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ABSTRACT

In Bangiadesh the consumption of commercially available boltled water
has increased dramatically in recarn years. Milions of liters of botted
waler are being consumad dady by the people withowl knowing much of
the guality of the goods. relying on some declarations made by the
manufacturers on their product labels. 1| appears that Bangladesh
Standards & Testing Insfitution BSTI (Minsiry of Industry) withoul having
any updated modern QAQC based or accredited laboratory system s
giving cedificaticn to the product before being markeled by the
manufaciurer, Furthermore, I s not publicly known yal whether BST) and
or any other governmentregulatory body s continuously monitoring and
contralling the quality of these drinking water products with systematic
and appropriate methods, means and frequency of surveillance profocols.
Mo refiable, valid and comprehensive study have bean done oF known
publichy 1o dale in this regard hawing vital healih and public iImpoiance.,
Hence as a case study in this work a general survey result has been
discussed an the pertinent praclicas followsd by the manfaciurers in
geclaring specifications and other information on the labels. The quality. of
the declared dala’specifications has been investigatad and expressed in
terms of statistical Z-scores and found mostly lo be inconsistant and
unreliabla. A total number of 58 manufacturers have been recorded to
date who are commaercializing bottled water in varied single-serving sizes
and eiso in 20L refill multi-serving size, A total of twenty-two (22)
inorganic physico-chemical parameters like temperature, pH, electrical
conductivity, total dissolved solids, bicarbonate alkalinity,
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chioride, fluoride, nifrite, nitrata, sulfate, phosphate, COD, frea cyanogen
and ammonium, sodium, potassium, calclum, magnesium, dissolved
iron, dissolved manganesa and lotal norganlc arsenic have been
determined for eleven (11) brands representing = 25.7% of the iotal of
known thirty-seven 37 avaifable brands marketing products in single -
BEMVICE CONTAINES.

KEYWORDS

Arggnic contamination, Commearciglized boltled water, Drinking wales
guality, industrial QAQC, internalional consumer rights, Laboratory
accreditation, Laboratory QAQC, Surveillance protocol, TBT, Walter
aguality maonitaring

PRELUDE

The fisheries, specially the shrimp indusines of Bangladesh are facing
tha biggest crisis in exporting their products to the EU and US markets
due to problems with the quality of the exported goods (Sangbad, 2002
and IMefag, 2002). Frozen food product is number three in foreign
exchange eaming, as such, this informaton is alarming and & SenRoUs
threat to Gur economy

The problem did nolt appear suddendy. In 1897 EU stopped importing
shrimp because the quality was nol controlled and later on EU introduced
Bangtadash in “rapid alert system® since pathogenic bacieria were found
in the exported shrimp from Bangladesh, Very recently EU and USA
warned again that if Bangladesh did not ensure the guality of the
products they would stop imparding from Bangladesh, All these evenis
resulted in confinuous decrease in the export of shrimp, Expori eaming of
FY1997-88 from shrimp decreased by US$18.81 milion from that of
FY1996-97 and similarly saming of FY1995-99 decreased furthar by
US%18.19 million from that of previous FY1897-1808 (Ahmad, 2002).
Thus in two years Bangladesh lost USS37 million in export aaming. An
alarming situabion surfaced in this area of business

Simitarly, in the lsather seclor, eaming In FY2001-2002 (USS20T)
decreased by US547 million compared fo FYZ000-2001 (USS254)
(Ahmed, M., 2002}, For the last few years Bangladesh could nol incraase
its global market share even from a poor 3%; The ready mada garmeant
industry is also facing a onsis with regard o s exporl. Information
Technology has been strugoling for the lest ten years 1o gel s way inlo
the glohal market, showing no significant achevament i felching forsign



currancy. “Arsanic crisis” (Smith et al., 2000, Lews et al., 1898, Tibbetts,
2000 and Dooley (Editor), 2000), which actually is the "Safe Drinking
Water Crisis® affecting health of millions of people is probably the
sevarast of all

These are jus! some of the instances which apparently seem to be
imelevant but they are discrete instances of crises affecting the walfare of
millions of people and threatening the country's export aconomy on the
eve of a new economic globalization system under WTO in 2005

From our view paint, the above five cases bear something In common

The crux of the problem is the lack of proper knowledge snd ignarance fo
technology as well as management fo infroduce applicable Industrial
Quality Assurance and Quality Conirol (QAQC) under the framework of
Tetal Quaiity Management (TOM) System. The couniry does nol have yol
a deveioped quality and conformily assessment infrastructure comprising
funchonal slandards, metrology, lesting.qualily and accreditation systems
embodying both jegal and technical arrangemenis, Reguiatory and
techncal emaronment yel lo be developed lo faclitale sustainable trade
and Industrial growth. The country is vifually unaware of these practices.

This paper is a thorough scientific investigation on commercialized
bottled water popularly called “mineral water® in Bangladesh which has
been presented in the light of the above approach. As a case study, the
present work is the first andeavor of its kind in the country 1o accumulate
basic information on the quality of boltled water products

Firsthy, a general survey resull has been discussed on the periinent
practices followed by the manufacturers in declaring specifications and
other information on the labeis. Secondly, the guallty and or validity of the
declared data'specifications have been investigated and found mostly 1o
be inconsistent and unreliable, Quality of the products has aslso been
iInvestigated with reference fo 22 inorganic physico-chemical paramelers
ike temperature, pH, electrical conductivity, total dissolved solids;
bicarbonale alkalinity, hardness, chiorde, fluoride, nitrite, nitrate, sulfate;
phasphate. COD, free cyanogen and ammanium, sodium, potassium,
calcium, magnesium, dissolved iron, dissolved manganese and total
inorganic arsenic. The study has been conducted with strict adherence 1o
ihe laboratory QAQC profocols throughout the analical process 5o a8 to
produce valid, reliable and comparable data Varous statistical and
chemometrical lechnigues like comelation checks, regression statistics
(ANQVA) and others have been employed to establish the reliability of

sludied parameters and maximize the information on the quality of the
3 .



producis, Finally, we have drawn conclusion and oullined some
recommeandations, which may help o get rid of the problems the country
s facing walh.

INTRODUCTION

Belore going o the report in defails it s worlhwhide to note the status of
the global drinking water supply. During the last cantury in paricular,
steps have been laken to develop he technology and social policy to
address questions of access to potable water, adequate sanitation and
means of improving water quality. Mainly in the developed couniries,
fremendous Improvements Rave been made in terms of technology to
treal effectively ground, surface, ocean waler and waslewater for
domestic, agricultural and Industrial purposes. Although the number of
people served by improved water supplies rosa from 4.1 billlon (79%) in
1980 15 4.9 billkon (B2%) in 2000, 1.1 billicn paopla still live withoul clean,
safe water (Murphy, 2001) and three bilion lack adaguale sanitalon
(Figuéres, 2002} i is now a well-known fact that al the dawning of a new
millenrdum, al least one-sixth of all people waorkdwide thus [acks access D
safe drinking water. According to 8 1898 United MNations comprenensive
assessment of world water resources morg than ane-half of all people
lack access to adequate sanitation. These problems will almost certainly
get much worse as the earth’s population grows from today's 6 billion to
an expected 7.3 -8.3 bilion people by 2025, according to the UN
Population Division (Tibbetts, 2000). On the other hand, based on a 18-
city review, it has been reporied by the World Commission an Water for
the 21st Century at its August 1999 meeting in Stockhalm, Swedan thal
poor pEopls in developing countries pay an average of 12 timas mare par
liter of water than citizens connected to municipal water systems. Despila
the price, these people get water of inconsistent guality- often bacteria
infested-that they can seldom afford to sanifize. In Bangladesh, bodling
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water costs the poorest families a slaggenng 11% of their income. In
Lima, Peru, whene citirens ane warned to boil their drinking water for 10
minuies due o oultbreak of cholera, the cost has preventad many from
doing s0. A poor family typically pays sireet vendors USE3 per cubic
meter { 1000 liter) of water, more than 20 times what a middie-class family
pays for water through a piped-in house connection. The cost of providing
universal waler access by 2070 is estimated to be USS25bilion annually
The poorest developing countries are unlikely to be able 1o finance such
developmant (Tibbetis. 2000 and Dooley (Editor), 2000). Opposdely, it
has also been reporied thal some of the world's most serious waler
shortages are caused by povernment policies that encourage wasie
{Tibbetts, 2000)

Bamad Wiilei Brands Studed

Like some olher parts of the workd Bangladesh is also facing the reslity
that arsemnc poisoning n groundwaler now threatens millions (Smith et
al., 2000, Lewis et al. 1898 and Tibbetts, 2000) of people using
groundwater as thair pnmary source of drinking walaer. This sevens crisis
also simultanpously surfaced a number of questions on the overall palicy,
guidelines, regulabons and other pertinent practices followed by the
govermment, mdusiries, national and inlemational bodies 1o moniior and
control the quality of the drinking water in the country.

In a separate shidy (Pedersen et al; 2003, Murshid el al.; 2002) it-has
already been evident thal the history of drinking water guabity
management in Bangladesh is nothing bul a systematic lack of
monitonng and contralling quality of water thus having far reaching
consequences on Bangladesh leading o & calamity like arsenic
poiscning. In the midst of this crisis rapid and dramatic growth of the
markel of ihe bottled waler populary called “mineral water” has been
seen In tihe @t lew years

5



it 15 not known exactly when the bottled waler, populary calbed “mansral
water'. started 1o come in the EHrEHJHdESF-I markal and henca Il 5
assumed thal somes tma in the late seventies or in the eary eighties
products of varous brands have appeared in the markel, Bul only
recently the consumption of commercially available bottied waler has
incraased dramatically

The increase in fhe knowledge of welerbome diseases, fear of the
presence of microorganisms and other contaminanis in the water from
the public piped sysiems, the knowledge of severe arsenic crisis
exftended throughout he country ultimatety I'I'LH}'E-'{I the Important rose in
expanding the market af these products. Boltled waler served in varied
sizes e.g. 500 mL, 600mL, 1000mL, 1.2 L, 20 L, 2.5L and 20L (in refill jar
as multi-serace container) s now availlable in almaost all big Gbes and
also in some district towns all over the country

Diplomats and other foreign nationals staying In Bangladesh, non-
resident Bangladeshis (MRBs) during their visits to Bangladesh and [ha
wall o do people are freguenily using these products as occasonal and
regular sources of drinking water. Supplying "mineral water” |15 Mo mone a
fashéon rather a common practca now a days i hotals and restaurants,
in national and internatonal seminars, workshops, conferences, in public
and family gatherings and parlies. Some domeslic airlines and bus
ransport companies deliver bottled waler 1o their passengers.
Surprisingly, millions of liters of bottled water thus consumed daily by the
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people in Bangladesh without knowing almost nothing of the quality of the
goods but only relying on some declarstions/specifications provided by
the manufacturers on thair product labets which mostly are unreliabla/
inconsistent 1o be investigated in this study,

