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J,i;; 'i= riences obtginod during the ongoing implementa- f: égiyij’jjiif%
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1 ;é Cor%ainly, the results obtained up to now may bo
' et inalvidnal and interim nature, But it is ex-
. ! eb{:ed, "that the paper will stimulate the plan- .
i ning ﬁnd dcsign enginoars In the field of soil
ERE oy end water gonservation to pay nomo additional g e
:é;»;'{ thought tpvgé&elopmont poasibilitiaa of solutiont, -"Nrwjk!y%ritﬁ
:u?¢mhij which are Jﬁst termud conventional moans in rurnl T tf:‘!fiiw_
»iJ%;;%} water supply for arid and semi arid aroaa._f“ “;; =
g iéjﬁqﬁiizﬁajgi;kw w R T
e | Undbr the EEC financed Machakou Intcgrated Develop
= el “ment Frogrammo (MIDP) the conutruction of small
;!?i,ijf rural earti dams has been a major component during‘
) %fi;’ e the initial stagea of the project. In order to im- e
i %?gfl; prove the water quality of the respective reser- ’ ;;*Tjt i;-fi
o féif‘%% voirs, tests ‘with an integral ‘tilter systom 1ncor-p~T&fQ“hh{'j&n}
-frgéijégﬂ/poratod into tha bottom of the roservoir havo been lf
T :¥i performed a?]@f?{ﬁ,D‘m’ Maohakos Distriot. First
;?$a§ rosults of thg R,rformanoe of such a systgm uro<pow

- :.7:‘7 ?7‘ o —— " - . r B et - - =
”‘f“d} The wator impounded by a small earth dam is general- ~ o
- i }y_pot of thg quality acceptable to human consump-~ ‘_““i : ’
. tion, The poor raw water quality is further dimin B
N e B e B
G b : iR
: CF N ; ol tqrnat!ona! Hoferance Centre . . ..
SE ST etor Comminity. Watar Sinnity
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spunbended fllier wimbrane to ;revent evertual cluz-

ging of the filtwr layors.

T™e top of the filter is coverea Dy aoccut 0.0 n

sl ighily compacted backfiil t> pruwent developmonti
of 'a direct seepsgc p--h inlo the rilter. The filter
iz breferably placad wach thal tno permenble strata
of the reservoir are adjacent to the filtor, These
pormeable strata are frequently found in the old ri-
ver bed, it's banks and in branchea of tno viver, if

81Y

s the dam structure ig normally located at the nar-
rowest section of the valley, a bay type valley sec-~
tion is found upbtream, accomodating the reservoir.
Alluvial deposits of higher parmeability aro fre-
quently encountered within thit reach which favours o
the placing of the filter mystiam. e -

The filter pipe is connected to a draw-off bipe whigh
1¢ads to the valve chamber located downntream of the .
damL A public water point is connected with thils val- -
ve chamber, see Figure 2, For supplj_of the catile - i
troPgh the conventional draw-nf? system sho%ld be ' sl
chogen in order to safe the flltered waler Tor hunen

,conhumption. ’ |
Special attention hax to be paid during the‘placing
of the draw-off pras and the construction of the
core trench of the dam, as neglipgence during that
slage of conatruction could lead tgo eventual piping
and fallure of the structures. N
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- e ;i will ba of decisive importance for the performance =
- 1D

e T ‘.; of the i‘ilter syatem. In the four cases mentioned
f“ ~ LT before tho sequonce and thickness of strata encoun-

