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ASSESSMENTOF THE EFFICACY OF THE MUSAFFA WATER DECONTAMINATION BAG

I. INTRODUCTION -

The Musaffawaterdecontaminationbag is manufacturedby theprivatesectorfirst of all by the
STADEC then the U.S. Health Care. It hasthe seal of approvalfrom the PakistanCouncil of
Scientific and Industrial Research (PCSIR). In the Northern Areas, the Musaffa bag was
promotedby theAgaKhan HousingBoard (AKHB) in mid 1980’s under theLiving Conditions
ImprovementProgramme(LCIP). According to the AKHB sources,abouta thousandMusaffa
bags were made available at a subsidizedcost to the people of Gilgit, Ghizer and Chitral
districts. Since the end of the LCIP in 1989, promotionof the Musaffabag has receivedless
attention. Ii hasbeenproposed,however,by AKHB Norther Regionthat a follow-up campaign
is desired.

From therecentstudiesof thewaterquality conditionsin morethan 100 villagesin theNorthern
Areas and Chitral by the Water,Sanitation,Hygiene,and Health StudiesProject(WSHHSP)it
was found out that the majority of the commonsourcesand systemsin the areaare faecally
contaminated.Accordingto theGovernmentstatistics30 percentof thepopulationareestimated
to have piped systems.The vast majority of the remainingpopulation rely on the traditional
meansof open channelsand water pits. Water transmittedepidemicslike cholerahavebeen
experiencedmore frequently in the Northern Areas in the recent years. Under these
circumstancesit is important that appropriate methods of householdwater treatment are
identified, testedand if necessaryfor useby the majority of the rural population. One such
technologyalready introducedto the areain a small way is the Musaffabag.

Since no detaileddataexistedaboutthe efficacy of the Musaffabag underdifferent operating
conditions it was proposedthattheWSHHSPshould carry out a careful assessment.This would
aim to determinethe potential role of the Musaffa bag as a safe householddrinking water
treatmenttechnology.

Theexperimentson the Musaffabag were undertakenby theWSHHSP’smicrobiologistsin the
Gilgit laboratory.The experimentswere initiated in February 1994 and were continued for a
periodof one year.

II. MANUFACTURER’S GUIDELINES

The Musaffabag is sold in a paperbox packing. It includesa pageof user instructionsprinted
in both Urdu and English. In the early production(late 1980s)aplastic=clipwasprovided with
the bag. It was instructedthat the Musaffabag should be usedin a water-coolerwith the bag
fitted againstthetap intlet by meansof theplastic clip. It wasclaimedthat the Musaffabagcan
purify water of unspecifiedquality within five minutesand that thebag had a useful life of six
monthswhenusedin a 12 liter watercooler.
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The current presentationof Musaffa no longer includes the clip. There arc no specific
instructions for the Position of the bag in the containeror for the - withdrawal ol waler. It
suggeststhat the bagcan be used in almost any containerincluding-a clay-pot (Mat~),water-
cooler.thermos flask or a small water tank. It has beenclaimed in the promotion I iteraturethat
in any of the aboveinentionedcontainersthe water will be purified within threeminutes.

Thebag is availablein two sizes i.e. 1/4 Kg and 1 Kg. Thesmallerbag hasbeenrecommended
for use by an averagefamily of six personsfor one monthwhereas-the 1 Kg bag is claimed to
last the family for six months. In a promotion leaflet it specifiesthat the 1Kg bag is sufficient
for treating2500 liters of water.

III. DESIGN OF THE EXPERIMENTS

While designingthe experimentalprocedureit was decidedthat the researchshould take into
accountthe real life conditions in Projectarea. In order to make the researchpractical and
usefully applicablethe following factorswere considered:

1. The WHO Guideline for drinking-water quality (1993)’ recommendszero Escherichia
coil (E.coii) per 100 ml in all samplesof drinking water.This sameguideline valuehas
beenconsideredas a requirementfor a treatedsamplethroughthe Musaffabag. In the
following sectionsof this report terms such as ‘total decontamination’and ‘complete
decontamination/disinfection’refer to water sampleswith zero E.coIi per 100 ml.