It has primarly been appeared that Bangladesh Standards & Testing
Imstitution BSTI (Ministry Industry) without having any updated modem
QAQC based or accredited laboratory and product certification marking
systam of their own is giving certification 1o the products prior to be
markeled by the manufacturer. Under mandatory lechnical regulatory
notifications, although Government of Bangladesh (GOB) defined
siandard for drinking water vide Bangladesh Garzet Additional August 28,
1997, Tofcil-3, Rule-12: Allowabla Limit of Drinking Water and Allowable
Lirmit of Groundwater {GOB, 1997) and BSTI has defined standard {which
in fact are two technical regulations) for drinking water to ba BDS
1240:1988 (BST), 1990} and standard for natural mineral water 1o be
BDS 1414:2000 (BSTI, 2000), but i is not publicly known yel whather
BSTI and or any other governmentregulatory body s continuousty
manitaring and controlling the quality of these drinking water products
with systematic and appropriate methods, means and freguency of
surveillance protocols 1o compare the quality criteria stated In BDS1240
and or BOS1414 two standards from BSTI for ‘drinking water' and for
‘bottled mineral water respectivaly. Mo reliable, valid and comprehensive
study appear io have been done or known publicly 1o date in this regand
having vital health and public importance. Mo govemment acl ar
consumer councll or regulatory market survelllance ks in operational to
protect the consumar rights is present until to date in Bangladesh, it has
been evident that the Pure Food Ordinance 10950 B, by and large, in
adequate and ineffactive fo control food as the responsibility lyving to a
number of ministres (e it becomes many bodies business lo be
nobodies business. It is also publicly not known whether DOE. the
Directorate of Environment (Ministry of Environment) or any other
agency/ regulatory body Is involved o monitor periodically and properhy
the practices followed by manufacturers defrimental o environment or
nail,

Furthermore in 2001 WHO and IAEA conducted an inter-iaboratory
comparison study for the first time in Bangladesh for analysis of arsanie in
potable waler o check the pedformance of 17 laboratores both from
public and private sector (Aggarwal et al, 2001 and Khaliguzzaman,
2001). Unfortunately it has been evident thal there is no laboratory in
Bangladesh having Intensive internal and or external QG system under
::ha framewark of documented quality management system in oparation to
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produce consistent, refiable and valid data. In Bangladesh no accredited
and or cerlified laboratory system as per, say, 15017025 has yet
beenestablished to serve the industrial, environmental or analytical
PUrpsE

in view of the above considerations this study claims to be the first, not
nacessarily to be the last, one of is kind in the country. This study will be
assumed o be a case stedy to accumulate, firstly, & general information
on the gualily and perlinence practoss followed by the manufacturers in
daeclaring specifications and other information on the labels and secondly
physico-chemical quality of the commercially available boftled water in
Bangladesh, Accordingly a basic ikea on the prevalling situation of the
quality culture obsarved in marketing thess botfled water products will ba
obiained hareby, The overall quality of the data deciared on the producis
may give an indicative siatus of the reliability of the iesting laboratories
and thefr results producing systems in the country. General stalis of the
testing laboratones operating both in public and private sectors can be
assumed o some extant from this study

Im thea first part of this study a general survey result has besen discussed
on the practices follwed by the manufaciuress in declaring speciications
and ather information on the |labals in the ight of seven intemational
consumer rights; right o safely, the right & be informed, the right bo
choosea, the right 1o be heard, the right 1o redress, the right to consumer
aducation and right to a healthy environment (Misra, 1889}, In this portion
the guality of the declared data /speciications has bean investigated and
gxpressed in berms of slatistical Z-scores and found mostly 1o be
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imconsistent and thus unrefiable. It may be mentioned thal Z-score
calculation based on probability statistics is an effective scientific
technique fo check the reliability and wvalidity of dats produced from
laboratory analytical systems.

And in the sacond parl B basic aesthetic and inorganic chemical quatity
has been discussed, A tolal of twanby-two (22) inorganic physico-chemical
parameters including three heavy metals constituents like fron,
manganese and arsenic of forty-nine (49} samples consisting of field and
laboralory replicates have been determined for eleven (11) brands
representing — 29.7% of the wotal 37 battling brands known to ba availabde
in singka-service confainers in Bangladesh. The authors will report the
quality of the products in lerms of microbeological and organic parameters
threugh saparaie communication

The sludy was conducted with sinict adhertence to the laboratory QAQC
protocols depicied in AWWA [AWWAAPHAMNEF, 1998) and USEPA
(USEPA, 1897, USEPA, 1996) standards throughout the whola analytical
process lo produce valid, reliable and comparable data. Various statistical

M Masiala &mamr. delverng the keynote speech. Sitsng from aft Prol. D AWM Chowdamy
Frod O Keawadudzbn Ahireed Sasoned Pl B Mueui =am 1Chis! Guasli
Prof, D M Shamehar & (Char], Petl O & W Khan (Man Disoussaet]
v M. Arasizgcrsnman (bisa Chagmasnt |

and chemometncal techniques ke comelation checks, regression
slatistics [ANOVA) and others have been employed o maximize the
information on the guality of the products
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EXPERIMENTAL
Sampling and pretreatment

To analyze wenty-two (22) inorganic physico-chemical parameters of
gach brand and thus o fumish an almosl complete inorganic matrix
pattern of the sample, on a single day (June 12, 2001} a total of 38 field
samples collected comprising 268 samples. 7 hield duplicates and 5 field
triplicales of 11 brands available on that day from different slores located
al the threa diferent areas Dhanmondl, Mohakhali and Guishan of Dhaka
City [Tahle-1). Brands are coded as BOY (Ampang), BO2 {Agua Minaral),
B3 (Duncan's), BO4 (Everest), BOS (Fresh), BOG (Mountain), B07 (Mum),
BO& (Pran), BOS (Samural), B10 (Yes) and B11 (Trishna), Other available
brands are coded and listed in the ANNEXURE - 8

Table=1 Fiedd and laboratary sampling sz

Brand Sample (5) Duplicales (D) Tripicates (T) Total
Brand 1 i . . i
Brand 2 3 i 1 5
Brand 3 2 1 i 4
Brand 4 i v,
Brand & d 1 1 4
Brand & 3 i - 4
Brand ¥ 2 1 1 4
Brand 8 3 - - 3
Erand & 3 i i
Brand 10 d q
Brand 11 [ ] 1 3
Tolal Fiek Samples ry T 5 38
ol Lsbecaieey Sampled | 38 {lmkd smplesi] Blab duplicaing) Jjlab {riphcabiss) L]

All samples in poiymer botties were transparent and free from suspandad
particles so thal no filtration was nesded. As por standard methods
(AWWASAPHAMWEF, 1998, USEPA, 1997 and USEPA, 1996) ong portion
of the sample is adjusted to pH<2 applying HNO, and stored at <4°C for
the analysis of Ma, K, Ca, Mg contenis. One particn (~250 mL} is adjusted
to pH<2 applying HC! and stored at =4°C for the analysis of dissolved iron
(Fe). dissolved manganese (Mn) and tolal Inorganic arsenic (As).



Ona portion (~200mL) is adjusted to pH<2 adding H.50, for COD and
ammaonlum analysis. One portion of the sample (~200mL) s adjusted 1o
pH>12 for free cyanogen (CN) analysis. And rest portion of the sample
was kepl untreated o analyze tfemperature (T}, pH, electrical conductivity
(EC), total dissolved solids (TDS), chlorde (Ci), luoride (F), nitrite -IN'D,J-.
nitrate (NO,), sulfate (SO,), phosphate (PO,) and bicarbonate alkalinity
(HCOD,). Storage condition were maintained at <4'C and analyses were
done upon reaching the thermal equilibrium at room temperature (from
24 8°C -~ ZT.1°C). All analyses were complaed within the recommended
imeframe stated in the standard methods. In addition to appropriate
reagen! blanks & total of 49 samples consisting of 38 field samples, 8
laboratory duplicates, 3 laboratory triplicales were analyzed as pes
applicable validation requirements (Table-1). Example of a hierarchy of
the samples analyzed In the laboratory is structured in the Fig. 1 showing
the samples and their fieid as well as laboratory replicates, As in Fig.1
samples 51 and 52 are hwo samples from two different batches af Brand
3.Sample S1is collected In triplicates (considered to be field iripiicates
produced in the same balchfol) coded as BO3GO1 (with Lab ID 007),
BO3G02 (with Lab ID008) and BO3GOM (with Lab 1D 010). During analysis
three separate aliquots were analyzed from sample BO3GO4 giving
labaralory triplicates with Lab |Ds 010, 0100 and 010T.Sample S2
(BO3GO3) is amalyzed directly with Lab |D 009, Thal means total of six
laboratory samples (with IDs07, 08,10, 10D, 10T and 09) were analyzed
in parallel o produce final data for Brand 03. Please refer to the
ANNEXURE-A for detalled sampling structure of 48 laboratory samples
analyzed from11 Brands. Statistical hypothesis testing and ANOVA
analysis wera done among replicate analyses and statistically significant
(P<0.01) variations have bean studied to check effects from batch
differances. samgling, storing and laboratory analytical processes
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Reagents and apparatus

The glassware including burettas and pipaties were made of Class-l type
glass (PyrexTM). The pH meters and the conductivity melers combéned
with temperalure sensors were from Oaklon, Singapore.
Spectropholomelnic analyses 1o delermine non-mefal constituents e.g
chioride (GI" at 360 nm), fMuoride (F- at 525.4 nm) , free cyanogen (CH ai
612 nm), sulfate (SO ¢ at 460 nm), phosphate (PO* at 709 nm) and
ammonium nitrogen (MH.* at B637nm) were conducted via UV-VIS
spactropholometer Model LV mini-1240 [Shimadzu, Japan) and Shimadzu
Water Analysis Program Pack hawving buill-in calibration curves using
reagents and pilows from Kyoritsu Chemical-Check Lab,, Corp., Japan,
Metal constituents &.g. Ma, K, Ca, Mg, Fe and Mn were determinad using
Flama Alomic Absorplion Spectrometer Moded FAAS-BE01 (Shimadzu,
Japan) with Hamamatsu Photonics KK, Japan Hollow Cathode Lamps for
individual alements o work &t 589.0nm for Na, 766.5nm for K, 422.7nm
for Ca, 285.2nm for Mg, 248.3nm for Fe, 279.5nm for Mn. Tolal inorganic
arzenic  (As) was determined by Flame Afomic Absorption
Specirophotometer (Shimadzu Moded 8801 with Shimadzu Hydrnde Vapos
Generator HVG-l unit following FAAS-HYG technique. The Hamamatsu
Hollow Cathode Lamp for arsenic used al 193.7 nm. All reagents, buffers,
and calibration standards and QOC check samples were collacied from
Merck: Germany, Fisher Sclentific;, UK, Eutech Instruments; Singapora,
Sigma; US4, BDH Chemicais Lid,; UK Fluka, Germany, Lancaster, UK
and Certiprex; S8 And finally CRM TMDA 53.2 was collected fram
Enviranmeant Canada, Mational Water Research Institute, Canada,
Reagent grade water (ASTM Type-l) was used from Barmnstead/
Thermolyne E-Pure sysiem

Sming from ift Prol. DOr. &l Chowsary, Prof. Or Kamahuddn Ahmed |[Mais Liassussant |
Hatisnagl Prof. Or. Mund lele Bpacal Dunsl], Prof. Ov M E"-'Ilhll'-lli_
Brof. Dr. A M Khan (Men Decusssnd] U M Kheicpussamai (Mas
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QAQC and statistics

