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Kenyan and Netherland Staff Involved in the WRAP Investigations-



Appendix 1.1  Kenyan Netherland Staff involved in the WRAP
investigations
KENYA TEAM
Project Manager A .M. Nzioki**
Baringo Study
Hydrologists F.Jd. Edalia
K.0. Awuor
Geologists A.M. Gikwa
M.0. Ongwae
Geophysicists F.I. Majanga
J.M. Kinya
Chemist I.M. Kilonzo®*
Hydrogeologist C.B.K. Mbugua
Groundwater Inspector P.K. Mengich#
Laikipia Study
Hydrologist D.N. Kimani
Beologists C.M. Mwakamba
B.W. Muraya
M. Munyao
Geophysicist F.K. Karangsa
Chemist I.M. Kilonzo*
Hydrogeologist A.M. Nzioki**
Groundwater Inspector P.K. Mengich*
Machakos Reconnaissance Study
District Geologist P.M. Mwai#x®
Lamu District Reconnaissance Study
Groundwater Inspector P.K. Mengich*
Data Base
P.M. Macharia (October 1986)
N.N. Ndirangu (October 1986)
M.N. Musyoka
#* =

*%
*EW

4

people employed in more than one discipline or study
Project Manager is also Geohydrologist in Laeikipia Study
Not employed in the WRAP team, but in district



Workshop

Groundwater Inspectors

©
X

. Mengich#*
S.M. Onyango

Pump test Unit and Well Logging

Assistant Hydrologists C.G. Gitonga
C.M. Waweru
D.W. Mwangi
S.G6. Wainaina
Support Staff
Secretary for CTA Mrs. Norah Ndunda
Secretary for Project Manager Mrs. M.W. Mwaniki
Messenger for CTA Miss Hellen Wangenzi
Messenger for Project Manager Mr. M. Safina
Draughtsman Mr. A.Annam
Drivers Kibara KWS 467
Muchiri KXG 550
Maine KXG 549
Kibara KXJ 811

. Ohanya KXG 716
Kirubi KWS 468
. Obhanya GKA 403
Adaka KTV 597

el SR S O e
>PO0ARA0X=TZ

- GKA 402
L. Gacheru KWwZ 102
NETHERLANDS TEAM
Resident:
Chief Technical Advisor
P.G. van Dongen 01 May 1984 - 01 Feb 1986
J.L.J. de Sonneville 01 Feb 1986 -
Hydrogeologist L. Vasak 01 May 1984 -
Hydrologist J.P. Heederik 01 May 1984 - 01 Jul 1984
D.C. van Enk 01 Jul 1984 -
Ass. geophysicist J.W.T.M. Reckman 01 May 1984 -
# = people employed in more than one discipline or study
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APPENDIX 3.1

Site Investigations



Ngomongo (proposed shopping centre)

The site 1is located 4 km southeast of Ndurumo market. Groundwater
occurrence was expected in old-land-surfaces, in a lineament (probably a
fault) observed in aserial photographs about 0.7 km northeast of the site,
and probably in the contact between the Ndurumo and Aiyam Phonolites
running about 0.5 km west of the site. Saome portions of the North Aiyam
Stream follow the lineament and possibly in those portions the stream is
influent into the fault zone.

Geophysical fieldwork was planned so as to investigate the observed line-
ament, to identify the exact position of the contact and hopefully to
explore for the existence of old-land-surfaces.

Two parallel resistivity profiles, 2,010 m and 405 m long and 400 m apart
were made and 5 vertical electric soundings (VES); one on the lineament
itself, another on the eastern compartment, two on the western compartment
and the fifth near borehole C37 for comparison purposes. This borehole is
3 km east of the proposed shopping centre. These locations are shown in
Plate 3.1 and 3.2.2 while the records and results of the geophysical work
are shown on Figures 3.3.1, 3.4.1 and 3.3.14. Two electromagnetic profiles
overlapping the resistivity ones were elso tried (see Figure 3.5.1).

The resistivity and electromagnetic profiles did not show the strong
anomalies it was hoped they would over the lineament. In fact the resis-
tivity profiles gave higher values than were recorded in the surrounding
areas whereas lower values were expected due to weathering along the line-
ament . The contact between the two phonolites was also not identified by
the profiles.

The three soundings VES 2, 3 and 4 1lying on Ndurumo Phonolite show some
correlation but only at depth. The top layers differed sharply in all the
three soundings. VES 2 even at depth shows much lower values probably due
to its being located on the lineament. VES 5 lying on Aiyam phonolies, at
a depth of 30 m indicates a resistivity of 800 ohmmetres, which is
comparable to the above 3 soundings on Ndurumo Phonote. This may indicate
a lateral eastward extension of the Ndurumo phonolite (although the exist-
ing geological log of borehole C37 refutes this).

The two soundings VES 1 and VES S located on Aiyam Phonolites do not seem
to correlate very much.

The presence (or absence) of old-land-surfaces could not be confirmed pro-
bably due to this lack of correlation between the soundings, the masking
effect on deep thin layers, and the wuncertainty caused by equivalent
solutions of the soundings’ interpretations.

The gsite of VES 2 was selected for drilling mainly on account of being
close to the lineament, the shopping centre and the possibility of recharge
of groundwater from the North Aiyam Stream.

3. %2 Bondeni (Proposed shopping centre)

The site is located in the Mukutan valley about 3 km north of Sipili
Market. Water is also required for the nearby Bondeni Primary School.
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(see Figure 3.2.3).

A series of parallel faults were assumed to border the valley on either
side and any groundwater existing within the collapsed valley to be re-
charged by the Mukutan stream which flows along this valley.

Three short resistivity profiles were made between the stream and the
eastern escarpment (where the proposed shopping centre will be
constructed) . They are 270, 300 and 600 m long and are 0.75 and 1.5 km
apart (see Figure 3.4.2). Their aim was to confirm the existence of a
fault believed to run along the bottom of the eastern flank of the valley.
A fourth resistivity profile was made in the area to the north of Bondeni

Primary School. This was meant to investigate any possible extension of
the fault to the north.

Five vertical electric soundings were made, one on each profile and an
additional one on profile RP 1 between the fault and the stream. For com-
parison purposes three more soundings were made; one about one km north of
borehole C913 (operational), another next to borehole C3115 (dry) and the
third near Kabati Primary School further north of Bondeni School. The one
near borehole (€913 and the one at the primary school were both of poor

quality and can only be used qualitatively (see Figures 3.3.2, 3.3.15(a)
and 3.3.15(b).

The resistivity profiles made near the site of the shopping centre
indicated higher resistivity values on the slopes of the escarpment. This
however was interpreted as not conclusive to ascertain the presence of the
fault as the slopes were expected to have shallower overburden. This
prompted the trial of electromagnetic profiling along RP 1 with the hope of
better results but it was also a failure (see Figure 3.5.2). The -fourth
profile further north however gave more conclusive results as low
resistivity values were observed within the fault zone.

All the four soundings made in the valley indicated the presence of a clay
layer at a relatively shallow depth.

Drilling was recommended at the site of VES 2 mainly due to its closeness
to the stream (which hopefully recharges the groundwater) and to the site
of the shopping centre.

8.1.3 Mwen je

Water was required for Mwenje Secondary School, the surrounding Mlima Tatu
Settlement Scheme, and Ng’elesha Primary School in the scheme.

There is shallow phreatic water about 2-3 m deep in most parts of the area
which may account for the many successful hand-dug wells in the area.

Deeper aquifers may also exist as borehole CS5069 (see Figure 3.2.3) struck
water at 128 m deep.

Several north-south oriented faults feature prominently in this area as it
is on the edge of the Rift Valley.

The completed geophysical work included two resistivity profiles and five
vertical electric soundings. The profiles were intended to locate the
positions of the faults. The first was very long (4,480 m) while the other
was 840 m long and about 2 km south of the first (see Figures 3.4.3(a) and

9



3.4.3(b].

Four soundings were made on the first profile each on a different faulting

compartment. A fifth sounding was made near borehole C5069 about 1.5 km
west of Kinamba Centre.

All these soundings identify the shallow phreatic aquifer though at varying

depths (0.8 m in VES 4 to 9.5 m in VES 85). Other than this the
interpretations of the soundings could not be correlated as consistent
results could not be obtained (Figure 3.3.3). The geological logs of

boreholes C2144 and C2190 show the Iguamiti Phonolite (about 100 m thick)
to overlie the Marmanet (Aiyam) Phonolite which in turn overlies the
Ndurumo Phonolite at about 180 m deep. This layering however could not be
confirmed by the geophysical interpretation (see Figure 3.3.16).

The resistivity profiles responded well to the fault zones which could thus
be identified.

Drilling had originally been recommeded at the site of VES 4 due to its
closeness to the Ng’elesha Primary School (see Progress AReport for

Laikipia) but it was later changed to the site of VES 2 as water can be
pumped to the various destinations necessary.

3.1.4 Muruku

Water was required for Muruku shopping Centre and Muruku Primary School
both shown on Figure 3.2.4.

The area is very rocky and bushy. A geological contact between the Thomson
Falls Phonolite and the Aiyam Phonolite passes about 0.5 km northeast of
the market. To the west Laikipian Basalts are sandwiched between the Aiyam
Phonolite and the Thomson Falls Phonolite. In this basalt several lavea
cliffs were formed when the lava solidified and the rivers have cut small
gorges in these cliffs piling up hillwash material below them.

Several small springs dot the area especially in this hillwash material but
it was not clear whether the water originates from the contact between the
various lava flows, the old-land-surfaces or just water accumulated in the
hillwash deposits. The most notable of these springs is called the Kandoro
Spring which is reportedly permanent and is the current source of water for
the shopping centre. Another spring with a (measured) discharge of about
0.7 1/sec was noted about 3 km east of Kandoro spring. Its water seemed
to originate from the cracks within the rocks.

Two resistivity profiles, the first 800 m long and AB/2 of S50 m and station
intervals of 15 m and the other 660 m long with AB/2 of 32 m and same
station intervals were made, see Figure 3.4.4. Also three vertical
electric soundings were made. One was near Kandoro Spring, a second was at
Gwa-Kiguru Primary School (to attempt to probe the depth to the contact
between the Laikipia Basalt and the Aiyam Phonolite) and a third near the
second spring mentioned above (Figures 3.3.4 and 3.3.17).

The resistivity profiles identified the position of the contact between the
two phonolites as one of them showed higher readings than the other. The
soundings however could not be correlated due to sharply differing
interpretation results. This was partly to be expected as each sounding
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was made on a different geological set-up. Drilling was recommended at the

site of VES 1 on account of its closeness to the shopping centre and to
Kandoro spring.

3:1:8 Kanyingi (proposed shopping centre)

Water is required for a shopping centre and a Primary School both proposed
to be constructed about ? km east of Salama Market (see Figure 3.2.4). The
site has a complicated geology with Upper Ewaso Narok Phonolite, Aiyam
Phonolite and Thomson Falls Phonolite all outcropping there. Two small
springs about 300 m apart ooze water onto the small valley which starts
from near the site of the proposed market. The upper spring is reportedly

permanent albeit too small to supply sufficient water to the proposed
shopping centre.

Two resistivity profiles and five soundings were made mainly in the area

. above the upper spring. The profiles were intended to locate the positions

of the contacts between the various phonolites mentioned above. They were
arranged in a radial pattern from the spring outwards. AB/2 distances were
S0m MN/2 was S5m and station intervals of 20m. The results are shown in

Figure 3.4.5,

Five soundings were also made mainly in the area above the springs with
their AB/2 distances varying between 320 m and 1,000 m.

On interpreting this data, the profiles were found to locate the positions
of the contacts. All the soundings, except VES 3, showed a thin (1.0 m or
less) high resistivity layer on the surface underlain by a slightly thicker
(5-10m) but low resistivity layer (13-27? ohmmetres). Below this another
high resistivity (200 to 600 ohmmetres) but of very variable thickness

layer was interpreted. Then below this it is no longer possible to
correlate the interpretations but overall it seems to be an alternation of
high and low resistivity layers. Sounding No. 3 could only be used

qualitatively due to its poor quality. These results are shown in Figures
3.3.8 and 3.3.17.

Drilling was recommended at site of VES 2 above the upper spring.

3.1:8 Lariakoraok

Lariakorok is located about ? km southeast of Dol Dol shopping centre (see
Figure 3.2.5). It is on Basement rocks. Water is required for the nearby
Manyattas and a primary school. Groundwater was expected to occur in some
alluvial sands and deposits along the Essore (Katongaa) River Valley and
probably in the weathered parts of the Basement rocks. Some hand-dug wells
on this valley are the current sources of water for the area (Lariak =
well; Orok = black in Maasai language referring to these wells. Reportedly
they have been there since the Second World War).

Four electromagnetic profiles were made in the locations shown on Figure
3.2.8. In the first and second profiles (Em 1 and Em 2) all the 5
frequencies (222, 444, 888, 1,7?? and 3,555 Hz) were tried as Lariakorok
was the first site for WRAP to try electromagnetic profiling in Laikipia.
The most convenient frequencies for this area had to be experimented on.
So were the station intervals. These profiles are shown in Figure 3.5.3.

11
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Two resistivity profiles were also tried, 3 short soundings and 2 seismic
spreads (see Figures 3.3.6, 3.4.6 and 3.6.1, (and Table 3.6.1). On cor-
relating the results of these investigations it was concluded that a thin
overburden of compact cracking clays cover the site investigated, which
becomes more sandy with depth. The Basement rocks underneath have their
top layer weathered also. The whole packet of permeable rocks may probably
not exceed 30-35 m (see VES 3) and gets much shallower away from the river
bed. Drilling was thus recommended at the site of VES 3.

3:4.7 Kopio

Kopio area lies just 3 km to the northeast of Dol Dol centre. The site is
heavily forested. A

Water 1is required for a newly constructed cattle dip and for the few
Manyattas in the nearby forest. The current sources of water are some

springs which ooze water only during the net season, and Dol Dol borehole
(£1813).

Six short electromagnetic profiles, one short sounding and one short
seismic spread. (all of them short because of the limited manouvering space
due to the forest) were made in the area surroundings the cattle dip (see

Figure 3.2.5 for the location and Figures 3.3.7, 3.5.4 and 3.6.2 and Table
3.6.2 for the results of the geophysical work.

From this work it was concluded that there is a very thin soil layer on the
surface underlain by a shallow weathered Basement layer below which is
fresh Basement. The weathered layer may not exceed 5-10 m and therefore
drilling may not be recommended. A hand-dug well could however be tried
and probably may supply sufficient water for the Manyattas. For supplying
the cattle dip, water can be transported from elsewhere (e.g from Dol Dol-
borehole C1813, Catholic Mission borehole C5360, Alkinyei borehole C5197 or
the newly constructed Osoitoitashe subsurface dam).

3.1.8 Kuri Kuri

Kuri Kuri area was investigated as an alternative site for Kopio. It lies
on the same valley (the Dol Dol River Valley) as the Kuri Kuri well above
the site, the Dol Dol dam below and the Dol Dol borehole C1813 and the
Catholic Mission borehole C5360 both below the dam. Like Kopio this site
is also heavily forested and several barbed wire fences compounded the
difficulties in executing geophysical work.

Groundwater was expected to occur in the weathered part of the Basement
rocks alaong the valley.

Only one electromagnetic profile and two soundings could be made on the
locations shown or Figure 3.2.5. The results are shown in Figure 3.3.8 and
3.8.5.

During the interpretation of the sounding curves some segments of the
curves were found to rise steeper than the expected 45° glope. The cause
of this problem could not be identified. Nonetheless the results indicate
a deeper weathered zone (up to 30 metres) than at Kopio. Drilling was
however discounted due to the closeness of the site to Kuri Kuri well and

12



Dol Dol dam, and any possible interference with the two important boreholes
downstream which already have poor yields.

3.1.9 Dal Dol

The geophysical investigations done at Dol Dol were meant to provide com-
parative data from a site within the area where groundwater was certain to
exist. Dol Dol has two operational boreholes C1813 and C5360.

One sounding was made near borehole C5360 and one electromagnetic profile
details of which are shown in Figures 3.2.5; 3.3.9 and 3.5.6.

The sounding showed a weathered layer up to 55 m thick and with inter-
mediate resistivity variations within it. Correlation of the geophysical

interpretation and the geological log of the borehole could be made but
with minor variations here and there.

The electromagnetic profile showed an exceptionally strong anomaly but away
(west wards) from the borehole. The localization of the anomaly away from
the river valley was difficult to explain and probably more geophysical
work may give more details. For this project, data on depth of weathering,
registivity values and electromagnetic values to be sought in other
Basement areas were sufficiently exemplified.

3.1.%0 0soit Oudo

Water was required for the few Manyattas scattered within a radius of about
3-4 km of the site. Groundwater was expected to occur in the sands and
alluvial deposits accumulated along the dry Katongaa River bed and the top
weathered parts of the Basement Rocks within this valley.

Five electromagnetic profiles and one sounding were made mainly along the

valley (see Figure 3.2.5) whose results are given in Figures 3.5.7 and
3.3.10 respectively.

On interpreting the sounding curve, the rising segment was found to rise

steeper than the expected 45, a problem that was attributed to the geo-
physical equipment used.

A shallow weathered layer up to 4 m deep was interpreted from the sounding.
It has very low resistivity values (about 3 ohmmetres) probably indicative
of brackish groundwater. This shallow weathering was also shown by the
electromagnetic profiles which also showed slight lateral variations in
weathering depth especially along the river valley.

Due to the shallow weathering drilling was not recommended and the geo-
physical investigations were extended to Il Morupusi area about 4.5 km to

the northeast.

e O O B Il Morupusi

This site was intended to replace the unsuitable Osoit Oudo one.

A rectangular drainage pattern of the river valleys in this area was

observed and it was hoped that the north - south oriented anticlinal and

13



synclinal folds of the rocks may contain weathering resistant (gneisses and
granitoid gneisses) and less resistant (schists, marble etc) rocks. The
latter were assumed to be locally weathered in to shallow aquifers. A few

faults were also expected to exist and these too could glve groundwater
accumulation zones.

Six short electromagnetic profiles were made in the area shown on Figure
3.6.1, one resistivity profile along EM 6 and two vertical electric sound-
ings (arranged in form of a cross). The data of this work is shown on
Figure 3.3.11, 3.4.7 and 3.5.8. A short seismic spread was also made as
shown in Figure 3.6.3, and Table 3.6.3.

The electromagnetic profile EM 6 gave an exceptionally strong anomaly. The
two soundings, the resistivity profile and the seismic spread mentioned
above were all made aver this anomaly.

The interpreted data of the two soundings could not be correlated though
both showed thick low resistivity layer. The resistivity profile also
showed a  minima over the anomaly zone while the seismic spread showed
shallow low velocity layers. The cause of this anomaly is still uncertain.
Not much evidence of it is observable on the surface except perhaps for the
general trend of the river valley 1in which it lies and some quartzitic
fragments which may indicate a buried dyke. It was tentatively assumed to
be a fault or a dyke although other factors such as some minerals with high
magnetic susceptibility and low resistivity (e.g magnetite) which may be
disseminated in the schists in the area may have had some effect.

This site is suitable for "exploratory" drilling but accessibility for the
heavy drilling machinery might be difficult.

3.1:.12 Tura - 01 Kimanjo (01 Kimadjoi)

Water is required for Tura Shopping Centre and Tura Primary School within
the centre. The water shortage problem is here so acute that the centre is
almost closing down.

Geophysical investigations were localized in several sites lying around the
centre. The work done at 01 Kimanjo was mainly required for comparison
purposes as there is a productive borehole there.

Seven electromagnetic profiles were made in the points shown on Figure
3.2.6. Seven resistivity soundings and four seismic spreads were also made
in the sites shown in that Figure. The data obtained is shown on Figures
3.3.12, 3.5.9 and 3.6.4, and Table 3.6.4.

Generalized results of this work show some weathering albeit shallow along

the river valleys. No suitable drilling site was found near Ture Centre.
A suitable site was found in a valley about 2 kilometres southwest of the
centre. The depth of weathering seems to increase downstream of these

valleys. At 01 Kimanjo the geophysical work done near the borehole (C3420)
showed deep weathering (up to 32 m).

Another site had been selected earlier (prior to this project) about S5
kilometres south west of Tura centre by the Ministry’s Nakuru office.

14




37118 Musul

Water was required for the Manyattas

scattered around Musul rocky hill.
The area

has an acute shortage of water as the rock catchment masonry tank
constructed on the hill holds rainwater only for a short time.

Groundwater
was expected to occur in the alluvial and weathered zones of the river
valleys.

One electromagnetic profile, one sounding and two short seismic spreads
(one of which aborted as the seismic equipment broke down) were tried at
the locations shown on Figure 3.2.6. This geophysical investigation data
is shown on Figures 3.3.13, 3.5.10 and 3.6.5, and Table 3.6.5.

The data shows the river valleys investigated to be covered by a very thin

and very loose soil cover less than one m deep. Highly weathered Basement

rocks extend for another 20 m or so before reaching fresh rocks. No signs
of faulting were observed anywhere.

With this depth of weathering, drilling was not recommended.
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Photogeological and Location Maps
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Locations of geophysical sites are also shown on Plate 3.1.
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Figure 3.3.2
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Figure 3.3.3 Vertical Electric Soundings done at Mwenje (Mwenje 1-5)
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Figure 3.3.4  Vertical Electric Soundings done at Kandoro,
Muruku area (Kandoro 1 -3)
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Figure 3.3.8 Vertical Electric Soundings done at Kanyingi (Kanyingi 1-5)
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Fig. 3.3.6 . Vertical Electric Soundings done at Lariakorok
(Lariakorok 1 - 3)
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Figure 3.3.7

Vertical Electric Soundings done at Kopio
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Figura 3.3.9
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Figure 3.3.10 Vertical Electric Sounding done at Oscit Ondo
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Figure 3.3.12 Vertical Electric Soundings done at Tura (Tura 1-7)

1009

168

18

1

1069

pRal

18

1 H § 'ia

LY S TTTTIT “TOTIS PO A L

11 18 ..... 188 ‘1888



1888

168

18

i1

1669

189

18

0l Kima

F 8 Vs

njo_(Tura 3)

i H 0 )
.................... xxx;.lo
AU

(=N
-




Tura 5
16688 | O S T
1680

18 .....................................................................................................................................

1 1 ......18 188 snssnssssnedisecscsdiesastosedine 1 888

Tura 6
1888 R TN EPORr TV R
r s S T LR govesvnegussaspensyens SR peseesasassannesseane PP
108
18 .....................................................................................................................................
1 1 ...18 .188 [TTTTTTITTITN ATUPUE SO JAN P 1 888



Tura 7

/;/
186

48

: : e
3® ’ : i

1868
- 169
i8

g ool



Figure 3

100

18

|

.3.13 Vertical Electric Sounding done at Musul

Husul 1

49




VES3
VES2
VES4
2am (f§ Ndurumo mkt. Stream
2000 —18012m:\‘_._ " North Aiyam River
Bam ——=
SOQm_._
800am
f
352m _;_N
80em__ | T
1900 A
800am |
350em
w
o
260am \\
. \1L2Clm
LEGEND l
Vertical electric sounding with number._._ _ _ .\ VES 2 ‘
Fault infemred)s . commm e m e S e F
Level water was struck. _ _ . __ ____ i \
Water rest level ___________________ - . ‘
10am \»
|

VES1

Site of Proposed

l Mar

L502m

scale:—

Horintal

Fig.3.3.14 SECTION

I-1

GEOPHYSICAL SECTION OF NGOMONGO AREA

Yerlical

SE

VESS C37

L?:?omongo)

South Aiyam River

1Ai am Dam
| [

Ndurumo

1502m

TR AD TR 2233033
°
=

=
~
=~
n
3

27m’h

0 1 ? 3 km
- 4 J J

|

0 50 100m
| == == S|

_—




S N
S N
VES 3 VES 2 VES1  Bondenl Pri. School VES 7
and RP3  and RP1  andRP2 \/ and RP4 VESS VES4 RPL VES 6
(used qualitatively (used quan:a; ively
only) only
Proposed Markel sife
SIPILI HILLOCK
0.7 km. east 2100+ (05 km.W)
F SIPILI CENTRE c3115
D | /
2000 | KABATI RRI. SCH.
cot3 A}
320am3
30Qm
1 =~ |& 5
l @ R ;
500m S R N R 2
= AN S 2000 o Xy
T X 5& A
’g}{ L00am | [
1900 30am X =
}(% J‘)o‘Nd
-+ i N
5.0
3
.Am/h
E l 150am :
| 150am o
1900 X
‘ 800am o
“,‘ .
1800 1000am ‘ l g‘ o ) : ,
1.6
1 o %.n.QZrn/h
XXX KA
| Bk o
I XX ,(t\
-l i &
il s R
- l B & LEGEND
l X0 X OLS -~ 0ld land surface
Basement (?) ! kﬂ.Z 7avh '7{ VES & ---- Verlical eleciric sounding with number)
1700~ - | f{u RPL -~ Resistivity profilelwith number)
| 1 2em | [fx e —--Waler siruck level
VES-.. Verticol eleciric sounding (max—g~ = 1000m.  SCAEST ) SCALES: mmwm&? o B L Water rest leve
RO e Busiatily peolile e S vorlicol bt 02/ 0 2/h -+ Yield of borehole in cubic metres per hour
F.... Foull (inferred) — 0 0 Wm .
Fig.3.3.15a SECTION 2-2 GEOPHYSICAL SECTION OF BONDENI AREA, WESTERN Fig. 3.3.15b SHETION 3-3 GEOPHYSICAL SECTION OF BONDENI AREA, EASTERN SIDE

SIDE(=This section runs more or less parallel foMukutan Rivers upper
course )



NW SE
: VES & Ng'eresshgogri. VES3 VES 2 VES1 C5069 VESS
N (15km3\ /(16Kms)
Nw E R
N VES3 (h e
VES1 alf Schiumberger Miima Tatu (small)Oam 2190 i
inamba
. (Ends of RP1 £ RP2) Array) Setllement | Myenje Sch. (2KmNE)
Gwa- Kiguru Prl.Sch. 075 Km SW)
T z‘.\nd Cﬁ;l. 90am ¢
21004 Streqm . 2100 2KmS 1 2o
Stream Stream jﬂ’nﬂﬂg
Stream 130 t————2602m
\ 150m (spring &1/min) i 215am b
Sa I LSam : 300am
Laikipian Bas. (4 G) — =5
Kandort N ——
Prvo [P .| 2000 Fresh Igwamiti |~-302m 86am
<00 Bam phonolite
170am
Aiyam ph. 1Sam
Marmanel o
60am (Aiyam) . b Marmcnelw h
1900 1900 — phonolite A (Aiyam)
o I ;{ phonolite
- . Ndurumo
. phonolite s0am
. o 72 am L00am 0.9mY/h 200m
N 1800 -l '
17. 1202m
i 100am 3200m
10am
. . y AB 7]
VES—Vertical electric sounding (max—5 =1 km) s
Vertical electric sounding with number.______VESS VES—Vertical eleclric sounding (Max.ig =1000m.)
Resistivity profile with number—_._________ gy PO 1 ? 1km 2
Rorontal e e ]
50 Wim
LA T o = sy =P s~ |
Fig.3.3.16 SECTION &4—4 GEOPHYSICAL SECTION OF MURUKU AREA
LEGEND
Level woler was struck.ccccanccccanan .
Water rest lovel o ..o oo y_ scales:-
1k
Verlical electric sounding with number.____ VESS Horizontal : ! .
Borehole with serial number. 2190 W e s
"""""" BT R e e o e

Fig.3.3.17 SECTION 5—5 GEOPHYSICAL SECTION OF MWENJE AREA, KINAMBA



APPENDIX 3.4

Resistivity Profiles

53



NGOMONGO RESISTIVITY PROF1 (AB/2-58M)

A b

g B 8 HEEEE

£

g & uaasey

B OB 8 EBHER . 5
e B B B e i Rt S e S O

2

8

APPERENT RESISTIVITY (OHUO

1

I I I 1 L I Il 3
o T T T T Y T T T 5 T T T T T : = T T e T e

DISTANCE 00 Ses 1823 1528 2u28

14°]

NGOMONGO RESISTIVITY PROF2 (AB/2-5BM

&
f= I
<]
tau
E™ &
S
Q’L
Ea
+ 18 3 3 : 3 $ s : 4
¥ o0 _if T T . T x . i T T
1] DISTANCE 00 = S

Fig. 3.4.1 Resistivity Profiles made at Ngomongo




e m
i
1
m /" W i’
B B
E o
] 1 & |
7 &
g g
TR TR
8 g
i B
- 0 - 8
TT.TT&ITIT!#'IT'II!TII_llTT w“ i +—t+—+ 4 +—t +
BEEER S B B SzsrBm e 8 A 4" BERERE R B 8z3p2R 2 B 8 q4°
(HHHO) ALIALLSISIY INFHYdAY xf (HHHD) ALTALLSISSRY INSAVAIY T
W L m Ik
g } . 1
E g ﬁ
g T B ;
g ] E 1
TR TR
: 1
& |E
. O ﬁ (=}
4 +
e e B B B e e e — bbb+ T e
BEEER 3 8 8 Ssgren e 8 8 «° BEEBB Y R B 8zgrgp e 8 R nﬁ.
OINHO) ALIALLSIS INSUVddY B OOHO) ALIALLISISIN LNRVAdY 1
o 8 > i
55

8

es made at Bonden

1
.

ity Profi

ivi

Fig. 3.4.2. Resist



9s

RELE
“+—++

NYENJE RESISTIVITY PROF1 (AB/2-520

422
]
20 - &
£ I
108 | /
2]
g & .
E : j
£ = | | |
5 48 i I F 2 f |
§ = | , ) [
§ | NiNW I .
& |
‘ | A
8 ==t :! '\ AL PR f— ; t t t t
2 228 | ! smvv ! ” | 3732 4s23
m E m
21001 f-2100
_— VES 3 o
(0.2 km sW) (oﬁ: NE) f
2060 f . . f ~2060
mall Dam
2040 ¢ f /E( L2060
B G '
2020 ‘___% L2020
2000 J »—_Im
1980—] LEGEND L1380
Vertictl EIectiic SOUNTING s wiicom o om e imm o oo VES
Faulls inferred from the resistivity profile— —_____ f Scales: 2 ¢ 6 1y 10 km
Horizonlal b ; 3 g =, =
. g o b i g
Fig.3.4.3a RESISTIVITY PROFILE 1 (RP1) DONE AT MWENJE, KINAMBA ARFA Gn s | .




LS

T
3 L
7o L
g KYENJE RESISTIVITY PROF2 (AB/2-520
se2 .
a3 L
38 L
e § \
|
183
ol
ga 7 Y
Sal
£ |
I
I ’
%l
£ |
|
$ 19 + $ 1 I 1 1 1 ! L b1} 1 1 1 1 I 1 1
oo DISTANCE 00 28 53;; l ; ' ' 75,' ' ; ' ' m:
E
J " F(?) “
2Y00m F) 2100
FIn
2080 | | . 20%0
2060 I ] I 2060
2040 l 2040
b
LEGEND
Faults inferred from the
. Scales:
reststivity profile ........... F(?) y
Horizontal

Topographic surtace with crops (wheat) ﬂ.ﬁ-

Resistivity  profile(RP2).. ... .. \/\/\/\

Fig 3.4.3(b) Resistivity

profile 2 (RP2) done at Mwenje, Kinamba area.

0 2 100 150 200m

Vertical (section only)

 — —




o B e e IRPRIEY J SR N W WA

MURUKU KANDORO RESIST.PROF1 (AB/2~520

g ¥ & HBHEE

108
)
gm
vn
&
Ew
=
T
3
£
B
&
g
A e R e — e St
g DISTANCE 00 2 se9 7=
g T
8a T
7ea L
soa il MURUKU KAMDORO RESTST. PROF2 (AB/2-520
sea |
428 L
3 |
209 |

8 & ¥BIESG

APPARENT RESISTIVITY (DHMM)

ke
o
-
-
-
N

-
E
e
.
-

T t t T T t
DISTANCE 00 258 Sea =

Fig. 3.4.4 Resistivity Profiles done at Kandoro, Muruku area




6S

KANYINGI RESISTIVITY PROF1 (AB/2-SB0

B & @ BIBBG
I o o o [ S

APPARENT RESISTIVITY (OHMM)

=
R

\N MW NAVA ]

-+

-+

-

APPARENT RESISTIVITY (0460

+ t + t t
DISTANCE 00 = £ 758

Il + ") I 3
T T T T T

KANYINGT RESISTIVITY PROF2 (AB/2-5280

g ¥ & HEBdERE

14

il

8 & ¥BIBEG

8
4

be
.