2.. According to the water quality testing work of the Project carried Out by the WSIIIISP
in 1993, the majority of the commonlyusedrural drinking watersourcescontainE.coli
levels of typically 200 to 400 per 100 ml. It was therefore,decidedthat the test waters
should havea contaminationlevel in theaboverange.

3. More than 35 percentof the water sourcesin the areabecometurbid in the summer
months. In this sameperiod the faecalpollution of the drinking water sourcesis at its
highestand so is diarrhoealdisease.Testing the efficacy of Musaffabag under these
conditions was also planned.

4. From the KAP-surveyand the DomesticObservationSfudyof the WSEIl-ISP ii appeared
that it is commonamoungtherural householdsof havingplasticwatercoolers. I lowever,
it appearsthat use of thesecoolers is generally limited to special occasionsand seasons.
It was observedthat water is commonlystored in different potsandcontainerswhich do
not have a tap to extract water. The normal way of withdrawing water is from the
container’stop either usingacup or a ladle, or by tilting the containerto one side. The
tests were therefore, conductedunder both conditions i.e. by placing the Musafía bag
againstthe cooler’s tap, and by placing it on thebottom and extractingwater from the

W urid ii e.iith 0 rgani,aLIUJi, Guide1i~~s1~rdr~!)Kifl~—waicr qualiiy, Scco~ji~Jujon, V L)iUlIlC I . Rccuiliii Ic i ida(bus
WHO Geneva. 993. ~ 24-26 and 173
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cooler’s top. This is also in compliancewith the user-instructionsfor the currently
marketedMusaffabag which highlights the useof the bag in a Mptkp. - -

5. The averagefamily size in the Northern Areas- is esttmatedto be 8 members.For a
family of this size it is importantthat thereis anadequaterateof flow throughthecooler
tap to satisfythe needsof eachmemberin areasonabletime. Flowratemeasurementwas
thereforeincludedin the tests.

6. For anaveragefamily of 8, it wasestimatedthat 12 liters of waterwill beconsumedfor
drinking purposesdaily. This figure also matchesthe manufacturer’srecommended
quantity which canbe treatedsafely with a 1 Kg bag i.e. 2500 litres.

Having decidedto investigatethe efficacy of Musaffabag underdifferent operatingconditions,
the following regimenswere chosen:

1. Using non-turbidwater, to assessthebactericidalefficacy of the bag fitted over the tap
with the helpof its clip whenit is new,after one month, two months,threemonths,six
months,eight monthsandoneyearold, with thebagwashedeveryday,everythreedays,
oncea week, oncea month and not at all.

2. Sameas number1 using turbid water.

3. Using non-turbid water, to assessthe bactericidal efficacy of the bag placedon the
bottom of thecooler when it is new, onemonth old, two monthsold, three monthsold,
six monthsold, eight monthsold anda yearold, with the bagswashedeveryday,every
three days,oncea week, onceamonth and not at all.

4. Sameasnumber3 using turbid water. - -

5. For non-turbidwater, andwith thebagplacedagainstthecooler tap inlet, to determine
thewaterflow ratethroughthecoolertap, whenthebagis new,afterbeingusedfor four
months, nine monthsand one year, with the bag washedeveryday,every threedays,
onceaweek, oncea month andnot at all, with the coolercompletelyfull, 3/4 full, 1/2
full and 1/4 full.

6. Sameas number5 using turbid water. -

7. To determinethe weight-loss,weighing theMusaffabagsafter 6 monthand 12 months - - --

of use. - - --
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IV. METHODOLOGY AND EQUWMENT USED

For the micro-biologicalsamplingof raw and treatedwaters, the membranefiltration method
was employed.Throughmembranefiltration, thenumberof E.coli colonieswere detectedin the
water samples.A duplicatesamplewas taken in eachcase,the result showsthe averageof the
two duplicates.Flow-ratetests were conductedby using a stop watchand a 500 ml glassjar.
The Musaffabagsfor testing wereprovidedby the AKHB’s NorthernRegion.