Sirict laboratory QAQC profocols have been followed as per AWWA  and
USEPA (AWWA/APHA/WEF, 1908, USEPA, 1997 and USEPA, 1908)
slandards o produce and validate the data throughoul the whole analytical
process. In quality assessment ankon-cation sums [expressed in megil)
balance, consistency among calculated and measured TDS and electricat
conductivity (EC) has been chacked to meet the quality criteria (summarized
in Table 5). Additionally cation sums and anion sums, EC and TDS from the
analytical processes have been compared with the expected or calculated

theorefical values from the individual constituents by regression stalistics for
M= 48 laboratory samples (Table 4, Fio.2, Fig.3 & Fig.4). Varous stalistical
and chemometrical analyses like comelation checks, regression analysis
amang different parameters and brands have been conducted to maximize
the information on the reliabiity of the data as wedl as guality of the samples
themselves. To check the effect in uncertainty and statistical significant
(P<0.01) variation due to balch differences, sampling, sioring and other
laboratory process stabstical hypothesis testing (ANOVA) with the replicate
siudies have been done. For potable water matrices unceraintiss, recoveries
and precision limits wera datermined for individual parameters (Table 2 and 3)
for the whole iaboratory process via analyzing blanks, LFB, LFM, CRMs. As
examples overall recovery scenario of metal constiluents are shown in Fig.5
(for Na), Fig.G{for K), Fig.7 {for Ca). Fig.8 (for Mg), Fig.8 (for dissolved Fe)

Fig 10 {for dissolved Mn) and Fig.11 (for total inorganic As) whare mest of the
data for the QC check samples ara lying within the 09%Cls considerad a8
their prediction intervals (Pl) and the linear regression lines have the slopa.
~0.98 with Pearson comelation coefficients R’ ~0,99, For parameters studied
by the UNV-VIS spectrophotometer LODs are declared by Shimadzu for the
built-in calibration curves for the specified experimental as well as the
environmental condtions. For all other parameters, from tha absorbance/
precision data for reagent blanks, laboratory fortified reagent blanks IDLs and
MDLs are calculated and hence POL values have been estimated and
confirmed as well, It is worthwhile to nole that the reliability of low level data
(say data above MODL and below POL) should be considered only as
qualiative (ot quantifative). Cerlified Reference Materal TMD® 532
(prépared from Canadian Ontario Lake water) for metal constituents was
collected from Environment Canada, National Water Research Institule,
Canada. All analyses conducted and QAQC protocois followed as per
standard methods AWWA, USEPA and JIS KD102 All spreadshest, statistical
and chemometrical analyses were conducted using Microsoft Excell TM and
Mathcad 2000 Professional (Mathsoft Inc. USA) and MINITAB ver 11.12
{Minitab Tnc. USA),
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Table-2 POL, Accuracy and Precision : Non-metal parameters
Parametar, unit and method POL Acoumacy %R3D

B Cl o

mcoveny Slady

05 (gL, TDS meter o BE% - 115% 0%
E Comduciviy (8, SE 02 0% -110% <B4
Ammonum gL} 57 ot o - 110 <
Mitree gl 1 5P < ) BR-110% o
Nlrnte gL P 02 B 110 <B%
oofain |mglL| 5F £ B, 1104 5%
Chioride jmgiL} i - 1100% B
Barhonats Aty fas mg Cal0, 0L Trimedy 5 o0 -110% 5%
Fruonds {mplLL5F i§] 0% -1 &%
!’-'ﬁlmlurqtlﬂﬂluﬂi:mm:n 15 BE%-115% 5%
#rem Cymroges ingll, T i) o - 14 <%
COD a8 g 0, 1L\, CR. Tikimatry ] 0% -110% 5%
Phasphain frgl1 57 o 0% 0N, %
5P UV-V15 Spackpholomenny 5 Closed ek
Table-3 POL, Accuracy and Pracision : Metal parameters
Parameder, unit and mathod PaL Recturacy #5% %RSD

CI%ASD
Sodum fmghl|, FAAS o B - 1055 hie%
Poimmaum mgllL FAAS ol B 1IN <%
Caichm jmgil}, FAKS T3 T <ii%
Magresium gL, FAAE (17 - 19 <Iit%
[ssobasd bon imgil) 0z - TN 1%
Disaorepd Manganasn imglL; FARS 02 - TN <Ii%
Tofal ingeganc: Arsanic (L, FARS-HVG ih RS- 15 <%
FAAS Fiame Ao Snarmion Spacroscopy HUG Fyonom Sapor Gensraton BChngs
Table-d Summary of multiple regression analysis (ANCOWVA results)
For ol et pedormed, e level of staisticsl spnificance wis g al 1% | =0.01)
Obsarvalions N=43 Regression equation | MiipeR2 | Significance F
Anon sums v Casen sums [in megil) ¥l (5E0E"T 422 fiors il ]
Calcuated EC vs Measursd EC fin Srom) | =1 88T 22 5% 0687 00020
Cacustaled TD5 v Mussured 108 jmmgll) | ¥ = 0.813554°K » 4 06074 ft 0020
¥ = Pradiciad Anion sums {row 11, Prediciad EC{ow 2) and Prediciad TDS [rewd)
X = Calkculated Caton sums jrow 1), Measesd EC (row 2] and Messired TOS row 3)
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RESULTS AND DISCUSSION

General Survey Results.

To date [02 February 2003] some 58 manufacturers commercializing
drinking water in the Bangladeshi market have bean recorded of which 31
(=53.4%) producing only bDottled waler in the single-service poly
containers of varied serving sizes e.g. 500mL; 600mL. 1000mL; 1.2L; 1.5
L; 2L 2.5 L. Six (=10.3%) manufacturers commercializing water both in
poly botes of different sizes up to 2.5 L and in refill [multi-sanvica)
container of 20 L capacity and finally 21 (=36.2%) manufacturers
supplying waters in 20L rafil (mulli-service) containers only. The lasi
container type of capacity 20 liter popularly known as jar is being used for
indefinite times via refilling and in the present physico-chemical study this
type of supply has been excluded. As the distribution channel maintained
in this case seemed (o be unreliable and that no lzbels and or
specifications are present on this container type, Therefore the study has
been conducted onty for the bottied water up to 2.5 L serving sizes and 11
brands representing = 29.7 % of the Iotal 37 (= 30 +7) brands of bottied
water in single-service containers known to be available in the country.

Out of recorded 37 bvands full information of 32 brands have bean
achisved. Themsfore the general survey resulls summarized in the Table &
are based on these 32 brands. Firstly it is found that brand names alang
with the names of manufacturers/marketing companies are declaned by all
32(100%) known manufacturers. Among tham only 5(~15.8%) having
manufacturers’ full addrass on their labels veriflied 1o be exisient and
1{=3.1%) declared the address on ils label but verified 1o be non-existent
and rest 26 (B1,3%) neither published maniufaciurers’ office address nor
the factory address in full. These practices of nol declaring factory and or
manufacturers’ full address may be considered to be as violation ol two



international consumer's rights namely nght to redress and right 1o be
heard of customers’ voice as weall as complain againsl the product if
arises. These praclice s also clear devialion from the Banmgladesh
Standard BDS1414: 2000, Section 7.1 (c) (BSTI, 2000), The bollled water
brands manufactured from Malaysia, Singapore, Thalland, France and
Italy hawve been checked and compared that all the brands had
declaration of the full manufaciurers’ addresses and or faclory addressas
or the address af the cusiomer service department incheding telephone
numbers, fax numbers, emails and or web addresses.
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Out of the 32 brands only B (25%) declared ground water io be source
watar, 1 [(=3.1%) declared spring waler as ts ofgin and rest 23 {=71.9%)
brands do not supply any information an their labels in this regard, Based
on the avaliable information and refiable investigation made personally on
23 brands it has been reporied that 22 (~85.7%) manufacturers using
ground water as their source water, And 1 (4.3%) manulacturer taking
their raw water fram public community water supply system and sourca
walar typa of rest eight (B) brands could nol be confirmed. Excassiva
dependency on as well as over pumping of ground water considered as
detrimental 1o environmenl (Hussain et al,, 2002). Underground aguifers
begin 30-100 feat boneath the land surface. Because water gravitales
very siowly from the earih's surface to an aquifer- a fraction of an inch to a
few feel per day- il usually lakes many years for an aguifer to be refiled
(Tibbetts, 2000). When enormous amounts of water are drawn quickly
with powerful pumps, aquifers can be depleted. As water quantity shrinks,
water quality can be affected, becauss declining supplies lose their
capacity to diufe pollutants and salinity. As an instance in Bangladesh,
the receding water tables in turn have exposed arsenic-laden sediments
o oxygen, apparently converting them to & waler soduble form and thus
causing o severe environmeantal crisis like arsenic poiscning threatening
the health of millicns of lives.

Regarding the treatment technologhes used by the differant manufacturers
it is observed that 8 (~25%) bvands declared nothing and 2 (~8.2%)
brands made unclear and sometmes confusing statemeni on their
product labels on this lssue, Rest 22 brands (—68.8%) declared the name:
either of three technigques viz. reverse osmosis, ozonization, UV
slerilization and or combination of these as used by them. Verification of
the validity of these stalemants made on the labels was not possible, as
visiting plant area 5 restricted, It is worthwhile to note that as per
Bangladesh standard BDS 14142000 Section 2.2: Definition of Natural
Minaral Water is *.. ) It is not subjected o any treatment other than those
permitted by this standard”, Again Section 3.1 describas Treatment and
Handling. In 3.1.1 : Treatmant parmitted include separation from unstable
constifuents by decantation and or filtration, if necessary acceleraled by
previous asration, The treatments provided for in sections 221, 222
and 2.2.3, 22.4 and 3,1.1 above may only be carried out on condition that
the mineral content of the water is nol modified in its essential
constituents which give the water its properties” (BSTI, 2000). Bul it is
avident from the physico-chemical study that the treatment processes
changed the water matrices in such a manner that they ultimately turmed
the water 1o be "almost demineralized type”. We found that al least 54 %
{six brands oul of eleven) brands lost their natural prope
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practices are clear violations of tha BSTI standard BDS 1414 2000.

Out of 32 brands surveyed 24 (-75%) spacified manufaciuring date and
of batch no, and 26 (=81.2%) brands have spacified axpiry date on [heir
produect labels

All tha 3F [(100%) brands claimed o be ceribed by BSTI including 2
claimad to have additional [S02000 and or 1IS074007 certified quality
gysiem. According 1o BDS 14142000 Section T4 °.,, 7.4 Each container
may alzo be marked with the BETI Cenification Mark, with license number
and the dates of its issue and expirg. But unforfunately none (0% of the
boitling brand followed this Section (BOS 14142000 Section 7.4) to
daclare the license number, the dates of its issue and or expiry, Thay
have declared only the Standard Number either BDS 1414 or BDS1240
along with the BETI Cartification Mark

Almost none decltared that indusinal praclices Tollowed by them included
affirmative actions o presere the environment excepl one brand o have
guality system cerlification as per 50140017 which dafines Same
efvironmental prolection maasunns

Mlinimium of four foredgn brands from Thattand, France and ialy alse have
bean reported fo be available in the market. But the name of the
distrbutor ar imporier in Bangladash is nol mentioned on the product
ksl
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Quality of the data declared as specifications on the
product labels.

