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: ‘_Geogenlo quorlde contamination of drlnklng water affects 0
- the health of 100s of millions worldwide, The Great let it Ken d

, i VaIIey i Eastern Afrlca 2 partlcularly affected The Catholic Diocese of Nakuru (CDN) has distributed

@ n Ethropra and Kenya bone char wrth calcrum PN AR thousands of household filters, and built more than 100
~phosphate peIIets (the - Nakuru process”) is used joo | '_ community filters. Some of the household filters use Etth' ia
- ‘remove fluoride from dnnklng water in household and - ceramic candle filters (Stefani) to remove microbial : Soh: =1 z, Soh: 2
-~ community defluoridation filters [1, 2], but little is known Ry contamination. : n coIIaboratlon with the Oromo Self- HeIp Organrzatlon
-about frlter |mpacts on mrcrobral water qualrty o e e Asin L L . (OSHO) and Swiss Interchurch Aid (HEKS), several

" ‘hundred household filters.and one community filter - S e —COnCIUSIOnS

~(Shibere) have been introduced to communities In the .
( ) Compact Dry plates are robust and reproducible, and can

s er Valle where quorlde Iev Is ran efrom 3-18 m /L . .
3 , M()ds _ i, 4 y @ 4 ¥ 4 g 4 * 4 g be incubated at ambient temperatures (20-42 °C), though
= ,'Compact Dry pIates (NISSUI) were used to measure - DOIOW: 31 - C MCUbanof. Sibiid PEMads ILag:nouls.
" microbial water quality among Ethloplan and Kenyan V nese plates, along with S|mol_e f||tr_at|on instruments,
- households using defluoridation filters. E. coli (EC), Total allow easy measurement of microbial water quality under
- Coliforms (TC), and Enterococci (ETC) were measured. _cqallenglng conditions. One positive feature of the plates
" 1'mL samples were added directly to the plates, wh|Ie o IS that they can be stored at room temperature for up to
va Figure 3: Household, standard ity, and t it i ' L
- larger volumes (10-100 mL) were filtered through -~~~ foabirl i ol S R e two years before use, in contrast with many other pre
- cellulose membranes (0.45 ym), which were then -~~~ i at | | | formulated coliform testing materials.
: |ncubated on pIates at 37 °C unless otherW|se noted A Mrcroblal Water guality was mon_ltored In ten household
. P el filters and nineteen community filters over three months.
Standard community filters, using borehole sources ooe® iy Defluoridation filters on average have a modest positive
showed similar microbial C(,)un’[S before and after ’ i ‘ -'Frgure 5: Household frlter dlstrlbutlon and tralnlng Household filters. conS|st i S _eﬁeCt an mlcrqblal qL_Ja“ty’ especially When Source_ water
t | ‘ n N B t - of two buckets: the top filled with sand for particle removal, and the bottom =~ IS of poor quality. Neither the sand pre-filter used In
reatment. n remote areas w er_e poliuted surface water 'fllled Wlth a mrxture of bone Char and caIC|um phosphate peIIets ol e ) L ot Ethiopia nor the ceramic candle filters used in Kenya
was used, filters reduced bacteria levels by about 90%. < a2 a0l o oo (B s L e A B f
However, water quality in general deteriorated between 46 household filters were tested from four villages over Lo Ubinget Iy rte tucet dac ena k) |(rjn(|ja < ? ' IOIP'O
- = | | —— ke pram . . C e @ copper coils to treated water reservoirs did not result in
- 'Flgure 1: Manual vacuum filtration and Compact Dry pIates E coI| form blue . the community filter and the point of consumption s ’several months Feed Water WaS sampled fromfthe upper e signifioant water quaIity improvements.
" colonies and other coliforms developred colonies on EC plates (leftand = (samples collected from a household cup). .~ bucket, and treated water from the filter tap. In four = a2,
’ 4.'center) while Enterooocu form blue- -green colonies on ETC pIates (right). i _ 2 _-hOUSGhOldS of each V|Ilage water was also tested at the !
i | ] et th B _ | [— — o *source, in'between the two filter chambers, and atthe = 0o e Ty _
La oratory validation stu ies showed that E. coli co on|es . | ~_ point of consumption (from a household glass). Water Moderate faecal contamination of drinking water is
> pn the plates rrlt(atched expcectaﬂoclns based O? d|Iut|ons _ t T — — quality deteriorated, most notably between the source’ common in the Kenyan households surveyed, but gross
e Ilgmurpg;e s(t:oocms ;r(t:eaDsrurelatv:; shgvv\\l,:gtocr,g% L s B T -+ - and the filter inlet, due to unhygienic storage containers. - contamination is commonplace in the Ethiopian
( g d )b i f p 1th y p N I i g h éﬁg * 1 %T HousehOId f”ters marglna”y |mproved Water quallty for E households visited. In both COUH'{I’IES, water qua“ty
- reproducibility for all three bacterial indicators, wit ° | Lk CO|I (p<0. 001) but not for totaI CO||f0rmS or Enterococe. e deteriorates significantly between the point of collection
~ counts generally Wlthln 0.2 log un|ts of mean vaIues it - i J I J . o | . s . e M and household storage containers. Unclean drinking
_ Incubation of replicates under varlable temperatures f Sasia N L L e f"w:ages. ¥ ' e e vessels further add to pathogen intake.
" showed that Total Coliform counts were highly =~~~ I ec RN e R ETC — <o IR . % ' .
4 4 : T ec (T tc [ ETC : , " T
@ temperature dependent, but E. coli counts after 24 hours - = - T ST : o s S 1 5L
oo o S igure 4. (a) kaw ana treated water quality, conventional ana remaote Titers : . 2 T i 1 ] i i 1Fi
» Were consrstent between 30 and 40 C At 20 25 and 42 poa (n=15 and n=4 respectively). (b) Water quality deterioration between 3 . Wld?Spread quorrde exposure_ls b oig .a Slgmﬁcant
~°C, counts reaChed the eXpeCted Ievel after 48 hOUfS bUt e community filter tap and point of consumption (n=20). Source: [1] N I i public health threat in East African countries. However,
: at 10 and 45 °C growth was |nh|b|ted | ‘ a0 . . : o the disease burden posed by faecal contamination is
T A Water quality at the point of consumption was best for e likely even larger. This does not mean that fluoride
Z z ST PR P BT e users of household filters, and worst for users of kiosk s nTl1l 111 111 mitigation efforts should be shelved, but rather that they
3 E_ 24 h=ours | ‘4‘3 h:;.urg | water. .Ceramlc oandle filters did not srgnlflcantly reduce el - > should be implemented as part of integrated efforts to
_ 5 ¢ REAE HoTT— B bacterra counts in either h_ousehold filters or I_aboratory e e | wdestome | ] Eimm : improve sanitation and hygiene as well as water quality.
? g - experiments. Attempts to improve water quality by _. Flgure 6: (a) Water quaIrty from source 1o tap [2] (b)AtyplcaI water storage
2 e inserting copper wire coils into household filters were P
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Table 1: Household water quality at point of consumption.
Bacterial counts are geometric means, CFU/100 mL [1].

A Tab‘Ie.2:-House‘hold-Water quality at point of o.onsumption,l or filter tap2..
Bacterial counts are geometric means, CFU/100 mL {2].