In the first phaseof experimentsnon-turbid(lessthan5 TUs), contaminatedwaterwas used.Ten
water coolersof 16 liter capacity(trademark‘Joy’) were purchasedfrom the local market for
conductingthesetests. In thefirst setof five coolersthebagswere fitted againstthe intlet of the
cooler’s tap by meansof the clip. Out of thesefive bags, four were washedwith a different
frequencyi.e. everyday, every third day, every week, every month, whereasthe fifth bagwas
never washed.In the otherset of the five coolers the bags were placedon the bottom of the
coolers.(Figure 4.1 showsthesetwo arrangements).Washingof the bagsin theseccmdset of
coolerswas conductedin the sameway as for the first set.

Eachcooler was filled and drainedwith 12 liters of water everyday to simulateactual usein
a family. A sampleof the rawwater wastaken to checkthe (background)water-qualitybefore
performing the bacteriologicaltestson the treatedwater. For maintainingthe desiredrangeof
contamination,a few dropsof heavilycontaminatedwaterwereaddedif necessary,and the level
of the contaminationwas checkedby undertakinganothertest. Water samplingof eachof the
tencoolerswasconductedevery monthfor the first four monthsand thenat the endof six, eight
and twelve months. A series of sampleswere taken at different intervals of time from each
cooleron the specifiedsampling date.Samplingwas startedafter five minutesof re-filling and
was continuedat the intervals 15 minutes,30 minutes, 1 hour, 2 hour, 3 hour, 4 hour, 6 hour,
and 8 hours. This allowedassessmentof the efficiency of eachbag in terms of the time taken
for completedecontaminationof thewater in the cooler.Normally, samplingof onecoolerwas
conductedin one day.

(a) (b)

Figure 4. 1 Diagramof a 16 liter capacityJOY water-coolerfilled with 12 liters of water, (a) with the bag
placedagainstthe inlet of cooler’s tap, (b) with the bagplacedon the bottomof the cooler.
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Figure4.2

Phasetwo of theexperimentsusing theturbid, contaminatedWater wereconductedbetweenJune
and August 1994. Turbidity levelsof thetest-watersweremaintainedin therangeof 60 TUs to
1000TUs. During the initial testswith theturbid water, somemajor limitationsof the Musaffa
bagwere discoveredtherefore,a prolongedseriesof testswasnot necessary.

V. RESULTS -

5.1 Clear, contaminated water (PhaseI)

5.1.1 For the bags fitted against the cooler taps -

For the bagsplacedagainstthe cooler taps (samplestakenfrom the tap), the best bactericidal
performancewasshown by the bagswhich were less frequentlywashed.The bestresult was
from the bag which was never washed.Results of this bag showedthat for the initial four
months, samples taken after five minutes of re-filling (contact time) were completely
decontaminated(see Fig. 5. la). The averagebackgroundcontaminationlevel (BCL) for these
four monthsraw-watersamples(five samplesincluding thesamplewhenthebag was new) was
232 E.coui/100ml. At theend of six monthsthe samebag achievedcompletedecontamination
only after6 hours. In this casetheBCL of therawwaterwas476E.coli/100ml (seeFig. 5. id).

MicrobiologistsperformingMusaffaexperimentsin the Gilgit laboratory.
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Fig. 5. 1 Bactericidalefficacy of filter bag in cooler# 5 (neverwashed)
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Resultsof thetests conductedfor the bag washedoncea month aresimilar to thosefor thebag
that was neverwashed.Also in this case,completedecontaminationwasachievedwithin five
minutesof contact time for the first four months,and then later after six hours (refer to Fig.
5.2). For both of theabovecases,tompletedecontaminationof theraw water was obtainedfor
one year with a contacttime of 6 hours.The averageDCL of these~ raw-watersampleswas
289 E.coti/100ml. -

