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SITE EVALUATION P.57

An assessment of the irriﬁtion mita‘oilitx of the Kandis dam area.

by H.M.H, Braune

INTRODUCTION

At the request of the Irrigation and Drainage Branch of the Ministry
of Agriculture an assessment was made of the soil conditions in the area
south of the concrete dam which is under construction in the Kandis river.
Together with various officers of the Irrigation and Drainage Branch the
area south of the dam was inspected on 28/5/1981. The area to the north
of the dam was investigated on 6/6/1981.

GENERAL INFORMATION

Location and storage of the dam: The dam is situated at coordinates

9845.0 North and 246.7 East (latitude 192418, longitude 36°44* E) on the
Kandis river, just dowmstream of its confluence with the Nol Chora river.
The dam site is approximately one kilometre south of the lMagadi Road
between the villages Ongata Rongai (also written as Langata Rongai and
Angata Rongai) and Kiserian., The location can be found on the 1:50,000
topographical map with sheet no. 148/3 (Ngong). According to drawings
present at the damsite the dam will store approximately 70,000 m3 of water.
At the time of the visit the dam was overflowing.

Location of the survey area: The area surveyed has the dam as its centre.
Somevhat arbitrarily the Magadi Road and the Kiserian River were chosen as
the north and south boundaries of the surveyed area (see fig.1).

Climate: There are no climatic stations in the immediate vicinity of the

damsite. The nearest rainfall stations are Ndigo I'arm, some 4 kilometires
to the north-east and Quarry Lane which is located 6 kilometres north-west
of the damsite. Stations of interest which are farther away are Ngong,
Magadi Water Works and Athi River Railway Station at 10, 9 and 27
kilometres distance respectively. Some relevant climatic data are given
in table 1 below.
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Table 1: Climatic data.

nr of
station number name lat S long B Alt(ft) T(°%C) Eo(mm) years
e 91.36096 Ndigo Farm 1.22 36.45 5350 19 1784 37
2. 138 Quarry Lane 1.22  36.43 5700 19 1801 21
1 055 Magadi Water Works 1.26 36.41 6100 18 1757 21
4. 013 Ngong D.C. 1.22 36.49 6700 17 1692 63
5. 026 Athi River R.S. 1.27 36.58 5700 19 1801 59

RAINFALL (in mm).

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov dec Year ¥/E,

1. 48 40 78 181 149 34 14 20 19 49 99 83 814 46}
25 69 b1 T2 204 188 15 19 21 23 61 133 82 958 52

3. 38 40 93 178 129 50 13 19 17 35 T1 73 756 43
5. A4 54 95 191 4B 36 14 20 23 4 9 63 Q8P

Ba=B8 37 B0 8% 2 P36 8- 10D 8- 8 996030
(data from KD, 1977; Woodhead 1968; Mungai and Braun, in prep.)

For the region of the damsite the rainfall has been estimated by
calculating the weighted average based on distance of the five stations
given above. An estimate of the monthly evapotranspiration was calculated
with Woodhead's (1968) altitude equation ( x2/3 ) and a distribution derived
from various stations in E,AM.D. (1975).. These data are given in table 2.
below.

Table 2. Rainfall (r) and potential evapotranspiration (IT) estimates for the

damsite.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec TYear
r 50. 45:: 82186 450 36 .15 19--20 - 48 101 76 826

ET 132 120 120 96 84 72 60 72 108 120 96 120 1200

It can be seen from table 2 that the average rainfall in the period
March — June (long rains) exceeds the potential eveporatranspiration in the
period April - July (growing season) by 142mm (i.e. 454 - 312). In all other
months and also during the period October - December (short rains) the average
rainfall is less than the potential evapotranspiration (i.e. October — Dec.
rainfall 225, November - January ET 336, a deficit of 111mm).
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Without going into further details of rainfall probabilities the data
indicate that the long rains can be expected to provide enough rainfall for
seasonal crop production in most years, while the short rains can only be rarely
expected to provide enough rainfall for seasonal crops.

