : Narok 125,219] 210,306 | 68.0 | 5.32
Hombasa 247,073 | 351,158 3B.y }3.25
Samburu 69,519 76,908 | 10.6 | 1.02
Taita - 110,742 | 147,597] 33.3 2.9 :
) Trans-Nzoia 124,361 259,503 | 163.7 7.63
Tana River 50,696 92,5401| 82,3 |6.19 )
' Turkana 165,225] 182,707 | -13.6 | -1.29
Eastern Pr, 1,907,301 [3,719,851| .42.6 | 3.61 - | Uasin Gishu 191,036 300,766 | S57.4.| 4.63%
Embu 178,912 b 263,173f 47.1 | 3.93 [ west pokot §6,254 158,652 | 64.7 5.11
Isiolo .30,135 43,578 44.3 | 3.73 ] Baringo 161,743 203,792 | 26.0 | 2.34
Kitui 342,953 464,283 35.4 | 3.08 Elegeyo Mavakwet 159,263 142,868 | -6.5 | -0.63
Machakos 707,214 h,022,522) &%.6 376 | ]
Western FPr. 1,328,298 1,832,663 | 38.0 | 3.27
Harsabit 51,581 96,216 | B86.5 | &.43 , :
’ Bungoma 345,226 503,935 | 46.0 3.85
Meru 596,506 | 830,179 3%.2 |3.36 _
L : ' Busia 200,486f 297,851 | 48.6 | 4.0
g:r;h gastern | gu0 500 | 373,787 | s2.1 |4.28 Xakamega 782,586 1,030,887 | 31.7 2.79
‘Garfssa 64,521 -| 128,867 99.7 | 716
Mandera 95,006 | 105,609] 1t 1.06 -
vajic 86,230 | 139,313| 61.6 |4, Total Kenya |10,956,501 f15,327,061 | 39.9 | 3.a1
Source: Xenia Population Census, 1979




Population of Province and District

Table A-10-2 | _
No.of 2 7 T
| Province | District Male Female Total |households] Xm Densigli
Nairobi - 479,648 | 348,327] 827,775| 200,447 684¢ 1,210
Central Kiambu 7._ 344,366 341,924) 686,290 142,301 2,&485 280
! Kirinyaga 142,9864 148,445] 291,431 53,729 1,437? 202
Muranga 310,632 337,701  648,333| 129,238 2,476% 261
Nyandarua 114,856 118,446y 233,302| 43,197 3,528; 66
| Nyeri 234,405 | 252,072] 486,477| 98,222) 3,284 148
| Total 1,147,2451,198,58812,345,833 | 366,687 [ 13,173 178
‘Coast % Kilifi 205,3601 225,626) 430,986] 76,741 | 12,4141 34
| Lamu 21,6331 20,666| 42,299! 8,681 { 6,506 6
j R ] . i
| Kwale 141,7461 146,617| 288,363| 52,261 8,257; 34
| Mombasa 189,942! 151,206] 341,148! 82,571 210° 1,622
j _ _ S :
;  Taita/ 72,2181 75,379} 147,597 31,706! 16,959 8
; ; Tayeta : . i
; i Tana River 46,647 45,754 92,401 17,239 | 38,694 2
i Total 677,546 | 665,248[1,342,794 ! 269,199 | 83,040 16
Eastern | Embu 127,867 1 135,306 263,173 50,241 2,714 96
Isiolo 22,020] 21,458[ 43,478 | 10,097 | 25,605 1
: Kitui 215,336 248,947| 464,283 86,678 | 29,388 15
[ Machakos 492,937 529,585]1,022,522 | 185,934 114,178 72
H : :
{ Marsabit 48,860 47,356 96,216 21,005 | 73,9521 1
Meru 408,596 421,583] 830,179] 150,662 9,922} 83
Total 1,315,616 |1,404,235(2,719,851 | 504,617 {155,759 17
North- Garissa 69,107 | 59,760| 128,867 23,029 43,931 2
Eastern | y ndera 54,261{ 51,340] 105,601 [ 20,234 | 26,470 3
Wajir 73,156 | 66,163| 139,319} 28,709 | 56,501 2
Total 196,524 | 177,263| 373,787 | 71,972 (126,902 2
Nyanza Kisii 423,450 446,062] 869,512 | 141,607 | 2,196] 395
Kisumu 238,042 244,285| 482,327 97,611 2,093( 230
Siaya 215,058 259,458 474,516| 89,702°| 2,522| 188
South 395,122 422,479| 817,601 | 134,400 | 5,714] 143
yanza . A
Total 1,271,672 11,372,284|2,643,956 | 463,321 12,525| 211
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Table A4(-2 (Cont.)

Province | District Male female liotai hozgégildg sz Density
Rift Baringo 101,606/ 102,186| 203,792 42,724 9,885 20
valley | Elgeyo 73,737]  75,131| 48,8681 33,657 2,279 65
Marakwet s ’ , » »

Kajiado 75,137 73,868| 149,005|  28,571{ 19,605 7

Keticho 322,057 311,291| 633,348 124,847| 3,931} 161

Laikipia - 69,548 64,976 134,524 30,2811 9,718; 13

Nakuru 268,717| 253,992! 522,709 114,624] 5,769] 90

Nand { 151,996 147,323} 299,319 s7,521§ 2,745' 109

Narok 104,727{ 105,579! 210,306| 37,7471 16,115, 13

. Sambury 36,9921  39,916! 76,908| 16,714} 17,521 4

; Trans-Nzoia  131,890! 127,613 259,503{ 49,0011 2,078 124

| furkana 72,2730 70,429] 142,7021 22,911} 61,768' 2

Uasin Giskul 154,836] 145,930| 300,766| 60,214| 3,378 89

West Pokot 78,625 80,027 158,652 29,141 9,0905 17

E Total 1,642,141|1,598,261 [3,240,402} 647,953 (163,883 19
§Wesce:n Bungoma 246,841 257,094 503,935 78,971 3,074§ 163
Busia 140,142] 157,699) 297,841 55,105 1,626 183

Kakamega 489,938| s40,94911,030,887{ 198,070 3,495 294

Total 876,923 | 955,742 {1,832,663| 332,146 8,196| 223

KENYA Total 7,607,113 ?,719,§§8ﬂ5,327,061 2,956,369 |564,162 27

Source:

Kenya Population Census, 1979




Fig. A-jt-1 Population distribution, 1962
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