In comparision,thebag that waswasheddaily, for a5 minutescontacttime, achievedcomplete
decontaminationfor only one month. Resultsof the secondmonth tests showedless than50
percentdecontaminationfor thesamecontacttime for a moderateDCL of 250E.coli/100ml (see
Fig. 5.3a). With a 6 hour contacttime, completedecontaminationwith this bag wasachieved
only for the first threemonths (see Fig. 5.3d). As the washingfrequencydecreasesthe bags
show a betterperformance. -

With the Musaffabag fitted on the cooler’s tap, flow rateis considerablydiminished.Without
a bag on the tap it took 5 sec, 6 sec, 7 sec and 10 secto extract250 ml (a normal glass of
water) whenthe coolerwas full, 3/4 full, 1/2 full and 1/4 full, respectively.Whereas,with a
new bag againstthe tap it took 29 sec with full, 44 sec with 3/4 full, 54 secwith 1/2 full, and
93 sec with 1/4 full, for filling the sameglass(seeTable 5.1). Flow ratedataat theend of four
months show au improvementfor the bagswhich were washedmore frequently. For the bag
washedevery monthand the one neverwashed,a very low flow ratewas recordedat the end
of 4 months use.This was apparentlyimprovedfor the 8 and 12 month readings.No specific
reasonsfor this improvementcanbe suggestedexceptthat thebagsmight havebeenfitted loosly
over the taps while recording the flow-rates. Generally, water flow rate through the better
performingbagsdiminishedconsiderablywith time. -

Table 5.1 Time taken(in seconds)to fill aglassof water (25Qml) from the coolertap with die bag fitted
againstthe tap.
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Fig. 5.2 Bactericidalefficacy of filter bag in coolerII 4 (washedoncea mouth).
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Fig. 5.3 Bactericidalefficacy of ifiter bag in cooler# 1 (washeddaily).
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It was also observedthat frequent washingof the bagsresultedin the deteriorationof thebag- -

edges, letting the ingredientsescape.-The daily fitting and un-fitting of the holder clip also
causeda slight ruptureto the bag.The daily-washedbagshadlost 90 to 120 gramsofthe initial
weight after 6 months of useand 135 to 315 gramsat the endof 12 months.Whereasthe bag
which was washedoncea monthhas lostbetween20 to 40gramsof weightafter6 months.The
bagswhich were never washedhavelost only 10 to 20 grams in six months. In the course-of
regular handling, frequentbreakageof the holderclips wasexperienced.Theseclips are made
of plastic. They havebeendiscontinuedby the manufacturer.

5.1.2 For the bags placedon the bottom of the coolers

For thebagsplacedon thebottom ofthecoolersand waterdrawnfrom thetop, noneof thebags
wasable to completelydecontaminatethe raw water in a five minute contacttime, regardless
of theirage-andwashingfrequency,for raw watersofcontaminationlevelsrangingbetween102
to 375 E.coli/100 ml (see Fig. 5.4). The record earliest (complete)decontaminationwas
achievedaftera 2 hour contacttime in only two caseswherethe BCL of theraw waterswas
considerablylow i.e. 102 and 112 E.coli/100ml, ~é~dfi~èiy (refer to Fig. 5.5). Therearea
few morecaseswherecompletedecontaminationwasobtainedafter3 hourscontacttime. In the
majority of the - remaining cases, a 4 hour contact time was required for complete
decontamination(seeFigs. 5.6 and5.7).

For a5 minutecontacttime thebactericidalefficacy of the bags~s generallybelow 50 liercent,
with a few exceptions,for the- initial four months.-It furtherdecreasesafter this period. The 4
hour contacttime proved to be effective for up to 4 months for the majority of cases(seeFig.
5.7). Beyond 4 monthsof use,a longer contacttime was requiredgenerallyto achievea total
disinfection. For the six month old bags, for a contact time of 5 minutes, the average
decontaminationfor the five different bagsis around 15 percent(see Fig. 5.8a). For the bags
of the sameage,only two out of five couldachievea completedecontaminationafter a contact
time of 4 hours(seeFig. 5.8b).For a longercontacttime Le. 6 hours, the effectivenessof the
bagsremainvalid up to a year. It was foundthat the bactericidalefficiency of thebagsof the
sameagewasgenerallysimilar regardlessof their washingfrequencies.