The annual rainfall/evaporation ratio of the damsite is 828/1800 = 0.46 or
46% which places the site in agroclimatic zone IV, The area does not belong to the
Arid and Semi-arid lands (zones V and VI) which have a ratio of less than 407.

Vegetation and land uses According to field observations the natural vegetation
of the plains and uplands (see fig.1) consists of grasslands with scattered shrubs.
Among the grasses Themeda triandra and Setaria sphacelata are the most common ones;

the dominant shrubs are Acacia drepanolobium and Acacia seyal. The valley sides
(units VVC1 and VVC2 of fig.1) are covered with bushed and wooded grassland.

Probably up to quite recently the land use has been grazing only. At present
there is in some places extensive cultivation of seasonal crops like maize and
beans, particularly in the area south of the Kandis river. In the area nowth of
the river many houses have been or are being built but there is little cultivation

of seasonal crops.

Crop performance: Crop performance was found to be related to micro-topography.

Areas where the soil was only slightly higher than the surroundings showed a
distinotly better crop growth, while slight depressions showed a substantially
worse crop growth than average conditions. These differences in crop growth seem
to be largerly due to differences in drainage conditions. Improvement of crop
performance may be expected from cultivation on cambered beds. If any irrigation
is planned then it should be accompanied by a proper drainage layout.

3. SOILS INFORMATION

Previous work on soils was carried out by Touber (1978) who mepped the
Athi - Kapiti plains at o scale of 1:250,000. Most of the area near Kandis
dan forms part of two complexes with imperfectly drained, shallow to deep soils.

During the first field visit the soils just south of the Kandis dam
were investigated and described in six augerings at 100m intervals on a
transect at right angles to the river. At one of these sites a soil pit was
excavated and described the next day. A week later four more augers and one
profile pit were described in the area north of the river. The locations
of the observations are indicated in fig.1.
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After interpretation of aerial photographs and field data a photo-interpreta-
tion map with legend was prepared (fig.1)

pH and electrical conductivity: Some measurements were carried out in unit

PVip. The pH of a 135 soil — water suspension varies from 6.3 to 7.0 in the
topsoil and from 7.2 to 7.6 in the subsoil. The electrical conductivity varie-
g from 0.04 to 0.13mmho/cm in the topsoil and 0.15 to 0.25mmho/cm in the sub-
soil. Both the pH and the EC values are normel. It is not expected that any
of the other soil units will have substantially different pH or EC values:

i.e., all soils are non-sodic and non-saline.

Soil Fertility: From unit PV1ip four topsoil samples were collected for
fertility analysis. The results will be added to the report at a later stage.
It is expected that the soils are reasonably fertile, although nitrogen and

phosphate fertilisers will have to be used to obtain good yields under rainfed
or irrigated conditions.

Topography: From the contours on the topomap it is estimated that the level
of the piains on both sides of the dam is 25 — 30m above the dam level.

As indicated in the legend of fig.1 the slopes vary from 0-307. The
plains units (P) are nearly flat. The units mapped as minor valleys (VVC1,
VVC2) have a decreasing slope percentage from the bottom of the valley to the
plains or uplands. As mentioned under "crop performance" small differences

in height have a pronounced effect on crop growth.

Drainage: All the soils investigated are either imperfectly or poorly
drained. This drainage condition is inferred from the occurence of mottles
in the soil. The pit in unit PV3p showed mottles from the surface dovmwards;
the pit in unit PV1p had mottling starting at 35cm depth.

A1l areas except the valleys and unit PV3p consist of heavy clays which
have low or very low hydraulic conductivity. It seems likely that the under-
lying rock strata are impervious, As crop performance shows, cambered beds
may improve growing conditions under rainfed conditions. It seems unlikely
that the soils of units similar to PVip can be drained properly for
irrigated crop cultivation.

Workability: The topsoils of the heavy clay units like PVip have a poor
workability. When dry these soils are hard, when wet they are very sticky
and plastic. They have a narrow moisture range between the upper and lower
tillage limit and they have a wide moisture range between field capacity and
the upper tillage limit. As a result of these characteristics these soils
can hardly ever be worked under optimum moisture conditions to obtain
proper tilth. ."/5
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Suitability for irrigation: From what has been reported on the various soils

in previous paragraphs it is clear that none of the soil units are thought to
offer good prospects for irrigation in general. For horticultural crops the
picture is even more dim.