The 11 brands under study have declared a total of 86 physico-chemical
parameters on their labels including one brand that declared nathing on
thie tabel al all. Among these 86 the validity of B1 parameters has been
challenged although additional parameters to be iodal 242 (= Z2X11) In
numbers have baen analyzed o undarstand an almaost inorganic physico-
chemical matrix guality of the waters under investigation, COverall quality
of the declared data (specifications have been investigated and
gxpressed i terms of stalistical Z-scores and they have been found
moEly 1o be inconsistent and unraliable, To evaluate (5) the bast estimals
of the standard deviation of the population mean (m) Horwilz curve

sfm X100% = 2 05 "l m has not been used. A sufficiently large
number of rephcate dats have been used from the samples and thair
replicate analyses, I is seen that Horwilz relation produces stringant

value o give higher Z-Scores to prove much more manufaciurers’ data io
ba Invalkd. Thea manufacturer dedlaring the data on its product label has
been goaen the banaflit of doubt and hence the burden of proof lies with

Aot Ui d=Sligumbed] sceiilnls & mein peraonpbies, B0 Chiowdbony

o o thay miiteery, S, WMurshaed & Plasimnme Muys sre vsible

the authors those who are responsible (o prove the hypothesis that the
data ceclared by the manufacturers are invalid. The overall quality with
fgspac] to siatistcal Z - score has been detailed In Table 7 and Table B
and In i figuras (from Fig. 12 o Fig.21)
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Ot of 81 data challenged on the product labels only 32 (=39.5%) found
o be safisfactory having Z-scores [Z] < 2 (95% Cl) and 8 (~7.4%) data
with Z-scores to be 2 (B5%CI) < |Z] = 3 (99% Cl) are questionable. That
maans only 38(-46.9% ) dala are accaptable to some extent, Rest 43(~
53.1%) data bedng outliers am Ihis proved to be invakid, unreliable and
inconsistent. Ona brand (=9 %) BO8 have their maximum 80% data to be
valid gefling acceptabla score and brand BOS positioned al the lowest
having only 18.7% walid declared data on its label. T0% or above data
fourd to be valid andy far three brands (~27.3%) B04, B08 and BOD out of
11. Rest 7 (=638 %) brands do nol evan have the G0% data to be valid.
One brand (=8 %) B11 declarad nothing on its product label which may
be assumed 85 a severe violation of consumer right to be informed,
Severe Inconsistency and errors in specifications are clearly visible from
the Z-Scores of the outlier data. Some declarad data even Raving emor -
312.2 or 196.3 times of stendard deviation thus leading to overall 43
{~53.1%) data to be invalid. From the number of valid data 38{-46.9%)
on the labels it is apparent that as a whole there is a very litle chance of
having acceptable QAQC sysiem in the industrial practices.

In general the quality of the declared specifications/data reveals three
possibilities. Firstly, it may happan that the manufacturer has checked |ts
product water quality just once prior to marketing (8.9, 1o get centification
from the authority (es) elc.) and that data came from a laboratory having
no proper and valid laboratory QAQC in operation and thus producing
unreliable data And later on they did not checkiverify the specifications
and or variations in the spacifications among the batches with iln:lu:nbﬂt
and valid methads. Secondly, in most of the industries either there s no
QAOC system or existing Total Quality Management (TQM) system in
operation s not effective at all to assure the continuous monitoring and
controdling of the quality of products with systematic and appropriaie
methods, means. All manufacturers 11 (100%) claimed to H BSTI
carified. 1 (=9%) claimed o be |50 B00Z cerified and

claimed o be members of International Baottled Water Associaton {IH"M}
and some claimed that they follow WHOIFAQ/ISOEWA/FDA guidelines
gtc. Bul those seemed to be grossly ineffective 1o produce walid m .
indicating the guality of products. And no data has been spacl
generated from any accredited laboratory. As an exampla e DR BSOS
claimed to be 1S08002 cerdified bul out nlml 11 data d-ldl 20 an
fabel only 5 (~45.5%) are found to be to some exient

Z-score |Z) < 3 (98% CI) with the rest & ( 8.1 data are far nullnrslnd
invalid thereby. Thirdly, the government regulatory measures
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are not effective enough to moniter and control the quality of products
continuously with systemaltic and appropriate methods, means and
frequency of surveillance protocols,
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Inorganic Physico-chemical Quality

Results of 22 inorganic physico-chemical parameters of the 71 brands-
under sfudy have beon organized in the Tablde 8a, Table 9b and Table S
Regulatory guidetines and MCL values set by WHO (Cohn et al. 1995 and
Faust et al, 1989), USEPA (Cohn et sl 1999, Faust el al. i.ﬂn and
USEPS, 2002), Canadian Authority (Faust ef al., 1999}, EEC [Fﬂi.ﬂ.‘
12849) and GOB (GOB.1997) have been shown in e t ;
convenience as most of the manufaciurers thal H‘lﬂrm-
met the international standards. Ranges of m s for each parameter are
also given in the tables. In the Table Tﬂ{prm:aga:s of the shidied
brands axceeding the regulatory limits and or ranges have been
summarnzed,
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Overall inorganic quality has been assumed in terms of three major areas
of characterizalion namely: aggregele properies, non-melal constituents
and metal constituents induding heavy metals e.g. Iron, manganese and
arsenic.

Aggregate and aesthetic quality

pH, EC, TDS, bicarbonate alkalinity, hardness. Aesthetic components
of drinking water quality include laste and odor, turbidity and color,
mineralization, hardness and staining {Cohn et al., 1989 and Fawst et al
1889). Aesthetic problems can be caused by some natural or commercial
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Fig.22 Matri plot for some major parametars of 11 Brands

inorganic and organic chemicals as well as by orgamsms. Apart from the
organic components pH, EC, TDS, bicarbonate alkalinity, hardness,
chlonde, fluoride, sulfale, zinc, copped, Fon, Manganesse are Some
parameters which affect the aesthetic guality, Electrical conductivity (EC),
TDS, bicarbonate alkalinity, hardness are considersd as aggregate
properties. Present study found that pH of one [~9 %) brand BOT being
9.2 is above and that of another (=9 %) brand BO9 (with pH 6.4) s balow
the WHO, USEPA (secondary) and GOB MCL limit (6.5-8.5). Electrical
Conductivity (EC) of four (36.4%) brands BO1, B02, BOS and B11
exceeding the EEC Guideline valus 400 Slem. For total dissohved solids
(TDS) content, an important aggregate property contnibuting o aesthetic
quality of water, WHO and GOB defined MCL value js 1000 mgiL
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whereas USEPA secondary standard and Canadian DWQ Guideline
specified 500 mg/L as MCL, TDS value of one [(~0% %) Brand BOS is
above the USEFPA and Canadian DWQ guideling vaiue. Rest 10 (91%)
have TDS values below 500 mg/L In general TDS less than 1200 mgil
are acceplable 1 consumers, although levels less than abowl 650 mgiL
are preferable (Cohn et al., 1888). It is worthwhile fo note that 3 {~27.3%)
brands BOE, BOS and B10 containing extremely low TDS contents to be
onty 57.9 mgil, 8.6 mg/L and 15.3 mgiL respectively. Cumment Good
Manufacturing Practice (cGMP) guideline USFDA 21 CFR Parz 110 and
1£8 and 21 CFR Part 165.110 Bottled Water, Section (a) (2}
Momanclature (i) (USFOA, 2002) defines that d the TDS content of
minaral water is below 500 mgll making statement like “low minercal
contant” on the botiled waler product labal ie recommeanded. Such kind of
declaraton s nol observed on the labals of these three products

Ov &, H Hhas s msn S wnwtemng the tndings of e sty e paebig

Hardness 5 generally defined as the sum of the palyvalenl cations
present and expressed 25 an equivalani quantity of calcium carbonate
(CaC0 | and Ca and Mg are main coniributors lo handness. Walers
having less than Tomg CaCO /L are generally considered soft. Those
having between 75 and 150 mg CaCO /L are said to be moderately hard
Those having from 150-300 mg CaCO /L are hard and waters having
mara than 300 mg CaC0 /L are classified as very hard. In the report from
US MNational Academy of Sciences Safe Drinking Water Committea In
1880 it is eviden! thal an inverse relationship has been postulated
betwesn the incidence of cardiovascular disease and the amount of
hardness in the water. A prafective effect from either the major or minar
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constituenis of hard water, or, corversaly, a harmiful effact from elements
more. commonly found in soft water, Many investigalors atfribule a
cardlovascular prolective effect o the presence of calcium and
magnesium. Considaering the human health requirement EEC Guidaline
repommended minimum required concentration (MRC) for hardness as
60 mg CaCO /L. With respect 1o the above classification it is clear that &
(~34.5%) brands wiz. BOZ, BO4, BOG, BO8, BO9 and B10 are soft wilh
hardness values <75 mg CaCO /L. Two brands 2 {(~18.2%) brands BO3
and BOT are moderatedy hard and 3 (~27.3 %) brands BO1, BOS and B11
ara hard. Surprisingly two (=182 %) brands B09 and B10 have extremely
low values of hardness as 1.6 and 2.1 mg CaCO /L respectively thus
being a demineralized water typa. The resull i also supportad by the fact
that these two brands have low pH values 6.4 and 6.7 respecliviely, low
Ca content o be 0.51 and 0.6 mg'L respectivaly, low Mg content to e
0.07mgL and 0.14 mgL respectively and very low TDS o ba 86 and
15.3 mgL respectively. An expected strong positive cormalation betwoan
hardness and bicarbonate aktkalinity found in this study with Pearson Caorr
Coeff. R = 0625 (Tahle 9) for 49 samples. And the fact supports thal
anhough the nine brands have bicarbonate alkalinity values above the
MRC 30msg {:-BCG:'."L gat by the Canadian DWQ Guideline, thosa very
two brands B0O9 and B10 have bicarbonate alkalinity values 5.6 mg
CaCOd/L and 13.0 mg CaCO /L far below this MRL lavel. And thus tofal
6 (~54.5%) brands classified above as “soft’ having hardnass values far
balow the EEC recommended MRC (60 mg CaC0 L) level and also with
low TDS values can be assumed as “low mineral contan!” typa and | s
suggestive that continuous intake of these brands may cause harmful
effect io the haaith.