During the initial phaseof theseexperiments,therewasa shortageof laboratoryconsumables
dueto delayedsupply. To economiseon theavailablestock,someof the5 minuteand30 minute
sampleswere not undertalcen.For example,the5 minutesamplesof the newand theonemonth
old bagswere not conducted.However, this doesnot effect the analysisbecausetheresultsof
theconsecutivesamplesareavailable.For example,for the bag washeddaily, whenthebag is
new, the sampletakenafter 15 minutesshowsa remainingcontaminationof 23 E.coli/100ml
(seeFigure5.4a), thus it is obvious that the testwaterwas not decontaminatedin five minutes.
Similarly, for the bagwashedevery threedays, whenthebag is new andwhenit is onemonth
old, the first samplewas talcenafter 30 minutesof re-filling the cooler, (see Figure5.4b).
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S of E-coli/1 00 ml # of E-coli/1 00 ml

3 4 6
Age of the filter bag (months)
(c) Cooler if 8 (washedoncea week)

4
Age of the filter bag (months)
(d) CoolerII 9 (washed monthly)

NEW
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2 3 4 6
Age of the filler bag (mouths)
(a) Cooler II 6 (washeddaily)

S of E-eoli/1 00 ml

3- 4
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(30 thin (b) Cooler# 7 (washedevery3 days)
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# of E-coli/1 00 ml

if of E-coli/1 00 ml

12

2 3 4 6 8
Age of the filler bag (months)

(e) CoolerS 10 (neverwashed)

12

• Treated water quality ± Raw water quality

Fig. 5.4 Bactericidal efficacy of filter bags for samples taken 5 minutes after re-filling the cooler (time mentioned
in parenthesis under 5.4a and 5.4b are the only cases where the 5 minute sample was not taken).
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Fig. 5.5 Bactericidal efficacy of filter bags for samplestaken2 hoursafter re-filling the cooler.
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Fig. 5.6 Bactericidal efficacy of filter bagsfor samples taken3 hoursafter re-filling thecooler.
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Fig. 5.7 Bactericidal efficacy of filter bagsfor samplestaken4 hoursafter re-filling the cooler.
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Fig. 5.8 Com~árisionof bactericidalefficacy of 6 monthold filter bags.

15





5.2 Turbid, contaminatedwater (PhaseII)

5.2.1 For the bagsplaced agaiiist the coolertaps

The PhaseII experimentswere-conductedusing Gilgit river water. In order to assessthe
bactericidalefficiencyandflow ratesfor different turbidity waters,raw watersamplesof varying
turbiditieswere preparedthrough diluuori.

Sincesatisfactoryflow-ratesin thecaseof high turbidity waters with filter bagsplacedagainst
the taps were not expected,it was decidedto conductthe flow-rate measurementsprior to
undertakingany bactericidalefficiencytests.Table5.2 showsdatawhich wasobtainedfor filling
a glassof 250 ml with rawwaterof varying turbidity passingthroughthefilter bagsfor different
amountsof water in the coolers.

The turbidity level up to 1000 T1Jsis cOñ~mônfoT ñiaiiy ~flhe~ñriFd}inking water sourcesin
theareain thesummermonths.Consideringthevery low flow ratesobtained,it wasun-realistic
to assumethat in real life the bagswill be usedby placingthem againstthe tap in the caseof
turbid waters. It was thereforedecidedto performbactericidalefficiency tests for the turbid
watersonly with the filter bagsplacedon thebottom ofthe coolers.

Table5.2 Time takento extract250ml of waterof varying turbiditiespassingthrough the Musaffabagsfor
differentvolumesof water in the coolers.