I 3 I 1 i 1
T T T T N 2 i

I 4
T

]

DISTANCE 00 =8 £

Fig. 3.4.5 Resistivity Profiles done at Kanyingi

1028



i
\

TR GBI Y
. a2

B ¥ BEEHE

8 & @RIy

B
'
t

APPERENT RESISTIVITY (OHGO

LARTAKOROK RESISTIVITY PROF1 (AB/2=420 -

LARTAXOROK RESISTIVITY PROF1 (AB/2-220

a " T L s r " . L . " o _oF IR Fe 5 N N " N s s N N . s
o + + + + ; } + + + : - + } + - + et + + + + ——t
'l DISTANCE 00 125 F= s sea &s
gaa I
g8 |
78 1
a8 | LARTAXOROX RESISTIVITY PROF2 (AB/2-4510 &
Sea L
s LARIAXOROX RESISTIVITY PROF2 (AB/2-2200
228 L
AB/2=35
208 | RE-2=znpn
18 |
r: . 7/ /
| 1 !
t n 4 /
a 1
Es |
=
5 @
g =
E il
g 113 L " " N L L L L X " " " "
I t + + + + + + +——+ + + + + + +
2 DISTANCE 00 125 F=) s

Fig. 3.4.6 Resistivity Profiles done at Lariakorok




IL NORUPUST RESISTIVITY PROF1 (AB/2-450

B OE 8 HBdEE

T T S S

128
@
§m I
g™ I
.= 1
Es L
&
E o
g =
Ez.,-
ik 3 3 1 3 i 3 1 i 3 B i 4 i i :
o 4 : + } ; + :
b ] DISTANCE 00 125 P s =)

Fig. 3.4.7 Resistivity Profile done at Il Morupusi







APPENDIX 3.5

Electromagnetic Profiles

62



. A
s ! (a) NGOMONGO EM PROF1 (f=3555Hz £ S=580
i
i
8
[ L
4
! g.,\ —— P4
2 e o d : .
L. 2 il I 1 o I s i : : i = $ 1 L T i 1 1 i 3
r Ll ' Ll T T Ll T ¥ T i T L L T L L Ll T T L) T T
-2 125 258 s sa8
-4 DISTANCE OO
-8
|
-8
(o)) -18 L
W p
s> —
g 8 (b)NWD‘PRDFl (F=1777Hz & S=58M)
hd
a/
= 8
(™ By
a E I3 v
E
2 .
— 8 D T W G T R I L 4 \ ~
s S T~ e MR e s o e —f——p————t—rp
-2 125 258 375 Ses
-4 DISTANCE OO
- Fig. 3.5.1 (a) - (d) Electromagnetic Profiles made at Ngomongo
/
* /
H
-llj.. ;./




9

¥
5
g
&

NGOMONGO EM PROF2 (F=3SSS5Hz & S=58M0

(ic)

o+

EM FIELDSTRENGTH (X

-2

-4

-18 L

DISTANCE 0D

NGONONGO EN PROF2 (F=1777Hz & S=58M0

(@)

-4

-8 L

DISTANCE QD



e T
Es a)  BONDENT EM PROF1 (F=3555Hz & S=2510
g 8
@ 4
4
2 /\
Y —t 2 i L 1 I 1 L L L L 1 A‘l\l L —1\’1 I 1 L
v . L3 T T Ll T L3 L T i i % L R
-2 125 258 375 528
i DISTANCE 00
_ﬂ
-8
o 5
o 18 L
g T
g p D)  BONDENI BM PROFL (F=1777Hx & $=250
8
[} 4.
4
2
[— 1 f L L L f i b T SRS ) L L L X o L L L i
s el C P T T | e e e V -y T T T
-2 125 28 s 528
-4 DISTANCE 0D
-8 Fig. 3.5.2 (a) - (b) Electromagnetic Profile made at Bondeni
—e
sl




99

=T
8
Q) LARTAKOROK EM PROF1 (F=355SHz £S=2510
o0
& 1
4
2
t 2 I
b - +
-2 258
-4 DISTANCE 00
-8
-8
-18L
ETT
8
D) LARIAKOROK EX PROF1 (F=1777Hx £5-250
o8
&8 4
‘
2
e~
L 1 8 f " " l’\ff 3
L e ¥ t t oy
-2 8
-4 DISTANCE 0D
<4
_‘
-8
-1l

6 é i
IC) LARIAKOROK EN PROF1 (F=B8GHz £5=25K0 2
-8 . g s e) LARIAKOROK EM PROF1 (F=222Hz L S~25M0
3 & & L
4 4
2 2
s AN A PR (W e . o T
8 P
-2 258 -2 258
-4 DISTANCE 00 -4 DISTANCE 0O
I -5
i -8
-8 L -8l
W T
:]
(1) LARIAKOROK EM PROF1 (Fe4ddHz L5255
I~
5 1
4
2 g
-2 258
-4 it DISTANCE 00
Pig. 3.5.3 (a) - (n) Electromagnetic Profiles made at Lariakorok



%
)

A ¥ [ ¥~ T
E 8 8
@ 8
g ~+ LARTAKORCK EM PROF2 (F=355SHz & S=25M (h) LARTAKOROK EM PROF2 (F=888Hz £ S25M)
= (£) =8 =8
'S 'S w
frd & i 1 ] 4
4 4 4
2 2 2
v 2 I I T | M% I ' L 1
r T 1 r T T T ) Eme | 1 r T
8 8 8
-2 258 -2 258 -2
-4 DISTANCE GO -4 DISTANCE 00 -4
-8 -8 -8
-8 -8 -8
"o el -18 J. -18 L
~ .
T - S 7
@ 8 8
t .
§ LARTAKORGK EN PROF2 (F=1777Hxz & S~25M) ( : ) LARTAKOROK EM PROF2 (F=444Hz 2S=25M0
2 a8 (g) =8 -
w w
& o & X
4 4
2 2
pee g PN . Vil N et /\M F/\MLL : 3
= g t t \/ 1 L - t t LEn" e s 7 t t
-2 28 -2 258
-4 DISTANCE OO -4 DISTANCE 00
-8 -8
-8 -8
-18 L -18 L

DISTANCE 00

BN



K)  LARTAKOROK EM PROF3 (f=35SSHz £S-2510

T

e i

-4 DISTANCE 00
-8
_.
o
(00] -18 L
¥-T
ga l) LARIAKOROK EN PROF3 (F=1777Hx & S=250
-~
o] 8
4
2
. ¥
P L T s~ e T aair e P W APND |
ﬁ..\/.,.ﬁwf.':':"/"='r
-2 125 28 s 508

-4

DISTANCE 00

-18 J

M)  LARIAKOROK EM PROF4 (F=3SSSHz £5-250

T Vlv

. VA//M A
\/'” R

=2 125 258

-4 DISTANCE 00

-18 L

n) LARIAKOROK EM PROF4 (F=1777Hz £S-250

EM FIELDSTRENGTH (X.

-4 DISTANCE 0O

-13 J.



- [ -
§ . Q) KOPIO EM PROFL (Fe3555Hx £5-48. 50 g ; C)  KOPIO EM PROF2 (F=3555Hz £S-48. 50
[ T8
o @
! } e +
258
-4 DISTANCE 0D -4 DISTANCE 00
-8 -8
-8 -8
o0 -9l -3 L
)
8T 6T
= 0 »
Ea b)KDPmBiPRﬁFitlmfhts-‘& E' d) KOPIO EM PROF2 (F=1777Hz & S=46. 50
3 3
ze o
@ o [ i i
4 4
2 _/y 2
Pl e el it i e —t
.8 | ']
-2 125 See: -2 28 \
-4 DISTANCE 00 -4 DISTANCE 00
3 Fig. 3.5.4 (a) - (1) Electromagnetic Profiles made at Kopio
-‘
-8l



oL

EM FIELDSTRENGTH (X

e) KOPIO EN PROF3 (F=3555Hx & S~5@M0

2 \/—\_\/"\/"

-2 125
-4 DISTANCE 0D
-8
-8
-18 L
ol
%B f) KOPIO EN PROF3 (F=1777Hz L S~5@M0
4 ]
58 1
4
2 /\
i —— \—\,__/\',,\,\ ot
8 N Nt
-2 125 258
-4 DISTANCE 0D
+
i
-8
-0 L

g‘) KOPID EM PROF4 (F=3S55Hx & S~5200

]
T
d.
3 &£
4
]
A A e
} ;l 4 1 + 1 1 l, NG I 4 I fl
' W L T \;\_-l/ T T L
-2 125 s
-4 DISTANCE 00
_6
-8
-18.L
W= T
é 8 h) KOPID EX PROF4 (F=1777Hz & S~520
] -
4
i :
A\———' . : i e e S
} -2 + 4 t = A > el et
Tt N
-2 125 258 s
-4 DISTANCE 00
8
-8
-8

-18



¥ T .
g. i) KOPIO EM PROFS (F=3SSSix € S-580 g. : k) KOPIO EM PROFB (F-3555Hx & $~580
ce Ee
ﬁ - ﬁ -
4 4
2 2
- e
— A —— = —————+— —t e
- |y
-2 125 258 -2 125
- DISTANCE 00 -4 L DISTANCE 00
-8 -8
-3 -8
~ -18 L -8 1
Faad
S ] B =T ’ G
E . §) KOPIO BN PROFS (F=1777Hx & S~580 g . 1) KOPIO BN PROFS (P=1777Mx & S-530
e w8
@ i & 4
4 4
2 2
——
Bt b l.'\/L 1 i e R 1 ! E—h ) & M -
"  pg U T T T T T T 1 F T T 1
'l 8
-2 125 258 -2
-4 DISTANCE 00 -4 DISTANCE 00
X i
-8 -8
- -8
-3l TN




g T
g' @) KURI KURI EM PROF1 (F-355SHz & S-5860
e A
] + L
. s
1 / / i
z '\/ \/ / QA&/
} ;ﬂ 1! }/\:/ : i el 1 i \n/ i 1 i I 1 B [ |
' W T T L] L) L] T T L] L)
2 125 28 s
- DISTANCE 00
_a
i
~ -18.L
%)
&7
E a D) KRI KURI EN PROF1 (F=1777Hx £S-5310
d,
] . 1
4
2 oy /\\
—2 + D + e ‘\’k L Mol ] L P & L " i
2 7 ~A t t t t t t i
-2 125 28 s
-4 DISTANCE 00
- Fig. 3.5.5 (a) - (b) Electromagnetic Profile made at Kuri Kuri
-8
-l




a) DOL DOL EM PROF1 (F=355SHx & S~5@M)

EM FIELDSTRENGTH (X:
®

EL

b) DOL DOL EN PROF1 (F=1777Hz ¢ S~52M0

EM FIELDSTRENGTH (X!

I
T

S R ey N i i =
A Yl - -
-4 DISTANCE 0O
-8 i Fig. 3.5.6 (a) - (b) Electromagnetic Profile made at Dol Dol
. .

L B8




a) OSOIT OUDD EMBE1y (F=3555Hxn S~S822500 C) OSOIT OUDOD EM PROF2 (F=3S5SHx L S=2590

EM 6 EM 1
’d

;

EM FIELDSTRENGTH (X!
@

EM FIELDSTRENGTH (X
L]

k - e 1 t + + t t + t t + t ../ + + t t t } A f — \ + —
\
2 258 s Se8 -2 125 258

-4 DISTANCE 00 -4 DISTANCE 0D

L

b
L e
f——.—_

-18 L

Y y - T
g' b) OSOIT OUDD EMSE1 (F=1777Hxz & S~588250 g' d) OSOIT OUDO EM PROF2 (F=1777Hx € $=250
L g 9
] i - o
4 4
2 2
b 8 3
' . ,_,_;'_;;.ﬁ%z:zém&i__,__,_
-2 -2 125 258
-4 DISTANCE 0O -4 DISTANCE 00
-8 : .
Fig. 3.5.7 (a) - (1) Electromagnetic Profiles made at Osoit Oudo
-8

-18 L



'
i
1

OSOIT OUDO EM PROF3 (F=355SHz & S=25M)

(e)

EM FIELDSTRENGTH (X
© '

4 /\
. LLRA,/\//V\/\’_’\/U\/\\AM\—A ;

| o T ——

-2 125 258 s S8 825 758
-4 DISTANCE 00
-8
_e
~ -18 L
(8}
W T
ga (£) OSOIT OQUOD EM PROF3 (F=1777Hxz & S=25M)
(o 8
(] -

-4 DISTANCE 00

-18 L



(g) ©SOIT DUDD EX PROF4 (F=3555Hz & S=250 (i) OSOIT OUDD EX PROF4 (F-35SSHa & S-5810

EM FIELDSTRENGTH (X
®©

EM FIELDSTRENGTH (X

al ] . L] T . Ll
-2 125 258 37% -2 125 v—\/\/ V\/Xs/

=4 DISTANCE 00 - DISTANCE 00
1 i ¢
B -
- -8
0\\' -1 -IIJ
"Rtk g =7
El (h) OSOIT U0 EX PROF4 (P=17771x & S-250 g' (§) DSOIT DUDD EM PROF4 (F1777Hs & S=580
w8 g 8
i) & ] A i
4 4
2 \ //\ 2
ﬁ& 1 . /
I +2 (\\\_(m:* \[ + *‘v';/ t + f\ -t i pll P . 17*\/ VM 1 :\[ /{:\\—r—/{’\n\ q
> F T : \_/\_/ W
= 1= s -2 125 258
~ UISTANCE g 4 DISTANCE 00
* -
b -




OSOIT QUDC EM PROFS (F=3SSSHx & S~5@0

2 (k)

EM FIELDSTRENGTH (X!
i

._2./V \/ \/\/ -

-4 DISTANCE 0O

LL

B (l) OSOIT OUDO EN PROFS (F=1777Hz & S~520

EM FIELDSTRENGTH (X:

- a . Iy
! 3 TN T o
: \/
g 125 258 g
-4 DISTANCE 00
-8
-8
-19 J



] -
Y 6T
g f (] B T - (C) 1 womPusT Ex PROF2 (F-2555He & S50
g
s e
z | 5 |1
o 4
2 M 2 .
A
-} L4 } —+ h : /: \/:/‘/:\ lm) — L o | /B\\/\* 3 1 /A\'u - n L . i i
2 74 T g / v W '\/\)\r T g t -
-2 125 20 s -2 \—/\/ 125. 258 375
-4 DISTANCE 00 i S————
- )
G -8
a' -8l 'IIJ.
IL NORUPUST EM PROF1 (F=1777Hx LS~58M0 -
g:; (b) é. (q) T 'GRPSI BN FRF2 17T & S-S0
2o 2o
5 1 5 1
g 4
z \\ P A V.
} + a /\l;;_g‘:_/ :_' } - i i 1 : I l
T\ R
-2 125 258 s -2 125 258 s
-4 DISTANCE 00 i e
_‘
- Fig. 3.5.8 (a) = (1) Electromagnetic Profiles made at Il Morupusi
-8l




CH 6T
g, (€) L woRPUST BX PROF3 (F-2555H: & S-500 g, (g) 1 worwPUST o0 PROFA (P-3555Hx & S-sE
e ce
8 1 8 1
4 4
2

TT\T \ N .,

\
e,
(/

-
o+
L o
+
.-

2 125 258 2 125 28 s
-4 DISTANCE 0D -4 DISTANCE 00
-8 -
-8 -8
~ y o
e 18.L 18l
<7 =T
E, (£) I MORUPUST EX PROF3 (F=1777Hx & S-53 E. () I MORUPUST o4 PROF4 (P=1777Hz & S-S0
N Se
3 & & ) 8
4 4
2 2

i
%:
a

-2 125 252 -2 125 2sa ars
-4 DISTANCE 00 -4 DISTANCE 00

-8 T -8 1

» -8

-wl -l

|



¥
gac’ (i)  TL MORUPUSI EN PROFS (F-355SHz b S-5810
Iy
-]

-2 125 258
-4 DISTANCE GO
_a
-8
(00}
o -8l
Vil
ga (J) IL MORUPUSI EX PROFS (F=1777Hz & S=58M
oo
3

W AN

. | L] L
N v
-2 125 258
-4 DISTANCE 00
-Q

fl. MORUPUST EX PROFO (F=3555Hx & S~58M0

Sounding, Resistivity Profile and Seismic Spread

ENM FIELDSTRENGTH
L

done here

| -1

¥
E. (1) IL MORUPUST EM PROFB (F=1777Hx & S=5210
-]

-4 DISTANCE 0D




¥ T ¥ T
gn a) TURA EM PROF1 (F=3555Hx & S=25M0 gn C) TURA EN PROF2 (F=3555Hz & S=25M0
c® w8
[+ 4 & o8
B -
2 2
— D e e et A T e 4 e i ——
T e AV
-2 125 258 s . | 125 258 375
-4 DISTANCE 0D -4 DISTANCE 0D
-6 -5
-8 -8
= -13L -8 Ll
8= T - S
g' D) TURA EN PROFL (F=1777Ha & =250 g‘ ) TURA EN PROF2 (F=1777Hz & S=2510
ce 8
a3 i 5 3 3
4 4
2 2
R | =" -¢/~ A W wt = N ; it : : TR —_——aa —p AN N R N . . .
' == - NV= e e
-2 125 S8 75 -2 125 258 s
-4 DISTANCE 00 -4 DISTANCE 00
-8
Fig. 3.5.9 (a) - (n) Electromagnetic Profiles made at Tura
-8
-18 L

L




TURA EN PROF3 (F=355SHx L S~520

Z8

TURA EM PROF4 (F=3555Hx £ S-S5B0

¥
g ’ (e) g v (9)
iy 8 e 8
g 1 3 1
4 4
2 \_ 2 — * ~———
N > o . -t o AN N L n i 1 I 3 PRI - B e, s P e n r 1 4 3 n " i "
r T ' N~ ~ T T w = = T L) L) Ll L ' L) L) Ll T A T L L) L e .
-2 125 258 -2 125 258 s
-4 DISTANCE 00 -4 DISTANCE 0D
-8 -6
-8 -8
-18L . -8l
- S i =T
g. (f) TURA EN PROF3 (F=1777Hx & S~5800 g. (h) TURA EN PROF4 (F=1777Hz & S~5200
ce oo
5 4 5 41
4 4
2 2
\./‘—“‘m—.—._—_—..-—% s S S .’\,.%__ -
F +& 4 t + + ¥ .2 t t t t t 1 $ et 4 + + t f t + + - s o
, $ I'—-l-—'——_\)rv t t t
g [ oL N — 8 b g e o
-2 125 258 < 125 8 s
-4 DISTANCE 0D -4 DISTANCE 0O
- -
- - ’
-2 -8
-18.L -1 J




- Gl 87
g. (i) TURA EM PROFS (F=355SHz & S~S2M0 g. (k) TURA EM PROFS (F=3555Hz & S=5@0
e L
] i 3 a R 1
4 4
/ " .
— S B T ID— — — s RSP LN . S % a0 i S
2 \/'\/-u s W\ﬁ
-2 125 258 -2 125 258 s Se8
-4 DISTANCE 0D -4 DISTANCE 0D
"N o 8
- -
-8 -
5 sl -l
¥ T B ™S
g. (j) TURA EN PROFS (F=1777Hz & S~58M0 g. (l) TURA EN PROF8 (F=1777Hx & S~5200
«® o8
& + [} &
4 4
2 2
Y B PP S S S ;..SV’T‘. P s P - il P P P
F plepreme + + . $ } + + gt u +— bt + 4 + ~4 e i e e s
- 125 58 -2 125 8 s Se9
-4 DISTANCE 0O -4 DISTANCE 00
5 8
-8 -8
- -
-8l -18 L

°



-]
E. (m) TURA EN PROF7 (F=355SHa ¢ S~5200
[

e aey m "W'WW'V\]"-\/"*

v8

¥
g. (n)  TURA BX PROFT (Fe177THz & S-580
oy
&

-1 L



¥
g' @)  MUSUL EM PROF1 (F=3555Hz & S~5210
iy
3

2 N P
/Y~
- 2 + I + 4 4 R, - F 3 ; A@M o il 4 Sl fe I
S /w = R T iy . Y P’ T T
-2 125 258 375 Sea
-4 DISTANCE OO
-6
_‘
@ -18 L
(8]
Sl i

D) MUSUL EN PROF1 (F=1777Hz & S=580

EM FIELDSTRENGTH (X:
@

-2 125 258 s Sea 625
- DISTANCE 00

- 1 Fig. 3.5.10 (a) - (b) Electromagnetic Profile made at Musul
-2

-8 L



APPENDIX 3.6

Seismic Spreads

86




Table No. 3.6.1 (a) First Arrival Times for Spread No. 1 at Lariakorok

Short Point EDistance to nearest
Geophone (m)

Far forward (FF) 82.5
Forward (F) 3.75
Centre (C) 3.75
Reverse (R) _ 3.75
Far Reverse (FR) 82.5
Geophone sgacing 2.5
Depth of Charge 1.2

First Arrival times (ms)

Geophone Short Point Short Point Short Point Short Point Short Point
FF F C R

No.

s 42 10 3? 42 57
2. 43 19 34 41 54
b 47 28 31.5 39 53
4. 48 31 27.5 3?7 52
8. 49 33.5 18.5 36 51
6. 54 37.5 9.5 35 50.5
g 57 40.5 8.5 34 50
8. 58 41.5 25 32 49
9. 61 47 35 31 47
10. 62 49.5 38 27 a5
1. 63 50 39 22 42
12. 64 51 40 9 a2

Table No. 3.6.1 (b) First Arrival Times for Spread No. 2 at Lariakorok

Short Point EDistance to nearest
Geophone (m)

Far forward (FF) 82.5
Forward (F) 3.75
Centre (C) 3.75
Reverse (R) 3.75
Far Reverse (FR) 82.5
Geophone spacing 7.8
Depth of Charge 1.2

First Arrival times (ms)

Geophone Short Point Short Point Short Point Short Point Short Point
No. FF F C FA

A
51 10.5 40 48 62
23 53 26 39 46 61
3. 54 32 38 44 59
4. 56 34 36.5 42 57
S, 57 38 29 41.5 56
6. 58 39 8 40 55
P 59 39.8 10 38.5 54
8 60 40 31 38.9 52
9. 62 40.5 33.5 37.5 51
10. 63 41 34 32 50
) 64 43 35 21 48
2. 65 45 37 12 47
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Table No. 3.6.2 First Arrival Times for Spread No. 1 at Kopio

Short Point :Distance to nearest
Geophone (m)

Far forward (FF) S
Forward (F)
Centre (C)

Reverse (R)
Far Reverse (FR) L}
Geophone spacing
Depth of Charge

;oo
N ocoomo

First Arrival times (ms)

Geophone ShortFPoint ShortFPoint ShortCPoint ShortRPoint Short Point
No. F

s 29.8 S 24 34 46
2. 30.5 14 22,8 33 45
3. 31.5 18 22 32 44.5
4. 33 20.59 19.5 31 44
5a 34 21 12 30 43
6. 35 22.8 6.5 29 42
2a 35.5 24.0 2.0 27 41
8. 36 26 14.5 26 40
9. 37 26.5 18.5 25 39
10. 38 27.5 22 24 39
1 . 39 28.8 25 172 38.
12. 42 32 29 4 38

Table No. 3.6.3 First Arrival Times for Spread No. 1 at Il Morupusi

Short Point ;Distance to nearest
: Geophone (m)

Far forward (FF) 55.0
Forward (F) 2.5
Centre (C) : 2.5
Reverse (R) 2.5
Far Reverse (FR) 55.0
Geophone spacing ?.g

Depth of Charge (Far Reverse at 0.75m depth)

First Arrival times (ms)

Geonhone ShortFEoint ShortFPoint ShortCPoint Short goint ShortFRPoint
0

18 54.5 ? 37 46 52,5
2. 8§ 15 32 44 .5 50
3. 55.8 21 28.5 42 48.5
4. 56 £5 19.5 39 46
5. 57.5 33 18.5 37« 45.5
6. 58 38 8 36 44 .5
i 58.5 40.5 8.5 34. 43.8
8. §9.0 45 17 33 43
9. §9.5 46 23 30 42.5
10. 89.5 47 a7 24 42
. 859.5 48 29 20.5 40
12. 60 50 31.8 1 36.8
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Table No. 3.6.4 (a) First Arrival Times for Spread No. 1 at Tura

Short Point ;Distance to nearest
Geophone (m)

Far forward (FF) §5.0
Forward (F) 2.8
Centre (C) 2.5
Reverse (R) 2.5
Far Reverse (FR) 55.0
Geophone spacing 5

Depth of Charge 1.2

First Arrival times (ms)

Geophone Short Point Short Point Short Point Short Point Short Point
No.

1s 46 8 34 50 63
2. 50 17 33.5 48 62
3. 53 24 29.5 46 60
4. 54.5 275 25 43.5 57
5. 56 32 21 a1 56
6. 58 38 8 38 85.5
7 59 38 8 34.8 54
8. 60 40.5 19 32 .5 52
9. 61 43 25 29.5 81
10. 62 45 27.9 26 49
11 62.5 47 31.5 19.8 46
12. 63 48.5 34.0 14 44

Table No. 3.6.4 (b) First Arrival Times for Spread No. 2 at Tura

Short Point ;Distance to nearest
- Geophone (m)

Far forward (FF) 5
Forward (F)

Centre (C)

Reverse (R)

Far Reverse (FR) 5
Geophone spacing
Depth of Charge

oo
oomo

First Arrival times (ms)

Geonhone Short Point Short Point Short Point Short Point Short Point
0.

13 41.5 5 41 58 75
25 43.5 20.5 38 87 74.5
3. 44.5 27.8 35.5 56 74
4. 48.5 29.8 32 54 74
5. 49.5 37 20 52 74
6. St 39 73 S0 74
2 52.5 43 5.8 45 74
8. 83 46.5 21 a1 74
9. 54 50 32 37 72
10. 55 54 38 31 70
11 56.5 56 40.5 21 68
12. 58 59 46 10 65
93
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Table No. 3.6.4 (c) First Arrival Times for Spread No.3 at Tura (0lKimanjo)

Short Point ;Distence to nearest
Geophone (m)

Far forward (FF) 55.0
Forward (F) 2.8
Centre (C) 2.5
Reverse (R) 2.5
Far Reverse (FR) 55.
Geophone sgacing S

Depth of Charge 1.2

0

First Arrival times (ms)

Geophone Short Point Short Point Short Point Shart Point Short Paint

No. FF F C R FR
1 62.5 8.5 48 65 80
2. 66 23 44 60.5 79
3. M 34 39 56 78
4. 75 38.5 34.5 52 27
5 29.5 43.5 22 48 76
6. 81 48 9 42.5 23
P 82 54 9 41 70
B 83.5 872.8 24 36 66
9. 84 60 35 33.5 62
10. 83 62.5 38 29 58
11 83 64 39.85 22 56
12. 84 66.5 42 9 54

Table No. 3.6.4 (d) First Arrival Times for Spread No. 4 at Tura

Short Point ;Distance to nearest
Geophone (m)

Far forward (FF) 55.
Forward (F) 2.
Centre (C) 2.
Reverse (R) - 2.
Far Reverse (FR) §S5.
Geophone sgacing 5
Depth of Charge :

n oo

First Arrival times (ms)

Geophone Short Point Short Point Short Point Short Point Short Point
FF c

Nao. R FA
¥ 46.5 1" 29 43 54
2., 47.5 16.8 25 42 52.5
3. 48 21 21 40 50
4. 48.5 24 12 36.5 49.5
9. 49 28.5 14.5 33.5 49
6. 49.5 31 5.5 31.5 a8
2. 50 33 5.5 29 47.5
8. 51 35 13.5 28 4?7
9. §1.8 3?7 19 24 46.5

10. 52 39 22 18.5 46

1. 53 a1 25 14 45.5

12, 54 43 29 8 a4
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Table No. 3.6.5 First Arrival Times for Spread No. 1 at Musul

Short Point ;Distance to nearest
Geophone (m)

Far forward (FF) S
Forward (F)

Centre (C)

Reverse (R)

Far Reverse (FR) 5
Geophone spacing
Depth of Charge

oo

+0
D
+5
D
.0
s

First Arrival times (ms)

Geonhone ShortFﬁoint ShortFPoint ShortCPoint Short Point Shor:::R Point
0. A

42 8 34 45 58
2. 43.5 21.5 33 44 572
3. 45 23.5 31 43 56
4. 46 27 30 42 55
B 48 31 23 41.5 54.5
6. 50 34.5 8 40 54
0 52 36 8.5 38.5 53.5
8. 53 3?7.5 23.8 36 52.5
9. 54 40.5 30 34 51
14. 55 42 34 29.5 50.5
11 56 43 36 23.5 49.5
12. 58 a4 39 7 48
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Appendix 4.1

List of Rainfall Stations

Station Location
Number
89.36.000 DI Ng'arua
001 Rumuruti D.O
002 Thomson's Falls
003 Nanyuki - Avontuur
004 Ol - Manyatta Estate
0035 Laikipia Forest Station
006  Sunguta Naibor
007 Chui Farm - Subukia
008  T.H.A. Mills Rumuruti
009 Ol Ngatia Sidai
010 01 Olara
012 W.M. Williamson - Subukia
013 Mutara Estate
014  Mutara Estate (Managers Housel
015 Nyahururu K.C.C.
016  Nanyuki - Riverdale
019 Tangulbei Dispensary
022 Thomson's Falls - W.A. North
023 South Mareanet Forest Station
024 Thoason's Falls - Lokiteiti
025. Cedaia - Thomson's Falls
027 Leshau Pondo Health Centre
028  Harmanet Forest Station
029  Narck Ranch - Rumuruti
030  Sircn Farm (Marmanet)
032  Thoamscn's Falls - Rooley Limited
034 Kaptarakwa Farm - Subukia
035 Thomson's Falls - W.A. Crowther
* 036  Ngusero Fara L.5olai
037  Ogaden - Rumuruti
038  Nanyuki - 01 Odin
039 0! Manyatta
040  Nanyuki - Mpala Fara
042 Thomson's Falls - Olive farams Limited
043 Nanyuki - Ol Jogi fara
044 Xanyuki - Rainbow Vale
045  Nanyuki - Segera Ranch
045 Nanyuki - The Venture
047  Nanyuki - Ngari Nyire
048 Red Dat Farm
049 Ruauruti - 01 Mysor
051 Maralol - 0! Joro Losuk
058  Laikipia Police - Divisional Headguaters
059  Rukenya Ranch Limited
060 Celcheccio - Sosian Lirited
061 Samburu Ranch
062  Fodo Park - Thomson's Falls
064 Rusuruti Met Station 5

Latitude
(Northings)

Longitude
(Eastings)

Altitude
(ft)

Record
Period

Remarks

<

cCooccocoococooc o

coCcCoooocoocoCcoCcCocococ oo oo

103

18
16
07
13
07
13
27
06
23
08
03
10
09
07
12
17
48
02
03
01
01
08

10
25
09
01
05
13
10
16
08
08
08
03
18
10
12
17
02
38
27
a8
03
16
38
49
12
16

21’
34
4"
30

T
)

Ane
4

14"
18°
39
14’
a3’
3’
a7’
33’
49°
a4’
33’

i
J

40°
36°
24
47"
48°
46°
20°
33

5200
£0990
7150
6000
3300
6470
5700
5000
£000
7000
6700
5800
6300
6000
7700
3700
4200
7700
7500
7500
8000
7200

8000
8209
7409
7000
6200
6730
3300
a300
6200
3500
3500
7000
3730
37130
3900
3731
33090
6500
6248
6300
1700
800
3700
J260
7300
3800

1920-48
1908~
1920-56
1936-59
1720-65
1928-37
1331~
1932-35
1934-65
1933-37
1934-60
1936-37
1927-75
1934~
1937~
1937-54
1939~
1938-
1931-
1740-68
1935-59
1926~

1746-48
1947-
1935~
1947-64
1947-79
1945-67
1748-32
1948-52
1949-7¢
194¢-57
1940-37
1950-57
1950-52
1948-63
1951-
1950-62
19531-52
1950-52
1928-
1934-35
1957-64
1999-
1763-
1959-61
1960
1963-

1920-35 only
Annual Totals



Cont. Appendix 4.1 List of Rainfall Stations

Station

Number

68.37.

001

402
003
004
008
009
010
012
018
022
025
028
030
032

033

034
033
036
039
040
042
043
044
043

Location

Junction - Rumuruti

Ui Peieta Ranch (Kamok)

Rhiti - Nyahureru

01 Pejeta Ranch (Randalls)
Nyingama Ranch

0! Pejeta Ranch (Eland Decwns)

0! Fejeta Ranch (0] Elerai}
Mugury Kieni East Farmers Company
Suguta Marmar Felice Post

Kisima A.PS Post

Kirimun Police Post

Longesan (Ntim-Nariwo)

Lodo Kejek Chiefs Camp

Chure Primary School

Mukenya Mutara River

Kasereger - Serega Ranch

01 arabel Ferest Statien
Mukutano Shopping Centre

01 Feieta Sweet Hater

Kirimuni Lifestock Holding Eround
Luenrek Lifestock Helding Bround

View Point Farm - Timau

Marania - Timau

Isiolo Dic

Ngare - Unga

Karula - Timau

Mdaiga Valley - Nanyuki
Impala Farm - Timau
West Lolda:gas

Wamba - Uaraquess
Manyuki Met station
Nanyuki K.C.C.