Mon-matal constituents : Chloride, fluoride, nitrite, nitrate, sulfate,
phosphate, COD, free cyanogen and ammonium. Table Ba and Table
9b containing the experimenial results. In ganeral. wilh respact o Aanh-
metal contents of &l 11 (=100%) brands are seemed to be accepiatile.
Brand 05 has chioride levels (251.32 mg/l) around tha WHO guideling
value 250 mgL. Five (~45.5%) brands B02, B4, BOS, BOV and Bl
have chioride contents above and or around the EEC Guide Level at 25
mgl. it can be noted that GOB sef the standard with a wide rangs for
chloride as 150 - 600 mg/L. And for the coastal areas of Bangladesh lhis
limit is further extended to be 150- 1000 mg/l. Thus 10 brands (=819%)
having chlonde levels out of the GOB defined range. Fluonde, nitme and
sulfate contents of all the 11 brands are below the requlatory [Imits hanca
may be considered o be safe with respect (o these paramaters. But threa
{-27.3%) brands BO2 (37. mgil), BO4 (9.7 mg/lL) and B11 (17. mglL)
hawve nilrate levels near to and or high above the WHO, USEPA and
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standard 10 mg/L. As EEC specified the- Guide Level at 0.05 mg/L for
ammonum contenl, al least 5{-45.5%) brands B01, BOZ, BO3, B04 and
Bl6 axceaded this imil. Rest six brands (=54.5%) have ammonium
contents below POL 0.1 mgl so it is not confirmad whether they have
any values highar than EEC Guide Level. But no brand excesdad EEC
defined Maximum Admissibde Concentration (MAC) and GOB MCL at
0.5mg/l in terms of ammonium concentrations. As all of tha
manufaciurers are wsing ground water as source water, higher values of
nitrate and ammonium conlents are ndicative of contamination due o
appiication of nitrogan based fertilizer for agriculbure purpose or due to
other possible industrial activiies. Al the 11 brands {=~100%) have COD
free cyanogen and phosphate conlents to be much below the
International regulatory guidelines,

O Arhanl Hig Managng Diescior of Ohaka WASA valalaling M resesnch ol some presenisd

Metal constituents: Sodium, potassium, calcium, magnesium, iron,
manganese and arsanic, As calcium and magnesium ane two maor
confributors to hardness | has already bean discussed abowe thal at
least & [~54.5%) brands found “soft® in terms of hardness with low
milneral contents and thus continuous accumulation of these vpe of water
is not safe for human health any way. Especially two brands found almost
demneralized type n nature. In general potassiom, dissolved iron,
dissohved manganesa and olal inorganic arsenic contants of all thesa 11
{100%) brands are within the acceptable limits with a few excaplion, At
least four (~36.4%) brands B03, B04, BO5 and BOS have dissolvad lron
contents 1o be higher than the EEC defined Guide Level (0.05mg/L) and
evarn they have values around and higher than the maximum admissibia
concentration (MAC) limit at 0.2 mg/L. But with respect o sodium
concentrations found in the water under study. restriction appears for some
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brands. Thers is strong evidence that there is an at-risk population of
personsg predisposed o high blood pressure (hyperension) from dieiany
sodium. Coronary heart diseases and stroke and certain other diseases
ara aggravaled by high blood pressure. Hence USEPA Health Advisones
(calculated for an adull of waeighing T0 kg consuming drinking walar 2
Liday} set 20 mg/L as DWEL (Dnnking Water Equivalent Level). Alhough
WHO has no guideling value lor sodium. Canadian DWO Gusdeline for
pesthetic objective (A0) and EEC recommendad Gulde Level at 20 mgfL
In consideration of the abova recommendations, only four {=36.4%)
brands BO&, 807, B09 and B10 have sodium concenfrations below 20
mg/L level. Rest 7 {-61.6%) brands have Ma concentrations high above
this limit and maxmum MNa concentration is obtained in BOZ2 to be ~103.2
mgil. It is imporiant to nole thal GOB set the standard for Na at high
above 200 mg/L and all the 11 {100%) brands seemed to hawve Na
contents balow this line, Maximum total inorganic arsenic level found at
1.91 + 0.B ug'L In BO5 which is below the new USEPA set MCL limit 10
ug/L and also below the mits specified by other international reguiatory
bodies

CONCLUSION AND RECOMMENDATIONS

It Is nol within the scope of this siudy 1o categorize and to promote or o
degrade publicly any brand as per the overall findings. This study
presanted the sclentific and statistical fact on the quality of
commercialized bottled water and the prevailing culture in producing and
marketing the botlled waler.

From the gensral survey resull, it 15 evident thal consumer righis are not
prasarved by (he practices followed by the manufacturers and regulatory
measures are not enough and effective to protect the public health and
gnviranmeni, Severa inconsistancy and ermors in specifications declanad
on the labels are clearly evident from the Z-Scores of the outfiars data
thus leading to overall 53 1% data to be invalid, The number of valid data
k5 only =38.5% on the labels. Il is apparent that there is very litte chance
af having acceplable and or effectve QDACC system in this indusirial
praclice,

From our point of view, the problem is the lack of proper knowledge and
ignorance to technology and management to introduce applicable
industrial Quality Assurance and Quality Control (QACGC) under the frame
of Total Quality Management TOM system. The country is far behind
these practices to be introducad and followed strictly. Having TOM in the
industrial seciors nelther an ambitious program nor a cullure only
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practicable in the western or developed counines, The naighboring
cauniry India recognized the importance of TGM in industral practices at
lsast 15 years ago realizing the fact that there i no aliernative way o
survive in the global ecomomic/marked challenge in the 21st Century
without having quality culture Im practices. And &8 such Firsl Asian
Congress on Quality and Reliability was held on 30 October - 2
Movamber in 1889 at New Delhi with a view to have a comprehensive
guidelines and recommendations on the issue "Quality for Progress and
Development® (Bose ot al , 1989). No body will disagree that India is now
prepared enough 10 enter WTO regime and Il ook them 15 years or
more. |t may be menticned that Bangladesh has & considerable
expanance in QAQC culiure in pharmaceulicals sector o leam which
originaled from the Drug Policy (following a Drug (Contral) Ordinance
1882) developed in the early eighties

Current global economic situation demands in Some cases @ven
mandatory introduction of guality assurance program in producing and
delivering produclts, services and education elc. Most traded products
require proof that they comply with specifications and safety regulations

Bortiad Waler Brands Survepsed

balore they are released in the markel. Most customers also reguire
abjective evidence that specifications are met, This evidencs = usuafly in
the form of wvalid test data produced by reliable |laboratories,
The rediability of e8! data is a critical factor in making plausible decisions
en purchase and usage. Consumer products, packaged or frozen foods,
drugs, textiles sic. are nowadays fraded almost entirely on the basis of
lechnical specifications. International demand is increasing for test data
and other technical information in the interests of community health,
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Examples of towdcity of drugs, safety of food additves and measuremants
of environmenial pollution are o name a few. Technical test data can also
provide essantial information aboul the design and performance of
products, maledals and processes. Lack of acceptance of laboratory test
data across the national borders has been identified as a significant
barrier lo lrade. The WTO has adopted two major new agresmenis 1o
ensure thal technical requirements do not restrict trade;

The Agreement on Technical Barmiers to Trade (TET) and Tha Agreament
on Sanitary and Phytosanitary Measures (SPS) (ILAC, 1996),

TET replaces the old GATT Standards Code and SPS deals with animal
and plant health and food safety. Other international measures such as
QECD Code of Good Laboratory Practice and EU's policies on testing
and cerification encouraging cross-border acceptance of test data and
Asia Pacific Economic Cooperation (APEC) have given priority 1o
corformity assassment issues

To protect health, safety, welfars or environment all governments have
regulations that products must meet before they enter the country.
Previously, governments could regulate foreign goods coming intg their
miarkat through using subsidies or guotas. Within the framework of WTO,
froe trading is ntroduced and farfls are baing systematically reduced and
quolas end subsidies are being phased oul. This leaves technical
requirements as the major means by which government can regulate
access (o thelr markets. Technical barmiers (o rade are now incraasing
rapidly. Thay include product specifications, packaging and |labaling
requirements, consumer standards, health and safely standards, security
measures and aenvironmentsl reguirements. In the past, technical
specifications usually applied only fo products, Recently, standards have
been developad for processes and sysiems also. In the competitive
global market thus TBT in twm put pressure on the manufaclurers: to
infroduce TOM system in practice and to have conformity assessment
from accredited laboratory system. Tha TBT Agreement defines
conformity assesament that includes °.. sampling, testing and
ingpection, evaluation, wverificalion and assurance of conformify;
regisfration, accrediation and approval as well as their combinalions®
(ILAC, 1984).

All these are in fact bringing all economies towards implementing and
establishing guality and conformity assessment infrastructure compriging
standards, metrology & calibration, testing and quality control, certification
and inspection in line with Inlernaional best practices. Promoling
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accreditation and creating legal as well as lechnical arrangement for
guality infrastruciure s seemed o ba crifical o have sustainable (rade
and indusirial developmant.

Mr, Sgfien Jananger of Romsn Druags iIndusiny Repeaianiali 1ehrg pa i the dssisiion on the study

In view of the above ihe following recommendations are proposed
hereby:

a. The governmen! should take emaergency measures to have A Safe
Water Act within which a Safe Water Regulatory Body will be formed. This
body will design Action Plan having initiatives for protecting and restorning
natural water bodies and aquifers (surface, stream, ocean and ground
water sources efc,) o reduce public health threats, to improve the
stewardship of natural water resources, io sirengithen the control of
paltuted runoffs and o make water quality information more accessible o
the public, Thie body will in turm devise Safe Orinking Water Regulations
efc. to regulate the drinking water use and to ensure that all agences,
industries, laboratores are bound o abide by the laws of the Body, To
avold further deterioration of ground water aquifer the Body must devise
the way of stopping groundwater use via promoting surface water option
as a sale drinking waler source upon treatment. The Body must monilor
and stop the industrial practices detrimental o environment, Private
entrepreneurs may come forward fo establish drinking and agricultural
watar utilities via piped and or any othar means for the rural paopla after
treating surface water that will be ulimately safe, cost affective and
environmenially friendiber option. Differant Ministries comprising LGED,
Sclence & Technology, Environment, Commerce and Industry, Waler
Resources, Public Health Enginesring, Education, Health and Sandtation,
Agriculture, Fisheries and Livestiock, publie and private universifies,
govarnment and povate laboratones and industries can work togethear in
a network in this regard.
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b. Bangladesh Academy of Sciences can form an Academy of Sciences
Committes on Safe \Water to provide technical and scientific assistance
with GOB for having a Safe Water Act and farming the Regulatory Body
and itz proposed action plan and or initiatives

g, GOB should enact regulations including the consumer's night protection
laws and so as well as 1o enact and enforce product safety and labiiity
regulations from any central line minisiry or authority. This authority will In
turn run perodic mandatory market surveillance actions to play the
policing/regulatory roles

d. GOB should take immediale action fo convert BSTI to ba a fully
independeni accredited moderm QAQC based laboratory having TQM
system in operation with stale-ol-the-art scientfic instrumentation and
technology management systern meeting 150 17025 or other inernational
standards. It should issue product Certification Mark schemé accredited
as per international standards and or guidelines. It should operate 1o ba a
fully functional national standard body as well as technical conformity
assesment body not 1o be a regulatory operator or policing autharity 1o
avoid the potential conflict of interests. BSTI must be made free from its
regulatory functions to perform only the technical operalons.

e, In general appropriate regulatory as well as technical anvironment
should be created in the country or magor reform should be brought into
the testing and certification and metrology area. This s indeed a
mammath task to be taken by the whole nation to formulate a
comprehensive testing and measurement infrastructure siralegy. The
sefting up national metrology Infrastructure in line with international best
practices and establishing national system of measurements In chemistry
namely the chemical metrology infrastructure are all indeed knowledge
based scientific, technical venture needs study, research and deep
understanding in this areas of specialization. Nation should prioritize and

allocale resources and
also shoukd have a
planned motion to have
thesa systems with
gufficient and appropriata
referance laboratones
under diffarant
departmants hawving axpert
knowladge and
exparence. Network of
ihese referance
laboraiorigs in diferant
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measuraments will serve the backbone of the chemical metrology of the
nation. Need for setting up designated national reference laboratonas for
chamical measuremants has bean envisioned for quite a many years. But
no initiative has been taken so far in this area of vast techmically intensive
veniure. These designated national reference |laboratories would be
running periodic inter-laboratory or proficiency testing actions 1o check
the national lesting status. They will also conduct training In analytical
sciences as well as develop the think tank for laboratory quality
management system for the nalion with close Interactions among
academnia-industries and scientific communities. Accreditation, metrolagy
and or calibration always go hand-in-hand. Quality infrastructure can not
be facilitated without taking this in consideraton. National strategy far
accreditation and matrology should be formulated with participation fram
all concerm in both private and public.