Ouaiitit~of water m tlie~polër
Raw-waler Full 34 full 112 full L’4 full
Turbidit~ 12 lit) (9 LIII (6 lit) (3 lit)

l9~A1 T(Js 5 nun 32 sec f, miii 44 sec 10 miii 13 sec 10 mm 21 scc

700 TUs 3 miii 21 sec 3 mm 43 sec 5 miii 14 sec 7 ntin26 ~

SOOTUs 2min5lsec 3min27sec 3mun4Qsec 4mio2$sei
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5.2.2 For the bags placed on the bottom of the coolers

Five seriesof tests were conductedto the assessthe bactericidalefficacy of the bags in raw
watersby placing the bagson the bottom of thecoolers. The Gilgit river water was usedalso
for theseexperiments.Test waters of turbidities varying from 60 TIls to 1Q00 TUs were
preparedby diluting theriver water. All theseexperimentswere conductedusing new Musaffa
bags.For eachexperiment,8 sampleswere takenwith a one hour interval.

The resultsof theseexperimentsshowedthat in noneofthe cases,a completedecontamination
was achievedevenafter 8 hours of contacttime (seeFig. 5.9). It is evidentfrom the datathat
thebactericidalefficacyof bagreducessignificantly with the increasein theraw water turbidity.
The level of decontaminationusing theraw waterof turbiditiesrangingbetween200 to 500 TUs
was considerablyless comparedto that which was achievedusing a raw water turbidity of 60
TUs, even thoughthe later test-waterwasbacteriologicallymorecontaminated.However, the
outcomeof theexperimentswith the lower turbidity waterswas still unsatisfactory.On thebasis
of thesedisappointingresultsit wasdecidednot to performa prolongedseriesof testslike those
carriedout with clear but contaminatedwater.

VI. MAJOR UNKNOWNS

Due to the lack of testing facilities, it wasnot possibletcr-detectthe concentrationof silver in
the treatedwater samples,since silver is the main sourceof disinfection in the Musaffa bag.
According to the WHO Guidelines(1993),silver contentup to 0.1 mg/litre could be tolerated
by humanwithout risk. However,it would beusefulto verify thatconcentrationof silver in the
treatedwater doesnot exceedthe abovelimit. In the courseof sampling, the microbiologists
experiencedan unusual(bitter) tastein the treatedwatersamples,especiallythosewhich were
passedthroughthebags.Any definitereasonsfor this badtasteare not known, but aresuspected
to be either becauseof thesilver contentin the treatedwater, or due to possibledissolutionof
the filter media.

The organism/swhich causelocal diarrhoeais/arenot known. Eficacy of the Musaffabag has
beenassessedon thebasisof its deactivationof E.coli only. It is not known how effective is the
Musaffabag in destroyingany organismsoiher thanE.coli.
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Fig. 5.9 Bactericidalefficacy of filter bagin turbidwaterwith the bag placedon thecoolerbottom.

18



— — — — — — — — — — — — — — — — — — — —



VII. CONCLUSIONS ANI) RECO N15AflON~S~- -

Therecentpromotionliteratureaccompanyingthe Musaffabagtermsit the ‘Matka. technology’.
It guaranteesproducing water with no harmful germs within 3 minutes of introducing the
Musaffa bag to any type of water. The results of this indepth study do not support the
aforementionedclaim, It was concluded that under normalusage-conditionsi.e. with the bag
placedat thebottomof thecontainer,for non-turbidwater, thebagis ableto producereasonably
purified wateronly after four hoursof contacttime betweenthe water and thebag. The bag is
effective in achievinga quick decontaminationeffect whenIt is fitted againstthe tap, andwhen
water passesthroughit. However,theuser-guidelineswith thecurrentlyproducedMusaffabags
do not recommendany specific methodof using thebag,other than tasimply place the bag on
bottom of the container.