An estimate of the degree to which various land qualities limit the irrigation
suitability of the various soil mmits and the resulting irrigation suitability
evaluation are given in table 3. None of the soil units are considered
highly or moderately suitable for irrigation; units PV1p, UV1ip, UV2p and VVC2
are marginal and PV2P, PV3P and VVC1 are unsuitable.

Table ;: Estimated irri@tion suita'bilitx and limiting land gﬁlities of the

soil units.

limiting land qualities
soil {suitability soil {stoniness/ {topography ]worka‘bility drainability
usat | for irrigation{ depth |pockiness (slope)
PVip marginal x - - i xx 1
PV2P { unsuitable x | - > o b
PV3P Y XXX ? - Xt oY
UVip { meriginal x - x (1) o xx
Uv2p " x -~ x (1) xx X :
VVC1 } unsuitable o = e d ? ?
vve2 { marginal (?) x x x (1) ? ?

- no limiting

X slight limitation

xx moderate limitation

xx strong limitation

(1) =x for overhead irrigation

:cx/x::-:x for surface irrigation
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SUMMARY

The soils in the vicinity of the Kandis dam were investigated for
agsessing their suitability for irrigated agriculture. Noune of the soil units
is considered highly or moderately suitable for irrigation and the best units
are at most marginally suitable for irrigation. The major limitations for

irrigation are:

shallowness (units PV2P, PV3P, VVC1)
drainability (PV1p, PV2P, PV3P, UVip, UV2p)
workability (PV1p, PV2P, UV1p, UV2p)

slope (VVC1)

gtoniness/rockiness (VVC1)

The soils south of the Kandis river (except the steep valley slopes) appear
moderately suitable for rainfed cultivation of seasonal crops provided that
the surface drainage conditions are improved and fertilizers are supplied.
The soils north of the river are unsuitable for agriculture because they are
shallow.
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Fig. 1 Photo - interpretation map of the area near the Kandis dam
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SOIL TEST REPORT ™

INWARD REF.: NATIONAL AGR!CFULTURAL LABORATORIES,

mf, Sheet ©f 29, cp

R - A + b DEPARTMENT OF AGRICULTURE,
Sttt i AR . P.O. Box 14733,

DATE SAMPLE/RECEIVED: S - L. @) | NAIROBL

| .qu_

DATE SAMPLE REPORTED: 3t - FroM (Puce) Kq nailt

SAMPLE/S SENT BY:........ Keanyaq Coil S ey

NA L Bex 14733, Naivobi
(Afentiow et My Braun ) :
Field Designation. . :[uglg b6 !q,g,s-lﬁ mdg—Sb luEIs"SI‘ , J! '
Lab. No. .. !gf Sequ | S9! 86 (5897 | } | 1
i . : |
Depth o Cagre | O=20 0-36 /10~3 | 0~-20 ' i ! |
e -ttt : B | t A |
Colour , | I | | .
1 - | |
Chemical Test Results |
pH 63 L R R t .
P ' ‘ | |
Nam.e 7, H 27 10'5/ ID'E’:’- Oyt | | |’ : ;
3 1 | 0§ ‘ R ! I
Km.e % 1068 |c 4L |O4b | 06 | | L t
f I ] i
Cam. e 7. |2 0.0 j &) 16> 169 l T‘ . |
Mgme % |90 (96 |gt |96 L3y | |
Mome% - pey 119 )08 | 1 o2 2 | |
P.p. p. m. 13 4 [ o E J
N e | = 2 of e
: R T B Lt R e
C% L SR s TR B R R P "
Hpm.e. % e . B I s s e { i
' | 1 [ A
(Toxicities Bracketed) Deficiencies Underlined
REMARKS:
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eu-.'o&u e; P—MMM w‘aféaod'wexceas ok
M?' Ceeeche "ﬁ‘mpu‘? W""‘ﬁ' Q’QC“MM%WML»M
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