Inghi Fara - Tiaau
Timau Settlement Scheme
Kilimara Farm - Timau
Dal 2ol D.O

Ardencaple Farm - Timau
Rrcher ‘s Post

Kagwooni Estate

Nanyuki - Umande

Ontulily Forest Station
Nanyukl - Hurwa

Sirimon - Nanyuk:
Salmen's Farm

Dot Del Forest Guard Post

Latitude Longitude  Altitude
(Northings)  (Eastings) (ft)

30 36 St 5500
0 04 36 48" 6000
0 02 36 17 7700
007 36 83 8000
¢ 30 36 39 6000
0 09 36 48° 4000
0 04 36 49’ 6000
0 10 36 35 6000
0 50 36 41 6220
0 57 36 48 5900
0 45 36 53¢ 2800
0 30 36 33 6300
) 36 52° 5300
0 47 36 24 6000
019 36 4T 5750
0 12 36 49 6000
0 18 36 16° 6600
0 38 36 .15 3800
0 02 36 587 6000
0 44 36 53 2300
0 3l 36 42 6500
0 08 37 1§ 7200
0 06 37 28’ 430
0 22 37 3 3600
0 10 37 20 6400
0 i3 37 2% 5700
0 09 37 09 6100
0 09 37 12 5800
0 09 37 o7 £100
0 3 31 25 6000
) 37 03 £400
0 01 37 08 6400
0 04 31 I 8000
0 04 7o 7400
0 03 31 12 7000
0 25 31 1w 6000
0 03 37 1§ 7600
0 38 37 40’ 2800
0 13 37 0 5700
0 05 37 0% 6500
0 ol 37 1 7400
0 03 37 03 4000
0 03 37 10 6300
0 10 7 w7 7560
0 23 37 1 6100

104

Record
Period

1949-
1940~
1945
1969-
1973-
1974-
1974-
1973-
1973~
1973-75
I
1974-
1975~
1975~
1980~
1980-
1979~
1980-
1981~
1982-
1952-74

197%-
1928-50

1325~
1930~
1930-41
1933-39
1933-39%
193339
1937-44
1938~
1939-
1946-69
1946-564
1944-64
1947-58
1948-

1933-
1946~
1948-53
1948-63
1948~
1950-34
1925-
1950-48

1850~

Remarks

1975-8 no

recerds

1936-7 ne
data

Replaced oid
gauge in May,85

Poor records



Cont. Appendix 4.1 L ist of Rainfall Stations

Station Location Latitude Longitude  Altitude

Number (Northings)  (Eastings) (ft)
048  Lolpoto Farm 0 10 37 ol 3900
050  Nanyuki Pyranmid 0 19 37 05 6300
051 Anandanguru Forest Station 0 22 37 18’ 5000
064  Kimagandura Fare ¢ 10 37 03 6000
047  Nanyuki Water Division 0 01 37 05’ £300
074  Kimanjoi Chiefs Camp 0 28 37 00° 6000
075 Nanyuki M.0,H. 0 ol 37 05 4500
077  Ngare Ndare West 0 11 37 2 6300
103 Longopito Holding Ground 0 42 37 08 3800

(Southings)

90.36.005  Ngobit - Angata Ndare 0 02 36 44 6400
014  Kenya Park - Naro Moru 0 03 36 58 6000
028  Karemeno - Naro Moru 0 08 36 45 6900
032 Bahati Feorest Station 0 19 36 11 7900
040  Sirrima - Ngobit 0 03 36 46 5200
046  Kahareru Estate - Nyeri 0 18 36 49 7200
047 01 Viron - T. Falls 0 0l 36 16 8400
055 01 Kalou Railway Statien 0 l& 36 22 7800
056  Slains Fara - 01 Kalou 9 19 36 3 7300
072  Mweiga Estate 0 21 36 55 6200
085  Kareaeno Estate 0 08 36 4% 6800
099  Ngobit - Sugquroi Estate 0 02 36 37 6700
101 Four Winds Farm - Thoason's Falls 0 07 36 32 8800
112 01 Joro Orok - Mutarakwa 0 03 36 17 8000
116  Deighton Downs - Ngaobit 0 08 36 36 7000
117 Ngobit Fara 0 10 36 39 8000
123 Mweiga - Talau 0 18 36 49 7400
133 Olecascto Farm - 01 Joro Orok 0 08 36 22 8600
134 Ndaragwa Forest Station 0 07 36 33 8000
135 0@ Joro Orok Agromet Station 0 02 36 21 7800
137 Manyatta Fara - 0! Joro Orck 0 06 36 22 7800
138 01 Belossat Forest Station 0 03 36 20 7800
144 Monte Carlo Ranch - Mweiga 0 20 36 57 6300
149 Ngobit - Ndaragwa 0 03 36 33 7400
151 Subukia Agriculture Export Fare 0 02 35 09 7000
157 Kiandongoro Met 0 27 36 5l 7800
182 Uaso Nyiro farms - Naro Moru 0 17 36 46 8500
187 Thoason's Falls - Pode 0 02 36 23 7700
192 Nairutia - Naro Moru 0 03 36 49 6300
193 Nanyuki - Barn house 0 03 36 39 6000
209  Ngobit - Ndaragwa 0 02 36 33 7000
213 Lamuria - Naro Moru 0 09 36 52 6100
215 01 Chani L'engai - Thomson’s Falls 0 03 36 18 8200
226 01 Awai - Naro Moru 0 08 36 58 6500 -
237 Ngebit Estate 0 06 36 40 6800
243 Dimilil - Narok Moru 0 09 36 59 6200
246 laina Forest Station 0 23 36 49 7800

105

Record
Period

Remarks

1950~
1950-65
1960 -
1966~
1965-
1973~
1954-
1973-
1978-

1926-53
1914-39
1929-34
1931~
1933-53
1934-48
1933-36
1935-
1935-71
1936-
1938-
1937-
1939-64
1939-64
Wil
194G-34
1941-62
1945-51
1945-
1921-
1946-64
1946-
1946-
1939-62
1947-
1948-
1949-62
1949-58
1928-56
1951-56
1951-69
1926-535
1948-64
1954-64
1961~
1959-69
1959~

Poor records

no data 1932-72



. Cont. Appendix 4.1 List of Rainfall Stations
' Station Location Latitude Longitude  Altitude Record Remarks
l Nuaber (Northings)  (Eastings) (£t) Period
- 260 Lamuria Met Station 0 08 36 52 6100 1959~
268 Mweiga Settlement Scheme 0 20 3 33 6400 1966~
l 269  GBatarakwa Settlement Scheme 0 17 36 43 8400 1965-
273 Ruhuruini Gate (A.N.P) 023 36 38 8200 1960-
214 Tree Tops Gate (A.N.P.) 0 21 36 54 4400 1961-
l 275 Mweiga Headquater (Mt. National Parks) 0 20 36 53 6300 1950~
289  Wanjohi Chief's Office 0 21 36 32 8100 1969~
290 Malewa Scheme 0 21 36 27 8200 1969~
l 295 Miogo River (A.N.P.) 0 20 36 43 9900 1970- Long - term
296 Kurase Hill (A.N.P.) 0 20 36 40 11200 15970~ Long - term
297 Ark Gate (A.N.P.) 0 20 36 5l 7000 1970-
298 Wandare Gate {A.N.P.) 0 19 36 46 8000 1970~
' 300  Ngobit Police Post 0 03 36 47 6500 1971-
304  HMirangini Chief's Office 0 10 36 14 8800 1970-
305 Silibwet Settlement Scheme 0 03 36 16 8500 1971-
. 307 Kangui Secondary School 0 07 36 20 8500 1971- No data 80-3
311 01 Pejeta Ranch - Loidien 0 02 36 52 6000 1974-
312 Shamata gate (A.N.P) 0 12 36 32 9300 1973-
313 Chebuswa Hill 0 14 36 36 11000 1973~ Long-tera
' 319 Mugunda primary Schoal 0 10 36 42 7500 1974~
326 01 Joro orok Farmers Training Centre 0 o1 36 23 7800 1979-
' 90.37.023 01 Tarakwai - Naro Moru 0 09 37 02 6700 1921-35
060  Kangaita Forest Station 0 06 37 07 7600 1945-
070  Kangaita Fare 0 0l 37 01 6800 1948-71
l 071 Tissales - Nanyuki 0 04 3712 7400 1948-44
081  Burguret River (Blue Lodge) 0 06 37 00 6300 1949-53
097  Gathiuru Forest Station 0 05 371 07 7500 1951- No data 1955-64
120 Kabaru Forest Station 017 37 07 7500 1959-
. 125  Burguret Forest Guard Post 0 08 37 02 6400 1960~
138 Naro Moru Forest Station 0 12 37 08 7300 1963-
139 Naro Moru Settlement Scheme 0 12 37 04 6700 1945-
. 149 Naro Moru Gate Mt. Kenya N.P. 0 10 37 09 7200 1968-
155  Sirimoni Gate Mt. Kenya N.P. 0 02 37 17 8500 1970
156  Nanyuki Forest Station 0 05 37 06 7600 1962
' 208 Upper Naro Moru F.G.P. 0 09 37 08 7600 1976
Rainfall Stations With MOWD Nusber
l WD 232 Ngorare Ranch 0 19N 36 39 6000 1950-39
241 Esperanza fara 0 03N 36 97 6000 1927-59
263 Ontulili farm 0 04N 37 08 6700 1932-59
l 279 Lintin goddard 0 15N 36 26 7600 1957-59
285 Melwa Dykes 0 14N 36 26 6800 1938-59
288  bGasson 0 1IN 37 0 3800 1947-59
289 Hinde, Loldaika Hills 0 13N 37 07 6900 1932-58
. 290  Moyo, Outspan 0 1&N 36 8§l 6700 1940-59
308 Lesirke - White 0 108 36 20 8300 1940-59
. 309  Thorndale Fara 0 03N 37 03 6200 1930-59
106



Cont. Appendix 4.1 List of Rainfall Stations

Station Location Latitude Longitude  Altitude Record Remarks

Nusber (Northings)  (Eastings)  (ft) Period
312 Kisima Limited 0 O7N 37 25 7800 1929-60
314 Loigululu - Nanyuki 0 025 37 03 6300 1934-59
315 Endarasha 0 188 36 48 7800 1946-58
316 Pura Milk - Mweiga 0 195 36 47 8200 1931-59
318 Supuko - Augerand 0 045 36 30 7800 1926-61
390 Lariak - Thomson's Falls 0 17N 36 22 6800 1957-61
391 Sipili 0 25M 3 23 6600 1957-61
392 01 Morani 0 33N 36 29 6400 1957-61
393 Laikipia Ranching Company 0 3I3N 36 24 6000 1933-61
396  Luoniek Ranch 0 45N 36 33 6500 1952-60
751 Kinamba Agriculture Dffice 0 25N 36 20 6800 1984~
281 Wangu Embori Fare 0 QSN 37 21 8700 1939-

New Rainfall Stations
774 01 Morani Chief's Dffice 0 33N 36 28 6500 1985 ] Installed
780  Sipili D.O 0 23N 36 22 6700 1985 1 by WRAP
779 Ngari Nyiro Police Post 0 06N 36 54 6000 1985 ]
777 Gitundaga Forest Station 0 O9N 36 19 7600 1985
From rainfall stations in Kenya as in the 1982 register
{Northings)

89.37.015  Mago - Timau 0 14 37 1§ 5800 1937-38
020  Runnymede Estate 0 07 37 17 7600 1938-39
023  Selemani Fare 0 04 37 14 7300 1939-39
024 Ndaiga Valley No. 2 0 08 37 10 6000 1939-39
026  B.C.M.S. Wamba 0 55 37 2 4000 1940-40
027  West Kenya Forest Station 0 11 37 09 7600 1945-45
029  Anandanguru 0 22 37 18 6000 1946-47
046  Marania Forest Station 0 03 37 B 8000 1951-33
04%  Tura - Mukogodo Reserve 0 3l 37 02 6000 1950-50
052 01 Donyo Nyire 0 3 37 00 3800 1955-55
054  Lugilada fare - Timau 0 03 37 17 7000 1953-57
037  Timau Taraquet 0 04 37 15 7300 1954-63
058  R.H. Mackidonald - Nanyuki 0 02 37183 7800 1954-36
069  Wamba - Maralal Game Dffice 0 39 37 20 4800 19¢8-
070 Timau Settlement Scheme 0 03 37T 13 7600 1970-
073 Mukima Estate 0 05 37 03 5000 1973-
076  Rugutu Mutirithia Estate 0 09 37 ol 6200 1948-
079  Lerata Borehole 0 350 37 30 3000 1973-
093 Lodungukwe games Caap 0 52 37 00 4300 1974-
094  Ngutukongironi Nursery School 0 4l 3719 3000 1975~
095 Nanyuki Sports Club 0 0l 37 05 6400 1976-
102 Kipsing livestock Holding Ground 0 37 37 15 3400 1980~
104  Marania Forest Station 0 03 37 3 9400 1981-

107

re-habilitated '




Cont. Appendix 4.1 List of Rainfall Stations

Station Location Latitude Longitude  Altitude Record Remarks
Nuaber (Northings)  (Eastings)  (ft) Period
(Southings)

90.36.000  Subukia 01 Momoi Estate 0 ot 36 13 6750 1922-
049  Chueuga - 01 Joro Orok 0 11 36 19 8600 1934-
050  Loguru Estate 0 12 36 24 8700 1935-
051 Boughton Farm 0 14 36 18 9000 1935-49
057 Robert Hall, Gilgil 017 36 17 8400 1935-51
068  Croust - Naivasha 0 03 36 33 8400 1936-49
069  Dlegojera Farm 0 13 36 29 7800 1936-40
071 0l Tuara - Subukia 0 01 36 15 6700 1934-38
078  Brocke Fara - 01 Kabu 0 16 36 29 8000 1936-56
091 Kiborok - Thomson's Falls 0 03 36 17 8200 1938-40
113 Ketai - 01 Kalou 0 20 36 32 8200 1939-55
114 Kiriundu - Gilgil 0 17 36 17 8000 1940-51
115 The highland - 01 Kalgu 0 19 36 21 8000 . 1940-62
118 Maluera Farm - 01 Kalou 0 19 36 24 7000 1940-53
120 Nakuru Constantia 0 15 36 15 8000 1941-63
122 01 Kalou - Leweston 0 19 36 24 7500 1941-64
126 Greenhill - 01 Joro Orok 0 03 36 16 8900 1942-64
000  Subukia, 01 Momoi Estate 0 ot 36 15 6750 1922-
153 Ongatabus Estate 0 13 36 26 7700 1947-62
138 Serenguet Limited 0 07 36 17 8900 1948-52
173 Long term raingauge 0 22 36 35 8000 1948-32
177 Excelsior Fare - 01 Kalou 0 1l 36 24 7800 1947-49
186  Mirangini - 01 Jora Orok 0 11 36 15 9100 1949-58
189 Chartley Farm - Nakuru 0 12 36 14 8600 1949-59
190 Nakuru Bryn glass (Dundari) 0 09 36 14 8300 1949-64
199 Bucksteep Limited Nakuru 0 02 36 12 7300 1944-60
204  Rayeta Estate Limited, 01 Kalou 0 19 36 32 8400 1951-62
229 DI Kalou Flaxlands 0 19 36 25 7500 1954-67
231 Sidai Subukia 0 00 36 12 7000 1935-59
232 6.L. P.F.ing station - Thomson's Falls 0 07 36 16 8700 1955-62
243 Dundori Forest Station 0 13 36 14 7400 1958-
236 Pvondale Estate - Subukia -0 02 36 13 7000 1948-43
270 Uaso Nyiro Settlement Scheme 0 17 36 51 6800 1965-
306  Kanyagia Settlement Scheme 0 03 36 28 8300 1970-
321 Ndunyu Gwathi Market 0 16 38 S1 6800 1975-
338 Uhuru Primary School - Bahati 0 08 36 18 8500 1982-

90.37.006  Thogo River Estates 0 17 37 08 7200 1920~
009  Silverbeck Hotel - Nanyuki 0 00 37 04 6400 1929-54
012 Waraza Fare - Naro Moru 0 1é 37 08 7500 1930-36
020  Kirinyaga - Naro Moru 0 12 37 06 7400 1935-39
035 01 Tarakwai (Race Course) 0 09 37 03 6700 1938-41
040 K.A.R. Nanyuki 0 00 37 08 6500 1939-40
041 Thaga, Fara - Nyeri 0 15 37 07 7000 1939-47
048  Kimahuri Primary School 0 17 37 07 6800 1941-76
087  Mawingo Home Fare 0 02 37 08 6700 1950-57
088  Naro Moru Agricultural Export Statien 0 11 37 o0l 6500 1950-51

108



Cont. Appendix 4.1 List of Rainfall Stations

Station Location Latitude Longitude  Altitude Record Remarks
Nuaber (Northings)  (Eastings) (ft) Period

095 Naro Moru Kambura-ini 0 14 37 03 7000 1950-63

128 Nanyuki D.0. 0 00 37 05 6500 1961-62

211 Naro Moru 6irls Secondary Schoeol 0 15 37 0§ 7000 1976~

217 Meteorological Station Ledge 0 10 37 13 10000 1978-

218 Teleki Camp 0 10 37 18 14000 1978-

219 Austrian Hut 0 10 EV 16000 1978-

109
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89. 37.048 |
050 |
06 |
067 |
07%]
075 |
90. 36.005 |

009 |
01Z |
040 |

046

047 |
085 |

099 |
101 ]

112 -

112 ]
117

|

123

B3

1
138

143 |
182
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192 —
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213
215 |
225 |
237
B
245 |
250 |
261 ]
300 |
306 |
307 |
312

$0.37.023 |
050 |
070 |
o071 |
097
114 |
125
149 ]
155
126
28]
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Appendix 4.2 List of Evaporation Stations

Station Location Latitude Longitude  Altitude Record Remarks '
Number (ft) .
1 Archer ‘s Post met Station 0 3NN 37 & 2800 1944~
7 Isiolo Dic/MOWD Yard 0 2IN 37 35 3600 1744~
24 Nanyuki Met Station 0 OIN 704 6400 1946~ '
27 Nveri M.0.W. 0 25§ 36 57 3800 1946~
28 Nyandarua Agromet Station 0 035 36 2 7809 1944~
33 Ewasc Narok/Nyiro Junction 0 JON 36 381 3500 1945- .
38 Sirimoni 0 028 37 16 9500 1951-52
39 Kampi ya Mzinga 0 138 36 34 10600 1951-52
41 Narok Moru 0 11§ 37 11 9700 1951-32
43 Meru water Supply 0 03N 37 38 3200 1952-76 '
61 Nanyuki M.0.W. yard 0 OIN 37 05 6300 1956~ Class B pan
73 01 Kalou Water Supply 0 165 36 23 7800 1959-70  Reopened 1983
(Class B pan) l
75 Habaswein 17 02N 39 30 650 1959-40
76 Lamuria Met Station 0 085 36 32 6200 1959-
77 Naibor 0 16N 36 56 5600 1959-60 '
85 Nanyuki - Sweet Waters 0 00 3 37 6000 1939-41
89 Ruauruti met Station : 0 16N 36 32 6000 1960~
90 01 Arabel 1960-61
91 0! Bolossat Swamp 0 1158 36 25 7600 1960-60  only Noveaber '
data
120B ) Kiandongoro Met Station 0 278 36 8l 7800 1569- Class B pan
1204 Kiandongore Met Station 0 27§ 36 51 7800 1969~ Class A pan '
132 Ndururume High School met Station 0 04N 36 22 7700 1983-
154 Wangu Eabori Farm - VT 3 2 8700 1983- }
135 Dal Dol D.0O. 0 25N 37 10 4009 1983~ }
159 Ngari Nyire P.P. (Hulmes Bridge) 0 06N 36 34 5004 1983- 7 installed '
158 Sipili D.O. 0 23N 36 22 6700 1983~ } by WRAP
157 01 Morani Chief's Office 0 33N 36 28 6500 1985- } l
115
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?«5’%'305% §.1.2.3LL.5,5,7,8,9.$,1,2.3&.5.5.7.119.9'-.11213.1..5.5.7.8.9.9-'. .1.2.3.L.5.6.7la.gl1.2.3L/-.5. NAME OF STATION
001 — ARCHERS POST
°°7: = e e —— 1SI0LO DC./ M.o.W.D.
024_| NANYUKI MET,
027_| NYERI PW.D.
028 | OLJORO OROK MET.
033 | — JUNCTION
038 | —_— SIRIMON
039 — KAMPI YA MZINGA
043 MERU W/S
061 NANYUK| MoW. — CLASS ‘B’ PAN
073_| — OL KALOU MET.
075 — HABASWEIN
076_| — LAMURIA MET.
079_| — NAIBOR
083 _| RUMURUTI MET.
090 | — OL ARABEL VALLEY
0s1 | - OL BOLOSSAT SWAMP 3
120 KIANDONGORO MET. — CLASS "B PAN
12£ » ” » A PAN
152_| ——— NDURURUMO HIGH SCHOOL
041 — NARO MORU
085 | _ NANYUKI — SWEETWATERS
156 - EMBOR! FARM
155 | & pOL DoL
159 - NGARE NYIRO PP. (HULMES BRIDGE)
158 = SIPILI D.O.
157 = MORANI CHIEF'S OFFICE

BAR GRAPH SHOWING PERIOD OF RECORD OF EVAPORATION STATIONS
IN UPPER AND MIDDLE EWASO NGIRO BASIN
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List of River Gauging Stations
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Rppendix 4.3 List of River Bauging Stations

!

N Date . :
Station River Latitude Longitude Type : Open : Closed : Rated Catchment
Nuaber (Eastings) : t 3 Areas (Ka2)
IRAL Ewaso Narok 0 02° 20"N 36 22 30 Skif 01/45 R 577 el
SAA2 Equator 001 26N 362209 S 04/50 R 251
SRAZ(A) Equater 5 04/78 N/R
S8A3 L.0l Bolossat 009 27N 362549 S 01/52 05/62
IAA4 Equator ' 001 2N 2L 00 0§ 12/38 N/R &9
SRAS Equator 001 12N 362148 S 12/58 R 157
SARG Oramutia 001 548 32112 § 12/58 R 70 a)
SAA7 Nyahururu Dam 002 0AN 361907 W 02/5% 08/81  N/R 52
5AAL0 Nyahururu Trib 00 36N 362102 W 12/38 02767  N/R 26
SAALL Ewaso Narok 001 12N 362400 SH 03/60 03/64  N/R
SAA12 L. 0! Bolossat 000 30N 36 23 48 SW 04/60 02747
SAAL3 L. 0i Bolossat
JAALA Orasutia 007 308 3618 35 W 06760 R
3AR1G L. 01 Bolossat 002 285§ 36 25 00 8 09/60
SABI Pesi 008 0N 363619 SH 02/45 09/58 R
3AB2 Fesi 012 01N 363600 S 11/58 R 412
SAB3 Pesi 005 43N 363453 GA 11/38 R 319 e)
SAB4 Pesi 003 475 363137 8§ 11/58 R 109
SABS Pesi 008 15N 363545 § 05/5%9 N/R 307
JACL (Ewaso Narok 015 36N 363224 W 10/44  09/60  N/R
SAC2 Ewaso Narok 015 43N 362228 SH 12/44 N/R
SAC3 Ewaso Narok 015 00N 363248 SH 01/43 R g§78
SAC4 Ewaso Narok - 022 39N 363830 SH 03/435 R 2,403
SACh Ewaso Narok (Pesi) 016 42N 363328 GW 03743 R 448
SAC7 Ewaso Narok (Pesi) 022 24N 363920 S 02/45  12/63 R
SAC8 Ewaso Narok 030 30N 3635045 SHWA  04/51 R 3,290
5409 Ewaso Narok 031 33N 363130 S 03/50 10758 N/R
JAC10 Ewaso Narok 02 ISN 364326 S 10/58 R 2,590
SACLL Ewaso Narok 015 29N 363223 S 11/58 R 868
SAC12 Riyam 019 23N 363405 § 11/58 N/R 466
SACL3 Helwa 019 23N 363405 § 03/59 N/R
SAC14 Hurcku 014 20N 363352 S 05/59 N/R 285
SACLS Ewaso Narck 015 25N 363212 § 03/82 N/R
SAD1 Mutara 004 005 363300 G 02/31  01/63  N/R 13
5AD2 Mutara 004 SON 363948 S 11/58 N/R 65 a)
SAD3 Mutara 027 00N 3647 40 S 02/59 05/77  N/R 433
SAD4 Mutara 004 49N 363948 S 09/81 N/R
9BAL Engare Moyok 015 058 365255 SN 11731 07763 R 58 a)
5BA2 Engare Moyok 008 125 365524 SW 02/39 02/62  N/R
SRB3 Engare Moyok 015 485 3635214 § 09/80 N/R
3BB1 Ewaso Ngiro 008 005 365206 S 03/44 12/47 R
3BB2 Ewasa Ngiro 008 005 365200 SWA  12/47 R 405 e)
3BB3 Lughunya 008 4355 3635110 SW 11738 09763  N/R 52
SBB4 Karareno 008 105 365055 S 01/59  0%/6% R 83
BB Karemeno D08 0085 364624 SN 01/59 R 49
SBC1 Burguret 006 345 370207 S 03744 04/49 b}
SBC2 Narcacru 009 555 370130 SWA  07/31 R 83
SBC3 Engare Ngobit 003 205 364657 § 03/44 02/48 R
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H Date H
Station River Latitude Longitude Type ="65§ﬁ"?‘ﬁi6§é&': Rated Catcheent
Nuaber (Eastings) ! : ! Areas (Km2)
SBCS Rengai 002 305 370400 Sk 01/48  07/63 R 41 b}
SBCé Burquret 006 345 370213 SWA  01/48 R 98
SBLC7 Engare Hgobit 010 005 3441 00  SWA  03/47 08/58 R
aBCa Ergare Ngebit 003 005 3464700 SkA 11/48 R 256
SBCII Ewaso Ngiro 014 15N 363415 S 10/32  05/53  N/R 2,830
36D1 Sugurel 004 00N 364020 S 11/38 R 197 a!
3BD2 Suguroi 004 35N 36310 S 11/58  06/73 R 124
5BD3 Segara 004 54N 364348 § 12/38  04/61  N/R 109
3BD4 Suguroi 013 48N 365220 S 01759 N/R 389 a)
3BDS Segara Sugurei 013 30N 363336 5§ 01/59 R 725 a)
SBE! Nanyuki 001 15N 370438 SWA  07/30 R 68
SBE2 Ontulili 002 25N 370820 SHA  03/31 R 64
SBE3 Kongoni 003 20N 371110 SW 03/31 R 14
SBE4 Sirieon 003 40N 371200 SWA  07/31 R 62
SBES Teleswani 004 57N 371349 SHA  OL/44 R 36
3BES Timau 003 18N 371430 SWA  12/43 R 64
3BET7 Liki 00 ISN 370313 5A 01/44 ] 176
SBE1O Timau 003 30N 371800 SM 03/48  08/33 R
SBE1l Liki (Centre) 002 005 370835 SK 02/31 R 4]
3BE12 Liki (South} 002 5358 370850 SH 02/51 R 28
SBEL4 Nanyuki 01l 00N 370030 S 10732 05/59  N/R
3BELS Liki {(Main) 000 00 370630 S 12/58  05/59  N/R
SBEl6 Nanyuki 008 00 70048 5 03/59  03/65 R 329
SBEL7 Likt (Nerth) 001 208 370844 § 01/5%  07/61 R 62
SBELS Nanyuki 010 53N 370100 § 04/5% 07/63  WN/R
SBE19 Ngushichi 006 0ON 371540 W 01/59  07/63 R 13
SBE20 Nanyuki 008 S0N 3701 47 SR 12/59 i 860
aBE21 Nanyuki 007 SSN 3701 40 SR 01/65 R 329
bl Ngare - Ndare 011 27N, 372050 S 03/44 07767 R 140
a2 Ngare - Nything 010 S3IN 362522 § 03/44 11761 R 34
503 Ngare - Narok H 133 N/R a)
aD4 Ngare - Ndare 011 10N 372040 SW 01/48  07/43 R 137
D3 Ewaso - Ngiro 031 45N 365200 SA 08/49 = R 4,561 e)
a7 Isiclo 033 30N 373315 § 01/33 07/63  N/R 396
aba Isiolo 020 00N 373400 S 03754 R c)
509 Lewa Springs 01l 36N 372730 W 01759 01/62 N/R
aplo Western Marania 01l 36N 372828 W 01/5% 01/62  N/R 65
Jnll Eastern Marania 012 02N 372927 W 01759 01/62  N/R 83
512 Ngare - Unga 010 SN 372500 W 03/5% 01/62  N/R 21
313 Tributary of Ngare - Unga 010 SON 372512 W 03/59 01/62  N/R
3E2 Ewaso Nyiro, Archer's Post 033 34N 373706  SW 03/44  03/5% R
SE3 Ewaso Nyiro, Archer’s Post 038 30N 37 40 40 SKA  03/49 R 15,300
SE4 Ewaso Hyiro, Habaswein 100 00N 392800 S 10/51 139 R
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Trend of annual rainfall — RUMURUTI 89. 36. 001
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Trend of annual rainfall — TIMAU MARANIA 89. 37. 002
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APPENDIX 4.5
Evaporation Figures
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-Description and Analysis of the River Gauging Stations
-Runoff Tables and Figures
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- Description and Analysis of the River Gauging Station
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4.6.1 Ewaso Narok River at Nyahururu RGS S5AA1

This AGS covers the sub-catchment area of SAA and monitors a catchment area
of 577 km®, It is about SO0 m upstream of the Nyahururu water falls.

The main source of Ewaso Narok river is a major spring some 2-3 km upstream
of the RGBS at the foot of the north western edge of the Nyandarua mountain
ranges. The Equator stream, originating from Dundori ridge is a fairly
minor source. The catchment area of 5AA1 receives fairly high rainfall
amounts of over 1,000 mm per year.

The 01 Bolossat swamp at the foot of the mountains was thought to contri-
bute water to Ewaso Narok but this was observed to occur very rarely, only
during high swamp water levels. The swamp itself is mainly fed by several
springs originating from the foot of the mountains including a minor con-
tribution from surface runoff during the rains.

Records at this RGS started in 1945 and the station is equipped with staff
gauges, a compound weir and an autographic water level recorder. Due to
operational problems, the float type recorder was removed in February 1980.
A solid state water level recorder was installed in April 1986. This is
located about 200 m downstream of the RGS and is fixed to the bridge abut-

ment . The station has been rated to cover discharges in the range 0.5 to
17 cumecs.
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Fig. 6.1 Frequency Distribution of Daily Flows at RGS S5AA1
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Daily discharge data for the period 1945-85 have been computed from which
the lowest flow recorded 1is 0.39 cumec in March 1973, maximum flow is 36
cumecs in December 1961 and the overall mean monthly flow is 1.91 cumecs.
The minimum mean monthly flow is about 0.591 cumec (Table 4.6.1). Most of

the surface runoff from this area is brought by the continental rains in
the months of June - August (Appendix 4.3).

A daily flow duration curve for the period of record has been prepared and
the 95 and 90% duration flows are estimated as 0.519 and 0.556 cumec
respectively. The latter 1is the available flow 9 out of 10 days on long-
term average (Figure 4.6.1). A lot of this available flow is however

abstracted just downstream of the station for a couple of water supply
schemes including Nyahururu municipality.

Flood flow analysis has been carried out using both the recorder data and
staff gauge readings. The maximum discharges plotted very well on the log-
normal probability paper (using Weibull'‘'s plotting position) and the 50 and

100 - year design floods are estimated at 39 and 48 cumecs respectively
(Figure 4.6.2).

4.8.2 Ewasa Narok at Rumuruti RGBS SAC1S

The RGS is about 35 km downstream of GSAA1 and consists of only a staff
gauge fixed to the bridge abutment of the Nanyuki - RAumuruti road. It
covers a catchment area of 860 km2 and monitors the river flows before

entering the Narok swamp. A lot of dry season flow is however abstracted
between the two river gauging stations.

Water level observations started in May 1982 and the station has been rated
for discharges between 0.45 and 4.5 cumecs. The lowest flow recorded
between May 1982 and July 1986 is 0.36 cumec in both 1984 and 1986 while
the highest is 21.6 cumecs in December 1982.

The minimum mean monthly flow is 0.54 cumec while the overall mean daily
flow is 1.696 cumecs.

Due to its short period of record (only 4 years), the flow characteristics
at this station cannot be compared with those at RGS S5AA1.

4.6.3 Pesi River Upstream of the Pesi Swamp at RGS SAB3

This station which covers a catchment area of 319 km2 is just upstream of
the Nanyuki - Nyahururu road bridge at Pesi shopping centre and monitors
river flows before entering the swamp.

The RGS consists of a staff gauge installed in December 1958 and a solid
state water level recorder installed by WRAP in April 1986. Water level
observations have been made wholly from staff gauges with the result that
peak water levels have been missed due to lack of an autographic recorder.

Two readings per day were taken between May 1979 and December 1983 other-
wise only one reading daily.