oo 'z” Eﬁ”‘*;'%‘; tered at the dam sitas was sometimea quite diffe- o )
»“-é’o; -7‘:: 73,,% ont. A{', Waiya a top soil layer of 0.2 - 0.5 m 18 Lt T
- fffg;"‘;'g' éVerlying red soil of O « 1,0 m, followed by late- ‘ i
N A ‘T’ K rite (murram) of 0 -~ 1.4 m and then by highly de- f’
i A composed rock of clayey siltJ sand composition. Tho N } =
i lei‘t river bank is formed by alluvions of 2.4 m T =
~ . ’chicknees. Tha river bed itmelf is covered by alli=-
‘ . A vions of 1.0 m. The total thickness of the strata | 7
v" ':‘ :'E g OVBrlying tho wenthered rock 1g in the rango of * Ee s S
) ’r?: . 0-36m.“ . ‘ ’ ST e
" 75 {’? 'A:t Mekilingirthe strata encountered were top soil, ) i T
b red soil, laterite (murram), black cotton soil, de- 7
% T l . _¢omposed rock. The total thickness of these strata - f;
e oVerlying tHe weathered rock is in the range of 1,2 ~ ~ 7 7
SRER ; to 2 5 m. K{? Muthetheni the respeotivo range is 1.5 T
. 5 r to 3.3 m. The encountered ‘bed rock material was qn T T FTE
ST ‘ii};ﬁ all casos granif.oido gneiaa, which ia prodOminant‘ . B
R ».,Z v :!.n ‘the Machakos yarea. - - - ‘ :* o
R 11:,;_- .:rét' :;LA_":;‘L"'_';A_: 'R R : ‘ ‘:‘é u“,,% ;
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. ”f j'i‘;.:j dam: g:iﬁ.tﬁes certai_nly may change throughout the re- ‘
©oo 24, spettive reserviirs. Sample cross-sections are pre- )
30 AN 7'5.5 f@,‘ gently 1nvestigatod in the reservoir-areas of the =
S ‘:;‘L 1 three dams under construgtion to confirm the preval- T v
- L;i’r-wi’ ling conditions. These results will be uged to esta- E
:: Gh ji- blish a first ralationship between the poasible T oeE
- f’; i omount of seepage water in the reservoir basin and =
. gi“, the #ilter.yleld. It is obvious, however, that not ~ e
) ; i all saepago water wlll reach ovenﬁually the filter =
. gyntam. Quito'_an smount will percolate into doeperi T e e
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Imp0unding of tho Waiya reservoir started with the
onaet of the short rains in October 1981. The short

b rains seaaed in November/Deoember 1981 and filled

the roservoir to 30 % of 1t's oapacity. o qa_

ur SIS 7 e e e et T
F‘First chemical water tests were performed on 2nd De-wlg _ di%w
cémber 1981. Samplea wero taken from the reservoir -
e ~ ;w ST
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;; E{ Test Results of‘Raw and Filtared Water \ . .
DA Substance or o Sampié Dato . WHO PermiBSiblﬂ
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%;iﬂ bharacteristio e B 12!51981\ o _level . .
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oﬁal Hardneas mg/1 CJLGOES 126 575 100 = 500
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Manganese N mg/l - 0 1 o 5 0 05 - 0. 5
“Calcium ., mg/1 ‘ .3 114
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Magnesium . mg/l 3,3 22 . o
Sodium " mg/l 3.8 58 - :_ fzf i
Total Alka- _ . e s %
linity 7 mg/l Cac0, 12 194 R g
Chloride {ng/l 243 41 200 - 600 ;
Fluoride mg/l O.4 O.h 0.7 « 1.0 _ ~§§
ReW., = Raw Water, F.W. = Flltered Water o <
Thé,resylts_gleafly indicate the influence of th; - 7 N E?
v;#iousrstrata tﬁfough which the water is percola- 7;;” éé;
ting on it's path to the filter system at the bottom =
of the raservoir. The queation remains, whether a /: i;iﬁ i
QWash-out offact would ba achievod after a 1onger po—ﬁ‘ ‘ : i
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contains coliform srganisms nor E. coli.

riod of operation which could result in a decrease
of such parameters like PH-value, conductfivity, to-
t2l hardness etc. shown in Table 2.

A bacteriological test wss werformed on 24th Febru-
ary 1982, which gave satisfying results of the bac-

teriological treatment performance »f the filfter as
shown in Table 3.

Tab., 3

Bacteriological Properties otf Raw and Filtered Water

Test R.W. F.W.