f. GOB should iske immediate measure fo develop a comprehensive
Food & Agro-based Industrial Products Policy similar to the Drug Palicy
developed in sarly eighties of last centuries. This will form a separata and
Independent Food Administration to intfroduce and regulate the industrial
QAQC practices in foods, beverages. This is more important now for
export onented Industrial sectors. This regulatory body will operate
confrofling and pelicing actions to control foods, drinks and beverages,
Cosmetics and other chemicals products are atso should be controliad as
these items are coming in direct contact with the body. But this role can
be designated to Drug Administration if required

g. Providers of services, education, industries especially food, bevarags
and textiles. private or public, should infroduce TOM in practice having
valid QC laboratory in operation. Initial investment to introduce TQM is
apparently seemed lo be high and cumbersome bul in the long run the
ROI Is good enough giving in-built sustainability and profitability to the
aslablishmeant.

n, In addition to establishing the modem laboratories as deciared by the
government (o serve the fisheries and other food industries by the GOB
own, privale enirepreneurs should come forward to establish fully
accrodited laboratories for fisheries, foods and other industrial QAQC
meeling international standards e.g. 150 17025 etc. GOB should promote
and support in all respect in substantialing this goal without hindrance.
Indusiries as well Chambers, private and or public universities can heip
laking initiative in this regard. International community like EEC ete. is
now réady 10 help building these facilities. F B

I. Understanding that "technical bamers to trade (TET) s nathing but an

urderstanding of integrated science, technology and management,
There is no alternative without increasing the knowi . - and
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developing experts having sufficient technical and management skills
from the soll. Only launching intensive educational program immediately
throughout the country ifrom the high school level 1o higher aducailkonal
leveis) may halp in this regard. To develop human resources and fo
providi technical and scientific assistancs o industries as well as o halp
establishing accredided private and or public laboratories in the country
Bangladesh Academy of Scences can form an Academy of Sclences
Committea on Indusirial and Laboratory QWA0C, This committes may also
help introducing countrywide Quality Circles among the people working in
the industries at different levels. This Quality Circles concept originated in
Japan worked in many developad as well as developing countries
including India where it came& al least twenly years ago hiaving
rremendous success with many instances (Rajasekaran at al., 1989,
Murty et al. 1989, Sundaram et al.1989, Venkataram &l al 1989, Sharma
1089, Bhargava, 1989, Setty, 1988, Ranganathan, 1988) in quality
improvemant and adapting quality culture in the industrial arena, This
Commiliee can also work in collaboration with industries, GOB, UGC,
private and public universities and research establishments and other
foreign groups etc. o infroduce academic programs on Indusinal QA
in undergraduate, graduate, pesigraduate, vocational and or certificate
course curricula, As a pan of this human resource developmant program
the Commiltee can work on teachers training and can host Proficiency
Testing (PT) ProgramiComipetition countrywice annually or baannually o
help developing competency/prafiGiency In QOC laboratory pracliCes
among teachers and students in sciences. Award and or ather form of
appreciation can be introduced to encourage the academic/iaborstory
bodies, leachers and students participating the program, Alsa the
Committes can intate R&D in this area, as definitely we have 1o slar
from the sarly stage of the science education. And the next generation
must be tuned to adapl the Quality culture. In other words this very
Commitiee may work as a National Commission on Quality

[ M, Hralguizaman of Workt Bam as main Sacucsan
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|- To enhance awareness on quality of products, services and education
and to help adapling quality culture among mass people Bangladesh
Academy of Sciences may form an Academy of Sciences Consumer
Guldance Committes. In collaboration with the media. civil society,
indusinies, universities and or any other group like Consumer Association
of Bangladesh (CAB) working on consumer rights etc. this Committes will
conduct, publish and disclose survey, scientific study and or meamiboring
on vanous commercialized products, services and education having
public heailth, environmental and economic interest, Just like the study we
compieted hereby, the program held today and promoied by the BAS,
The activities of this Committee may be assumed as a kind of Customers’
Voice to ba indirecty a monitoring process on behalf of general consumer
soclety 1o keep awake all the stakeholders. It s good to know that GO8
has already decided to establish a Consumer Council within the next
vear, which may assume a similar nature 1o sarve this pUrpOss

k- Media can play a vital role in having a country with quality eutture in
indusiries, services and education sectors to pave the way of ensuring
meaningful and sustainable development in future

|. Finally it is recognized hereby a dire need of a National Commitment 1o
Quality of products, services and education to have an all round
improvement. it is also worthwhile to nole that the commitment to quality
has to generate from the top and move downwards. The reverse will bring
nathing but the waste of time and money. The country is already Lagoing
behind to keep pace with the increasing pressure of globalization.

REFERENCES

Aggarwal, P.K., Dargie, M., Groening, M., Kulkarni, K. M. Gibson. J.J., An
Inter-Laboratory Comparison of Arsenic Analysis in Bangladesh, Draft
Report. Isotope Hydrology Section, Intermational Atomic Energy Agancy,
Vienna, Austria, March 2001, perscnal communication,

Ahmed, M., Raptaanite Metiibachak Probrithdhiic Swadhinotaar Par
Pancham Ghatona (Negative Growth in Expart Eaming: Fifth Time After
Independence), The Dally Mefag, Year 51, No_265, Dhaka, Saptember
23, 2002, p-8.

Ahmad, Musahid Uddin, Raptaani Baaniyya Sangkat Nirashars Vejaal
Mukta Ponya: (Quality products to mitigate the sxport crisis), The Daily
Mefag, Year 51, No.265, Dhaka, Seplember 23, 2002, p-5.

a5 i .



Papel 17
T Plums ; '*F'
OrganiIs

i Hogtafy Araar

#rof Lr M. Ehamshar A6 s Sesson Chor & Modemmior taking oomimi

v T e Copee clBsLINaaG g

SWWA Standard Methaods for the Examination of Water and Wastewsater,
20th Edition. ANWWAAPHAMNEF. LISA, 15908

Bhargava, Lt Col DK, Quality Circles, Quality for Progress and
Development Papers presenied at the First Asian Congress on Cuality
and Reliabiity, 30 Cctober- 2 Movember, 1989, Mew Delhi, India, 1984,
pp 202-203,

Hosa PE., Mukhares, 5. P, Ramamurthy, K.G., Quality for Progress and
Devedopment Papers presented at the First Asian Congress on Cuality
and Reliability, 30 October- 2 Movember, 1989, Mew Dethi, India, 1989

B5T|, Bangladesh Standard BDS1414; 2000 Specification for Natural
Mineral Water [First Revision), Bangladesh Siandards & Tesling
Instiution (BSTI), 2000

B5TI, Bangladesh Standard BDS1240; 19883 Specification for Drinking
Waler, Bangladesh Standards & Testing Instilution (BSTI), July, 1980,

Cohn, P. D., CGox, M., Berger, P.5., Health and Aesthelic Aspects af Wabar
Quality, Water Quality & Treatment A handbook of Communily Waler
Supplies, Sth Edition, Publishar AWWA 19949, Chapler-2, pp 2.1- 288,

Dooley, E.E.(Editor),The High Price of Water, Environmental Health
Parspectives, Vol 108, No.2, Febrneary 2000, p AG1,

46



T

Faust, 5.0., Aly, O.M,, Chamistry of Waler Treatment, 2nd Edition, Lewis
Publishers, 1999, Chapter 1, pp 3-47.

Faust, 5.0., Aly, O.M,, Chamistry of Waler Treaimeni, 2nd Edition, Lewis
FPublishers, 1998, Chapter 3, pp 95-126

Figuéres, C,, In Search of Integrating Waler Managers, New World Water
2002, World Water Council, London, UK, 2002, pp-65-GB.

GOB, Government of Peoples Republic of Bangladesh {GOB),
Bangladesh Gazzet Additional August 28, 1997, Tofcil-3, Rule-12:
Allowable Limit of Drinking Water (myteq owwbi gvbgvlv) and Alliowable
Limit of Groundwater

Hussain M., Sarwan, G., Zaka, M.A., Tahir, M. and Mujeab, F., Strategies
For Alleviation of Harmiul Effacts of Brakish Water, Paper presented atthe
Second South Asia Water Forum, organized by Pakistan Water
Partnership (PWP), 14 - 16 December, 2002, istamabad, Pakistan,
Proceeding Vol.2, December 2002, pp 631-840.

ILAC, The Role of Testing and Laboratory Accreditation in International
Trade, ILAC Information Documents (| Series) ILAC-13:1998, The
Internaticnal Laboratory Accreditation Cooperation (ILAC), 19896

tefag, The Daily, Year 51, No. 265, Dhaka, Seplember 23, 2002, p-2.
Khaliguzzaman, M. Evaluation of the Inlerlaboratory Compariscn fae
Arsenic  Analysis, Bangladesh Atomic Energy Centre, Dhaka,
Bangladesh, 2001, parsonal communication.

Lewia, DR, Southwick.JW.., Oullet-Hallstroen, B., Ranch.Jd., Calderon,
R.L., Drinking Water Arsenic in Utah: A Cohort Mortallty Study,
Environmental Health Perspectives, Volume 107, No.: 5. May 1898, pp
350-365

Misra, R.C.., Baspur, K., Sohonig, K., CQuality for the Common Men,
Cuality for Progress and Developmen! Papers presanded at the First
Asian Congress on Quality and Reliabiity, 30 October- 2 November,
1989, New Delnhi, India, 1889, pp 474- 478,

Murphy, Marpal <=mpminkfiacl come= Water For People: A Decads of
Accomplishmenis and an Amblitlious Fulure, Journal AWWA, Vol 83,
Mo, 05, May 2001, pp58-66.



A R S, AR p—""" RSN

Murshid, 5., Anwar, KM. M., Khan, M., Water Quality Monitoring: An
Owerview and Recommendation, Paper presenied al 4th International
Conference on "Arsenic Contamination of Ground Water in Bangladesh:
Cause, Effect & Remedy”, Dhaka. January 12-13, 2002

Murshid, 3., Armwar, KM, M., Khan, M., On the watch for jurking danger,
The Daily Star, Vol. Xl No.83, p-8, Dhaka, April 12, 2002,

Murty, T.5.N., Mohanty, R.K.Chakraborty, M., Shop Improvement
Groups- A Version of Quality Circles in RSP, Quality for Progress and
Devalopment Papers presanted at the First Asian Congress on Cuality
gnd Refiability, 30 Oclober- 2 Movember, 1389, New Delhi, India, 1988,
pp 186-189

Pedersen, H.G., Jensen, V., Short-term Consultancy Input on Laboratony
Capacity in Relation o Ground Waler Quality Monitoring in Bangladesh,
End-of-Misston Report, Sector Programme Suppor, Watar and Sanitlabon
Sector, DAMIDA, Denmark, January, 2003 [personal commienbeation)

Rajasekaran, R,, Rakesh, R, Iniroducing Quality Contral Circles in An
Indian OQrganization, Quality for Progress and Development Papers
presented al the Firsl Asian Congress on Cuality and Reliability, 30
Cctobar- 2 Movamber, 1988, New Dethi, Indla, 1988, pp181-185,

Ranganathan, MR. Quality Circles: From Intreduction 1o
Institutionalization, Quality for Progress and Development Papers
presented &t the First Asian Congress on Chuality and Reliability, 30
Ciclober- 2 Movember, 19849, Mew Dethi, India, 1980, pp 208213

Sangbad, The Daily, Year 52, No. 129, Dhaka, September 23, 2002, p-1.