Rating of the station has been done for discharges below 3 cumecs but dis-
charges as high as 350 cumecs have been computed by extrapolation. This

calls for an urgent campaeign to rate this station to cover medium and high
flows.
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Table 4.6.1 Mean Monthly Discharge Data at RGS SAA1

NINISTRY 0F NATER DEVYELOPHENT
Nater Resources Assesdment Division Hydrology Division
River: EWASO NAROK
HONTHLY AND ANNUAL DISCHARGE DATA R.G.S: SAAL
Area (kn2): 577

The flous are in: CUHEC
except when otherwise stated. - Days

DAILY without
YEAR ) F ] A H J J A S 0 N D YEAR  HMAX  MIN readings

1944 366
1945 0.65 0.62 0.98 2.19 6.75 6.88 2.40 1.00 0.72 103
1946 1.3 1.00 0.74 316
1947 5.65 2.52 1.03 0.91 24
1948 0.65 0.68 0.61 0.65 0.79 1.25 1.58 43 128 122 0.8l 11
1949 0.61 0.55 0.5 0.58 1.29 1.70 0.89 0.77 22
1950 0.65 0.8 0.58 0.71 0.68 1.59 4.35 3.80 1.48 0.81 0.64 28
1951 0.58 0.56 2.64 - 4.69 5.22 2.75 1.68 6.01 3.29 1.66 1.84 5.62 2.90 12.23 0.50 40
1952 1.76 0.86 0.66 0.70 1.27 0.80 0.99 2.23 1.57 0.8 0.71 0.65 1.09 4.04 0.63 1
1953 0.58 0.5 0.58 0.64 0.71 0.85 0.99 1.42 0.92 0.66 0.66 0.68 0.77 2.08 0.5 91
1954 0.5¢ 0.52 0.54 0.62 0.91 1.16 2.97 4.97 7.00 2.80 1.03 0.90 2.01 9.0 0.50 39
1955 0.63 0.67 0.61 0.65 0.67 0.66 0.85 3.13 5.67 2.37 0.93 0.73 1.46 10.45 0.50 126
1956 0.98 1.75 0.83 0.71 1.07 1.16 2.68 5.93 4.47 1.90 1.01 0.77 1.94 10.44 0.63 64
1957 0.65 0.67 0.61 1.27 1.70 2.25 2.64 2.44 2.14 0.77 0.84 1.02 1.42 575 0.5 73
1958 0.74 2.03 1.08 0.68 0.88 1.78 8.53 7.23 S5.5¢ 2.06 1.1l 1.61 2.78 19.29 0.63 0
1959 0.92 0.67 0.69 0.81 1.01 1.84 3.13 1.20 o0.88 1.1 75
1960 0.59 0.67 0.88 0.82 1.07 2.98 4.13 1.32 1.04 0.79 13
1961 0.69 0.63 0.65 0.74 0.90 0.84 0.97 3.51 2.97 3.40 13.46 14.25 3.60 57.88 0.63 0
1962 11.21 3.42 L77 1.38 2.19 1.59 2.70 4.61 5.63 2.55 1.42 1.2 3.31 31.58 1.03 40
1963 1.04 0.87 1.12 1.47 4.99 3.38 1.63 4.20 3.58 1.20 1.06 4.46 2.40 9.33 0.69 12
1964 2.32 1.04 095 1.30 .21 1.48 3.42 8.05 7.35 S5.09 2.35 1.74 3.04 13.51 0.75 2
1965 1.66 1.06 0.90 1.05 0.83 0.72 0.77 0.89 0.83 0.84 1.30 0.94 0.98 2.5 0.69 4
1966 0.69 0.68 0.70 0.8¢ 0.86 1.02 1.37 2.81 5.85 1.39 1.68 0.9 1.5 11.02 0.63 35
197 0.71 0.65 0.75 0.81 2.82 1.4 6.18 7.23 4.90 1.81 2.39 3.001 2.74 11.32 0.63 47
1968 1.18 117 3.19 8.08 7.51 6.37 5.09 8.60 4.55 2.30 2.25 3.58 4.50 19.29 0.9% 60
1969 1.32 1.32 1.03 0.83 0.92 0.76 0.9 1.31 2.5 1.12 1.00 0.86 1.16 5.35 0.69 53
1970 085 0.79 073 0.97 0.83 1.00 1.10 3.69 4.12 1.81 1.2l 0.9 1.5 7.92 0.66 &4
1971 0.75 0.70 0.77 0.80 1.5¢ 3.00 5.91 7.27 4.85 2.70 1.25 1.22 2.58 12.39 0.69 55
1972 1.00 0.66 0.62 0.78 1.12 2.61 2.3¢ 1.28 0.83 1.00 0.72 56
1973 0.66 0.53 0.45 0.47 0.5 0.63 0.85 2.9 2.58 1.49 0.77 0.5 1.04 4.7 0.39 45
1974 0.51 0.5 0.3 0.73 098 114 229 2.85 2.75 0.89 0.69 0.61 1.22 5.9 0.50 64
1975 : 361
1976 359
1977 0.69 0.61 0.58 0.71 2.05 3.66 5.96 2.68 2.01 10.09 4.78 57
1978 1.78 1.22 2.18 2.08 2.45 1.63 5.19 4.48 440 2.77 2.64 176 2.73 2.79 0.82 20
1979 129 3.98 1.1 109 131 1.24 1.38 2.4 1.26 0.83 0.76 0.66 1.41 14.69 0.63 5l
1980 0.64 0.64 0.63 0.63 1.38 1.30 1.29 1.33 1.47 0.88 0.9 0.88 1.00 2.35 0.5 64
1981 0.71 0.63 0.67 3.66 2.84 1.09 2.47 6.42 4.26 2.62 1.07 0.76 2.28 11.62 0.5 62
1982 0.66 0.62 0.64 0.74 1.14 1.53 1.27 4.08 2.08 1.38 3.5 6.5 2.03 21.75 0.5 66
1983 1.28 0.85 0.65 0.66 0.76 0.97 1.91 548 5.67 2.16 1.32 0.91 1.89 10.44 0.50 97
1984 . 0.74 0.63 0.63 0.63 0.63 0.64 0.67 0.78 0.68 0,63 0.63 0.63 0.66 1.03 0.63 115
1985 0.63 0.63 0.64 0.70 1.25 1.51 2.67 3.72 2.65 0.87 0.72 0.58 1.39 6.18 0.50 1I5

1986

Haxisua 121 3.98 3.19 8.08 7.51 6.37 8.53 8.60 7.35 5.09 13.46 14.25 14.25 57.88 1.03
Hininun 0.51 0.52 045 0.7 0.54 0.63 0.67 0.78 0.68 0.63 0.63 0.5 0.45 1.03 0.39
Hean 120 099 091 L23 LS9 147 2.3¢ 41l 372 L4 178 1.82 1.91 11.81 0.63
Runoff (ma) 6.28 5.04 4.88 6.62 8.11 7.72 12.94 21.56 20.58 10.18 10.42 10.64 18.71 51.30 2.73

139



Daily discharge data for the period 1959-85 have been computed using the
inadequate rating turve and the lowest flow recorded is 0.006 cumec in

January 1967. This very low flow is inaccurate due to rating curve limita-
tion to flows less than 0.2 cumec.

From the daily discharge data the overall minimum mean
0.202 cumec, and the longterm mean monthly discharge is 1.26 cumecs. On a
daily basis, the 95 and 90% duration flows are 0.204 and 0.219 cumec

respectively (Figure 4.6.3), which compares well with the minimum mean
monthly flow.

monthly flow is
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Figure 4.6.3 Frequency Distribution of Daily Flows at RGS SAB3

Flood Analysis :

1

High water levels have been recorded wsing manual staff gauges which do not
give instantaneous peak water levels as they occur mostly at night. This
problem is coupled by the use of an iradequate rating curve which covers a
maximum flow of 3 cumecs. Despite these difficulties, a Gumbel analysis
has been subjected to the data and the 50 and 100 year design floods esti-

mated at 405 and 450 cumecs respectively. These flows appear to be too

high for this catchment area. These are however provisional results which
should be confirmed with more data collection.

4.6.4 Peai river downstream of the awamp at RGS SAB2

The RGS 1is located downstream of the Pesi swamp on the Nanyuki - Rumuruti
road bridge and covers a catchment area of 412 kme, The awamp has a by-
pass canal on the left side which diverts some river water for domestic and
irrigation purposes. The remainder of this water is returned back to the
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river and monitored by RGS SAB2.

Water level observations started in February 1959 from staff gauges and the
station has been rated for discharges between 0.14 and 1.7 cumecs.

Daily discharge data for the 1959 - June 1986 period have been computed and
the lowest flow recorded is 0.039 cumec in November 1962 while the highest
is 27 cumecs in February 1979. The mean monthly flow for the whole period
is 0.736 cumec while the minimum mean monthly flow is 0.158 cumec. The
daily flow duration curve of this RGBS estimates the 95 and 90% duration
flows as 0.162 and 0.182 cumec respectively (Figure 4.6.4).
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Figure 4.6.4 Frequency Distribution of Daily Flows at RGS 5AB2

High water level observations have not been properly made at this station
as the highest flow realised 4is only 27 cumecs. It is difficult to
evaluate what effect the Pesi swamp has had on high
autographic water level recorder has been installed.

Taking the avallable records and subjecting them to the Gumbel analysis
gives the S0 and 100 year design floods as only about 32 and 35 cumecs
respectively. These are rather extremely low flood flows of a catchment

area of 1its size and should be treated as provisional results until more
flood data is collected.

water levels as no

4.6.5 Ewaso Narok at the Junction RGS SACS

This is the most downstream station of the Ewaso Narok system and monitors
the surface water resources of the whole system. All flow contributions of
the perennial and seasonal tributaries are monitored here and the RGS the-
refore covers an area of 3,290 km=2,
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The station is equipped with staff gauges, a compound weir and a float type
autographic water level recorder since 1951. The functioning of the

recorder has been off and on due to operational problems but some important
high water levels have been obtained from the recorder.

Rating curve for this station has been established to cover discharges in
the range 0.17? - 45 cumecs. Due to lack of flood gauging equipments like

the cable ways and winch, the station has not been rated to cover most of
the peak flows.

Daily discharge data for the period 1951-85 (with & gap in 1954-7) have
been computed mainly from twice daily staff gauge readings from which daily
flow hydrographs have been drawn. The driest years have been recorded as
1963, 1974, 1984 and 1985 when the lowest flow was 0.078 cumec. 1951 and
1961 recorded the highest flows of 498 and 544 cumecs respectively. These
maximum flows are based on single water level observations while the daily
discharge values are based on a mean of two observations. The minimum mean

monthly flow for the period of record is 0.184 cumec while the overall mean
monthly flow is 3.84 cumec.

The tri-modal runoff distribution pattern, caused by the long, continental
and short rains is shown in Figure 4.6.5 1in which the months of April,

August and November contribute 12, 14 and 17 % of the mean annual flow
respectively.

Low flow analysis

Flow recession curves for the driest months of 1984 (January-May) and 1985
(September - December) have been plotted in which the discharge decreased
from 2.2 to 0.19 cumec in 60 days in 1984 and took only 5 days to drop' from
0.23 to 0.078 cumecs in May of the same year. In 1985 however, discharge
decreased from 2.4 to 0.078 cumecs in about 90 days.

These recession curves however are naot natural as they are greatly affected
by heavy water abstractions ‘and the presence of the Narok swamp upstream.

Minimum flows for 1 day and 7?7 consecutive days have been analyzed using
Weibull’s plotting position and Gumbel’s paper from which flows equal to or
greater than 0.075 and 0.095 cumec are possible 9 out of 10 days respec-

tively. These flows do not take into account the abstractions made up-
stream of the RGS.

For the planning and design of water development projects like water supply
schemes, sanitation and irrigation projects, the daily flow duration curve
is an important tool to determine the available flow on a daily basis.
Figure 4.6.6 is such a curve and it indicates that flows equal to er

greater than 0.240 and 0.302 cumec are possible 95 and 90% of the times
respectively.

Flood analysis

Water level observations used for flood analysis have been recorded both
manually and by the water level recorder.

Due to lack of flood gauging equipments, the station has only been rated

for a maximum discharge of 45 cumecs, but the rating curve has been
extrapolated upto to a discharge of 544 cumecs.
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Despite these limitations, annual maximum flows have been plotted in the
log-normal probability paper using Weibull‘'s plotting position and a log-
pearson type III1 distribution has been fitted into the data (Figure 4.6.7).
From this figure, the 50 and 100 year design floods are estimated at 860

and 1300 cumecs respectively. Such flows are very important in the design
of dams and spillways.

Rainfall - Runoff Relation

For this relationship, mean annual rainfall for four stations distributed
in the catchment area, is plotted against mean annual runoff monitored at
RGS S5ACS. This relationship is fairly good and it shows that rainfall
amounts greater than 700 mm produce substantial amounts of runoff. This
could be due to the high daily maximum rainfall amounts common in this
catchment particularly in the Nyahururu - Leshau area (Table 4.4).

The rainfall - runoff relation is not a simple linear regression analysis
due to the varied climatological, topographic, vegetation and so0il mois-
ture conditions of the basin and this has the effect that equal rainfall
amounts do not produce equal amounts of runoff. Inspite of this problem,

the relationship can be wused as a first approximation of missing runoff
data where rainfall data is available or vice versa.

4.6.6 Ewaso Ng’iro at RGS SBCA

This station monitors river flows originating from both northern Nyandarua
Mt . ranges and the western slopes of Mount Kenya. From the former are
rivers Ngobit, Ewaso Ng’iro itself and Moyo while Naro Moru, Burguret and
Rongai are from the latter. These cover the minor sub-catchment areas of
SBA, 5BB and a large portion of SBC which totals to an area of 1870 km=2,

There are 11 RGSs in the catchment area of 5BC4, 8 of which are equipped
with autographic water level recorders. 5 of these recorders are on Naro
Moru and Burguret rivers and were installed by the Swiss project, 2 by
Ministry of Water and 1 solid state recorder by WRAP in April 1986.

RGS SBC4 is presently equipped with staff gauges which were installed in
1944 and a recorder installed in 1959. Prior to installation of recorder,
water level observations were made once per week after which daily readings

were started until April, 1983. From this date onwards, one observation
has been made every two days but gaps of 4 to 6 days (or more) can be seen
in the records when the recorder is out of order. The performance of the

recorder however has been very poor.

The station has been rated for discharges between 0.2? and S0 cumecs, but

discharges as high as 244 cumecs have been extrapolated from the rating
curve.

Discharge data for the period 1950-July 1986 (with a gap in 1954-59) have
been computed on a daily basis and daily flow hydrographs plotted for each
year. The lowest flow recorded is 0.0065 cumec in 1985 while the highest
is 244 cumecs in 1961. These extreme flows may be inaccurate due to the
extrapolation of the rating curve.

From the daily discharge computations the overall mean monthly flow for the
period of record is 3.28 cumecs. For the same period, the minimum mean
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CUMULATVE FREQUENCIES

monthly flow is only 0.404 cumec which is comparable with the 95 and 90%
daily duration flows of 0.347 and 0.468 cumec respectively (Figure 4.6.8).
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Fig. 4.6.8 Frequency Distribution of Daily Flows at RGS SBC4

Flood analysis

Although the RGS has been equipped with a water level recorder since 1959,
it appears that the recorder’s performance during high water levels has
always been poor since only in 1961 was flow more than 100 cumecs i.e at
244 cumecs. Most of the annual maximum discharges used (which range from 8
to 92 cumecs in 1984 and 1968 respectively) have been obtained from staff
gauge readings which under estimate peak flows. The data has been plotted
in the Gumbel paper and the 50 and 100-year design floods are estimated at

310 and 380 cumecs respectively. These should be treated as provisional
results until more flood data becomes available.

4.6.7 Nanyuki at RGS SBE20

This covers the Nanyuki - Timau river system which drains the north-western
slopes of Mount Kenya and includes the rivers and streams within the minor
sub-catchment area SBE covering an area of 860 km2. There are 11 RGSs in
the system, 6 of which are " equipped with water level recorders. These
recorders were installed in 1985 by the Swiss project to monitor the tribu-

taries of Nanyuki river which include Nanyuki itself, Liki, Ontulili, Siri-
mon, Teleswani and Timau.

Water level observations at the station started in December 1959 from staff
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gauges and a water level recorder. The latter was in operation wuntil 1972
when it was removed to another area. From 1973 onwards, a single reading
of the water level has been made every two days but data gaps of 2 or more

days can be observed now and then due to operational problems of this
station from Nanyuki water office.
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Fig. 4.6.9 Frequency Distribution of Daily Flows at RGS SBE20

The station has been rated to cover discharges between 0.62 and BS cumecs
for the 1960-69 period and 0.45 and 54 cumecs for the 1970-86 period.

Daily discharge data for the 1960- July 1986 period have been computed
showing the lowest flow recorded as 0.1 cumec in both 1984 and 1985 while
the highest 1s 107 cumecs recorded in 1961. The mean monthly flow for the
period is 5.8 cumecs while the minimum mean monthly flow reduces to 0.740
cumec. This can be compared with the 90% daily duration flow of 0.794

cumec which decreases to 0.436 cumeé with a 95% reliability, (Figure
4..6.9) s

Flood analysis

During the sixties, high water levels were recorded by the existing auto-
graphic water level recorder which was removed from the station in March
1973. From 1960-69, floods of between 60-107 cumecs were observed but very
low floods of between 12-50 cumecs were observed from 1970 onwards due to
use of staff gauge readings.
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Despite this shortcoming, maximum annual flows have been analyzed using
Gumbel paper and the estimated S0 and 100-year floods are 130 and 144
cumecs respectively. These floods are low because about a half of the

catchment area is in the forested slopes of Mount Kenya and again the area
receives relatively low maximum daily rainfalls.

4.6.8 Ewaso Ng‘iro before the Junction RGS SDS

This RGS monitors the combined flows of the stations SBC4 and SBE20 plus
the wet season contribution of the seasonal rivers and streams. It is
located some 60 km down stream of SBC4 and about S0 km down stream of SBE20
and monitors a catchment area of 4561 km®,

The RGS was started in September 1949 equipped with staff gauges only. In
1966 an autographic water level recorder was installed and operated until
April 1973. 1In April, 1986, WRAP installed a solid state water level

recorder whose records have not been obtained due to operational problems.

It then follows that most of our runoff data have been obtained from staff
gauge readings. Two readings daily were made from 1949 to February 1959
and thereafter one reading daily.

The station has been rated for discharges in the range 1.0 - 68 cumecs but

extrapolation of the rating curve has been done to cover all possible
flows.

Daily discharge data for the period September 1949 - May 1986 (with a gap
in 1954 - 57 and 1963) have been computed and flow hydrographs plotted for
each year. The lowest flow recorded was 0.067 cumec in 1967, 1971, 1973,
1974 and 1975 while the highest flows were 255 and 378 in 1961 and 1962
respectively. The mean monthly flow for the whole period is 7.88 cumecs
while the minimum mean monthly flow is 1.017 cumecs.

The bimodal runoff distribution pattern of this catchment shows that the

months of April/May and November produce most of the flood runoff (Figure
4.6.10.

Low flow analysis

As we have observed in the Ewaso Narok system, low flow analysis is
hampered by heavy river water abstractions which take place during the dry
seasons. An additional problem to RGS 5DS is that the zero of the 0-1.5 m
staff gauge was installed above minimum water level and in March 1971, 1974
and 1975, the water levels were observed to be below zero of the gauge
which means that such levels cannot be converted into flows. Inspite of
these problems, the flow recession curve for the driest period (20/12/74 to
14/2/75) has been drawn and it indicates that discharge decreased from 2.6
to 0.07 cumec in about 40 days. Discharge was constant at 0.07 cumec for 9
consecutive days in February 1975.

The minimum 1 day and ? days consecutive flows have been plotted on Gumbel

paper, and the 9 out of 10 days flows are 0.075 and 0.12 cumec respective-
ly.

On the other hand, the daily flow duration analysis (Fig. 4.6.11) gives the
95 and 90% duration flows as 0.661 and 0.955 cumec respectively. These

flows are about 3 times greater than those at AGS SAC8 while the mean
monthly flow is only 2 times greater.
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Fig. 4.6.10 Mean Monthly Flow Distribution at RGS S5D5
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Fig. 4.6.11 Frequency distribution of daily flows at RGS 5D5
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Downstream of the Junction, the conditions there are semi-arid with sparse
vegetation cover which is as a result of low annual rainfall (450 - 350 mm)

AGS SE3 was opened in April 1949 and was equipped with staff gauges, a
compound weir and a less sensitive silt free air flow autographic water
level recorder. This recorder operated until 1952 and was removed due to
operational problems. A second recorder was installed in May 1959 and was

in operation upto 1961. A third recorder, a pneumatic type was installed
in March 1980 but its delicate operational procedures makes it unopera-
tional most of the times. Water level observations have been made twice

daily from 1949 to present due to the presence of a full time employee at
the station.

The RGS is rated to cover discharges in the range 0.6 to 1,900 cumecs.

Thus the station is well covered for high flows but not so for low
discharges.

Daily discharge data for the period April 1949 - 1985 (with a gap in 1975-
80) have been computed and flow hydrographs drawn for each year. From the
latter, one can tell the periods of low and high flows recorded.

The years 1981, 1984 and 1985 are observed to have experienced various
degrees of water shortages during the early months of 1981 and 1985 and in
the middle months of 1984.

Wet years were experienced in 1951, 1961, 1968 and 1977 but 1961 was
however the wettest.

In Appéndix 4.6 is a summary of the mean monthly flow data for the period
of record in which the overall mean monthly flow is 21.04 cumecs, the
minimum mean monthly flow is 1.613 cumecs, the lowest flow is 0.10 cumec in
both 1981 and 1985 and highest flow equal to 1835 cumecs in 1961.

The bimodal runoff distribution pattern of this station is shown in Figure
4.6.13 in which most of the flood flows are generated by the long and short

rains.

Low flow analysis

From Appendix 4.6, we find that the lowest flow recorded is 0.10 cumec in
March 1981 and 1985. Investigations carried out in March 1985 indicated
that this flow was due to the contribution of Isiolo tributary as upstream
of their confluence the Ewaso Ng’iro was found to be completely dry. The
drying up of the river was explained to be due to heavy water losses caused
by seepage and evaporation below the Junction. This is because, alot of
dry season flow is abstracted for irrigation purposes upstream of the Junc-
tion and the little flow left in the river cannot reach Archer’s Post.

Two flow recession curves for the driest months of 1980/81 and 1984/85

show that discharge decreased from 20 to 0.19 cumecs in 67 days in 1980/81

period and took another 10 days to drop to 0.10 cumec. For the 1984/85
period, discharge took 40 days to fall from 16 to 0.55 cumec.

As we have seen before, natural recession curves are difficult to draw

because of the increased water abstractions from the rivers during periods
of low flows.
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Fig. 4.6.13 Mean monthly flow distribution at RGS SE3

The minimum 1 day and 7 days consecutive flows have been analysed in which
flows equal to or greater than 0.3 and 0.4 cumec are possible 9 out of 10

days respectively. As before, these flows do not take into account water
abstractions upstream.

Water availability on a daily basis for various water development projects
is determined from the flow duration curve in which the 95 and 90% duration
flows are 1.12 and 1.73 cumecs respectively (Figure 4.6.14).

Flood analysis

Flood flows at SE3 were estimated wusing floats and a temporary cable way
during the 1958-61 investigation period and such data were used to rate the
station upto a maximum flow of about 1900 cumecs.
actually put into rating this station as the existing (1961) rating curve
is still wvalid to low stages. But unfortunately, due to lack of flood

gauging equipments, the validity of this rating curve at medium and high
water levels cannot be confirmed now.

A lot of hard work was

The present pneumatic water level recorder installed in 1980 has been out

of order most of the times due to its delicate operational requirements
which demand frequent maintenance visits,

Except for the 1949-52 and 1959-61 periods, most of the peak water levels

have been manually read from staff gauges in which the actual water levels
have been underestimated.
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Fig. 4.6.14 Frequency Distribution of Daily Flows at RGS SE3

The 1961 flood was the highest at 1897 cumecs followed by the 1951 and 1968
floods of 660 and 646 cumecs respectively. The lowest flood for the 33
years of record is 104 cumecs observed in 1955.

Weibull’s plotting position has been used to plot the flood flows data in
the log-normal probability paper (Fig. 4.6.15). These data are then fitted
with the log-pearson type III distribution which gives the 100-year flood
as about 1780 cumecs. The 1961 flood of 1897 cumecs has a return period of
about 150 years.

Rainfall - Runoff Relation

This relationship is a plot of mean annual rainfall for 11 rainfall
stations in the catchment versus mean annual runoff at RGS SE3. A fairly
good relation is obtained for rainfall amounts less than 750 mm while
higher amounts show a lot of scatter.

Good rainfall - runoff correlations are rare to come by due to the many
factors which play part in runoff generation. This is particularly so for
large catchment areas like SE3.

As mentioned before, a rainfall - runoff relation becomes very handy when a
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first approximation of missing discharge data is sought where rainfall data
is available.

4.6.10 Comparison of flow characteristics at the Junction and Archer’s
Post

The MoW report of 1962 on the "investigation of the water resources of the
Ewaso Ng’iro basin" has shown that more than S50% of the flood flows at
Archer’s Post (RGS S5E3) originates from the middle catchment area below the
Junction. This area is known to receive intense high maximum daily rain-

fall amounts which falling on nearly bare soil produces the observed flash
floods.

A break down of flows (in %) passing through Archer’s Post for a wet year
(1951), dry year (1952) and average year (1960) was done in 1962 and these
are reproduced below in Table 4.6.2.

It is evident that the Ewaso Ng’iro system contributes equal flow to Ewaso
- Narok system during wet years but this phenomena is drastically changed in

dry and average years when Ewaso Ng’iro contributes 4 and 6 times more flow
than Ewaso Narok respectively.

Table 4.6.2 Breakdown of flows at RGS SE3 in percent

. s . : '
. . . H .

- Systenm 1951 : 1932 ¢ 1960
! t (wet) : (dry) : (average) :
t Upper (Ewaso Narok) $ 222 48 2 11 3
¢ basin (Ewaso Hg'iro) ¢+ 22 ¢ 1o 1 67 :
: H H H H
: Middle (Below Junction) T A 22 :

basin

: Total at RGS SEJ 100 100

s o¢ en f[ew ==
ae e su jaw ww
-

In Table 4.6.3 is a summary of flow characteristics at the three key moni-
toring stations based on nearly the same period of record.

It will be seen that the 95 and 90% duration flows for Ewaso Ng’iro (505)
are about 3 times greater than those of Ewaso Narok (SAC8). Runoff genera-
tion per square kilometre are of the same order of magnitude for all
stations with that of Ewaso Ng’iro being only 1.4 times greater than that
of Ewaso Narok. Surprisingly, the 50 - year floods for the two river

systems are estimated to be equal although the catchment areas are of
different sizes.
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Table 4.6.3 Comparison of

Archer’s Post

flow

characteristics at the
( cumecs)

. JACB

{1931-83 with:
gap 1954-7)

abs

: 93 :

(1930-85 with: (1745-83 with:

gap 1954

-7 ¢ gap 1973-80) :

and 1943) :

: Catchment area (ka?)

: Miniaum -1 day (9 out)

: -7 days (of 10 days)
: Mean -Minimua monthly
-Monthly
-per ka2

¢ Daily flow -93I
: duration -50%

: Maximum flow

: Floods 30 - year
: 100 - year

: 3290 : 4561 $ 13,300

: 0.075 : 0.073 0.3 :
: 0.093 : 0.12 : 0.4 :
s 3 § H
: 0,184 : 1.017 § 1.613
s 3.84 : 7.88 : 21.04 :
$ 0.0012 : 0.0017 : 0.0014
: 0.249 : 0.651 :
s 0.302 2 0.953 : :
544 : 76 + 1897 :
: B&O 870 1400 :
+ 1300 : 1500 1800 :
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HINISTRY 0F
Water Resources Assegsment Project

HONTHLY AND ANNUAL DISCHARGE DATA

WATER
Hydrology Section

DEVELOPHENT

River: ENASO NAROK
R.6.S: SACLS
Area (ke2): 860 0

The flows are in: CUMEC
except when otherwise stated. Days
DAILY without

YEAR ] F | A N J J A S 0 N D YEAR  HAX HIN readings
1900 365
1980 366
1981 365
1982 1.08 0.93 4.68 1.86 1.48 4.30 9.0l 159
1983 1.07 0.92 0.81 0.79 0.77 0.82 1.94 8.39 8.22 3.15 1.17 0.9 2.42 20.51 0.708 90
1984 0.83 0.66 0.61 0.68 0.65 3 0.58 0.45 0.40 0.48 0.46 132
1985 0.41 0.51 0.51 0.75 1.01 1.21 2.8 4.37 2.99 0.75 0.71 0.60 1.40 7.63 0.406 113
1986 0.602 0.558 0.468 0.488 0.512 2.085 224

Haxiaum  1.068 0.919 0.811 0.786 1.011 2.085 2.856 8.385 8.220 3.145 4.300 9.014 2.420 20.510 0.708

Ninisua  0.414 0.507 0.468 0.488 0.512 0.816 0.928 0.580 0.445 0.401 0.481 0.463 1.39 7.630 0.406

Hean 0.729 0.667 0.600 0.676 0.734 1.297 1.909 4.503 3.378 1.444 1.665 2.746 1.696 14.070 0.5570

Runoff(sm) ERR ERR .ERR ERR ERR ERR ERR ERR ERR ERR ERR  ERR  ERR ERR  ERR
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HIB1ISTRY 0F
Nater Resources Assesssent Project

HONTHLY AND ANNUAL DISCHARGE DATA

The flows are in: CUMEC
except when otherwise stated.

YEAR J F | A |

HATER
Hydrol

DEVELOPMENT

ogy Section

River: PESI
R.6.5: SAB3

Area (ka2): , 319

«DAILY

YEAR  MAX

HIN

Days
without
readings

1900
1956
1957
1958
1959
1980
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

0.39
0.308
0.700

0.438
0,305

0.575
0.247

0.555
0.278
0.703

0.395
0.729

1.185
2,640
0.76b
0.211
0.201
0.423
0.5630
0.540
0.322

1,055
0.365
0.407
0.227
0.196
0.369
0.629
0.376
0.252
1.839
0.346
0.248
0.213
0.289

0.938
0.506
0,357
0.225
0.195
2,317
0.605
0.355
0.272
0.504
0.330
0.304
0.217
0.284
0.235
1.254
0.842
0.279
0.364
0.189
0.339 -
0.246
0.226

1.098
1,058
0.321
0.332
0.264
8.475
0.554
0.448
0.399
0.325
0.344
0.359
0.305
0.320
1431
1227
1244
0.34
1.480
0.445
0.425
0.248
0.545

1.084
0.496
0.329
0.288
1.014
3.964
0.564
0.398
1,209
0,389
0.346
0.246
0.262
0.342
0.975
0.596
0.620
0.895
6.813
0.742
0.497
0.206
0.508

0.357
0.230
0.219
0,258
0.312 0.222
1.386 0.487
8,773 19.485
0.336 0.272
0.214 0,207
0.282 0.225
0.842 0,551
0.619 0.299
0.202 0,301
0.24b 0,202

0.339
0.253
0.956

0.422
0.311
0.977
0.462
0.124
1,373
0.319
0.347
2,766
1,467
0.498
0.478
1.515
0.489

0.310
0.436
0.269
0.315
0.667
1.413
0.409
0.444
1.920
0.486

1.085
2.135
0.740
1.313
1451
0.565
0.472
5,671
0.393
1,245
0,230

0,328
0.371
0.313
0.401
0.507
0.535
0.404
0.502
0.564
0.486
0.174

0.529

0. 664
0.547
1.914
0.627
0.545
7.148
0.297
1371
2.786
2.458
0.479
0.981
10.497
0.895

1.800
0.542
1.215
0.798
0.331
2,501
0.212
1.486
1.082
0.753
0.782
0.674
2.419
0.434
0.473
2.103
9,355
1.568
0.985
1.057
0.486
0.327
1.369
0,751
1.702
0.223
0.388

0.436
0.359

0.561
0.124
1,223
0.363
0.423
0.790
0.500
0.388
0.546
0.906
0.352
0,310
0.451
1.745

1.634
9.339
1.007
2.110
6.941
0.704
0.320
18.435
1.010
9.988
0.238

0.628
0.672
0.341
0.252
0.716
0.520
0.643
0.243
0.256

0.793
0.351

0.951
0.794

0.776 1,154
0.263 10,167
0.669 0.611
0.305 0.302
0.540

3.303 &.812
1,408 19.306
0.427 0,502
0.437 0.292
0.651 L.611
0.475 0.368
0.285 0.234
0.383 0.256
0.571 0.372
0.304 0,326
2,171 2.327
0.886 2.977
0.441 0.417
0.306 0.256
0.623 0.488
6,514 22.472
0.816 0.751
0.351 0.237
0.285 0.249

0.392 1310

1,449 47.700
1.597 23.560
0.376  2.150

1,689 113.900
3.600 350,300
0.538  1.480
0.498  2.580
1,849 37.360

0,637
2,101

6.000
53.060

111§ 15,700
1.669 B6.B60
2.759 182.700
0.373 © 1.910
3,366 162,100
2.872 235,300
1,522 113.700
0.276  0.989

0.236

0.043
0.207
0.246

0.005
0.290
0.292
0.290
0.246

0.173
0.173

0.207
0.292
0.173
0.119
0.170
0.163
0.292
0.173

365
366
365
343
M
69
134
194
11
68
85
3
83
65
83
68
70
13
109
3
69

81
3
60
62
62
60
87
112

133

325

Maxiaua  8.773 19.485

Minisua
Hean 0.893 1,141 0.494 1,029 0,944
Runoff(ea) 7.50 8.73 4.15 8,36 7.93

0.544 1,082
.42 9.08

2.377 8.475 b6.813 1,920 5.671 18.435 9.355 1.745
0.2009 0.1956 0.1895 0.2440 0.2065 0.1738 0.1239 0.2385 0.2226 0.1244

3.210 1,329 0.551
26.95 10.80 4.62

159

6.514 22,472 3.600 350.300 0.2920

0.936 2.969

1,260

0.2631 0.2337 0.2762  0.989 0.0050
75.73 0.1995

7.61 24,93 10,58 20,51 0.0540



MINISTRY 0F
Water Resources Assess!gnt Project

MONTHLY AND ANNUAL DISCHARGE DATA

The flows are in: CUNEC
except when otherwise stated.