Presumpvive Test MPN/100 ml Water 1800+ 5
Confirmative Test n 1800+ NIL
E. coli Test " 25 NIL

MPN = Most Probable Number

Lccording to WHO standards for the quality of drin-
king water the raw water is nct s&itable for human
consumntion- It contains both coliform organisms
(1800+ per 100 ml of the original water) and E. coli.
(25 per 100 ml of thr original water). The filtered |\
water is satisfactory bacteriologically. It neither }'

. . |
y:| filEer yield test was performed on the same day. l
Tuae iqitial—ayerage discharge during the first five
minutes was 29 1/min. The discharge decreased to

22 1/min after two hours and remained constan*t at

22 1/=in up to the end cf the test after three hours

of full opening of the filter pipe. The test results
are onowirin Table 4. ¢
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Tab. 4

Filter Yield of Waiya Dam at 30 % Reservoir Filling

Time in Minutes 5 10 15 30 60 90 120 180
f~om Test Start '

Average Yield 29 25 25 24 2ih 23 22 22
in 1/min '

The yield of the filter sgystem will increase with
further reservoir filling, up to the designed normal
storage capacity. But a decrease has to be expected
over time, when part »f the reservolr will be filled
by cedirments of various nature. Certiinly, this pro-
cess wi:1 ©e slower than in most cases of similar
reservoirs elsewhere in the country, since a s:ustan-
tial s0il conservation programme is linked to water
Jevelopment activities under MIDP, thus for the Waiya

caschment as well.

ZOIL AND WATER CONSERVATION PLAN FOR WAIYA CATdﬁMENT

A concise soil a@nd water conservation plani) was estab-
lished already in 1980 and it's implementation started
immediately thereafter with substantial assistance of

MIDP., A summary of the actiox plan is shown below,.

Pastur> improvement with rural afforestation 111 ha
Reafforestation 1L ha
Terrace improvement (slight) 88 ha
Terrace improvement (major) 33 ha

1) M. A. ZOEBISCH, Concise Soii and Water Conservation
Plan for Waiya Catchment, MIDP, 1980
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Total length of cut-off druirs 5.6 km
Total length of road drainage improvement Le6 km
No. of major gullies to reclame L
No. of bulking plots for trees 1
Nn., of bulking ploits for Bana (rass 1

No. of Demonetration plots for pasture

reclamatinn 2

It 1is expected that the impact of these measures will
increase over time reducing the siltation process of

the rescrvoir considerably.

’

COST FOR CONSTRUCTION, OPERATION AND MAINTENAI'CE

The cost for integral filter, conventional draw-off
cystem, public water point and cattle trough are shown
ir. Tapnle 5.

Tab. 5

Cost (in 1,000 KShs) for Filter, Conventional Traw-off,
Public Water Point and Cattle Trough at 1981/82 Prices

Ttem Froject
Waiya Kakuyuni Mekilingi Muthetheri

Filter Length (m) 21 2L 20 100
Flter 76 126 24 45C
DPraw-orf 27 L2 L 84
Cattle Trough 8 9 9 16
rublic Water Point 6 8 8 18
Total Cost 117 185 205 570
Total Cost in % of

Project Cost 7 10 12 15
Tilter Cost in % of

Project Cost in 7 9 12

1 $US = 10.5 K8hs
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Phe cost of the integral filter is about 3 to ¢ limes

that of the convertional draw~off for raw water.

Uperation cost for the filter will practically not
arise due to it's design. The day to day operation ¢~
the small dams rests with local water committees cau-
sing no expenditures either. There could be eventually
some maintenance required for the valve chamber of the
filter. But this would be included in the routine main-
tenance of the project, the cost therefore would ts
verv low. It should be more a logistical problem to

get the maintenance on site at the time of requirement.

CONCLUSION

The integyal filter system placed at the bottom of
Walya reservoir is producing water of substantially
inproved quality and appears t¢ be a viable step to-

wards safer water supply in arid and semi-arid areas.

-

Trough *the first results are very encouraging, there
is urgent need to continue the test series to estab-
iish long term results on filter yield and treat—ent
gapacity. Further information is required on extend
aud permeability of the soil and decoumposed ro:zk
strata in tlia reservoir bhasin to assess the filter

capacity in relation to such parameters.
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Volkhard W. Werner
¢/0 Machakos Integrated Development Programme

P. 0. Box 662
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