Salty, CA., Weaving Quality Circles Into Company - Wide Quality
Control, Cuality for Progress and Development Papers prasanied at the
First Asian Congress on Quality and Reliability, 30 Oclobar- 2 Novambar,
1889, Mew Dalhi, India, 1989 pp 204-208

Prod & H Ehan el
ESTI high eficisin
W Shohauliah Moo
4

Wi Luttor Rahman
Fhan dundeg

I tHa hraak



Sharma, S.K. Quality Circles - From Quality to Quality of Work Life,
Quality for Progress and Development Papers presented at the First
Asian Congress on Quality and Reliability, 30 October- 2 November,
1689, New Delhi, India, 1989, pp 197-1201.

Smith, AH., Lingas, E.O, and Rahman, M., Contamination of drinking -

water by arsenic in Bangladesh: a public health emergency, Bulletin of
thie Workd Healih Organization, WHO, Vol T8, No.8, 2000 pp 10983~ 1103,

Sundaram, K., Krishan, AV, Quality Circles - Qur Experience, Quality for
Progress and Development Papers presented at the First Asian Congrass
on Quality and Raliability, 30 Oclober- 2 November, 1382, Mew Dalhi,
India, 1989 pp 190-182.

Tibbeits, John, Waler World 2000, Envimenmeantal Health Perspectives,
Vol 108 No.2, February 2000, pp AGS-AT2

USEPA, EPA Methods and Guidance for Analysis of Water on CD-ROM,
USEPRA Offica of Water, Washington D.C. 20480, EPA 821-C-87-001, Apri
19687,

LSEPA, Comgilation of EPA's Sampling and Analysis Methods, 2nd Ed.,
Edited by Keith, L.H. CRC Press , inc. USA, 1996

USEPA Code of Federal Reguiations 40 CFR Paris 141 and 142 National
Primary Drinking Water Regulafions, Monday, January 14, 2002,

USFDA 21 CFR Part 129 Processing and Botlling of Botted drinking
Water, Title 21-Food and Drugs, Revised as of Agril 1, 2002

USFDA 21 CFR Parl 10 Current Good Manufacturing Practice n
manufaciuring, packing, ar holding human food, Title 21-Food and Drugs,
Revised as of April 1, 2002,

USFDA 21 CFR Part 165110 Bottied Water, Section (a) (2) Nomeanclature
(i}, Tithe 21-Food and Drugs, Revised as of April 1, 2002,

Venkataram, H., Rao, B.S.R, Prakash, M.8 Quality Circles - /NFC
Experiance, Quality for Progress and Development Papers presented at
the Firsi Asian Congress on Qualily and Raliability, 30 Octobar- 2
Novembear, 1989, New Dailhi, India, 1983, pp 193-186.

dg F .-||'I_



ANNEXURE - A : Sampling Structure of 49 Laboratory Samples of 11 Brands (marketed in single
sarvice container ssc) Studied




= ANNEXURE - A (contd.) : Sampling Structure of 49 Laboratory Samples of 11 Brands (marketed
in single service container ssc) Studied
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ANNEXURE - B : List of Commercially Available Bottled

Water Brands Surveyed
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ANNEXURE - C: Programme

Date : 02 February 2003 Time: 03:00pm

Venue : Bangladesh Atomic Energy Centre Dhaka

3.0 pmy i Infroduction by Dr, A M. Chowdhury [Guesis take
thair seats]

.05 pm . Recitation from the Holy Quran

3.10 pmi . Dpening Remarks by Prof. M. Shamsher AR,
Fellow Bangladesh Academy

of Sciences, Professor in Physics, Vice-
Chancelior Southeast University
3.15 pm »  Presentation of paper by KM Mostafa Arwar
3.45 pm ¢ Discussion by
(1) Prof. Kamaluddin &hmed , Fellow BAS,
Professor in Biochemistry. University of Dhaka
(2} Prof. Amir Hossain Khan, Fellow BAS,
Professor in Chemisiry, University of Dhaka
{3} Dr. M. Khaliguzzaman, Consultant
{Enviranment ), World Bank, Dthaka

4.05 prmi Address by the Special Guest National
Professor Dr. Mumil islam, UWSTC
4.20 prn ¢ Discussion from the fioor

(1) Prof. Dr. A K. M. Siddig, Feliow BAS
{2) Or. Azharul Hag, MO, Dhaka WASA
{3) Prof. Dr. Maiyyum Chowdhury, Chairman, BAEC
(4} Lutfor Rahman, BSTI
{5) Anisuzzaman, ALPINE Bottled Water Company
{6) Md. Selim Jahangir, General Manager,
Reman Drug Laboralory Lid,
(7} Masuma Anwar, Libra Infusians Lid. .
(8} M.B. Chowdhury, PS0, BCSIR Laboratories

Chittagong
(9} Sharmean Murshid, Chalrperson, Plasma Plus+

5.00 pm Praesantation of Rapporieur Mala Khan

5.05 pm : Vote of thanks by Dr. AM Chowdhury, Secretary,
Bangladesh Academy of Soiences

5.10 pm . Refreshment

5:30 pm i Close
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ANNEXURE - D: Brief Transcript of the Seminar
Session Chair: Prof. Dr. M. Shamsher Ali
Introduction & Vote of Thanks by: Dr. A.M. Chowdhury

Dr. A.M. Chowdhury: [Introduction] Dear all, | would like to reguest Prof.
Dr. M, Shamsher All 1o take his chalr (o preside over the sesskon, And
alse | would ke o request our distinguished Special Guest National Prof
Murul Islam, President of the sponsonng institute Unhversity of Science &
Technology Chittagong, USTC, and threa olher dislinguished discussanis
Prof. Dv. Kamaluddin Ahmed, Prof. Dr. Amir Hossain Khan and Dr, M.
Khaliquzzaman o take thelr sits an the dals

[ Guasts take thair chairs)

Tiov start the sessson with recitation frem The Holy Quran | would like fo
Imviter D, Musiafizur Rahman, PS0 of Bangladesh Atomic Energy Centra
Dhaka to recite The Holy Quran

Dr. Mustafizur Rahman:
[Recitation from The Holy Quran done]

Dr. A.M. Chowdhury: Now | would like to request the Session Chair Prof.
Dr. M. Shamsher Ali kindly to make his opening remarks and to continua
the session

Prof. Dr. M. Shamsher Ali ; [Opening Remarks] Bangladesh Academy of
Sclences BAS s organizing the seminar, sponscred by the Univarsity of
Science & Technology Chittagong USTC whose President National Praf.
Dr. Nurul Islam is on the dais. The interest of BAS on waler is very
elaborate. We are the first who organized the seminar on arsenic
poliution In the couniry first. Then we alsa thought that we should be
fatking about he gualily of water thal we are drinking in the name of
“mineral water”, “spring water” whatever i is and we should tedl you what
are the drnking walers, what are the constituents of drinking water apan
from the pure H.O. What are the standards that has been set by the BSTI
7 Are the standards baing followed by the mdusidas? IT not, whal should
wa do? Whal are the problems of QA and QCT There are several other
problems. I It right that you go on pumping ground water the only source
of water we have and nalure takes thousands of years lo replenish thase
natural resarvgirs?
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These are some of the gquestions that we should address. And | thought
that the Ministry of Commerce and Industry would be happy to stard
thinking of sefting up accrediled laboratory and to introduce QAT We
already know in the three other sectors: the ready made garmanta RMG,
frash foods & fisheries, the leather, we are suffering because of problems
in A & QG We are living in a very highly competitive world, So if we
wiant 1o sell our products fo our people or to the people abroad we would
have to ansune tha quality by adequate measures,

Before giving the floor to the keynote speaker Mostafa | would like to tell
you one story, The story is: once US President Kennedy was offered 1o
drink a glass of water, Ha said: what is the big deal about it and why do
you asked me to drink 7 [His peopla] said: this water s produced from
the sewerage water, President Kennedy was litthe hesitant and sakd: |
have io take the water, which is produced from the sewerage waler |
[They said] Sir, your are the President of the USA the most
technologically advanced country, You have o drink it because this is the
besl possible waler on the earth, History has i that the President
Kennedy drank that glass of water produced from the sewerage water

Ansmr remporeing 10 T QLS I I Sarpas. From il D A& W Chawlliuny
Secratary of BAL, Fabosw of BAS & Main Secusaa Prod Oy, Kerraluddn Admess
Faativnal Prol [ slorps Iiam

Viery recently Singapare has refused to pay Malaysia for increased price
for the supply of drinking waler and Singapore has decided to produce
thedr drinking water from the sewerage water, The point | am trying to make
is that the chemistry and engingering are now producing clean water from
the surface water .The technology reached such a point thal it is giving us
8 new thought that should we drink water from the underground? And il we
do whal is its quality and what s quality should be.

33



Food D B0 Shaermhaer Al slong with Prof. AH Bhan & D, M. Khaligasraman
ieading the open douaan

With these opaning remarks | would fike 10 ask the presenter KM Mostafa
a favorite student of mine to present the work and the mecommeandations
afg being made by Mala khan incidenially both of them are working for
Plasma Plus+ They will present the whole work and | am very proud o
say that they have done the work at the Laboratory of Plasma Plus+ and
thary have done it a8 wondedul job. Over io Mostala, the floor is yours.