YEAR J F | A N i

WATER

DEVELOPUHENT
Hydrology Section
River: PESI
R.6.5: SAB2
frea (kn2): 412

Days
DAILY without
J A S 0 N D YEAR  MAX HIN readings

1900

1956

1957

1958

1959 0.225 0.191 0.279 0.238
1960 0.393 0.279 0.306 0.268 0.237 0.222
1961 0.296 0.243 0.276 0.373 0.337 0.245
1962 0.458 0,302 0.379 0.388 0.371
1963 0.367 0.248 0.145 0.253 0.574 0.278
1964 1.589 0.239 0.372 1.067 0.441 0.361
1965 0576 0.256 0.235 0.250 0.285 0.221
1966 0.227 0.247 0.262 0.382 0.343 0.386
1967 0.367 0.347 0.314 0,359 1.222 0.611
1968 0.786 0.684. 2.648 B.594 4.435 1.2717
1969 0.399 0.411 0.424 0.359 0,383 0.230
1970 0.214 0.172 0.175 0.211 0,175 0.189
1971 0.164 0.143 0.138 0.175 0.722 1.460
1972 0.173 0.203 0.268
1973 0.367 0.344 0,324 0.340 0.437

1974 0.306 0.303 0.258 0.385 0.298 0.363
1975 0.370 0.282 0.245 0.284 0.223 0.409
1976 0.210 0.195 0.188 0.211 0.228 0.215
1977 0.264 0.212 0.219 0.809 1.275 0.496
1978 1.284 0.645 1.128 1.041 0,592 0.393
1979 0.958 1.095 0.548 0.380
1980 0.138 0.107 0.107 0.148 0.300 0.294
1981 0.185 0.346 1.242 1,029 0.461
1982 0.291 0.762 0.755
1983 1.138 0,404 0.196 0.214 0.266 0.265
1984 0.407 0.198 0.169 0.182 0.174 0.171
1985 0.166 0.201 0.197 0.271 0.341 0.243
1986 0.248 0.236 0.237 0.264 0.447 0.542

365
366
385 -
365
0.252 0.380 0.554 0,268 0.290 0.762 97
0.275 0.425 0.526 0.343 0.349 0.310 0.328 0.834 0.1570 72
0.269 1.164 0,724 1.977 125
0.357 0.453 0.468 0.371 0.247 0.308 74

0.159 0.410 0.286 0.128 0.230 4.787 0.663 16,620 0.0650 &b
0.720 5.680 2,229 1.047 0.555 0.479 1,239 15,380 0.2020 &8
0.251 0.250 0.222 0.27% 0.375 0.284 0.290 1.990 0.0510 &4
0.384 0.680 1.478 0,311 0,527 0.444 0.497 2.5990 0.2130 &2
2,401 3.222 1,361 0.963 2,875 3.133 1,442 9,110 0,2910 &3
1,183 2.692 0,753 0,383 0.945 3.818 2,353 25,680 0.3310 &4
0.275 0.288 0.454 0,206 0.218 0.214 0,320 1.460 0,070 48
0.195 0,515 0.499 0.290 0.259 0.173 0.256 1.560 0.0830 &8
1.861 8.192 3.094 0.699 0.400 1.323 1.545 19.040 0.1380 71
0.314 0,534 0.307 0.255 0.318 0.333 73
0.575 0.730 0.475 0.428 0.335 107
1.515 2.995 2.6B8 0.630 0.493 0.413 0,907 5.980 0.2130 48
2,389 5,891 5.365 1.845 0.418 0.276 1,509 15.400 0.1810 &7

0.545 1.016 1.546 0.237 0.249 82
0.970 1.789 1.017 0.521 2.184 2.317 1.011  6.240 0.2000 78
1.182 3.608 0.873 2.315 95
0.399 0.4%1 0.330 0.255 0.217 0.178 78
0.333 0,270 0.194 0.232 0©.181 70

1.452 0.805 0.579 0.393 166
0.556 1.157 0,705 2.989 212

0.433 2.546 1.446 0.435 0.410 0.472 0,689 15,230 0,1590 120
0.187 0.209 0.168 0.160 0.253 0.225 0.209 0.891 0.1370 119
0.315 0.492 0.322 0.261 0.307 0.307 0.286 1.130 0.1520 {17

Naximun 1,569 0.6B4 2,648 8.594 4,435 1.460
Niniaue  0.1378 0.1072 0.1071 0.1480 0.1741 0.1712
Nean 0.488 0.293 0,374 0.724 0.819 0.421
Runoff(sa) 3.18 1.74 2.43 455 4.03 2,85

2,401 8.192 5.365 1.977 2.989 4.787 2,353 25,680 0.3310
0.1586 0.2090 0.1677 0,1278 0.2167 0.1734 0.20868  0.834 0.0510
0.704 1.878 1.140 0.560 0.665 0.961 0.736  B.72 0,164
4.57 12.21 7.17 3.4 419 6,25 4,78 1.83 0.0345
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HINISTRY 0F NATER
Water Resources Assessaent Project

HONTHLY AND ANNUAL DISCHARGE DATA

The flows are in: CUHEC

DEVELOPHENT

Hydrology Section

River: EWASO NAROK
R.G.S: SACS
Area (ka2): 3290

except when otherwise stated. Days
DAILY without
YEAR J F N A N J J A S 0 N D YEAR  MAX HIN readings
1951 84.43 19.96 3.89 1.84 8.70 S5.23 .58 16.58 109
1952 3.28 0.67 0.37 0.41 0.88 0.5 0.59 0.36 2.12 0.65 0.62 39
1952 3.28 0.67 0.37 0.41 0.88 0.55 0.5 0.36 2.12 0.65 0.62 39
1953 0.37 0.16 0.45 0.61 0.79 0.726 0.68 0.89 0.64 0.5 0.54 0.53 0.58 2.30 0.078 15
1953 0.37 0.16 0.45 0.61 0.79 0.76 0.68 0.89 0.64 0.5 0.54 0.53 0.58 2.30 0.078 1S
1954 0.40 317
1954  0.40 317
1955 365
1955 365
1956 366
1957 365
1958 2.12 0.80 1.91 2.11 §7.71 34.60 10.38 3.23 3.02 67
1959 1.14 0.44 0.31 0.31 1.38 2.23 0.65 1.7 3.30 2.47 1.01 42
1960 0.68 0.38 0.30 0.51 0.37 0.33 0.43 1.94 5.14 1.42 0.72 0.69 1.07 10.33 0.229 1l
1961 0.50 0.39 C.40 0.61 0.52 0.45 0.53 3.07 2.80 2.71170.68 62.11 20.31 436.70 0.350 3
1962 30.53 4.34 1.53 1.03 7.63 1.49 2.25 4.03 5.33 3.08 1.38 0.93 5.34 146.00 0.672 22
1963 0.89 0.71 0.77 1.04 6.52 4.47 1.23 3.14 5.13 1.16 0.81 13.73 3.30 38.89 0.375 S
1964 6.82 1.16 0.96 2.39 2.28 0.90 2.16 22.54 12.24 7.46 3.29 2.22 5.40 42.02 0.672 O
1965 2.0 0.76 0.39 0.46 0.51 0.40 0.42 0.38 0.33 0.38 0.50 0.41 0.58 3.30 0.225 0O
1966 0.43 0.29 0.23 1.01 0.34 0.39 0.61 3.69 10.63 1.5 2.05 0.88 1.84 28.87 0.186 S
1967 0.43 0.37 0.59 0.75 12.47 2.50 9.88 10.28 6.79 2.15 S5.00 6.95 4.88 61.28 0.324 0
1968 1.33 1.35 7.76 41.82 20.73 7.30 5.61 10.96 5.29 2.67 3.21 12.26 10.02 140.70 0.672 0
1969 1.91 1.26 1.15 0.97 1.11 0.65 0.60 0.66 1.58 1.22 0.82 0.76 1.05 6.67 0.487 0
1920 0.98 0.87 0.53 0.77 1.12 0.74 0.79 2.29 5.16 2.20 0.95 0.61 1.42 9.02 0.430 0
1971 0.43 0.38 0.47 0.5 1.53 3.80 7.58 17.71 11.80 3.87 7.18 19.52 6.28 58.76 0.324 2
1972 1.83 1.31 0.81 0.44 1.65 0.5 1.44 207 1.45 0.68 0.91 0.5 1.12 14.43 0.375 0
1973 0.42 0.36 0.24 0.24 0.25 0.27 0.720 1.38 3.12 1.90 0.77 0.42 0.84 7.80 0.147 4
1974 0.29 0.26 0.46 0.34 0.35 0.25 0.91 3.78 5.24 0.97 0.60 0.5 1.17 12.00 0.078 ©
1975 0.32 0.31 1.93 3.63 1.85 2.18 11.88 25.38 23.22 6.93 1.24 0.67 6.53 136.90 0.18 0
1976 0.39 0.27 0.24 0.31 0.5 0.31 0.95 3.32 5.67 0.86 0.46 0.36 1.14 12.30 0.186 0
1977 0.48 0.33 0.31 3.71 10.78 1.90 6.01 9.96 3.77 1.87 20.38 10.18 5.83 62.56 0.229 0
1976 4.87 2.32 6.29 S5.14 3.34 1.60 7.11 9.33 6.46 4.24 3.83 3.39 4.85 16.90 0.950 0
1979 1.93 18.20 2.70 2.40 2.44 1.1 1.36 2.08 1.34 0.78 0.71 0.42 2.91 159.40 0.375 1
1960 0.40 0.33 0.31 0.32 1.89 0.90 0.721 0.53 0.53 0.39 0.39 0.31 0.5 5.71 0.229 1
1981 0.26 0.23 3.17 21.39 8.85 1.06 2.52 11.51 4.71 3.64 1.16 0.62 4.94 134.40 0.186 0
1982 0.39 0.32 0.25 0.48 0.77 1.49 0.85 2.80 2.94 1.59 4.06 13.31 2.46 24.21 0.147 4
1983 2.42 0.77 0.60 0.68 0.72 0.43 1.21 10.15 9.79 2.86 1.45 1.12 2.69 27.34 0.229 0
1984 1.08 0.3¢ 0.23 0.22 0.17 0.16 0.20 0.25 0.23 0.17 0.26 0.30 0.30 2.17 0.078 0
1985 0.20 0.25 0.24 2.16 1.92 0.97 2.19 4.13 2.64 0.5 0.25 0.12 1.31 12.29 0.078 ©
S

1966  0.05

o
~N

Maxisum  30.53 18.20 7.76 B4.43 20.73 7.30 57.71
Hinisus  0.051 0.158 0.232 0.223 0.171 0.160 0.200
Hean 210 1.29 1.15 §5.48 3.55 1.45 4.03
Runoff(as) L.70 0,9 0.94 4.32 2,89 1.4 3.28

34.60 23.22 7.46 170.68
0.246 0.232 0.171 0.246

6.51
5.30

161

5.08
4.01

2.28
1.86

7.85
6.18

62.11 20.31 436.70 0.95
0.122 0.302 2.169 0.078
5.34 3.84 §7.70 0.3080
4.35 3.13 - 1.52 0.008!



WATER DEVELOPHENT
Hydrology Section

NINLISTRY 0F
Water Resources Assess!ent Project

MONTHLY AND ANNUAL DISCHARGE DATA

River: EWASO NGIRD
R.6.S: SBC4

Area (ka2): 1870
The flows are in: CUMEC
except when otherwise stated. Days
DAILY without
YEAR J F ] A H J i A S 0 N D YEAR  MAX MIN readings
1944 330
1945 328
1944 328
1947 7
1948 1.636 318
1949 325
1950 3.4l 3.182 3.432 1.051 1.323 1.482 309
1951 0.460 1.132 5.647 4.066 3.105 2.285 1.669 1.792 4.092 8.707 307
1952 3.341 1.040 0.897 2.475 0.824 0.749 1.034 1.109 1.883 312
1953 0.671 0.859 2.502 1.805 0.811 1.343 1.010 2.598 5.067 4.648 278
1954 1.011 0.580 0.485 2.032 4.584 3.143 304
1955 3865
1956 3bb
1957 365
1958 . 365
1959 2,424 2.246 1.399 224
1960 1.319 0.901 1.489 2.586 1.958 1.266 1.016 0.935 1.423 1.263 2.614 2,383 1.596 9.730 0.5280 39
1961 0.712 0.494 0.528 7.070 4.268 1.266 0.845 3.038 1.370 16,762 92
1962 1.063 0,354 0.175 0.129 0.291 0.419 0.509 0.593 103
1963 1.808 7.316 33.772 216
1964 9.945 2.296 2.911 20.834 6.856 3.006 2.172 5.492 4,004 5.513 5.611 7.513 6.346 56.710 1.4300 22
1965 4.469 1.678 1.063 2.B41 3.601 0.881 0.791 0.555 0.508 5.083 2.268 16
1966 0.779 0.724 2.159 7.339 4.616 2.281 1.118 2.954 3.723 1.885 13.142 1.956 3.586 51.430 0.5720 4
1967 0.601 0.385 0.465 3.078 9.887 3.252 3.002 3.906 1.751 A4.B67 13.500 6,242 4,264 54,850 0.1230 24
1968 0.890 3.414 22,924 26.939 14,067 5.365 2,751 2.059 0.924 1,326 10,659 15.348 8.896 69.710 0.5720 36
1969 2,389 3.416 7.542 4.897 7.743 1.961 1.073 0.783 2.121 0.785 3.306 3.158 3.265 18.980 0.2240 53
1970 3.530 1.903 1.856 8.050 S5.281 1.909 1.562 2.231 1.623 2.300 3.342 1.013 2.882 16.230 0.7180 73
1971 0.847 0.409 0,355 3.162 6.957 2.949 3.026 B.066 3.769 2.392 2.909 5.205 3.363 21.430 0.2600 24
1972 1.924 3.806 2,102 3.365 1.806 1.457 0.410 2,370 5.428 2.227 89
1973 1.622 1.058 0.492 1,061 1.768 2.160 1.082 1.853 2.477 2.163 5.562 1.652 1,910 15.800 0.3460 1
1974 0.558 0.36% 0.506 5.756 2.175 1.284 3.283 3.185 4.177 1.912 4.615 1.482 2.442 11.830 0.2800 15
1975 0.618 0.405 0.359 2.262 2.192 1.649 3.604 4.941 4,933 5.284 3.960 2.024 2,706 12.870 0.2800 4
1976 0.711 0.567 0.448 1.662 2.872 1.763 3.392 3.236 3.832 1.164 1.322 3.819 2.073 15.050 0.3010 5
1977 2,674 0.792 1,013 14,617 9.843 2,059 3.255 2.B10 1.992 1.873 11.928 B.918 5.156 50.840 0.5400 7
1978 4.136 2.891 7.901 10.330 6.968 1.458 1.266 1.937 3.248 3.573 7.008 9.269 S5.011 19.570 0.8420 22
1979 6.204 18.964 4,333 6.734 6.514 4,484 1.951 1,208 0.880 1.270 4,345 1.295 4,741 56.290 0.6070 ©
1980 0.559 0.522 0.556 2.023 5.543 1.269 0.848 0.505 0.480 0.359 2.803 0.829 1.359 10.580 0.2410 0
1981 0.354 0.324 2.345 8.890 B8.328 1.B89 2.277 3.604 2.908 2.745 3.995 2.245 3.338 19.450 0.2240 23
1982 1.463 0.539 0.345 3.580 6.982 2.668 1.125 1.687 0.927 3.066 9.695 9.150 3.451 17.350 0.2600 55
1983 1.748 1.098 0.614 4.109 3.834 290
1984 0.560 0.397 0.554 0.279 0.593 3.215 1.864 274
1985 0.555 9.880 4,577 2.001 0.905 219
1986 314 4513 3.040 305
Haxinua  9.945 18.964 22,924 26.939 14,067 5.385 3.684 8.066 4.933 16.762 13.500 33.772 8.896 49.710 1.4300
Hinimua  0.3537 0.3240 0.3448 0.8587 0.5536 0.3543 0.1748 0.1294 0,2910 0.3588 0.5090 0.5932 1.3593 9.730 0.1230
Mean 2,07 1.83 2.56 6.05 95.00 2.23 1.87 2,35 2.08 2.86 5.42 5.09 3.28 29.38 0.4438
Runoff (sa) 2.96 2,39 3.67 B.39 7.15 3.09 2.67 3.36 2.8B 4.09 7.51 7.28 4.70  1.3b 0.0214
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HINISTRY 0F WATER DEVELOPMHENT
Water Resources Assessment Project Hydrology Section
River: NANYUKI

MONTHLY AND ANNUAL DISCHARGE DATA . R.6.S: SBE20

Area (ke2): 860
The flows are in: CUHEC
except khen otherwise stated. - Days

) DAILY without

YEAR J F M A ] J J A S 0 N D YEAR  MAX NIN readings

1960 1.063 1.338 3.270 3.537 2.003 §.529 §.957 2.586 2.963 48
1961 1.102 0.731 0.862 5.519 4.169 4.117 4.605 7.336 201
1962 4.378 2.819 4.987 7.132 6.529 4.805 211
1963 3.604 1.617 1.758 9.460 19.359 8.948 6.966 7.689 12.932 20.422 110

1964 9.086 4.594 4.652 13.319 8.102 6.812 4.836 12.139 12.981 10.450 8.128 11.745 8.912 24.150- 2.600 7
1965 7.231 2.822 1.802 4.223 5.107 2.848 2.127 2.332 3.509 6.506 12.393 §5.720 4.723 25.110 0.951 1
1966 2.618 2.206 3.367 9.411 7.493 8.540 6.487 8.636 8.959 7.292 18.873 6.103 7.499 48.500 1.360 13
1967 3.560 2.913 2.986 9.411 13.863 13.588 13.135 12.286 9.295 13.830 17.586 12.032 10.412 35.060 2.470 62
1968 6.407 7.891 12.761 19.180 22.298 17.102 11.332 8.893 7.858 7.463 13.388 13.751 12.363 37.760 §5.140 33
1969 7.468 8.09 9.264 7.022 11.337 6.670 5.938 6.655 8.069 6.389 7.607 3.401 7.322 16.060 2.320 127
1970 2.033 1.838 2.230 6.297 5.521 2.958 3.367 5.055 3.865 4.054 4.475 1.684 3.621 20.680 0.981 33
1971 1.266 0.799 0.761 2.532 7.408 5.854 5.826 10.926 8.108 7.632 5.269 4.368 5.093 21.290 0.558 15
1972 2.830 4.172 1.734 1.146 3.650 7.026 3.666 3.323 2.009 4.969 7.965 2.966 3.778 19.340 1.070 43
1973 1.857 1.876 1.074 2.605 4.200 3.721 2.109 5.320 8.297 4.088 7.061 2.077 3.687 30.760 0.677 166
1974 1.063 0.767 0.873 3.067 1.328 2.354 7.254 6.130 §5.376 4.341 5.489 1.866 3.339 21.910 0.615 212
1975 1.014 0.795 0.723 3.033 4.923 7.002 12.820 13.470 9.088 7.421 6.237 3.992 5.913 27.800 0.615 217
1976 2.057 1.430 1.114 3.001 6.776 $5.598 7.138 5.925 7.012 3.673 4.677 4.254 4.397 14.530 0.89% 215
1977 3.547 1.483 1.774 5.592 16.991 8.570 261
1978 4.030 3.876 6.930 6.068 7.210 3.862 4.535 2.986 5.725 6.047 7.437 4.478 S5.271 19.770 1.970 209
1979 7.405 §5.907 2.565 6.070 6.335 5.617 2.857 2.287 1.830 1.836 7.065 1.689 4.266 49.540 0.014 213
1980 0.902 0.717 0.596 1.465 5.178 1.088 0.729 0.965 1.074 0.783 2.708 1.129 1.447 11.860 0.506 210

1981 0.495 0.397 3.149 8.480 7.936 2.270 2.300 4.508 5.350 4.267 4.930 213
1982 0.452 0.348 8.246 4.030 2.335 2.799 2.063 4.621 9.263 7.105 222
1983 1.925 0.750 0.423 4.913 8.582 4.042 279
1984 1.304 0.391 0.213 0.283 0.507 0.646 0.421 1.141 3.086 0.702 233
1985 0.207 0.388 1.501 9.284 5.571 3.510 2.624 1.915 240
1986 - S.131 5.229 7.444 287

Haxisus  9.086 8.096 12.761 19.180 22.298 17.102 13.135 13.470 12.981 13.830 18.873 20.422 12.363 49.540 5.140
Hinisus  0.207 0.388 0.213 1.146 0.283 0.507 0.729 0.646 0.421 0.783 1.915 0.702 1.447 11.860 0.014
Hean 3.087 2.409 2.645 6.318 7.294 S5.414 5.446 5.884 5.917 S5.614 8.358 S5.646 S5.336 26.508 1.421
Runoff(mm) 9.613 6.836 8.238 19.042 22.717 16.317 16.962 18.326 17.834 17.485 25.190 17.584 16.619 2.663 0.143
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Minisus

HINISTRY - OF
Nater Resources Assessment Project

HONTHLY AND ANNUAL DISCHARGE DATA

The flows are in: CUMEC
except when otherwise stated.

YEAR J E H A |

WHATER DEVELDPNENT
Hydrology Section
River: EWASO NGIRD
R.6.5: 505
Area (ka2): 4361

DAILY

J i A S 0 N D YEAR  MAX HIN readings

Days
without

1948

1949

1950 3.316 1.375 2.231 11.795 8.838
1951 1.108 0.B15 3.300 32.774 17.018
1952 7.162 2.278 1.361 3.183 9.661
1953 1.B38 0.745 1.146 2.779 9.315
1954 1.952

1955

1956

1957

1958 13.646 3.815 5.941 19.700
1959 5.201 2.792 1.934 4.168

1960

1961 2,438 1.417 1.379 11.938 10,487
1962 11,669 26.173
1963

1964 23,595 6.563 8.146 45.538 14.566
1965 10,043 4.848 3.771 5.999 8.093
1966 2.654 2.255 3.998 18.017 8.521
1967 0.880 0.422 0.694 7.710 31.500
1968 2.408 7.595 37.198 66.044 52.975
1969 4.122 6.985 12.482 7.036 13.397
1970 3.847 2,370 3.523 13.805 9.559
1971 0.748 3.890 14.595
1972 4,952 9.397 1.905 0.646 4.267
1973 2,073 1.684 0.412 1.670 3.926
1974 0.641 6,793 2.356
1975 0.527 7.780
1976 1.382 0.695 0.483 2.450 9.175
1977 4.546 1.053 1.395 45,872 34,541
1978 8.252 6.169 15,223 18.627 15.755
1979 8.976 36.270 B.764 12.650 13,535
1980 0,603 4.067 12,342

1981 0.898 0.B58 11.608 35.611 29.744
1982 3.473 1.634 1.218 11.307 21.932
1983 5.055 3.442 2.227 9.053 11.372
1984 5.830 2.170 1.588 1.949 1.465
1985 1.029 1.875 1.504 23.149 19.877
1986 0.777 0.140 0.305 11.763 19.080

4,492 5.382 4.458
4,291 6,445 8.565 3.681 5.099 3.390
8.013 6.425 6.583 4.204 25.354
2,256 1.630 2.393 2.686 4.378 6.737 S5.435 4,111 21,130 1.120
b.640 3.472 4.630 2.449 7.034 11.604 B8.720 5.062 35.900 0.689

7.584 20.051 10.149 5.798 &.551 6.554 14.784

3.947 10.456 5.632
9.352 5.612 18.064 7.020 38.394 11.772
9.616 J3.965 3.503 6.044 9.211 B.410 8.955

8,238 6.338 22.292 17.199 14.129 12,160 16.652 16.289 129.200 §.080
3.452 3,205 3.1084 3.171 7.170 14,446 5.672 6.084 24,680 2.430
12,004 3.386 7.002 10.167 6.167 34.177 3.897 9.311 120.000 1.390
11,262 10,349 9.393 6.720 13.622 34,730 1B.874 12,244 194,400 0,067
19.246 9.019 5.885 2.776 3.160 21.534 31.202 21.4600 209.100 1.000
3.246 2.138 2,154 4.106 1.971 B.070 4.345 5.B30 42,370 1.050
3.199 2.876 5.036 3.673 4.338 §5.103 1.350 4.894 32.580 0.754
7.012 5.626 22.291 9.598 7.199 4,970 7.275

6,049 3.096 2.408 0.678 4.861 11,737 2.820 4.370 35.200 0.239
3.611 1,972 6,052 6.893 4.546 11,011 2.365 3.B45 48,840 0.067
2,517 8.714 8.274 7.795 3.394 7.108 2.182
10.235 13.994 16.620 15.747 12.118 B.408 3.874

9.036 9.204 7.037 10,235 2.722 3.512 6.524 4.888 43.210 0.12%
5.403 7.425 B.144 6.837 5.748 40.980 21.656 15.313 121.400 0.704
4,228 5.106 4.625 b6.644 10,720 16.231 14,766 10.555 44,910 2.170
8.838 3.781 2,528 2.069 2.181 9.083 2.040 9,016 92,690 1.100
3,160 2,308 1.847 1.740 1,156 6.636 2.127

5.649 6,516 10.985 10.235 8.008 10.596 5.149 11,362 95,140 0.604
8.044 4,693 6.418 4.278 15.406 29.647 24.615 11,174 79.180 0.900
9.901 6.688 12,999 12,241 12,587 16,232 13.312 9.256 47.069 1.584
2,072 1.950 1.763 2.286 &.401 8.077 4.373 3.500 24,358 0.425
4,790 4.988 4.152 4.197 5.568 7.005 3.352 6.798 90.254 0.215

Naxisus  23.595 36.270 37.198 66.044 52.975
0.5274 0.1397 0.3052 0,6456 1.4650 2,0717 1.6297 1,7630 0.4777 1.1558 3.5120 1.3497 3.4998 21,130 0.04670

4,01 459 35.06 14.60 15.39

Runoff (am) 2,36 2,46 2.97 8.30 9.04

364
265
3
g

37
365
366
365
16
249
255
21
11
339
52
54
56
39
30
39
42
91
43
42
77
88
33
33
93
595
89
9
56
54
39
36
239

6,32 5,90 7.73 442 7,77 16,18 9.24  8.60 76,58 1.0948
359 J.46 A4 365 456 9,20 5,43 5,05  1.45 0.0207
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MINISTRY OF WATER DEVELOPNENT

Water Resources Branch Hydrology Section

HONTHLY AND ANNUAL DISCHARGE DATA River: EWASO NGIRO
. R.6.S: SE3

The flows are in: CUMEC Area (ka2): 15300

Days
DAILY  without
YEAR ] F N A | J J A S 0 N D YEAR  HAX  MIN readings

o~

oo oOoOOoOw”Vo -

1949 7.74  6.00 9.17 6.65 10.23 19.72 6.25 9.18 9.87

1950 3.88 7 9.33 40.96 11.52 7.24 10.60 11.54 14.04 5.33 5.98 4.52 10.59 211.40 1.04
1951 1.1 0 154.90 270.24 46.83 17.49 12.77 16.69 11.58 10.24 42.59 52.13 43.72 658.60 0.64
1952 12.15 6 1.71 3.16 12.81 2.68 1.9 2.47 3.86 3.88 7.36 7.03 5.18 28.251.23
1983 2.1§ S 1.3l 10.56 12.08 11.92 3.92 5.51 2.63 §.73 25.27 10.69 7.70 121.40 0.55
1954 2.23 9 0.80 26.69 28.47 8.40 30.79 23.82 39.26 17.02 12.25 25.75 18.14 178.00 0.48
1955  §.33 0 10.21 18.72 7.78 2.96 3.23 20.90 27.04 23.701 16.09 17.06 12.47 103.00 1.42
1956 19.21 7.68 7.34 26.27 25.95 7.68 9.22 22.41 24.65 13.52 18.92 10.24 16.10 127.60 2.59
1957 4.48 3.39 5.84 30.62 44.12 29.60 10.05 8.1l 8.62 5.36 21.27 40.46 17.73 223.20 1.85
1958 7.53 21.71 12.29 14.59 37.47 14.08 47.75 44.90 21.52 12.65 9.66 22.38 22.29 126.20 3.21
1968  7.83 21.71 12.29 14.59 37.47 14.08 47.75 44.90 21.52 12.65 9.66 22.38 22.29 126.20 3.2l
1959 9.41 3.91 4.66 6.5 28.62 12.77 7.12 8.12 11.42 §5.71 30.36 14.77 11.83 195.30 1.23
1960 4.47 2.16 16.01 23.88 8.15 4.37 5.47 §5.74 13.24 7.25 23.00 11.17 10.39 267.10 1.23
1961 2.81 1.43 10.11 37.16 16.07 6.65 7.32 41.95 13.29 60.70 724.00 141.42 88.12 1835.00 0.70
1962 95.26 18.27 12.81 19.24 33.48 10.48 8.23 10.01 14.79 23.68 12.49 19.22 23.73 321.10 6.67
1963 13.43 4.8 19.82 34.74 56.66 28.43 8.39 16.23 7.99 $59.13 151.18

1964 46.64 15.03 15.18 76.20 29.30 14.57 9.59 47.63 39.58 32.58 23.60 35.42 32.13 352.90 6.67
1965 20.59 9.37 6.00 17.62 14.75 5.83 5.24 4.13 4.61 16.80 30.17 10.93 12.18 84.36 3.21
1966 4.86 8.71 7.86 S53.35 18.00 16.48 10.08 15.72 25.86 24.53 $8.73 6.93 20.83 332.60 3.54
1967 2.27 1.53 25.72 43.40 89.92 28.75 29.67 27.87 17.95 22.27 86.55 35.30 32.97 485.50 1.04
1968  7.17 10.98 61.63 165.09 89.47 42.19 23.68 24.91 12.69 9.49 66.24 97.97 $0.95 $98.70 3.88
1969 18.27 17.81 28.46 17.20 28.18 6.59 6.31 5.66 10.26 5.99 19.95 10.85 14.78 87.16 4.24
1970 8.65 6.69 5.33 19.56 18.03 6.40 5.3¢ 8.95 11.26 8.85 9.42 3.80 9.35 44.30 1.85
1971 2,17 114 18.75 31.17 26.12 14.40 18.38 39.89 30.46 17.23 17.24 16.70 18.06 165.80 0.70
1972 13.69 4.93 2.31 12,18 17.74 7.43 7.48 4.09 24.57 39.61 9.38

1973 11.61 2.54 1.81 4.32 4.58 6.47 4.02 14.57 11.80 9.65 26.97 4.91 8.61 165.90 1.04
197 1.70 0.98 6.78 21.81 §5.14 4.19 15.73 16.46 17.76 6.25 22.55 5.54 10.42 129.70 0.70
1975 365
1976 ’ 360
1977 124.13 285
1978 328
1979 164.05 328
1980 1.72 1.52 1.87 0.90 14.79 2.06 182
1981 0.56 0.26 60.27 93.42 38.72 7.35 8.95 24.14 15.74 12.54 12.45 5.22 23.40 390.20 0.10 6
1982 3.15 1.23 0.89 22.55 26.55 12.81 §5.62 9.34 7.43 50.04 47.83 39
1983 11.30 4.07 5.72 9.78 14.69 5.34 6.89 32.84 28.23 16.16 13.66 26.01 14.31 143.301.23 0
1984 7.38 1.68 1.17 5.00 1.73 0.42 1.05 1.42 2.50 13.26 26.92 9.38 5.99 143.300.19 0
1985 135 2.28 5.49 34.44 23.67 8.71 7.94 8.98 7.18 6.05 18.29 5.65 10.84 143.30 0.10 0

s onnoOoO N
O O O OD O -

NN OO N O o Cd el N
NN ULUN OO DnNnODOoONES DO Do

N8B For the following summary, datagaps of up to 6 days were bridged by interpolation.