While formulating the details of this experimentin early 1994, the general water quality
conditions in the areawere determinedon the basisof thewater quality studiescarriedout by
the Projecttill theend of 1993. However,at theconclusionof theabovestudiesin 1994, it was
found out that the traditional water systemswere even more contaminatedthan were found
earlier. Compilationandanalysisof theWaterquality dataobtainedduring 1993-1994shówsthat -

theaveragecontaminationlevel of the traditional water pits is 957 E.coil! lOft for summerand- --

479 for winter (on thebasisof 60 summerand58 wintersamples).Thosefor thewaterchannels -

werefoundto be580E.coli/100rñl for summerand318 for winter (141 summerand 168 winter
samplesover two years). The test waters which were usedduring the Musaffa study were

generally less contaminatedcomparedto the aforementionedtypical valuesobtainedfrom the
waterquality study(final report in process).Also, there wasanoticeabledecreasein-theefficacy
of the Musaffabag whenthe rawwatercontaminationlevelsexceeded400 E.collhlOC)ml. This
calls for a morecautiousapproachwhenmaking any recommendationsabouttheefficacy of the
bag.

The limitation of the Musaffabag in treatingturbid waters-was very clear. This was not un-
expected,becausefor mostchemicaltreatmenttechniques,optimum treatmentis achievedwith
virtually no turbidity in the raw water. Turbidity levels aboveS NTUs areknown to adversely
effect the bactericidalprocesses. - -

The following are the main conclusions regarding the efficacy of the Musaffa water
decontaminationbag under diff~rentwater quality conditions, and recommendationsfor the
appropriatemethodsfor its usage: - -

1. TheMusaffabagis not apromisingoptionfor treatingturbid waters.When thefilter bag
is placedagainstthecooler-tap,the flow rateis very low sothat itis unlikely to be used
in this situation in real life. On the othé~hañd~~fa~ed~nthe bottomof the container,
even the new Musaffabagswere unableto producedecontaminatedwater after eight
hours.
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2. For clear waters (turbidity less than 5 TUs) having moderate bacteriological
contaminationlevels (below 400 E.coliIlOIJ ml) the Musaffabag when placed on the
bottom of the cooler, needsa much longerperiod for the decontaminationprocess.The
study found that after4 hoursof contacttime, water was sufficiently purified. Dataalso
indicate that after four months of use, longer contact time was required to produce
decornamtnate~dwater. Under the aforementionedusage condition, the bag can be
effectiveevenup to a year. -

3. For non-turbidwaters,an effectivebactericidalperformanceof the Musaffabag with a
short contacttime is only possiblewhen the bag is placedagainstthe-cooler outlet and
the raw water passesthroughthe bag. In this case,provision of a holding clip must be
considered.Evenunder the abovecondition, a longer contacttime should be allowed
than that which hasbeenrecommendedin-the Manufacturer’sinstructions.

4. Frequentwashingof the bag hasa counterproductiveeffect on the bag’s bactericidal
efficiencyand its physicalcondition. It is suggestedthatthebagsshouldbe washedonly
onceper month.

To know more about the performanceof the bag in everyday lifei.e: inthe households,
samplingof thedrinking waterat someof thecommonuserfamilies was carried out. The study
was conductedin Gilgit town during 1995. Data indicatedthat in low-turbid water the bag
performedsatisfactorily.The numberof samplesare however, too small to draw any firm
conclusions.Also, all the tests were carriedout at educated,well to do families living in urban
conditions.The efficacyof thebag may be different in normalrural circumstances.Detailsof
the rural subscribershavealso beenrequestedfrom the AKHB, on receipt of which a random
samplingprogrammewill be formulatedfor conductingin the villages.

ConsideringAKHB’s interestin promoting the Musaffabag, it was decided to producesome
locally appropriateuser-instructionsin Urdu in the form of a leaflet. Theseinstructionstakeinto
considerationtheappropriatecontacttime, washingfrequencies,andefficacyof thebag in turbid
waters. Concernedpersonal in the AKHB were consultedwhile preparing this leaflet (see
Annex).
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