Records with datagaps of more than 6 days are indicated by NA
Haxisum  164.05 21.71 154.90 270.24 89.92 42.19 47.75 47.63 39.58 60.70 724.00 151.18 88.12 1835.00 6.67
Hinisua 0.5 0.26 0.80 2.31 1.73 0.42 1.05 1.42 1.87 0.90 5.98 2.06 5.18 28.250.10
Hean 19.41 5.78 17.34 38.34 26.52 12.07 10.95 16.88 15.32 14.07 48.58 27.24 252.50 283.82 1.90
Runoff (mm) 3.40 0.91 3.04 6.50 4.64 2.04 1.92 2.95 2.60 2.46 8.23 4.77 43.46 1.60 0.01
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Appendix 4.7  Chemical Data Surface Water
SOURCE R6S  Streas DATE pH 0 TB§ C1 S04 HCOS Fe _Hn Ca Mg Na K F NO3 Si02 CaCod3 Colour TURBI  Sua Sum XDif SAR Potable?
flow Hard Hazen DITY Cations Anions
cuaec aS/ca mg/l 2g/1 ag/l ag/l =g/l mg/l =g/l 29/l mg/l eg/l =g/l =g/l mg/l Units F.T.U meg zeq
Lake 01 Bolossat## 29/10/85 8.4 3.20 1920 38.0 450 70.7 0.37 {0.0t 8.8 8.8 3.60 a8 1630 NG
Ewaso Narok  SAA 1 13/04/86 7.5 0.13 79 8.0 2.10 17.1 1.10 0.07 1.5 0.5 20.0 3.0 1.20 0.03 20.0 14 3 22.0 1.10  0.61 28.6 1.8 yes
Ewasa Narck  GAA ! 21/12/85 7.4 0.14 81 4.0 1.80 24.4 1.40 0.03 1.6 0.6 21.0 0.31 20 9 14,0 yes
Pesi 3hB 2 14/04/86 7.7 0.11 66 4.0 {0.30 43.9 1.40 0.0t 3.6 2.4 11,0 2.0 0.30 <0.01 37.0 3 3 18.0 0.9 0.87 3.1 0.6 yes
Pesi 9RB 2 24/10/85 7.9 0.40 240 4,0 (.30 70.7 1.70 €0.01 9.6 8.3 0.30 38 30 12.0 yes
Pesi SAB 2 0.287 19/12/85 7.7 0.11 46 4.0 €0.30 356.1 2.90 <0.01 9.& 2.9 0.13 4 3 23.0 yes
Pesi 3RB 3 13/04/86 7.7 0.13 75 5.0 0.35 48.8 1.20 0.04 3.7 2.4 10.0 3.0 0.47 0.02 40 3. 15.0 .00  0.97 1.3 0.5 yes
Pesi SAB 3 0.289 20/12/85 8.2 0.11 &6 4.0 0.83 68.3 0.79 0.61 9.6 7.8 0.20 1. 3 56.0 yes
Pesi 3RB 4 21/12/85 8.0 0.10 &0 3.0 0.80 353.7 0.40 {0.01 B.8 5.3 0.1 44 3 3.6 yes
Narok channel SAC 3 14/04/86 7.9 0.15 90 7.0 0.7t 22.0 1.70 0.05 1.7 0.7 20.0 5.0 0.55 0.01 42,0 18 § 22.0 1.20  0.81 33.0 1.6 yes
Narok channel SAC 3 0.228 20/12/85 7.8 0.13 90 8.0 3.30 358.5 0.60 0.03 5.4 8.3 0.20 48 3 7.2 yes
Pesi channel 5AC & 0.085 19/12/85 8.2 0.12 &9 4.0 €0.30 44.3 1.20 0.03 9.6 3.4 0.22 38 70 33.0 yes
55 Ewaso Narok  SAC 8 0.195 05/12/85 8.0 0.17 102 5.0 €0.30 45.3 3.00 0.03 10.0 2.% + 0.30 38 20 3.6 yes
Ewaso Narok  SAC 8 17/04/86 7.9 0.14 84 9.0 <0.30 39.0 5.80 0.26 3.2 2.7 20.0 9.0 0.7%3 0.0f 26.0 32 30 6.0 1.70  0.94 28.8 1.0 yes
Ewaso Narok  SAC 8 04/07/86 7.1 0.14 84 8.5 0.00 17.17.50 0.19 0.2 0.7 23.0 8.3 0.30 0.01 19.0 14 30 67.0 1.56 0.54 48.9 2.7 yes
Ewaso Narok  SAC10 17/04/86 8.0 0.20 120 14.0 0.7t 31.7 5.20 0.3% 2.7 1.3 34.0 8.0 0.97 <0.01 33.0 28 30 32.0 2.14 0.98 37.2 2.1 yes
Ewaso Narok  SAC10 20/12/85 7.9 0.17 102 6.0 0.30 43.9 2.40 0.02 4.5 5.8 0.38 38 70 24.0 yes
Ngare Narok  SAC10 24/07/86 6.7 0.18 108 18.0 0.00 87.8 4.00 0.29 19.0 1.5 35.0 4.7 0.35 0.03 24.0 24 30 52,0 2.87  1.97 18.7 1.0 yes
Ewaso Narok  SACIS 14/04/86 7.9 0.13 78 8.0 0.7t 22,0 1.70 0.02 1.7 0.7 23.0 4.0 0.65 0.01 42,0 18 10 24.0 1.31 0.63 34.6 1.9 yes
Ewaso Narok  SACiS 0.359 19/12/65 8.2 0.13 90 7.0 3.40 28.¢ 0.7¢ 0.01 8.0 0.7 0.27 3 5 4.8 yes
Mutara 3AD 4 13/04/8¢ 8.0 0.21 128 7.0 {¢.30 87.8 3.10 0.11 8.2 5.5 14.0 2.0 0.83 €0.01 40.0 72 10 37.0 1.64  1.69 1.3 0.9 vyes
fHutara SAD 4 0.073 19/12/85 8.4 0.19 114 4.0 1.50 84.1 3.40 0.05 17.0 &.7 0.26 &9 80 57.0 yes
Naru More 3Ba 2 18/04/84 7.0 0.05 32 4.0 0.35 12.2 1.30 <0.04 1.§ 0.5 4.0 1.0 0.38 €0.01 1%.0 10 3 16,0 0.37  0.34 4.3 0.4 vyes
Ngare Moyok  SBA 3 24/06/86 7.0 0,30 177 21.0 15.0 135.6 1.70 0.32 8.7 9.7 23.0 4.3 0.65 (D.01 28.0 S 330 2.42  3.20 13.8 0.6 yes
Ngare Moyck  5BA 3 22/10/85 8.0 0.25 150 18.0 G5.00 145.9 1.20 <0.01 24.1 18.3 0.27 136 ¢ 3 7.0 ves
Ngare Moyck  SBA 3 0.109 21/02/85 8.2 0.256 156 12.0 €0.30 141.5 2.90 9.01 25.0 13.0 0.21 116 ¢ 3 33.0 yas
Ewasc Ngiro  SBB 2 0.383 16/12/85 8.0 0.13 78 5.0 0.30 &5.9 2.20 0.02 15.0 3.9 0.17 34 15 18.0 yes
t after treatsent
#* the quality of this water is hot good for doeestic use or irrigation

+downstreaa of the station
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Cont. Appendix 4.7  Chemical Data Surface Water

SOURCE R65  Streas DATE pH 0 TS5 CI S04 HCO3 Fe #Hn Ca Mg Na K F NO3 5102 CaC03 Colour TURBI  Sum Sum ¥Dif SRR Potable?
tlow Hard Hazen DITY Cations fnions
cueec aS/ca eg/l mo/! eg/l mo/i mg/l g/l eo/) eg/l mg/l eg/l g/l e/l mg/l Urits F.T.0 =eq meq
Lasuria BB 2 25/06/86 7.8 0.10 &0 8.5 0.00 47.6 11.0 1.05 1.6 2.8 11.0 4.3 0.55 0.02 17.0 39 160 89.0 1,33 1.05 11.9 2.6  yes
Ewaso Ngiro  GBB 2 22/10/85 7.9 0.14 81 5.0 0.30 109.8 3.50 0.09 16.0 12.0 0.24 % 175 82.0 yes
Naru Meru aBC 2 22/10/85 7.0 0.17 102 4.0 0.32 31.7 0.57 €0.01 1.4 5.3 0.12 25 70 3.5 yes
Naru Moru SBC 2 29/07/86 6.6 0.04 24 8.5 1.90 19.5 0,20 0.05 1.1 0.3 7.0 0.5 0.17 0.01 13.0 12 3 A2 0.41  0.61 20.0 0.8 vyes
Ewaso Ngiro  3BC 4 1.752 17/12/83 8.2 0.10 40 6.0 0.90 S50.0 2.20 0.05 10.0 3.6 0.18 4 30 25.0 yes
Ewaso Ngiro  SBC 4 10/04/86 8.1 0.38 225 36.0 12.0 131.7 5.70 0.17 10.6 9.1 40,0 5.0 0.80 0.01 16.0 108 30 36.0 3.36 3.47 1.6 1.1 yes
Rongai SBC S 18/712/85 7.4 0.05 27 4.0 0.30 24.4 1.80 0.02 3.2 2.9 0.14 20¢ 5 18.0 ves
Rongai SBC 5 18/04/86 7.1 0.09 32 6.0 €0.30 17.17.20 0.16 0.9 0.6 8.0 5.0 1.20 €0.01 17.0 14 73 87.0 0.83 0.52 23.3 0.8 yes
Burgquret SBC & 18/06/86 6.9 0.03 15 5.6 0.00 2.4 2,40 0.56 0.8 0.4 5.0 1.7 0.41 06.01 9.8 2 30 31.0 0.44  0.22 33.4 0.6 yes
Burguret 3BC & 29/07/86 6.4 0.04 21 8.5 1.40 24.4 0.50 0.03 1.3 0.3 S.0 0.7 0.19 0.01 12.0 10 10 9.5 0.34 0.68 32.7 0.5 yes
a7 Burguret 3BC & 18/04/86 6.6 0.03 27 7.0 3.40 8.32.10 0.04 0.7 0.4 8.0 2.0 0.43 0,01 15.0 7 15 14.0 0.54  0.44 11.1 0.9 yes
s Burguret SBC & 0.499 18/12/85 7.6 0.04 24 5.0 0.55 12.2 0.69 0.01 2.4 1.0 0.12 10 3 32 yes
Ngobit 3BC 8 22/10/83 8.0 0.16 93 8.0 1.10 117.1 1.50 <0.01 14.0 15.0 0.22 9% ¢ 3§ 140 _ yes
Kgobit SBC 8 0.401 16/12/85 B.0 0.11 46 6.0 0.42 S56.1 0.Bf 0.01 12.0 3.9 0.16 46 20 7.5 ves
Nanyuki SBE 1 18/04/86 5.7 0.07 43 &.6 €0.30 23.2 15.0 0.24 0.4 1.1 5.0 2,0 1,20 0.03 11.0 19 80 140.0 1.10 0.64 26.7 0.8 yes
Nanyuki SBE 1 23/12/85 7.5 0.04 24 5.0 0.36 29.3 0.45 (0.01 2.4 4.4 0.11 24 15 2.4 yes
Nanyuki SBE 1 26/06/86 7.2 0.03 18 5.6 0.40 1.8 0.20 0.43 0.5 0.3 5.0 1.1 0.54 <0.01 11.0 1.5 20 3.6 0.32  0.22 17.2 0.7 yes
Ontulili SBE 2 18/04/86 7.5 0.07 44 5.0 0.30 20.7 2.70 0.14 1.3 1.9 10.0 3.6 0.55 0.02 20.0 17 30 25.0 0.85 0.52 24.4 0.7 yes
Ontulili SBE 2 18/12/86 7.6 0.053 27 4.0 €0.30 25.8 1.40 ¢0.01 4.0 2.9 0.13 22 45 11.0 yes
Kergeni SBE 3 18/04/86 7.3 0.10 &0 7.0 1.40 43.9 4.80 0.06 1.7 2.8 11.0 7.0 0.60 0.0f 15,0 36 70 47.0 1,15 0.98 7.9 0.6 yes
Kongoni SBE 3 18/12/83 7.6 0.08 48 4.0 1.50 29.3 1.60 0.01 4.6 2.9 0.13 24 &0 17.0 yes
Sirimon SBE 4 18/12/85 7.8 0.05 30 4.0 0.64 14.5 0.50 <C.01 4.0 0.5 0.13 12 S 21 yes
Siriacn 9BE 4 18/04/86 7.4 0.0¢ 34 6.0 1.40 17.1 0.40 0.03 1.5 1.2 9.0 2.4 0.48 €0.01 13.0 14 3 3.1 ¢.65 0.50 12,5 0.7 vyes
Sirison SBE 4 26/06/86 6.3 0.03 18 5.6 0.33 2.4 0.30 0.34 1.3 0.6 B.0 1.5 0.4B (0.3t 140 2 3 0.3 0.33  0.23 39.3 0.7 vyes
Teleswani SBE 3 0.129 1B/12/85 7.5 0.07 42 €0,30 2t.8 1.80 0.06 4.6 2.4 0.15 2¢ 3§ 10 yes
Telesuani SBE 5 18/04/86 7.7 0.07 44 4.0 071 22,0 0.70 0.05 .6 0.5 4.0 1.0 0.45 0.01 3%.0 18 3 10,0 0.43 0.31 8.1 0.3 ves
Timau 3BE & 0.081 1B/12/85 B.1 0.08 48 1.40 29.3 1.60 0.01 4.0 3.4 0.19 2 3 6.4 yes

t after treatsent

# the quality of this water is not good for dosestic use or irrigation
+downstream of the station
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Cont. Appendix 4.7  Cheamical Data Surface Water

SCURCE R6S  Streaa DRTE pH 0 TS CI 504 HCOS Fe Mn Ca Mg Na K F NO3 §i02 CaC03 Celour TURBI  Sua Sum %Dif SAR Potable?
flow Hard Hazen DITY Cations fnicns
cumec #S/ce =g/l mg/l ag/l =g/l =g/l mg/l mg/l mg/l mg/] mag/! mg/l mg/l eg/l Units F.T.U mec meg

Timau SBE & 18/10/85 7.4 0.07 42 8.0 2.70 48.8 0.23 <0.01 4.4 5.8 0.20 40 i %0 yes
Tisau 3BE & 18/04/86 7.9 0.07 42 7.0 <0.30 24.4 3.30 0.12 1.6 1.4 7.0 2.0 0.58 <0.01 23.0 20 3 2.0 0.67 0.6 3.0 0.5 yes
Timau SBE & 25/06/86 6.8 0.09 54 8.5 0.00 2.45.00 0.51 1.0 1.1 17.0 3.9 0.64 0.03 20 100 S1.0 1.18  0.31 §7.9 1.4 yes
Liki SBE 7 26/06/86 6.3 0.03 18 7.1 0.67 6.1 1.30 0.43 0.7 0.4 10.0 1.8 0.49 0.01 13.0 3§ 30 16.0 0.61 0.34 28.3 1.2 yes
Liki SBE11 0.179 23/12/8% 7.6 0.03 27 3.0 0.74 9.8 0.24 <0.0t 1.8 0.9 12.0 0.12 8 30 16.0 yes
Liki 3BE12 25/06/86 6.3 0.03 15 5.6 0.10 2,410,900 0.37 0.5 0.3 3.0 1.7 0.40 <0.01 9.9 2 20 6.9 0,27 0.22 9.8 0.4 yes
Liki 3BE12 0.106 23/12/85 7.2 0.04 24 4.0 0.85 12.2 0.40 €0.01 1.6 1.5 €0.10 10¢ § 1.4 yes
Nanyuki 12km+ 3BEZ0 17/04/8 7.4 0.08 S0 7.0 <0.30 22.0 15.0 0.28 0.6 1.2 10.0 5.0 0.48 0.02 26.0 18 280 145.0 1.24  0.39 35.5 0.9 yes
Nanyuki Ske+ SBE2Q 04/11/85 7.3 0.05 27 5.0 9.00 351.2 2.80 <0.0! 3.2 8.3 0.17 42 300 78.0 yes
Nanyuki SBE20 0.901 17/12/85 7.4 0.06 36 4.0 0.90 22.0 1.00 <0.01 2.4 2.9 0.19 30 8.0 yes
Nanyuki SBE21 0.579 17/12/8% 7.5 0.03 27 3.0 0.73 19.3 0.80 <0.01 2.8 2.2 €0.10 16 3 4.8 ves
Ewaso Ngiro  SD 35 17/04/86 7.9 0.16 56 12,0 <0.30 51.2 11.0 0.19 2.6 3.5 14.0 4.0 0.62 0.01 17.0 42 50 67.0 1.83  1.22 11.4 0.7  yes
Ewaso Ngire 5D 35 05/12/85 7.8 0.10 95 57.0 4.00 1.132.0 1.60 0.1 7.2 3.4 0.16 32 70 58.0 yes
Archer's Post SE 3 03/12/86 7.0 0.16 93 8.5 0.00 82,9 13.0 0.80 4.8 4.1 15.0 6.7 0.88 0.02 10.0 brown 235 1.90  1.64 7.4 0.6 yes
Ewaso Ngire SE 3 11/04/85 8.1 0.31 186 29.0 <0.30 268.3 100 1.90 18,0 25,0 17.0 27.9 0.80 0.06 13.0 220 2250 8.03 5.26 20.8 0.3 yest
01-Arabel Karandi 17/04/85 8.0 0,37 198 30.0 3.00 70.7 2.30 0.23 6.3 3.7 45.0 14.9 0.53 0.0%f 3J&.0 38 3 24.0 3.03 2,14 17.3 1.8 yes
01-Aragel Karandi 28/10/83 8.1 0.25 1350 28.0 1.70 85.4 1.30 0.03 14.0 8.5 6.28 70 30 15.0 yes

* after treatsent
## the quality of this water is not good for domestic use or irrigaticn
tdownstreaa of the statianm
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Appendix 5.1 Borehole data from M.0.W.D Files

BOREHOLE ~ LOCATION  MAP SHEET  TOTAL DEPTH TO TESTED  DATE OF

LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD COMPLETION
(degrees-

(Ref.No.)  minutes) (Ref.No.) (m) STRUCK REST 83/h {day-mo-yr
(m) (m)

P125 3643 NI13 10673 b6 - 23,66 13 1.64 20-01-31
P12& 3708 N12 10773 84 a9 43 0.10 16-01-30
r137 3647 N22 10672 76 40,76 27 1.54 27-06-31
P14t 3648 NI 106/2 b7 62 14 11.34 16-05-31
P144 3716 N2 107/4 30 = = = 10-06-31
P1435 3628 NOB 105/4 34. 26 8 1.36 17-06-30
P152 3658 ND&  106/4 70 45,57 43 3.45 18-07-31

P133 3647 N24 10672 . 98 88 34 0.11 21-06-32

P163 3703 NOZ  107/3 34 18 15 3.68 18-09-31
F164 3701 09 12171 87 46,84 46 1.09 07-10-31
Pi67 3700 So1 12111 &4 32 43 6.35 29-10-31
P17t 3649 Ni2 106/4 121 i1 b4 0.45 11-06-32
P172 3649 N25  104/2 81 30 44 4.18 03-03-3

P173 3651 N23  106/2 b 39 32 .03 19-04-3

(=]

€0022 3707 N12 10773 32 i = 0.42 03-37
£0023 3707 NI3 107/3 32 = = - 03-37
£0024 3707 NI3  107/3 3l o = = 04-37
£0025 3708 N12 107/3 22 - - - 04-37
€0026 3709 NIO  107/3 37 & = = 05-37
£0027 3708 Ni1 10773 34 - - 3.60 05-37
Cooz8 3708 N12 10773 69 - = 6.78 05-37

£o037 3628 N19  105/2 158 b6 46 2.70 49-38
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P158 3658 K02 106/4 75 38 47 = 11-08-31 .




l-----------

BOREHOLE

(Ref.No.)

£0047

C0045

cotot

€0139

£o149

Co150

£0153

Co154

£0158

Co159

C0160

£o187

£0193

C0195

£0207

£o224

co228

€0233

€0235

Co237

LOCATION ~ MAP SHEET  TOTAL DEPTH TO TESTED
LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD
(degrees-
minutes) (Ref.Na. ) (m) STRUCK REST  a®/h
(m) (n)
3630 N24 106/1 186 101,145 23 5.94
3639 Ni2 10673 &9 36 36 6.78
3638 K13 10473 152 43 97 3.30
3644 NO4  104/3 83 75 34 4.86
3631 NOT  104/3 83 76,84 18 0.90
3629 NO7 105/4 119 - 76 0.57
3631 NIt 104/3 112 111 55 9.00
3709 N0 107/3 53 32 29 2,34
3704 00 10773 122 101 55 3.24
I717 i3 107/4 27 24 8 3,64
3714 W14 107/3 107 1,93 48 3.84
3718 Ni4 10772 LK 35 19 0.78
3714 HiS 10772 60 = - -
3712 Ni4 107/3 74 49 25 0.12
3712 K13 19773 &7 &4 23 10.86
3705 N1O 107/3 70 - = &
3707 W17 107/1 85 38,49 34 0.48
3707 N7 107/1 73 39,49 3 0.54
3710 M2 10773 110 a8 27 0.84
3714 N14 10773 122 35,83 52 6.54
3709 Ni9 107/1 % 88 34 1.56
3712 NO9 107/3 91 79 27 3.10
3713 NO9 107/3 bb - - -
3640 501 12071 107 27,61 | 0.24
180

DATE OF
COMPLETION

(day-mo-yr

06-40
06-41
02-41
07-41
07-41
03-41
07-41
09-41

10-41

04-42
07-42
01-43
05-43
11-42
08-43
06-43

09-43



BOREHOLE ~ LOCATION  MAP SHEET  TOTAL DEPTH TO TESTED  DATE OF
LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD  COMPLETION
(degrees-
(Ref.No.)  minutes) (Ref. No.) (m) STRUCK REST  w3/h (day-mo-yr
(m) (a)
£0241 3716 NOB  107/4 122 82 21 1.08 10-43
C0244 3642 S01 1201 131 & 7 0.54 11-43
£oz83 3643 502 120/1 58 20,49 23 12.00  12-58
o289 3710 N14 107/3 76 37,61,73 32 3.6 11-43
£0296 3645 No&  106/3 bb bb 18 9.22 04.44
co297 3643 N12  104/3 308 59,244 50 1.14 09-44
£o3o8 3649 00 120/2 31 e % » 04-44
C0309 3649 00 12072 134 68,72,110 17 3.54 11-44
0337 3642 N1B 107/1 236 56,186 b4 1.60 27-04-45
Co342 3634 N26  106/1 i1 49,110 37 13.62  04-45
L0346 3703 M7 10771 36 7 7 0.24  06-45
co3nt 3707 N23 1071 35 18 12 1.80 06-45
o372 3705 W23 107/1 33 17,30 16 0.48 08-435
£0373 3659 NOS  106/4 59 50 50 0.54 08-45
0382 3641 HO1  106/3 152 40,97,147 bb 4.80 11-43
0395 3635 00 10674 61 42 32 1.56 02-46
L0396 3650 00 106/4 19 9 7 0.30 02-46
£0433 3652 NO7  106/4 26 18,25 13 1.62 08-44
C0490 3658 00 12072 38 32 30 7.56 12-46
o508 3658 §12 12072 92 72,85 LY 16.32 02-47
0513 3645 NO7  106/4 105 30,98 34 4.32 03-47
£o522 3645 507 120/2 L 30,38 25 8.58 04-47
£0523 3707 NO2  107/3 79 56,70 4¢ 7.06 04-47
o527 3701 NO3  107/3 105 54 50 0.64 04-47
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BOREHOLE

(Ref.Na.)

COS3S

£o371

£0593

£0596

£o599

L0400

Cos11

L0474

C0&90

C06%4

C0713

co718

£o859

£0876

Cogs4

£0887

£0913

£0922

C0932

€095t

£0954

£0957

Cio08

LOCATION  MAP SHEET  TOTAL DEPTH T0 TESTED  DATE OF
LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD  COMPLETION
(degrees-
sinutes)  (Ref.No.)  (a) STRUCK REST  a%/h {day-so-yr
(m) (m)
3458 NO& 10674 48 40 40 b.42 05-47
3649 NO9 10674 16 26,70 16 3.60 06-47
3719 N7 107/2 78 29,67 49 4.08 02-33
3452 NOB 10674 122 41,119 35 2,74 07-47
3716 N6 10772 76 21,43,59 b 2,94 10-47
3718 N14 107/4 34 36,45 15 2,28 10-47
3718 N15 107/4 20 = - - 09-47
Jo41 N4S 92/ 72 33,47 18 13.50 11-47
3710 NO§ 107/3 &9 47 29 1.08 05-48
3653 NO7 10674 40 37 32 3.64 11-44
3705 NO4 107/3 108 107 32 6.78 06-48
3638 NO9 106/4 63 44 L3 0.48 05-44
3638 NOB 106/4 132 69,119 50 0.90 07-43
3639 §13 12042 74 69 35 0.35 07-05-49
3647 NO7 106/4 177 174,177 19 0.2¢4 06-47
3647 506 120/2 83 33,47 39 0.53 14-06-49
3653 S11 120/2 126 &4 49 0.95 26-05-49
3622 N24 105/2 244 92,158, 239 44 2.76 v4-51
3701 00 10773 110 95 48 6.00 08-49
35643 NO2 10673 183 43,155 45 3.48 09-49
3624 N28 105/2 285 - = - 07-49
Sbﬁp NOS 10674 102 66,93 49 8.64 08-4%
3651 NO9 10674 136 34,154 2 8.22 09-49
3638 NO7 106/3 203 149 40 3.46 12-49
182



BOREHOLE ~ LOCATION  MAP SHEET  TOTAL DEPTH T0 TESTED  DATE OF
LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD  COMPLETION
(degrees-

(Ref.No.)  minutes) (Ref.No.) (n) STRUCK REST  w3/h {day-mo-yr

(m) (m)
C1013 3633 505 120/2 140 60,102,133 49 4.62 11-49
cio18 3628 N33 91/4 251 ' 142,198,230

247 1153 4.43 11-49

Ci124 3657 513 120/2 104 92 82 430 06-05
C1139 3718 Ni3 107/4 48 - 5 s -50
Ci140 3635 §15 120/4 122 98,119 a2 6.74 07-30
C1143 3638 NOS 10673 208' 131 43 2.94 08-30
Ci164 3652 512 120/2 92 44,85 37 2,43 -30
C1148 3651 S13 120/2 126 85,127 84 3.43 -50
C1217 3617 N18 105/2 111 107 98 6.82 -30
C1224 3618 N17 105/2 122 52 . 0.10 =30
L1230 3720 N2 107/4 122 58 43 1.18 -50
C1237 3630 N&S  92/3 139 104,128,139 98 2.28 12-30
£1262 3720 NI13  107/4 122 2.1 it = -30
C1360 3718 Ni4 107/4 a1 * - = 09-30
C1381 3630 NOB  105/4 213 31,83 30 0.48 03-51
£1397 3631 NA3  92/3 239 94,106,206,

216,245,255 123 1.3 05-51
C1473 3632 N&S 92/1 134 122 45 1.9 07-31
L1498 3705 N15 10771 92 52,17 49 14.14 08-33
C1562 3652 504 120/2 121 111 30 8.32 09-51
£1563 3700 503 120/2 154 114,152 67 Jeid 10-31
C1565 3644 N6 92/1 137 82 b4 2.04 10-51
C14500 3646 N30 92/2 84 &7 35 J.46 11-31
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BOREHOLE

(Ref.No.)

Cib4b

C1549

C1663

C1679

C1684

C1696

C1497

C1693

C1699

C1700

€1752

Ci767

£1785

C1791

£1792

£1813

£1819

£1832

LOCATION

LON/LAT
(degrees-
minutes)

3831 N335

3637 N33

3641 NO4

3636 N33

3709 N0

3643 N20

3643 NIS

3648 N13

3636 NiB

3636 Ni8

3643 N1S

3631 N13

3649 N13

3630 N12

3638 NiB

3645 NO4

3643 N33

3638 NO9

3633 N43

3645 NO&

3638 N12

3710 N24

3637 N27

3534 N31

TESTED
YIELD

a%/h

DATE OF
COMPLETION

(day-ma-yr

NAP SHEET  TOTAL DEPTH T0
1:50,000  DEPTH  WATER LEVEL
(Ref.No.)  (w)  STRUCK REST
(m) (m)
92/3 153 - -
92/3 90 - -
106/3 it - -
92/3 133 7 47
107/3 b6 59,62 53
106/1 123 91,%,112 35
106/2 9 - -
106/2 65 55 9
104/1 76 52 b
106/1 85 70 7
106/1 183 177 54
106/4 52 - -
106/4 b1 55 8
106/4 172 85,98,151,170 59
106/1 82 49 39
106/4 161 85,14 82
92/3 19 49,113 4
106/3 121 107 2
92/3 179 21,174 89
106/4 i76 3 9
106/3 101 43,98 56
107/1 53 24,50 19
106/1 180 142,174 7
92/3 250 32,227 3
184

6.90

11.40

6.72

6.84

7.08

7.08

-+
.

wn
o

7.98

3.30

10.02

2.34

16.38

3.30

1.38

08-52

08-52

04-33



BOREHOLE LOCATION  MAP SHEET TOTAL DEPTH TO
LON/LAT 1:50,000 DEPTH WATER LEVEL
(degrees-
(Ref.No.) minutes) (Ref.No.) (m) STRUCK REST
(a) (m)
C1845 341 N30 92/3 177 39,174 50
c1682 3630 N3& 9273 264 122,262 94
£1884 34648 N48 9272 183 100,144,155 47,85
C1895 3625 N28 105/2 239 76 63
C1896 3643 N4b 92/1 104 27,99 24
C1899 3622 Ni4 10574 133 64,122 48,39
£1918 3719 NS 107/2 168 83 33
1921 3635 N21 10671 220 30,99,119,
189, 28
£1953 3623 NOZ 105/4 78 63,74 27,25
£1957 3643 N22 10671 137 136 50
£1977 3617 N23 105/2 163 127,136 79
£1980 3716 W15 107/4 107 39 37
£1984 3643 501 12071 70 24,55,63 18,12
£2003 3646 NOZ 10674 183 44,99,157,177 24,53
£2014 3704 NS 107/1 70 63 34
£2023 3639 S04 120/1 25 50 43
£2027 3641 501 120/1 211 37 -
L2034 J641 504 120/1 b1 28,116 19
£2037 3644 N29 106/1 30 - -
£2135 3705 N21 10771 71 24,63 26
C2142 3547 N3& 92/4 247 145,220,230 133,126
£2144 3617 N2& 105/2 244 31,119,123,
233 44
£2188 3701 N22 107/1 153 109,142 43
£2189 3659 N1O 105/4 98 76 =
185

TESTED
YIELD

ad/h

ra
)

o
na

0.%0

11.10

3.06

0.6

.48

0.3

0.60

4.08

0.80

DATE OF
COMPLETION

(day-@a-vyr

06-33

08-33

08-53

26-01-54

01-54

03-34

04-54



BOREHOLE ~ LOCATION  MAP SHEET  TOTAL DEPTH TO TESTED  DATE OF
LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD  COMPLETION
(degrees-
(Ret.No.) minutes) (Ref.No.) (m) STRUCK REST  a%/h (day-mo-yr
() (n)
£2190 3619 N27 105/2 244 93, 136 . = = 04-54
£2218 3616 NO3 105/4 213 34,168,204 35 1.98 05-34
£224% 334 00 104/4 212 152,204 43 13.62  08-34
£2258 3623 N13 104/4 68 49 24 3,60 04-09-54
€2239 3648 N37  92/4 110 90,110 73 2,70 08-34
c22m 3700 NO3  107/3 148 88,99,148 81,446,837 5.94 10-54
£2280 3636 W31 9213 110 98 49 13.08  10-54
£2285 3623 N13 105/4 165 7,73,110,152 &3 3.30 13-10-54
£2314 3715 NO7 107/4 92 31,83 31,27 1.44 11-54
€2315 3713 NOS 107/3 14! 46,65 32 10.92 11-54
£2314 3713 NO7 107/4 46 24 14 14,52 12-54
£€2318 3a2a N3i 91/4 152 109,137 70 13.20  01-33
£2328 3638 St1 12072 113 74 &7 12.73 -55
C2345 3657 514 120/2 114 14 3 10.91 -3
£2349 3647 S04 120/2 197 24,59 17 6.37 03
C2354 3630 NGO 91/4 138 79,137 61 6.84 03-35
C2343 3650 NO1 104/4 164 67,128 67,65 0.84 02-33
C2369 3643 506 120/2 157 79,120,133 a3 3.68 -39
£2375 3557 NO9 106/4 128 69,72 61 1.68 01-55
C2381 3624 NOB 105/4 160 82,142 24 3.30 16-06-53
C2400 3641 N3G 92/3 1535 58,143 30,687  5.46 06-53
C2401 3625 NO& 10574 106 - 0 = 09-06-55
C2405 3625 NOS 105/4 72 - 0 & 05-07-35
C2414 3630 NO2 106/4 317 77 72 0.12 08-35
186



BOREHOLE ~ LOCATION  MAP SHEET  TOTAL DEPTH TO TESTED  DATE OF
LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD  COMPLETION
(degrees-
(Ref.No.) minutes) (Ref.Na.) (m) STRUCK REST  e%/h {day-mo-yr
(n) (m)
L2445 . 3636 NOB 10674 144 - # 2 11-35
C2443 3630 NAS 92/4 107 67,99 44 - 19-33
C2479 3640 501 120/1 142 35 23 0.30 02-3¢6
C2506 3643 NO1 106/4 244 97 89 0.84 04-35
£2509 3648 NO2 106/4 119 24,70 17 .« 14,04 03-36
L2361 3646 N10O 106/4 92 37,81 37 9.06 06-56
£2562 3648 N11 106/4 213 52,146,202,204 45,62 13.62  09-56
£2574 3627 N24 105/2 279 266 73 2.82 10-36
L2576 3702 NO2 107/3 - 145 32, 63,753,128 40 9.06 10-35
£2594 34630 NO7 106/4 g4 31,78 4 9.06 10-56
- €2393 3643 NO2 106/3 172 27,38,164 20,44 10,92 11-36
£2597 3712 N1O 10773 107 92,99 44 0.0 11-56
C2533 3636 N2b 106/2 61 35 26 t.14 11-3¢
£2634 3647 NO& 106/4 283 44,277 31 1.36 42-37
C2674 3652 N0 §2/4 125 27,116 - .80 05-57
C2691 3623 N14 105/4 T4 70 0 4,50 03-07-57
c2127 3631 N21 106/1 179 73,104,176 &0 3.78 11-57
€2750 3652 NAL  92/4 160 73,116,133 49,44 3,00 03-58
£2803 3659 NO7  104/4 92 35,58 32 1.32 03-58
C2805 3635 N29 106/1 194 38,140,172 49,40,55 11.88 07-38
C2816 3624 NO2 105/4 18 18 - 4,60 16-07-38
£2833 3630 N25  108/2 282 76,256 83 7.48 10-58
C2844 3630 N38 91/4 286 152,165,196,275 143, 4.72 12-38
135,
141,162
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BOREHOLE ~ LOCATION  MAP SHEET  TOTAL DEPTH TO TESTED  DATE OF
LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD  COMPLETION
(degrees-
(Ref.No.)  minutes) (Ref.No.) (m) STRUCK REST  a#%/h {day-so-yr
(m) (n)
€285 3621 N12  105/4 % 43,79 40 8.40 12-12-5
£2358 J624 NIT 10574 107 17,41,30,108 12 7.00 02-59
£2889 3634 N13 10473 238 123,214 80,69 10.14  03-59
£2893 3036 N24  104/1 122 37,108 46,49 5.64 04-59
£2899 3631 NI 10674 182 39 38 - 03-59
£2904 3628 N29  103/2 118 24 12 0.12 04-59
02949 3623 NOZ  105/4 34 - 4 -
£2998 3657 N27  106/2 123 = & 0.12 02-60
£3014 3636 26 1064/2 43 34 34 5.40 02-60
£302 IS N6 10772 98 56,58 73,56 1,20 04-60
L3023 3721 Wi 10712 78 34,52 27 4.50 44-60
€3054 3624 NIZ  105/4 92 18,85 15,21 2,94 08-60
C3053 3636 N47  92/1 92 31,79 27 14,16 08-60
€303 3633 N3Z 9273 196 99,193 54,64 5.94  0Z-80
€377 INng 107/4 99 13,96 7,4 1,23 28-07-80
£3078 le17 N14  107/4 126 - - - -0
£3093 3631 N2& 106/1 244 74,238 56,101 11.28 12-60
L3115 3624 N27  105/2 308 183 122 0.24 03-61
c3119 3629 N33 91/4 - 235 76,152,221 41,68 5.52  04-41
£3122 3633 NI 92/3 155 96,149 24,15 11,70 05-6i
£3200 3640 N34 9273 138 59,122 35 12,60  07-82
3201 3643 N32 9273 159 91, 122, 158 73,46 2.58 10-62
IRV 3542 N2§  106/1 198 69,183 3,9 2.28 12-62
£330 JTHA NI 10773 152 79,953,110 76,79,69 8.88 09-64
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BOREHOLE ~ LOCATION  MAP SHEET  TOTAL DEPTH T0 TESTED  DATE OF
LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD  COMPLETION
(degrees-
(Ref.No.) minutes) (Ref.Na.) (m) STRUCK REST a/h {day-mo-yr
(n) (m)
L3316 32 NM12 - 10713 b4 27 - 0.12 10-64
£3413 3643 NAZ 9213 177 79,146 24,37 4,50 10-66
£3420 3701 W29 10771 119 93 23 4,32 -
£3430 3659 N3Z  92/4 168 44,152 30 0.42 03-67
£3434 3638 N3O 10472 91 46,67,88 39 3.66 04-47
£3450 3712 N29 10771 100 58,82 47 8.16 06-47
£3533 3641 AR 9273 125 20,113 6,12 8.16 12-68
3358 3704 N18 107/1 148 61,91,140 24,2 2.58 03-69
£3563 3648 NIB  106/2 68  42,58,63,67 33,34 5.12 04-6%
C3670 3640 S01 12043 213 56,234,243,268 46,127, 0.03 29-04-70
82
C3e72 3617 N19  103/2 104 21,43 4 - 06-70
C3704 3641 502 120/t 33 7,14,22 3 0.75 -
C3761 3627 N26  105/2 258 128,223 115 = 07-71
£38s7 3700 K01 107/3 152 61,121 59 - 08-72
C3916 3617 N20  105/2 132 22,87,101,119, S50 5.45 30-08-70
£4180 3619 NO3  105/4 107 84 19.4 13.2 29-19-73
£4683 36531 NO1L 10474 213 47,199 37 S.46 =70
C4484 3643 00 104/3 165 70,97 50.4  10.91  28-09-79
£4724 3648 N0 10474 250 50,110 36,74 6.82 16-01-80
C4725 3649 NO&  106/4 286 110,266 5 .73 15-01-80
C4726 3651 KOS 10&/4 90 58,85 30,44 12.55  07-02 89
427 3658 NO4  106/4 82 68,78 51.2 4,58 24-42-84
£4737 3648 KOS 106/4 230 74,184 70,87.3 3.0 29-03-80
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BOREHOLE LOCATION MAP SHEET TOTAL DEPTH TD TESTED DATE OF

' LON/LAT 1:50,000 DEPTH WATER LEVEL YIELD COMPLETION
(degrees-

(Ref.No.) minutes) (Ref.Na.) (a) STRUCK REST R/h tday-ro-yr
l (a) (m)

£5019 3702 K02 10773 180 40,100 0,42 0,05 -11-80
l £S049 3619 NZ7 105/2 154 20,128 1,95 9.8e Ju-04-82
l £5139 3718 N21 107/1 100 85 5.4 0,48 17-11-32

{5140 3717 Ni8 10771 72 42,46,50 ?
' £5197 3710 N22 107/1 WNO INFORMATION HAS BEEN RECEIVED

C5360 379 N24 10771 63 20 3.9 5.94 28-06-83
I 190
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APPENDIX 5.2
Test Pump Data



Pumping time, t(minutes)

recovery (/)

3
1 2 3 4 5678910 2 3 45678910 2 3 4 567891 2 3 45678910 2 3 4 5678910 2 3 4 5678910
0 B T il T O O s W R U o O [ R A A G Y 6 8
b . s ‘.QI
6~ gy ey Recovery phase, T=0.183Q ¥
. o . AS~
8 S, AS’=2.‘!m 8 -
. ¢ = 0.183x 873
12 & ) 2.9 I
. = = S.(gmz/dcy
16 g "
20 - : : -
24— . -
28 \ . -
o ¢ : i
) =
L1
£ 36— i -
w
g AS=21.3m.
2 . -
o .
© .
48 s ~
52 & e
= AR BOREHOLE C 555
- Specific capacity, Q/S =0.3 m*/day I
o Pumping phase, T = 925530 = Q.1g:1! x387.3 Transmitivity, T = 2.6 m¥day =
) =0 75m2/day Discharge,Q= A3m*hr at a drawdown, s =10 metres -
T 1 1 Illlll.' I | 1 ]lllllz T I L R ) 1 IITTIII1 g | 1 1 llllllz 1 1 s 3
1 2 3 4 5678910 2 3 4L 5678910 2 3 & 567891 2 3 4567890 2 3 45678910 2 3 4L 567891



pumping time, t (minutes) : . recovery [ t/t‘z) ;
3 3 4 5678910 2 3 4L 5678910
K O A £ o A i i AR A R S T 4 A &k R A A &
0 Ms‘w.m.
1 - . -
"4 Recovery phase, T =02185?,
24 . =
5 § _0183x46.6
3 - - 5 - 0.4 ~
L . " = 213m7 day. W
5 ) . . =
6 - ¢ . e
$ : .
E 7 9 .' ° B
» . . L
— §. 8 - .
& 2 , .
z 9 - . 5
E .
v v
10 AS=0.6m. i
- 0.183Q 0.183x 46.6 -
Pumping phase, T= AS = (1;
2 BOREHOLE C887
=14.2m"/ day. .
Specific capacity, /S =4.7m"/day
Transmitivity, T =213m%/day
Dischage,0=1.96m3/hr. at a drawdown, s=10metres
p= TS Erd T TTTT Dl T




1431

drawdown, s (metres)

7 T
pumping time, t (minutes) recovery (%4 ) , i
1 2 3 & 567891 2 3 4 56789100 2 3 4 567891 2 3 45678910 2 3 4L 567890 2 3 4 5678910
0 T e 0 I i ) N A T TS i S T i A R O D O O
S"=1.0m.
2 a L
.. ®
" —
4 Recovery phase, T =0.183Q
. AS .
6 — . ) =
. = 0183 x 737 .
N 1.0 L,
8 = é B
. =13.4 m?/day .
10 4 L] 3 —
.
> L]
12 . -
A L]
= .
14 * & -
L] -
& -
16 . ® f—
...
k2 . -
18 - w14m. B
\ L ]
m— —
Pumping phase, T = 0:1830 _ 0183x 73.7
B umping phase s 2 1z L
= 9.6m”day BOREHOLE C 957
Specific capacity, Q/S =3.8m%/day
Transmitivity, T =13.4 mz/duy
Discharge, Qi=1.59 m¥hr. at a drawdown,s=10metres
T 11 L LTIt T T T ITTT0; 11 1.1 050l T 1 I'ITEETG . L T LIt ¥ L 1 ITLri;
1 2 3 4L S678910 2 3 4L 5678910 2 3 4L 567891 2 3 LS 678910 2 3 4L 5678910 2 3 L 567891




pumping time, t(minutes) recovery |( Y )
1 2 1 2
2" 3 5
oL LETEMP 3 1 ateIME ¢ petenen 3 3 epeInf 3 P tEeIne ot premms
AS"=0.95m.
L= i -
8 — ‘ L
= . Recovery phase, T=0.1830 =0.183 x159.6 ., P
. AS” 0.95 .
16 — T % -
) =30.7 m%/ day .
20 ’ i
26 : . 4
—0-; . g -
o -
=~ 28— . —
o -
E .
Tn— 32+ ® —_
b -
Xe} € * g
L 2 36 - . —
3 s
2 e AS=0.6m.
5 40— o
4L &
ol Pumping phase, T=0.183Q0 =0.183x159.6 BOREHOLE C 2858
AS 0.6
4 Specific capacity, Q/S =4.6m2/ day
= 48.6 m%/ day =
i Transmitivity, T =30.7m?/day
- ' Discharge, Q =1.93m%/ day at a
drawdown, s = 10 metres B
1 I ¥ 3 Vit
1 2 3 4 5678910 2 3 & S 6789102 2 3 4 S 67891 2 3 4 5 678910 2 3 .45 6789102 2 3 4 1516;;;103



pumping time, t(mjnutes) % ; recovery(t/p)

1 2 3 4L 5678910 2 3 4L S 678910 2 3 4L 567891 2 3 4L 567891 2 3 456789100 2 3 4L 5678910°
0 b1 5 14101 TP R Py T b tTirt "I (N Tl W i E Y Yyt T
. 1AS™=16m
8 . e
. +
i3 Recovery phase, T = 0.183Q =0183 x129.8 |
. AS” 1.6 .
16 — ) =14.8 mzlday -
20 : -
- .
24 — =
) . .
o 28 P
- . .
£ ' .
= E 324 . N
o L . .
gas— - . . L
S B
gw"‘ N -. —
—
-} LI ° "
44 Hw . 5 o[
- 1 L
L8 \‘\’isljj.zm.
52 — e BOREHOLE C 2895 -
. Pumping phase, T=2-;83_0 = -182 ;129-8 Specific capacity, Q/s = 2.53m7day 15
S ;
Transmitivity, T=14.8 m¥%da
- = 5.6 mz/day Y. d =
Discharge, Q=1.05m>/hr. at a
- drawdown, s =10 metres. -
T =T T3t T LR S T TTItn v 1T T v IohITL, T L 1 LrrTa, =7 [ LLLENy
1 2 3 4 5678910 2 3 4 s 678910 2 3 4 567891 2 3 &4 5617891 2 3 4 5678910 2 3 4L 567890




LIST OF APPENDICES, CHAPTER 6

6.1 Water Supplies in Laikipia District

197






-----------’

APPENDIX 6.1

Water Supplies in Laikipia District

198




WATER SUPPLIES IN LAIKIPIA DISTRICT.

APPENDIX 6.1
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: NR : RANCH OR : DIVISION : WATER : RESTRACTION t NO OF : CATTLE : SHEEP & : DEMAND : EXPANSION : FROBLEMS &
3 : WATER SUPPLY : : SOURCE(S) § t PEOPLE : HEADS : GORTS @ M3/DAY : PLANS  : REMARKS :
: : g : : MS/DAY & NMSTHOD @ : : : 2 : -
t & & Ng'arach : Ng'arua @ : : : : - : t : :
: ¢ faraers 2 § : | | : H s $ : i
: ¢ scheme - : . : g 2 . z H ¢ : 3
5 : Ngarua : t H ! 3000 @ 1300 : SO0 : : None : silting at
: : H : § X : 5 : 3 ¢ the intake @
: : : 1 H : H H H ! : water not :
: ! : - 4 s ¥ 5 : 3 : treated -
t 7 & Kinasba : Ng'arua : Borehole : iElectric: 30 : : 0.1 : Bigger @ Lack of :
g :(police : C3069 : : pusp  :{Health : : : (for 1 storage : piping net-
: + station & $ : : : centre : 3 : Health : tanks in : work wmater :
i : Kinaaba $ 3 H : tand 50 @ s : centre}: construc- : goes to :
: tHealth Centrel: : A g ¢ police : : : : tion but : pelice stan. @
: 3 : : : 2 : station: 8 : : expansion : and Kinaaba :
s H : : ¢ $ $ : : : : is not in : Health :
: : s H H : : : H : : the near : Centre :
- - % 3 : : 5 : 2 g : future : H
: : : : : : g H - H : Replace- : One generator:
: : 2 : : g : : H : ¢t ment of & not working. :
: : H ! : H $ : 5 $ ! one ! A second one @
: : : : : : : : : : generator : working but
: : : : : : : ¢ H H : necessary ¢ rather toc @
2 3 : 3 : 5 3 - : $ $ : small, $
: 8 ¢ Sipili ¢ Rumuruti : Borehcle C913 ¢ 10 : : : : : : : :
: : (Hutukanio @ : riduring @ pusp @ 400 & 1000 : J0GO : Extensions: Salinity of
H ¢ Farsing co.) : ¥ tdry ¢ £ 2 $ : : Kaharati, : water and 2
~ : : 3 iweather): 3 : 2 - 1 Lerechea gifficulty in
- : H : tbut 12 : $ : : t and Line : pueping due

2 2 : : ion : : : 5 : : Nursery @ to air during:
g : : H faverage ! $ 3 : : ¢ School : the dry :
: - 2 : > : 2 - : : 3 ! SBason 2
¢ 9 : Ndurumo/ : s 2 93.2 : pump 3 : : ¢ Project @ -
. ¢ @injore t rusureti @ C257 - : : 5 3 $ ¢ still s :
: : (Ndurumo : : T0-279% : and : : : : : i under H 2
: : centre $ t WSL-266H : : : : 2 : : construc- @ )
: : Hinjore : : WRL-73K s 124:8 : : t g i : tion s :
s : centre : ¢ pump intake-193 : : : : H $ : H :
$ : Hithuri H ! capacity-2,8 : 3 - : g H H 3
s : Centre) g : &3/hr Head-207m : : : : : ¢ ¢ $ :




: NR : RANCH OR : DIVISION : WATER + ABSTRACTION t NO OF : CATTLE : SHEEP & : DEMAND : EXPANSION : PROBLEMS &
: : WATER SUPPLY : + SOURCEI(S) : + FECPLE : HERDS : GOATS : MS/DAY : PLANS 1 REMARKS $
: : : : + MS/DAY : METHOD : : : : : : s
: + L3761 : : : : H s 3 $ : : s
: : TD - 258a : : : : : : : 5 $ : :
- + WSL - 1288 ¢ : : : : : : s : : :
: .2 WRL - élfm : : : : : : : $ : : }
3 ! pumpintake : : : : : : : t : : :
s 2 -13% : s : $ : H : 3 : : :
s scapacity . s : : : 3 : s s s :
1 -5.2 8% : : : : : : s : : :
: 1 Head-27= : : : : s : : - : : :
: 10 1 01 Maran : Ng'arua : Borehcle T 68,25 :opump  : 2000 : 4000 & 12,000 : None : Freguent
: : Water Supply : : 3 : : 2 2 H H ¢ pusp break-
: + {01 Maran H : 2 g : : 3 H : down and lack:
: : centre Merg- : : H $ : : t : : + of diesel, :
: :wet settlement: g H : : . : : 3 : water treat- :
$ : s : : : 3 H s s 3 + ment not
: : : : : : : : : $ : ! necessary :
g — = : ; : ; - : : : - -
= : 11 & Nvahururu : Rusuruti : Ewasc Narok 3 3 : 10,000 : $ t 16,7 1 Nene : Frequent :
$ : Town Water : : River s H : H : : for : : disconnec-
2 : Supply : : : : . 3 : ¢ (Nduruaa: ¢ tions due to :
: ¢ (Nyahururu : 3 H : : 3 : : Sec. t inability of :
. : Hunici?al s : s H : : 3 :Schaoal) : : the saina 2
: ¢ Council The : : : : : : 2 H : : village :
2 : town supplies: : s $ : : s : 3 : residents to :
: + Haina village: : | H ! s H $ $ ! pay fer :
2 t and Ndurusc $ 2 s s 3 : ¥ : 1 water. Forest:
2 : Secondar : : - : s $ s 3 2 + Station :
: : Schoc! which : . : s s 3 : - 3 : water not :
3 s.are in Latki-: 3 3 : s : : H $ ¢ treated but
3 : District) : 3 - g : : - $ : + that of maina:
: : : : : : : : s $ 3 : villa;ae 2
- : : : - $ s $ : 3 s : treated »
t 12 & Well mount @ Rumuruti : Spring : : : : - : : None i :
: t spring : : : : : : : : : : 3
: + {Lashou- . 3 - 3 : 3 3 : : : .
H : Pondo : : : : : : : $ : : :
: : Self Help : : $ $ : 3 : : 5 $ 3
s : Project : : s s $ : H : :
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: HR : RANCH OR : DIVISION : WATER : RBSTRACTION : NO OF : CATTLE » SHEEF & : DEMAND : EXPANSION : FROBLEMS &

- : WATER SUPPLY : : SOURCE(S) s : PEGPLE : HERDS : BOATS : W®/DAY : PLANS ¢ FREMARKS :
- : : MS/DAY : METHOD : s : : s :
: 13 @ RHIT! tRusuruti : Spring 3 tBravity ¢ 0¢ 2 20¢ @ 200 H : hnother ¢ During :
z : Nzahururu : ; : : then : H : (30 pigs: ! spring : drought :
- : (RHITI-Mini- @ ' : : Pumping: : t 300 hens: : to be  owater :
s : stry of : : : : to g - : 30 : : tapped : shortage g
: ! Agriculture : : : houses : 3 t rabbits): : ta ! oceur $
: 1 and Livestock: : H : : : 5 : : supplement: :
: : Developaent) : i ! § : : 3 : present H
] g - : H g i resources @

: 14 @ Nijonjo Birls :Rusuruti t H H : : - : School to @ Puep breaks @
y ¢ High School! : Spring t s Pump ¢330 25 s H : be in- ¢ down after ¢
: : (30.4 Hectre,: : : :(diesel ) : H : : cluded in : due to its @
g : 6.08 Hectres @ § $ H : s » g : Nyahururu @ small size @
: :in use : H : $ : : : : : water : water not H
$ t currently { $ ¢ : $ H 2 s 2 sugply : treated -
: ' ¢ s - ¥ : : - : : scheme ¢ 3
+ 15 ¢ Nyahururu @ Rueuruti : Eguator River @ 3 & Bravity: 8330 @ 2200 : 485 : None :Nugber of ¥
: : settlement @ : Dam - 2 big : : ther & = A1) 3 : H suserc in 1975 :
: ! scheae water @ : -2 caall @ ! pulp ! : 1600 : H sthe figure is @
i : project : H {geasanal) $ g : (1973} @ 4000 : : rexpected to @
H ¢ {49 ke?) H g t : : - : {19731 2 irise to 8500. @
: : : H : $ : H H ¢ H : The water H
: 2 : - t 2 ! : : : : + desand in 2
H H : : : s 2 g : : ¥ P 1979 was i
- 3 ¥ H : : : : : : : : 393 m%/day.
3 H H : H : : 3 : : : : It is :
5 2 : 3 3 t : : g 3 g : expected to @
g B g H s : H . g 5 s : be 590 M3/day:
$ 3 - t ¢ : : : 5 : 3 t by the year @
:e : : : : : : : : : 1995, :
: 16 & Wyskairu ¢ Central : Ontulili River : : Fugp @ : 4000 @ : : $ :
: : Bater Froject: : : : : tanimals @ 3 : None : Project H
: s - {25ke?) g E H 3 - 2 2 - - : when cosplete:
: H - : : H 3 $ : : : : will serve @
$ : ! : 3 ¢ ¢ $ § 2 1 1 10,000 ¥
- 2 : s : i : : : 3 2 : people -




: RANCH DR
WATER SUPPLY

YATER
SOURCE(S)

+ EXPANSION :

PROBLEMS &
REMARKS :

: Tigithi :
dater Project:

Narg Moru River

[,

wn
—

PLANS :
Kone ;

Ultimate
water deasand :
expected to @

: risg to about:
: 201 aS/day.

wolon ww s e o ww se s s owe

Ewaso Narok
River

w an um on wn|ew en

Extension
anticipate:
and ta  :
be aerged:
with
aarmanet
W/S

Hater -
partially g
treated :
serves for @

: doamestic use :

and live-
stock

Narok River
Spring

Furrow {(MoWD)

J daas

2 boreholes
depth-79.34
yield-2.28a%/hr

ou w4 e snfles an wr wn wm oem en

s
H
.
.
.
.
T
.
.
.

None

: bushy and

: need atten.
: water not

: treated

Furrow is

borehales

s sujes BB sw *h Sw A% s ew e se| e ew

4n e Su Em SE aw am em sm we S W

Rumuruti :
Water Supply :
{Rumuruti :
Town) :
Sosian Fara
{Suguta
Naibor faral
{12, 150 Ha)
01 Maisor :
Ranch s

Narok River
Narck Channel

: = 50 small daas

bareholes (3)
only one in use

13,000

: (500

1 camels)
1 (15

: horces)

P91
: {doae-
: stic

"n en mm e e e

ew S se %% un sm W% sw Sw e sm %5 sules *= em 08 cu o4 su @8 on S| es au o su on am O s 50 snfen O sa BE se wE en

None

+ water for

domestic use
is froa the
riveripermits:
gnly ailow
182883 from :
river 1820a% :
from the

: channel for ¢
¢ irrigation

¢ Water :s

y insgfficient ¢
¢! only during

pumg thetts
is alsg :
another s

: problea $




: NR : RANCH OR : DIVISION : WATER : ABSTRACTION : NO OF : CATTLE : SHEEP & : DEMAND : EXPANSION : PROBLEMS & @
- : WATER SUPPLY : : SOURCE(S) : : PEOPLE : HERDS : GOATS : MS/DAY : PLANS ¢ REMARKS 3
- : s $ : KS/DAY : METHOD : 3 : ! : : -
22 & Narok Ranch : Rusuruti : 3 horehcles but : ! puaps & 60 : 3000~ : BOC ¢ : Expansion :Blockages and :
: : (12,355 Ha) :only 2 are s - 5 : 4500 $ : plans un- :sedimentation :
- : s : working Nargk g $ 2 2 ¢ : der way tin the dam s
3 ! H ! channe? 1 emall : § : - : ! : : and alse $
: : g : dae operaticnal : z $ 5 : : H : weeds, bush
: - : : : $ s $ : $ - tin furrow s
: 21 & Haundu ni ! Rumuruti : Alvam River : :Fuap 2 : 300 $11500 $ : Expansion :0ne borehcle @
: : meri Raach @ t Narok Furrow 3 : (missing: : $ - : plans : lacks & pusp @
: : : : Dag (not used : rfrom 1 @ : H - : antici- @ while the 3
3 : H : often 2 B.Hs : :Bhisaall: : : 3 : pated in : other has a:
s s : : : icon- H s : : : the near : puep but H
: $ : H : ttainers : - - 3 : future ! pipes are X
g 3 : : y ¢ : : : : : t spoilt water @
N : $ H : : : : - : H - ! is not 2
g 2 : H : s $ - s H H H ¢ treated. The @
s : 2 s : $ : . $ $ g : Water from @
s $ : H % : : : $ : : ¢ Rivam is s
3 $ : : 3 s : - H H H ¢ brackish used:
s s H H ¥ s : $ 5 $ § v for livestock:
: g g g 3 H : $ H : H ! only $
222 @ Kiyo Ranch @ : Narok furrow  :0.75 for: puap : 30 : 500 : 850 H : Expansion : The furroW  :
: t {752 Ha ¢t Rumuruti @ rcattle - ¢ : H : H :+ plans for : gets silted
: t : : 1dip Eer : H : : H tirrige- 3 3
H g H H ! wee 3 $ : ¢ } : tion are : §
$ $ g : : 3a® per: : ¥ : : t underway : :
g i 2 : rweek for: : : : $ : {Blhectres: i
: : : : rdomestice $ : : : H : :
- : : H 1use $ : g 2 : $ - 3
H $ H ¢ ttoal g : : : : : H H
: : : H :about @ : 3 3 $ H : s
: $ : ¢ 10,54 : $ H : H g : :
s : H : 1x3/day @ : $ : H 1 : :
:23 ¢ Twc Rivers @ Ruseruti : 2 dams (1 big) : Pumps ¢ 30 : 730 1 630 3 : idone ¢ One borencle :
¢ : Ranch {7290 : i1 small) . tnot @ : 2 : : : not operating:
: : Ha) 2 t 2 samall s rfroa 3 : § 3 2 ¢ but could be :
: ¢ : : permanert : : dams) @ : : : : i repaired $
: 3 : : streass 3 : - 5 : $ : t water is -
| 3 2 : 2 boreholes : 3 $ - 2 : : ! oabit salty ¢
: $ ! H 2 : $ - 2 : : Bereholes
: 3 - $ - : : s : 2 : T pumped I days:
H H : H s t - 5 ! aweek for g




t NR : RANCH CR : DIVISION &+ WATER : ABSTRACTION + NO OF & CATTLE : SHEEF & : DEMAND : EXPANSIDN : FROBLEAS & @

$ : WATER SUPPLY : : SOURCE(S) : : FEOPLE : HEADS : BOATS : MS/DAY : PLANS :  REMARKS :

- 2 s : : MS/DAY : WETHOD : : : $ : : :

s : Two Rivers | g : - : : : $ : zbout 2 hrs, @

2 : Ranch : 5 z $ 3 3 : : H : Ber day g

: ¢ lcortinued: 3 : ! t : ¢ : : ¢ On dry vears :

: : : : : H ¢ H H : H : the pusping @

: : 3 H ¢ : H 3 : : H t is for 10hrs ¢

! : : H : : : : 2 : : :/day through- :

: : : : H : : : : : : : out the week :

: : 3 g 3 3 : $ : : 1 i : |

t 24 1 0l Doinyo @ Rumuruti : Engare Narok t 21,84 :pusp : 70 t 1000 :2000 $ : : During dry

§ : Leaboro 3 : River - 3 H 2 $ 3 $ + weather : 7

$ : (4050 Ha} - : H : ! 3 3 : ¢ ¢ water is & |

$ 2 - $ : . $ : 3 : : ¢ pusped daily : ‘

H H - : $ H H H : 3 ¢ : for about :

$ § : g 2 : : : | s 2 : & hours on @

: : : ¢ $ H H H H H ¢ : other days @ |

H g $ H z : : : : : g t its puaped :

$ : : : : : 3 s : : : : for 1 hour : ‘
= : : $ $ : t 2 : : : $ tevery 3 days |
o s - H - $ - $ s . s H + water-not :

: H : : $ H : H s 3 : : treated we @

: g s H : - H 3 $ : H t have minor @

: : 5 H : : 5 H : $ : : irrigations @

: : ¥ - 3 $ § : : : $ : for fruits

: : : H $ H : H H H H tand vegetables:

t 23 : Kisima Fare : Rumuruti :Ewaso Narck River: 982.8 : puae : 115 : 2800 : 6000 3 : None : Ewaso Narok @

H ¢ Ltd. : :=15 dams 2273 $ $ $ : 1 {150 s 2 : river almost @

H ¢ (17,820 Ha) : Boreholes 2 : $ ¢ ! camels) @ - t dries during @

H H H H $ H H 2 3 H : 1 dry season. ¢

$ H ¢ $ 3 : 3 g ! : H ¢ The dams i

: ! i 3 $ $ 3 ! s 4 2 ? ovary in s

: ! ! H t H : d ] : : i capacity :

2 $ 3 3 2 3 $ : - : H 1 irom ¢

: : : - g : : - 3 : g : 22730a3- $

$ : x | g H : s 3 : t v 22750083

| : i 3 1 3 3 : : ! : t Rl the

¢ ¢ : : 3 $ s : : : : : boreholes :

: ! : : H H : : : : : tare in working:

$ $ : : 5 : - $ s : H ! condition 3

t 26 : Colcheccic i Central : Narok Channel : tBravity : 400 s 3361 : :Expansion : Water :

3 ¢ Ranch : ¢ 5 Dams . HATT T t (Shorse): 3 tfer : slightly 3

: : (6885 Ha) ¢ : J boreholes : : : 3 : 2 tirrigation ¢ brackish 2

g y s s s $ 5 s 2 s :planned ¢ but not :

3 H E $ : : : ¢ : s H ¢ treated H




: NR : RANCH OR : DIVISION : WATER : ABSTRACTION t NO OF : CATTLE : SHEEF & : DEMAND : EXFANSION : PRUBLEMS & :
g + WATER SUPPLY : : SDURCE(S) : : PEOPLE : HEADS : GOATS : MS/DAY : PLANS  : REMARKS :
i $ s $ : MS/DAY : METHOD g g : : : 4§
: 27 @ Swamp Farm @ Rumuruti @ MNarok River $ : Pumps @ &0 : 9% HIE LY s : Expenzion :No treatsent
- : (1814.4 Ha) t Pesi River ! 2 ! tinoraa @ : tfor irrigz-tpecple begin- @
£ : : ¢ Water holes in @ : : : 1y : : rtion for  ining to culti-:
: : : ! SWamp : H : $§ 790 s : ¢ farming  :vate in cwaap @
: : : : : : : : : : : sintertering
: H H H : : H H - 5 : iwith the water:
. g H $ $ . : : $ : 5 ITEsource 3
: 28 : Thome 4 ¢ Rumuruti @ Pesi furrow : small ¢ : 3 $ - : None thil the 4 BHs:
: : {14175 Ha) : 5 Daas 3 con- 8 : : - 2 3 tin the area @
3 : : : 4 borehcles : tainers: : : : : : :not being used:
H : H : H H $ : : : : : (but not :
: : : : s : $ : : : : : broken down. :
: : : : H : ¢ H : H : : Water not t
3 : : : : H $ : : s H ¢ treated. :
S : 29 : Lombala Farm : Ruauruti : Pesi River :Pumped @ : $ - : 2 : :
» :: (3240 Ha) & : 2 Dams rinte 2 : : : : : : : :
g H H ¢ {Roof Catchment):tanks of: : $ : : : : :
: : $ : $45.5 a® s : . : H : s
: : t s :12hrs, : H : H H : :
. : ¢ 3 reach day: - H s H 3 > 3 $
: : H s tabout @ 2 : ¢ : : 2 :
- ¢ : : :13m3/day: : ¥ : § 2 : :
: : : : :for some: : : ¢ H H : 2
5 : s ' tdays of @ : 2 2 : 2 2 2
H s - ¢ sweek . : : : : : - -
: 30 @ Agricultural : Rumuruti : Mutara River - : Pusp @ 350 7000 3 1000 H : None : Ko pusp for
: : Developed : : Pesi River : : : : - : : : daz and it @
: : Coogeration : : Suguroi River : : : : ¢ : : dries in dry
2 : (RDC) t (seasonal} Das @ : - 2 - s : ¢t weather BH
- : Mutara Ranch : : 13 Boreheoles $ : ¢ 5 - 2 ? : water brack- :
3 ¢ (25656.8 Ha) : t {3 wind puap) @ : 3 g ¥ : : : ish irriga-
5 § 3 : {10 diecel : $ s : : : : tion epstreas:
: H : : engine) : : - : - :nesds checking:
s 3w Kinariae : Rusuruti : Rutara River : :?ravity 1=350 5 : : There is :Doaestic :
3 : {101.3 Ha) : : s tfor H : : : : room for cwater is in @
: : : : : tirriga- @ : : : ¢ expansion :plan stage :
: : H ! 3 ttion H g $ s t of irriga-swith a purp @
: 3 : : : : : g s H : tion talready :
y ! H H ! : : - ! schese racquired, g
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: NR : RANCH OR : DIVISION : WATER : ABSTRACTION : NOOF & CATTL E SHEEP & : DEMAND : EXPANSION : PROBLEMS &
: : WATER SUPPLY : :+ SOURCE(S) : : PEOPLE @ HERDS : GOATS @ M3/DAY : PLANS :  REMARKS 3
: s : 3 ¢ MS/DAY : METAOD : : 3 : 3 : :
: 32 ¢ Wiyumiririe @ Central : Suguroi River @ tsmall  :12300  :=7200 -14000 : : None tThere are 3 :
: : Farmers } ¢ 10 daas (3 large: tcontai- ¢ : : : tcattle dips @
H + Cooperative 1 ones, 7 snal‘ : iners $ s : : 3 1in cperation

! : Society : : ones) A few C $ i H s : $ thut one more :
: ¢ (former : : springs pesi | : H H : 4 : tto be built in:
: ¢ Deigitton @ : River H : H : : 2 : inear future. @
¢ : Down Faral 2 : $ : $ : : 2 1about Ksh.100,:
2 3 : - : s $ H s 2 s 1000 already :
$ $ 3 : : : $ : - $ 2 : collected for:
: : $ : 2 : : : : : H : 3 water pre- ¢
: $ 3 - : § : : - $ : : ject. Avail- :
s $ : - : £ H s - $ : : able water is:
¢ ¢ : 2 g : 8 : - - : : seasgnal and :
: $ g : : : & - : : : t polluted :
- $ $ : % $ - - H - : : water not -
: H ¢ : : H H $ $ : H : treated $
: 33 : Nanyuki Town : Central : Nanyuki River :2834 tgravity :18000 : : 3,000 : None :The projected :
H : Water Supply : : :e%/day :pump H : $ : : ipopulation is @
: ¢ {Owned by : 3 ¢ (cf this:ito Aray: s : 3 : £41,000 by the :
: ¢ Nanvuki : s : 1236 : casp) : 3 $ > tyear 1995 g
: : Hunicigal : 2 : &3/day @ g 3 : g $ s 2
: ¢ council) H : : for : : : : : t : For storage :
: H s : : Aray @ H : s H 3 : we have :
- 3 - : : 250 : : : : : $ ! mountex :
: H : : : aS/day ¢ H : : : : ¢ having 4325 :
! : 3 $ ! Airfor-: 1 : : : : : Army reser-
: : $ : Pce $ : 3 : H H tovoir 14908
t 34 @ Kuri kuri : Mukogodo @ Well : 'Handpunp- : : : ¢ None tPuep is out of:
2 t well : : : - H : s : torder removed :
: : s g : : : : : : s : bz atnistry

: : $ g 2 - : g : : : staff, The
: : 3 H $ : : : 3 : s t well has $
: H s : : H : : - : : water but its:
s g 3 : H : : H - 3 : ¢t dirty sater
: g 3 : $ 4 : : : : 3 : is not 3
: : - : H s : : : - $ t treated

: 35 ¢ Lariakorok @ Mukogodo : surface s 2 ¢ : - 3 t Nore : The daz iz
H t Dae $ : catchaent $ - H $ : : : t dry due to '
: s : : 2 3 $ : s $ : : erosion of

: : H H 3 : : H : . ¢ ¢ the spill uav-
H H $ : : : : : : : 3 : causing drain:
: : : H $ $ : : : : $ : ing of the




t NR : RANCH OR + DIVISION : WATER : ABSTRACTION : NO OF : CATTLE : SHEEP & : DEMAND : EXFANSION : PROBLEMS &
s : WATER SUFPLY : :+ SOURCELS) $ + PECPLE : KERDS : BDATS @ MS/DAY : FLANS :  REMARKS :
: H : > : MS/DARY : METHGD : 3 5 : 2
: t Lariakorok @ 2 : : : : : : 2
: : Dam H s : : § s : s : : water. The
$ : {continued) : 3 s & : 3 s s : : dam is .
X g : : : $ i : 3 ! t : reparable H
t 36 ¢ Lariakorok ¢ Mukogodo @ well : : . 3 s H : None i Burried by ¢
: : owells : g - 5 3 : : : $ t the recent @
: : : : : H : | s : : ¢ rains. Feople:
: : : : : : : : : : : get water by :
¥ : i g : 5 $ g s : : $ s;uopzng in 2
s : : : s H g : : : : the sancs
: 37 ¢ Aljijo supply: Mukogodo : Borehcle CSi40 : Puap @ H - : : None :The water 3
$ : s 2 - . : : : : H : supply under :
: : - H H 3 H H : H H ¢ construction @
g : g $ : - : . : $ s : but almost ¢
- 3 : - : H : : : : - H : complete :
o 5 ! H H : E : : : : ¢ ¢ livestock not:
© : : : : 2 : : H : : : : using the :
H : : s H H 2 g 3 2 : + water at
- : : : H : 3 5 : : : : present. $
: 38 & Upper Sepeyo : Mukocode : Das t :Drawing :30 130600 1 £000 : : None :Dam 15 not &
: : Das : 3 5 1con- :manvat- : (300 : : : ttenced hence @
t : 10,1 Ha in ¢ : ttains  :tas tdonkeys}: : : :antaals get in:
: : sizel $ - :tlocal) :about - s 5 tThe water only:
s t - > g 1500 2 H : : :lasts about @
2 $ 2 : - ipecple H : s :4 aonths :
H : : : : 3 : H H twhereby the
: g - : : : - : - tpeople scoop
: H 3 $ - . : % ¢ H : :1n the sand
: - £ 2 5 2 : E 3 z H 1for water, s
: : : : : : : : : 5 : tkater guality @
: : H : - 2 - ~ : : : snot satis-
: : H ¢ 5 : : H H H H tfactery and is:
H H z 3 : : 2 : : : s rnot treated




t NE : RANCH OR ¢ DIVISION & HATER : ABSTRACTION : NO OF : CATTLE : SHEEP & : DEMAND : EXPANSION : PROBLEMS &
: : WATER SUFPLY : ¢+ SOURCE(S) : ¢ PEOPLE @ HEADS : BOATS @ MS/DAY : PLANS :  REMARKS $
: - : : : WS/DAY : METHOD : . . : 3 :
: 39 :Anandanguru : Mukogodo : Borehcle CS139 tHand- 2 : : tPlans to  :Handpumo is
: 2 $ : Hand-dug well 3 tpusp : : : : rimprove the:broken down. @
H § 2 : nearty Depres- tlocal =500 121006 =788 - tborencle toiweil water 1s ¢
- ! i : sion in the C tdrawing : - 5 3 ipuap water idirty. Tank
: : : ¢t sandy rivered tmaterial: : ¢ : tto the camp:taor forestry
: 5 $ t nearby $ :{pots) H - -~ tare under- :staff under @
: $ : H $ ¥ : : : H iWay scenstruction @
: : ! ! : ! : ! ! : : tby their :
H : : : $ : $ - : 3 3 tMinistry. $
$ H $ - : : : : 2 1 : tcapacity 3
$ $ : : - : : - : : : 113638 Anisals:
H 1 { ] t : $ : $ g : :get water ’
: : 3 : : : 3 s : : s idirectly froa :
: £ 2 2 - : H H : $ 3 iriver bed $
= ¢ 40 : Alkinyei : Mukogodo : Well, Borehole : ¢ Pusp : 120 @ 100 : 1000 : None tMell drilled :
%) s 2 3 : (C5197) g g - : H 3 - tin 1982 but
H H : $ 3 ¢ § : s s : :equiged with
: : : : H : H H : : $ :an electric @
: : : $ : $ s : - ! s :diesel $
: : $ 5 3 s : : : : : :gulu in 1986, :
: $ ¥ 2 $ : 3 H 3 : ' :The cattle
H H H : $ H : : 2 H 3 therds rises to:
: 3 : $ : 2 3 : : 3 : 1about 30G-400 :
H : : ! : : : : : $ : rduring a H
H : ¢ ! : : : : : : : 1good year ¢
: | : 2 : H H H : $ : twhile goats @
: s : $ : 3 : : - $ : tand shesp rise:
2 H . : s $ : H $ § : tto about 3000 :
$ s : 5 $ | s $ $ 3 £ twell water is :
H H § s 2 : : 4 . . : sdirty and the
H s H £ $ $ H H : . 3 tberehoie is @
: : H $ : : : : H g 3 tyet to be $
: $ § s : s : : : - : icoapleted $
$ - : : 3 : : - s H ] 19,123 tank :
: ¢ H $ : : : : : : 2 sconstructed @
t 41 : Dal Dol Dam : Mukcgode : Dae ! : +1580 110,000 115,000 :None : Water 1s net :
: t (ModD) g : : $ : : : 2 : ! treated and
: : : : : : : : s : : : its dirty,
: s 3 3 : 3 2 H H 5 g : the das is
: 3 $ 3 : : : 2 £ 2 2 ! seasgnal 6-9 :
¢ : H $ : $ : t s : : : months since :
H H : $ : H : $ 2 - - t its heavily :

N
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: NR : RANCH CR : DIVISION : KATER : ABSTRACTION : NO OF : CATTLE : SHEEP & : DEMAND : EXPANSION : PROBLEMS &
: : WATER SUPPLY : : SOURCE(5) : : PEOPLE : HERDS : BOATS : HS/DAY : FPLANS :  REMARKS :
H $ $ : HS/DAY : HETHOD : : 2 : : $ s
: + Musul Rock @ 3 TWEEK Lpump sover J00: 1000 14000 : tHone : water useg  :
: ¢ catchaent : : storage : : : : rinb ke @ :
: : (continued) : stank - : - : : 2 ¢ radius and
: . X 3 tholds @ $ 8 s s g t 15 not
: s - 3 1275 &% ¢ $ £ : $ : ¢ treated $
3 : : 3 sistill ¢ ~ : s : storage not
s - s : 1szall) @ : : A 5 5 ¢ sufficient
: 49 & 01 Kimanjoe : Mukogodo : Borehole tFugped : Pusp 2000 194600 : 20,000 : None tWater used in @
¥ + water supply @ : 3420 18hrs. a @ : : (300 : : ¢ 110 km radius
3 : fLaikipia : - sday into: : tdonkeys): - s sits brackich
- s cuunt‘{ : : ttwa : : : $ : : ing treatment
2 ¢ council) : : rtanks @ : i g : 3 tnecessary 3
: : : : +136.52° : : : : : : :Ki jabe dam :
- : H $ : 18918 g : . $ 3 tdries after
- : $ H 2 icattle @ : : : - : :J months., So
1 s : s 3 tdip uses: : 5 $ $ : :the borehole :
s ¢ : - 136,48 : 2 : H : thelps the 3
H g H rper week: : : : H : :pecple from @
: 3 : . . 2 5 : : : : tnear the dam
: 50 : Lobor Soit : Mukogode :Daw thater @ : 2 : : 2 2 g
: : Dam (Dn : :{On Tiamousut idrawn @ 3 3 : : B : 3
s : Tiamomut : sRiver) tin L - : : 5 : 3 8
3 : River) : - scontai- : - H ¥ H 2 $
: 1 (0,203 Ha) s : iners 2 : . : 5 : :
: 51 ¢ Tura rock : HMukogodo : Rock Catchment : sWater 2 200 : 300 : 1000 : : None tThe water 2
: ¢ catchaent : : $ rdrawn in: 2 : : : ssupply not -
3 8 : s : 1can- 2 : : : H :popular eaybe :
s : : . : stainer 3 3 : - 1due to broken :
g H H - : & : : : s 3 :tap handle :
- $ : H i : § $ -~ $ 2 tTanks retain- :
g 2 H 2 : - : . 3 3 ring wall is
T : : : : : : : : : :3.05% and has :
: H : : : : : - s : : icapacity of @
] 3 . : : $ : : 918 Tank :
§ : 3 : : : 3 : g rabout 1/104ull:
] : t . 2 : : 3 : : : t5LOrage tank ¢
: 32 :Tiasamut Rock : Mukogodo :Rock Catcheent @ tHater @ : H & : tabout 182 &%
: :Catchment 2 : . sdrawn in:=30 1= 300 :=1500 - : None :{constructed
$ 3 : . - 1con- 2 5 z : : 11576}, Rock
$ H : $ : stainers @ H X g : rcatchment :
: : § 3 3 : : s a : : ssufticiently @
- : 3 5 3 : : : : ilarge. !




: NR ¢ RANCH OR : DIVISICN : WATER : ABSTRACTION t NO OF : CATTLE : SHEEP & : DEMAND : EXPANSION : FROBLEHS &
3 : WATER SUPPLY : ¢ SCURCE(S) : : PEOPLE : HEADS : GOATS : MS/DAY : PLANS t REMARKS 3
$ s 3 : : MS/DAY : METHOD : 8 $ : - : 1
¢ 33 : Osoit Oude :Mukogode :Rock Catchment @ tMater @ 20 ! s 3 : Narne :Stcrage about :
3 : Rock Catch- : 2 tdrawn in:manyat- : s : . 1182 a° Mater :
$ : gent : : $ icon- ttas H 2 $ : inot treated
H : g : - ttainers :200 H H H H :and driss up ¢
: H : s H H ipecple @ 2 : H H H
¢ 34 :Makulian : Mukagodo ¢ Borehole C21353 : Pusp : $ 3 : None :Had & wind §
: s s : § ' : s $ : : ipusp but
: H : - 3 : H H : : : ibroken down  :
s H H . $ H H : $ 3 $ :There is a
: H ¢ . 3 3 : 3 : 3 ! imasonary -
: H H : : : H : : H : twater tank -
¢ : ! : 2 H : : : $ $ inearby
+ 55 tDaraja ya : Mukogodo : Daa : rcon- : : 300 & 2000 : : None :Dam filled 5
N ! :Hun?u sub- @ : § stainers @ 1 30 H 3 : twith sand. s
w H tsurtace Dam @ H H t(pots) :donkeys : H : tpeople scoop ¢
: :(1a high) H : H rwater is: : : : : tout the sand
: ! ! H ! tfrom the: ¢ ! H ¢ tto get water
: 5 : : : tsand H : 5 H : tboth for live-:
: t H H t H ' H : ! : tstock and §
: H 3 - : H H H : : g rdomestic use. :
: : g : H ! $ $ : : t tBetter wells :
H : : : : : : : ¢ H : ican be dug H
H 3 : : : H ¢ : $ t H :along the s
H - s 2 ¥ i 3 : 2 g - tbanks and i
H H : H H : : $ : H tculvert lin-
: : : : H ! H : H - H tings. No
: $ : : 3 ¢ $ H $ $ 3 isuitable 3
2 H ¢ : : : H : : : : imethod for 3
$ $ 2 : g 2 : : s - rabstraction
¢+ 56 :Catholic : Hukogodo :Borehole C3340 @ 10,8 :Puap : 230 : $ - ¢ Nane : The water :
: tNMission H tdepth 41.5a - t{su H > $ : - ¢ is slightly
3 :bol Del 3 twater rest : i@ersigle: ¥ s 3 : ralkaline and :
: : : slevel S.0a 3 reiectrice : s iorganicallv
$ $ g tdynamic level 3 H : : tpoiiuted. :
3 4 : 1-13-14a : : : : : :No treatment :
2 : : tipumpged at - ¢ - : done water is :
. - 2 : 601 7ain) $ H - 3 : : 3 tpusped for s
: $ : t oump:l.7a3/h - : - : - : 3 3 hours each
: : H : head 0a H H : H H ¢ : :day. In 1987, :
$ 2 s 3 2 : : : $ $ $ 130 aore :




t NR : RANCH OR : DIVISION : WATER : ABSTRACTION + KD OF : CATTLE : SHEEP & : DEMAND : EXFANSION : FROBLENS &
s : WATER SUPPLY : : SOURCE(S!) s : PEDPLE : HEADS : BBATS : MS/DAY : PLANS :  REMARKS :
3 : : s : NS/DAY : METHOD : g : : : 2 3
- : Catholic : 2 3 - : : - g - : students,
: ! 18510n : 2 : H : : 2 : t :In four years @
: : [ol Dol : 2 : : . 5 : : ttime 200 -
: ¢ (continued) : - $ 2 - : : : :students and :
g - : 3 5 3 s 3 - 3 115 teachers ¢
: H : . : s 2 2 - - igore expected :
: : ¢ : : s : 2 : : : tthe Alkalinity:
2 3 : - 2 : 3 : : - 1C2uses Corre- @
: : H : $ $ 2 H ¢ : :sion of metal :
: H : : H : E : : - tparts.
t 37 : lmpala fara @ : Ngare Ngiro R, : 54.6 : Pump : 250 : 4000 : : : None tHater is not @
: : (20250 Ha) & Central : (main) t {from 2 1 {20 : s - rtreated. :
: H H : Ewase Ngiro R. :Rgare : : : horse) @ H : iwater has :
N : $ 3 : 4 Dams :Ngire @ - :{=7530 : : tbecome scarce :
9 : : H ¢ (2 permanent) :River) : s tele- H : : shence there @
: $ : - 8 g : :phants : - tic need to .
2 : : s : s 3 : 1000 : 2 : rcontrol water @
: H : : - : thutfalos: 4 : :usage upstreas:
: : 5 s s - 12000- @ 2 s :
2 t - : : 2 ¢ :3000 $ : g $
t : 2 : H $ s sother : : 5 :
s : H H $ t : twild : $ : 5 :
: $ : : H H : tanigals @ : - $ :
: 58 :01 Jogi s tNanyuki River : 66.3 ¢ Fumps : 800  : 1100 . t Irrigation: Hater treated:
: : Ranch Ltd : Central :Ewasc Ngiro ione : {3 - 53 - : ¢ expan- ¢ at main g
- ¢ (21465 Ha) :2 boreholes :pusp foriworking : :casels) @ H : sion for @ pumping 5
3 : : : {poar {ields) tlive-  :lbroken : ££5000 : : cattle @ cosmplex 3
$ - 5 iseveral Dams :stock  :down) s twild : : : food 1 water level
2 3 g (=18, target 3&) :and : $ tanimals): : : and : at tiees -
! : : t(largest about :dome- : g : 2 : : sub- :overy low due :
: $ - 12,43 Hal sebic) - - 5 - : :sistance ¢ to 1llegal
3 H - - g 3 2 - : : rcrops t abstraction :
: : : : : : : : :proposed -
: 59 : Kogwooni : Central :Nanyuki River 149-57  :Fump s 177 $1500- @ 900 : tExpansion :The dams dry
- : Ranch g 12 dams : 2 - 11600 & H tplans for :up curing :
: : : 2 : H : ${12 £ : tirrigation :severe dry :
: $ $ : : g $ thorses) : :(30.4 Ha) :weather, ¥he s
5 - - 3 - X g : : $ H rwater is not
H H : ¢ : : g - b s ttreatec and @
H s s : s - s 3 2 115 usually 3
: : ¢ s s : - $ : : tvery low $




+ R : RANCH OR : DIVISION @ WRTER : RBSTRACTION : NO OF : CATTLE : SHEEP & : DEMAND : EXPANSION : PROBLEMS ¥
¢ t WRTER SUPPLY : ¢ SOURCE(S) £ t PEOPLE : HERDS : GOATS @ MS/DAY : PLANS : REMARKS -
: : : : ¢ NS/DAY : METHOD : : : : : : :
t 80 :Maibor Fara : Certral : Nanyuki River :43.5 a% : pump : 30 1500 t 1000 ! tNo major :kater is not
- + (2673 Ra) - : Ewasc River tweek;  t - $ : - texpansion :treated and @
: : : : ttank : : : : H tplang tgets low :
: : 3 : tfilled 2 : : : :underway  :during the :
: : H : tonce per: : : : ! tbut may :dry weather
: - : : 1wesk : : : : - 1be irriga- :storage tank
g s | $ : ¢ t ¢ H 3 ttion for :of a capacity :
: : - ¢ . $ 2 : : 3 tabout tof 45,9 a3 :
: 2 : : H : : : : : 3 acres for:and is filled :
' 2 : : H : : : : ! tvegetables :once a week @
: : : t : L H t H : : (domestic) @ :
: : s ! s : : : : i sin 2-3yrs. ¢ :
: b1 :8e gurm Ranch : Central :Suguroi River 187.4 :Pump $20-30  :600 1600 : tPlan for : water is not :
: : (4009.5 Ha) @ : {seasgnal) : : : $(3-4 : : ismall ¢ treated H
= : : : tNgare Ngiro R. : : thorses) @ : tirrigation : storage is
wn : : : :Ewaso Ngirc R, : : : : : : :scheae t done lna @
¢ : ¢ :2 average size @ £ 5 : 3 : rsuggested : masonary tank:
: H : :dams 1 dam under : 3 : : : 2 : : of capacxtz :
: : - tconstruction cne : : : : : H - : zbout 91 :
. 3 : 1dry borehole : : 3 : : : : ! H
: 62 :Kihoto Fara @ Central :Ewaso Ngirao River: rsaall  :10 1200 1500 5 g tMater is not
s H 3 :Several Dams : scon~- & : ¢ : 3 itreated and
: : $ 3 : stainers : - : 3 : 1is aiso not @
g % : : 2 t : : g : A tpiped :
: 63 :Kariunga : Central :Nanyuki River :3.6 &% :Pump 12300 11000 12000 : 1 None tWater not -
E t{Lairagwan} : :Nyarigima River :per slérom ¢ H ; ¥ 8 itreated and ¢
s -'Tarn (?%5.5 - :(antigili River} :week ‘or:danyuki : : : s - 11 pot sué- ¢
H H : :2 boreholes tdosestic:River} : H : : sficient du :
: : ¥ : {1 not working} :use - : : ! : s 1to lack of $
- - : 3 H ¢ ¢ : tpiping 3
¢ 64 :Kimugandura : Central :Timau River :Sterage :Pusp 1400 12000 23000 : tIncreasing :No water g
¢ tFarm : tNanyuki River ttanke  :(small) : H : : therds and  itreatment oro-:
: : (6383 Ha) : 13 medium size rmasonry @ H i H : :irngatinn tblea of lack :
E g £ tDams (2.03 Ha, 3.6 a3 : 2 : ! y tfor tolder tof piped water:
: : : t4.6 » deep) tiron : : : : t t& wheat : :
: : H : ssheet- @ : : H : sunderway ¢ H
s 2 3 | $3.5 0% ¢ : : H H s | :
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91¢

NR :

RANCH OR

: DIVISION :

WATER

: ABSTRACTION

: N0 OF

: CATTLE :

SHEEP & ¢

DEMAND

EXPANSION :

PROBLEMS ¢ ¢

$ : WATER SUPPLY : : SOURCE(S) : PEOPLE : HEADS : BOATS : MS/DAY : PLANS : FREWARKS g
- 5 : MS/DAY : METHOD : . : 5 .
¢ 85 :Rugutu : Central :Manvuki River :storage :Pusp : 50 : 100 : 800 : : Kone : HNone :
: :{Mutirithia) t0ne Dae tin : (under :current-:10 don- : 3 : : g
3 tFarm (1822.3 :{temporary) One :1008® :repair) :ly in  :keys $ i : : :
: tHa) : : borehole ttank % tthe ! : : : : :
$ - s $ 3 - tfarm $ 2 5 s H
: 66 :Enasoit Ranch : Central :Several Dams :storage : Pusp =15 11500 : : :  None :Borehoie water:
2 : (4030 Ha) : :{i large) tin twos ¢ : : {gver : : thas hxgh :
3 : $ : Z boreholes ttanks 2 : 500 2 : s tfiuoride 2
- : : : 2014 and 1288 % : $ ieie- - - : scantent C1498 :
3 : C : 1498 ik 27308 2 2 iphants) : : : thas better :
$ : : 2 : : H $ : s : ikater while
H : H : $ : : % 3 : : :C2014 has

H : : : : : : : : : thighly :
& - : 5 : : H : 3 H :mineralized

: : : : H : : : : :uater :
: &7 :Chelelo Ranch @ Central :4 Daams :River  :Pump : 30 : 730 3 : :Irrigation Na piped water:
H 1(5973.8 Ha) : {2 deep) twater :lfrom : : : iexpansion :Daes well ¢
s : : :Ewaso Ngirc River:pusped :river : : : : :plans in  :scattered in @
: $ : t0ne borehsole rout sand BH) : H : : tnear future:fars. Hater

3 $ 3 : 4.6 3 : : H tfor beans :not treated
: : : : :storage : : : : : : :Domestic !
: : : H ttank : H : ¢ s : twater got $
2 : : $ 15 hours s H : : : tfroe Ewaso @
s : : : ta day ¢ : $ : g H tNgiro River
$ $ § $ tevery @ : : H s : Root catcheent:
: H t H : % : $ ¢ $ 2 iwater used for:
: s : 3 2 H $ : : : icooking and @
H : : : H : H : : t : :drinking. 2
+ 58 :01 Pejeta : Central :Hgobit River 15760 @ Pump  :1200 110,000 18,000 : : None tWater is high-:
3 Hancnma Ltd. : =12 Dams rifroe § 13 horses: : : tly mineralized:
s : (42525 Ha!} : 142 or I service- :riveri : 3 don~- 3 : tand 15 not :
¢ : :able 20 borehclies: i : tkeys! : : ttreated level
3 : ¢ 1410 wind pumps @ : ¥ + 200 : : :ot water in
: g : 110 engine) : : : relephant: : ¢ :the rivers t
: H : : t : : :(10,000-: : : tdecreasing

: : : : 2 3 g "’"60) : H tyear atter -
s : 2 3 3 : : theads of: - : tyear wild :
: s : s : g " rassorted: : H ranigals :
: $ H : £ : H twild 2 : : sdestrov the

: : : $ : : : ranisals : : ! ipipes. :




¢ NR : RANCH CR : DIVISION : WATER : ABSTRACTICN ¢ NO OF = CATTLE : SHEE® & DEﬁAND EXPANSION : PROBLEMS & @
H : WATER SUPPLY : : SOURCE(S) : : PECFLE : HEADS : GOATS : MS/DAY : PLANS  : REMARKS s
g : : s t M3/DAY : METHOD : t $ : : : :
: 69 :Northern : Central :Ewaso Ngiro River: 'Pulus 1240 $1300 : 1230 ! : Kone : Water is not :
: tAppreaches : 14 dams (2 aediua : : : s fcur- 3 : t treated wild :
H :Ranching : isize 2 small ones: : : irently H : ¢ animal H
5 :(lawadi Farm) : rone is perennial : : : +1200) ¥ : : (elephants :
H + (3265 Ha) : :4 boreholes : : : t{several: ! : : causing :
2 : : {3 working) 2 : H rasserted: : : : concern :
3 $ 2 $ H : twild $ t : : $
: : H H : :anipals): H : $ : |
t 70 :Mukenya and & Central 'Enasu Ngiro R. 12184 t pusp 2200 :4000 + 1000 : :Expansion :Sugurci and @
s 'Sege'a Ranch : :Suguroi River :(91aS/hr: H +(30 : s :plans are :Mutara Rivers :
i '20 50 Ha : tMutara River tonce a @ t thorses) 2 rthere for :are seasonal :
: : :0ne dam One tweek for: : 1{wild $ tthe number :Water is not :
N : : : ispring t1 hour : 'anuals)- t tof anisals :treated. The :
= : . : 1 (=4, 523/day) ifroa ¢ : : { tand the tanisals get @
$ . : :4 boreholes all :Ewaso @ : g : 3 tirrigation :water direct- :
3 : H imorking. tNgiro R.: : t : tarea tly trom the
s : ¢ g sfor : : 5 : : rcovered in irivers, Water :
- i ¢ 2 tdemestic: : i 3 :2-3 years :froa boreholes:
: : : : tuse H : : H : ttime thas high H
: ¢ : : 3 H : i i H - tfluoride :
: 5 : ] : $ 8 H s - :content (6ppa):
¢ 71 :0soitecitashe Huxcgudu : : : $ $ : : : None :The catchments:
s tRock ratchlenf - $ : : : : 2 :(the Druids:daa broken
- 2 : : - H : s $ s tdaa is just:dosn due to
: : 3 H : 2 : - 1a few twater opressure:
: : : : ¢ s - § - thundred t{wall was too :
3 : 3 : : : : 5 3 raetres tthin) H
: : : s g s : H H : idownstreaa): $
: : : : : 3 3 ] : thater 15 not ¢
: 2 Fagutt. Faraing: Central -Marx"uu. : tPuaps  :200-300 : 300  : 400 : : None streated :
H :Coapany : :(Sirimion river) : t {now : - s § - tUmande Priamary:
1 $ :(712.8 Ha) 2 :Theta streaa : ismall @ : ? : :Scheol (400
: - : t{seasgnal) cne @ (con- : $ : H tpupils) have
: : : :daa is perennial @ ttainers : : : : : ttheir own pusp:
$ H - t{others are - tused for: g 2 - ¥ :drawing water :
: : : ¢ seasenal! $ tdrawing : : $ 3 - :froa Siriaon
2 % 2 - ¢ twater as: - : 3 3 tRiver {pumped :
: : = : : tpusp is : : $ : : 12 times aweek):
: : : 3 H tnot : $ : 3 :Cattle dip
: : : : : tworking): : : : :also served
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: : RANCH OR : DIVISION : BATER : ABSTRACTION : NO OF : CATTLE : GHEEF & : TCEMAND : EXPANSION : PROBLEMS &
5 : WATER SUPPLY : + SOURCELS) : ¢ FEGPLE @ AEADS : BOARTS @ MS/DRY : PLANS :  REMARKS :
Eoo : : : MS/DAY : METHOD : : : : : : :
: 73 :Upepo (Ngenial: Certral :Sirision River sgravity 2000  :3000 110009 4 : Project  :Sirision selt ¢
s :Settiement : tTimau River 3 : - : . : :still under:help project
- :Scheme (B9!Hai: 12 Kaior Dass g : : : ¢ & sconstruc- :under constru-:
: : - : (persanent) one : : : : : : stion ttion covering :
: & s sborehcle (out of : : 8 : ¥ s x :Kalaly tare,
s : - torder but could z : - - 3 : tBikaria fara @
$ $ : tbe serviced) : 3 : - : : : tand Kgenia, @
i : - :2 seei permanent : : : - s H : shae water H
H H : 1springs : : 3 s 3 : : :poliuted, :
£ s : : : : : H - : 2 :There is no @
: : : B : ¢ : 2 2 : H swater treat-
- : : : - : t : 2 : : sment s
2 : Kirimun : Ng'arue :Kirisun stream :68.32® :Pumps :380 £10,000 :1000 H : None :Dam dries up :
: ¢ Holding . :0ne Dae (big) :storage @ 14230 slcur-  rour- : : :during acute @
: : Ground LMD : Rumuruti :5 boreholes rtank : tNYS} srently crentlyvy @ 2 :dry weather
3 : (38070 Ha) {3 working) : (pumped : - 11500}  :capable : : : $
2 : : ¢ 12 tiees : : + {28 :of having: : : :
. : : H ta week @ : thorses) :30,000 : : : :
$ : s : sfor : - 136 : : . : :
: : : $ 13-6 hrsl: : :camels) : 2 : : H
: : : ¥ T3 tanks : C : : : : : :
: :N.Y.5 Kirieun : Np'arua :2 boreholes tWith  :Pumps  :230 $1500 :230 : :Increase  :Water slightly:
2 : : ¥ $ 1capaci- @ : 3 z 3 :the cattle :saline no %
- : ¢ Rusuruti : tties of : : 5 2 therd to ¢ treatsent 2
: s 5 3 Ha¥ = : g - H 124,000 2 :
3 : H : reach H : 3 3 : § : :
: - : $ 1pumping @ - : 3 : 2 : :
: : : : tfor Bhrs: : % : : H : :
- : 3 : rdatly : : 2 2 : i :
: :Mathira-Xihi- @ Resuruli : Fesi furrow :Z stor- @ Pumps @ 100 t 1800 t : Kone tFurrow has :
z indui Gitaaraga: : & Dams - 2 slcur-  slewr-  :lcurrent-: 2 t@any 1llegal @
: :Kahenoki Co. @ : 1 borehoie stanks @ irentiyl.erently :ly i130) @ : tabstractions
: tLtd. : : 145.5 &3 @ : $510) : : : rupstreae. g
- 1(9010.4 Ha) H rand 9ie3: ¥ : s : : sThere ic no  :
: H 5 s ipuaped : 2 3 5 : ipiped water. :
: : : : idaily @ H : s : : $ s
- : g 3 sftor 12 @ g 3 - : g - 2
$ : : : thours : - s : : $ :




: NR : RANCH OR : DIVISION : MATER :+ ABSTRACTION ¢ NO OF : CATTLE : SHEEP % : DEMAND : EXPANSION : PROBLEMS &
: : WATER SUPPLY : ¢ SOURCE(S) $ : PEOPLE : HEADS : GOATS : MS/DAY : PLANS +  REMARKS :
g - : i : MS/DAY : METHOD : $ $ : - : :
: 80 : Kijabe Dam : Central : Dam : 8 : 5 : - 5 :Supposed tobe :
: : (Ngobit area): :{Kamok valleyl : : t : ! : trehabilitated :
1 :{Siamina Fara) : : : : : : ¢ t $ thy ASAL, LRDP :
3 { 2 : § : : H : : $ tteaa (Laikipia:
: - 3 2 s 8 : : : ¥ tRural Deve- :
H H : : : : : ! | H : tlopment Pro-
- s g ¢ 4 : - : 1 s $ 1graame ¥
: 81 :Withare Dam : Central : Daas - $ 3 H : : . : To be :
: 2 3 - : H H ! $ - H ¢ rehabilitated:
: 82 :Murera Fare : Central : Ewaso Ngiro R. :6.8 @ : Pump ¢ 130 ¢ 330  : 800 ¢ ¢t None tMater not :
:{607.5 Ha) : - slin - H : H : H ttreated and

i e : : :noraal : : : : : rinsufficient. :

o - : - tyear) @ H H : $ : tIn  dry weather:
g i : : teuch H : 3 ! 3 : tHater used
P H : imore H : H : H tfor irrigation:
3 $ s ton dry : : H H H tlivestock and :
: : H ryear t : : : : : :domestic needs:
: 83 :Tharua fara : Central :Ewaso Ngirc River:91a® in : Pumps : 130 @ 1300 : 1700 : : None but : Mane :
: :{Co) H tNgobit River 13-4 days: t : ! : : new BH to : :
: :{4252.5 Ha) :Moya River 1a week @ : $ § : : replace @ :
- £ H :2 boreholes sfor 67 3 $ 5 ! i : the 1 :
g 3 H :{one under dril- thrs a : : t i : ¢ Ngobit R, : :
: : : tling) :day from: - : : : ¢ which is :
: : H : tborehole: : H g : : liable to : i
H : ¥ H :143. 5a® 8 3 H : drying up @ $
i - : - AT o ¥ : : $ ! -
% : : : tand : : : : : i
' : ! 3 122,885 1 $ ; i : : :
: H ] H ttrom : : 1 : § :
3 s $ : irivers : : : : 5
3 : t : véor $ s H ! : X
3 $ : g 1same g 8 $ 2 : :
: X ; g rduration: : H : : !
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: NR : RANCH OR : DIVISION : WATER : RBSTRACTION t ND OF : CATTLE : SHEEP & : DEMAND : EXPANSION : PROBLEWS &
s : WATER SUPPLY : : SOURCE(S) : 1 PEOPLE : HEADS : BOATS @ MS/DAY : PLANS :  REMARKS -
& s : MS/DAY : METHOD : ¥ 3 : : - :
: 80 : Kijabe Dae : Central : Das : H : : $ s : :Supposed tobe :
- : (Ngobit area): : (Kamok valley) 2 : : : : : :renabilitated :
& :{S1gina Fara) : : : : : g : : s tby ASAL, LRDP :
: : : H : : H : : : ! :teas (Laikipia:
. - : H $ : : - 3 : : tRural Deve- @
: : : : : : : H : : H tlopeent Pro-

. $ 3 s : : 3 - $ : % graame ]
: Bl :Withare Daa : Central : Dam z H § $ : ! 4 : To be :
H $ : $ - : : H $ : : t rehabilitated:
: B2 :Murera Fare : Central : Ewaso Ngiro R. :6.8 % : Pump : 150 : 330 : 800 : : None :ater not :
: 1 {607.5 He) : £ s lin : : i : H : ttreated and

2 : H H tnorsal @ H $ $ H ¢ rinsufficient. :
i ¢ : : tyear} @ : H H : : tin  dry weather:
2 : : : rauch $ : : s : : tWater used

H ! : : imore : ¢ H : H ¢ sfor irrigation:
t - : : ton dry H $ : : : tlivestock and :
g - . s tyear $ 3 : 3 : : :doaestic needs:
: 83 :Tharua fare : Central :Ewaso Kgirc River:91a® in : Fumps : 150  : 1500 : 1700 H : None but : Hone 3
: :{Co! : :Ngobit River 13-4 days: : H : : : new BH to @ :
- :(4252.5 Ha) @ tMoya River ta week @ § s H £ t replace @ :
: : g :2 boreholes sfor &7 s : : 3 : the : :
: : : tlone under dril- :hrs a : 3 : 3 - : Ngobit R. : s
: : : :ling) :day froa: : 3 : : : which is : H
- £ $ : :2grghgle: : g - ¢ : liable to ¢ s
x : : 3 $43.98% 3 : : . g t drying up : 2
3 S s $ 191a® : : 2 $ : 2 i : &
- : g 2 1and s : g : : : : 8
§ : : 4 £22.8a% : $ g : s : :
2 - -~ : rfroe g s $ - : - : 5
g - 5 s irivers @ H : 2 : - - 3
: : g H rtor : : : $ $ $ -
$ 3 s : 1same : : $ H H H H :
g : H : sduration: - : : H : : .




+ NE : RANCH OR : DIVISION : WATER : RBSTRACTION : NO OF : CARTTLE : SHEEP % : DEMAND : EXPANSION : PROBLEMS &
: + WATER SUPPLY : ¢+ SOURCE(S) $ : PEDPLE : HEADS : BOATS : M3/DAY : PLANS : REMARKS g
: 8 s $ + MS/DAY : METHOD : 3 3 : : : 5
: B84 :5clio Ranch @ Central :Movok River 1328 &% : Puap @ 130 E 1T s tPlans tor :Water stored :
: :Ltd, : :8 borehcles tto 502a3: : : {40 : - tirrigation :into 2 big :
: £ (24300 Ha) : t{oniy ! is being : s : thorses) @ : rexpansion :tanks of :
H : : tused) C11&8 3 : : 3 : thave been :capacity :
H £ 3 :Depth 126.5a : : : H 5 5 :shelved 16825 o water :
H H s tWRL 77.4 a : 3 : 2 5 s tTreffers  :is not treated:
: : : tYield 4.3 aS/hour: ! $ : : : :settlesent :During acute :
: 3 - : : : : : t : :schese have:dry weather
: 2 H 2 : : 3 2 H : sapplied to :illegal water :
- : - s : : : $ : : the con- rdiversion :
: : $ : ¢ : s 2 : tnected tdone by people:
: : : : & : - : 1=227.5 a3 :upstreas :
g 2 s s : : 2 2 3 : per aonth : ; :
N : 83 : Carissa Fara : Central : Nara Moru River : 9.1 tPump : 7 : 2 5 i : None tWater is not :
= : +(3.24 Ha) : : : H : : : : H streated but
: : - : : 2 : : : : : :drinking :
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