KM Mostafa Anwar: [Keynote paper with litle "Study on the
Commercially Availlable Bottled Waler in Bangladesh: General Survey
Resulis, Inorganic Physico-chemical Cuality and Related Issues”
presanted]

Dr.A.M.Chowdhury: Amang three distinguished discussants at first |
would like to request Prof, Kamaluddin Ahmed, Fellow Bangladesh
Academy of Sciences and founder Chairman of Depariment of
Biochemistry of the University of Dhaka to discuss the issua

Professor Dr. Kamaluddin Ahmed: Assalamualikum. In Bangladesh we
are facing water quality problem always. In early seventies we strupgled
with microbial confamination and suffered from walerbome dissases:
Diherrhea, chalera, lyphoid elc. We take away our iook from bacterial
contaminated surface and pond water and wenl on pumping ground
waler using tube walts, We do nol introduce and mainialn the quality
monitoring process for these praclices. Millions of fube wells wa sunk 8o
far. Now we are suffering with arsenic poisoning. | visited some areas
having arsenic. contamination especlally In Rajshahi, Meherpur efc.
People are dying. Government is spending crores of laka lo introduce
some kinds of filters eic. | do not believe that what they are doing is
enough o solve this sever problem. They are still sinking tube wells
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without even testing properly. We have not yel reached permanent
golutions on this issue. We are now buying boltled waler 10 save our
health but we do nol know aciualty whal we are drinking in the name of
g0 called "mineral water™ battied by the manufacturas. Thal wa are 1alking
hera today and presentation raised a kol of questions In my mind on the
subjects. Rightly, the presenter pointed oul thal our practices n tha
Industries should be sincty regulated and proper quality contral and
monitoring is a must 1o save our national haaith at ary cost It s the nght
time that BAS has organized this seminar, Thank you all

Prof. Dr. M. Shamsher Ali: Thank you Professor for your comments
Mow | am presenting 1o you wo plonoers and excelient workers Professor
A H Ehan and Dr. Khaliquzzaman and would fke reqguest 1o make their
valuabde comments and clanfications on the paper presented by Mostafa
Anwar. Prof. Khan is in the Department of Chemistry University of Dhaka
Dr. Khaliguzzaman now is wilh World Bank. Both Prof. Khan and Dr
Khalliquzzaman were with Bangladesh Atomic Energy Commission for
many years where we developed analytical facilities with advanced
instrumenis like PIXES, Van de Graph Acceleraior eflc. 0 chack the
analytical quality of the water, foods and other. They ara axcallant
analytical workers and bolh of them are well known nol only In
Bangladesh but also throughout the world for their contribution in the area
of anahytical sciences, | invite Professor Amir Hossain Khan first

TR it

Hational Brod. Or. Munad e detiatieg apsssch o Secial Duget

Prof. Dr. Amir Hossaln Khan: Assalamualikum, Respected Prasident of
the Bangladesh Academy of Scences, distinguished fellows of the BAS,
my colleagues from the university and from BAEC, experis and guesis
present. Flrst of all | would like to thank BAS o invite me on this saminar
1o be & discussant of the paper on the topic
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From my brief observation, which | would ke o mention here thal, the
presentation has basically raised fowr vilal guasbons 1o us. Who B ghving
me the drinking water? How good is this drinking water? Is it affecting
myself? If it is afecting how can | protect my own interest?

Tha major concern discussad in the paper 15 regarding the protection of
environment The water (8 an environmental resource and it s never ba
adjustable, including ground water. It is such a resource You cannol
markeat it. If we destroy our environmanial resources we cannol b abda
o restore il again 1o its orginal form. If we go on pumping conbinuously
tha ground water to have our drinking and agrculiural purposes we will
be loosing this valuable natural resource for good, The authors clearly
mentioned from their survey results thal almest all (95.7%) 23 out of 24
manufacturars are using ground water as source water and after
treatment they are bottliing them for marketing. Rightly he mentioned that
excessive pumping should ba restricted anyway by introducing the
regulatory measures to protect the environment. We must consider the
using groundwalter as source water to be a criminal act,

I

s, Mala ®han one of the Bufhors econdng the decssion & moomensdations
Ow Arhiaiid Hag Manageg Dimotor of Dhaks 'WOLES | prasorn

Everywhere in the world there are drinking water supply autharties
responsible for managing the water supply and their quality. WHO along
with UMICEF works globally as per UN Agend 21 on the drinking walac
issues. In Europe there are nearly 20 private groups are working logether
and responsible for supplying drinking water fo the EUropean
Communities, in USA there are AWWA, US EPA and other to handie the
waler issues. In Bangladesh DPHE (Ministry of LGED), Dhaka WASA,
BSTI is the government regulatory body responsible for supplying
drinking watar in Dhaka and other parts of the couniry. Actually regarding
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the quality control and monitoring issue under the Ministry of commarce
and Industiry, BSTI is the regulatory body having responsibility and they
afe the designated authosity inside the GoB for commercialized products.

What quality 1o control 7 BSTI have two standards one for drinking water
and another for mineral water. According to the BSTI standards there are
34 inorganic, onganic and microbiological parameters manticned far
checking the quality of drinking water. In the papers authors studied 22
inorganic parameters. There are some other organic and microbial
paramebers, which showld be reporied accordingly 1o have the complete
piciure of the guality of the water. And | find thal there iz no single
laboratory in Bangladesh yet to run all these 34 parameters, For
microblological parameters | would say there Is only two laboratories: one
is ICDDR'B and the other is the Microbiology Department of the
Linivarsity of Dhaka have the proper facilities to run analysis. The authors
have rightly mentioned the issue that in Bangladesh there is no
accredited laboratory, Even BSTI themselves have no guality laboratory
syslems to check/maonilor the guality of ihe products marketed. There
syslem i not yel accredited. Once | asked them that you have given the
seal on a bottle waler brand to be arsenic free do you have the facility to
analyze arsenic in drinking water and they answered: no we do not have
This is the condition of BSTL. Then who will work as watchdog?

Of course regarding the quality of the study and the analytical methods,
standards usad in this study and the QAQC procadures foliowed by the
authors are reliable and good. | have no doubi about their competency
and the data quality reported in the study. It is a very good work they
have done, | know the Plasma Plus+ as one of the good |sboratones In
the private sectors trying to do well in this area. Hera | have a little
comment on the ankon-cation balance checking they have used because
there are some limitations in applications of anlon-cation balance.

Mext point is on the managemant issue meantioned in the papar. | misst
sy that there are two [ssues o be considerad: engineesring aspects and
chemical aspects. As Prof, Shamsher All rightly said that chemistry and
engineering both merged here to give us the water reatment techndlogy
o its modern advanced phase. Water chemistry and treatmant ull_hrh.
one kind of job and distribution of water io the communities or ﬂmm
the country and managing /menitoring ihe quality s ancther kind of job o
be managed consistently. We have 1o introduce carefully the applicabla
technologles with appropriate knowledge and management skill in our
industrial practices to protect our health, snvironment and consumar
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rights as well. Appropriate QAQC protocols should be introduced
maintained monitored implement without any fail.

The authors also mentionead rig'ﬁl:l':,l that the natonal watar policy is
necessary to be developed where we have to consider all the natural
waler resourcas: lake, river, estuarine and coastal water whatever it is to
be managed efficiently and environmental friendly. Everything we hawve to
taken into account for in the policy matter to identify, controd and monitar
the sources; poinl and non-point sources of poflutions elc. with due
guality management system. Ten years almosi gone on arsanic issue. But
we do not know why we are still using ground water for drinking with
arsenic. Source water must be surface waler now. VWe should address
these national nesds and scientific knowledge must be updated o tackla
the problem we are facing now and tha problam definitely will be more
sever in future, | have finished everything | had o dlscuss

Prod. Oe Mabyyum Crewatiiiiry Chairean ol Banglsdesh Alomg Enamy
Commsson BAED toming park b the shessmaaces

| would ke 1o thank you very much for listening to me, | would like o
thank actually the scientisis of Plasma Plus. And you have done & very
commendable job and i is a very good beginning you have made. We will
be frying io follow up the findings you have given us today, the points,
limitations identified in the indusirial practices mentioned in the
presentation. Thay cannot go In fulure unchecked and uncontrolled and
we shiould also keap watching who is the responsible for moniioring them
and for policy matter efc. Thank you very much

KM Mostata Anwar answered: Yes | do agree with Khan Sir that
without checking microblological and organie quality of the water the
study is incomplete. As our study Is gaing on we must report the
microbiological and organic contents in the separale communications,
here from the title you will see that we are disclosing in this paper first the
imorganic physico-chamical quality of the bofttled watear,
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Prof. Dr. M. Shamsher Ali: Thank you very much for this prasaniation. |
am sure you will be working much more closely with Plasma Pluz+ now.
Ower to Dr, Khaliqguzzaman. He is no longer with us [BAEC] but he iz with
World Bank. World Bank makes interventions same wrongly same rightly.
| hepe he does help the World Bank making interventions rightly in the
health sector that would be very much appreciated,

Dr. M. Khallquzzaman: Mr. Chairman, honb'le members and fellows of
the BAS, colleagues, assalamualaikum. Today | would like 1o speak in a
slightly different way as | have seen many young scientisls here.

in the study they have analyzed 22 parameters of 11 brands available in
the market. Quality of the analyfical data declared on the labels is very
important paint discussed, They have noted the non-compliance with
BETI standards in parameters pH, chiorde, nitrate, Actually tha higher
nitrate values may ba from the contamination in the ground water. | would
like to mention here that the commercially bottled water in Bangladash is
actually the filtered ground water. According the definibon of mineral
water they are nol “mineral water® at all,

What are tha key issues the study discussed? Analytical Quality
Assurance. Compliance of the Production to the standards (COP). And
how to improve the situation, These are the main three issues ralsed. To
improve the above situation one should do the institutional reform, do
better reésource mobilization, and o improvement of human resources.
Institutional refarm is important: if the institution is not right and i one
man is changed then whaole system would collapse but if the Institution is
right then from an average quality people the sysiem can produce belter
results, Last of all you need actions: one action is better than thousand
Words,

In the study the authors hava verified the quality of the daia declared on
the labeizs of the brands. They have done it by comparing the
concentrations they find in their laboralory. Thay have compared the data
in terms of statistical Z-scores, | would lke to explain the concept and
application of Z-score little bit to our young scientists as it I8 ‘not
explained in details in the paper. From statistics as you know that the
analytical results/data of 8 paricular parameter from a same analytical
procedure s distibuted randomly and the data followed the Gaussian
distribution patiern. Any analytical result o data (say, declared on the
bottle’s labal) away (with error) from the esfimated mean (or population
m;unmwmmmwmmmmmtm deciared
Ennn the label) within the 85%Ci or 88%C| or outside. Z-Score | :
1 "




comes from the ratio of error (difference batwean estimated mean and
data declared) of the result/data declared on the boltla with the standard
arror of estimated mean {or population) calculated from a large number ol
sampling. If the Z-Score for 8 particular data is within 0 and 1 then the
data is reliable, # 2-Score s within 2 and 3 it is accepiabla. But if £ value
15 =3 than it is invalid and it is most likely that the anpalytical systam has
sayvere problems to be corrected and the dala is noi reliable. From this
consideration the study hawvae shown that most (53%) of the data declared
by the bottted waler manufacturers are imvabid and henca not rediable. It is
clear that aithar they hawe nol analyzed or tha laboralories whera thay
testad their watars did not followed the proper analytical profocols.

This QA 5 & problem persisting In our whole Industrial areas, The
problem also exists in the laboratories. In 2007 YWHO and IAEA
conducted an inter-laboratory comparison study for the firsi time in
Bangladesh. We analyzed arsenlc in potable waler to chack the
performance of 17 leborgtores both from public and prvate secior,
Unforiumately it has been evident that there is no single laboratory in
Bangladesh having intensive infernal and or external QAGQC system
under the framework aof documenied gualily managemeant syslem In
operation to produce consistent, reliable and valid data. As an exampla,
shown in the graph, we have given them the waler with As: 68 g/L. We
have cbiained the result accurately from the reference laboratory
Rochaster Liniversity to be — 88 gL As. But instead of 68 g/l arsanic all
17 laboratores in Bangladesh produced data from 0 gL to even 3562
gL As. So this ks the condifion of our [aboralories in Bangladesh giving
analytical services. Tha presenier righily ponted the Esue in his paper
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Then | would like fo mention the fact that there is a difference between
the WHO Guidefine values and the national standards. This aspect is
generally not undersiood properly. We have (0 sel tha national standard
values from the assessment af the risk banefll ratio and other
considerations for the particular country. This standard would be Tallowed
sirictly by the product manufactures without faill. This is enforceable. Bul
WHO Guideline is io be undersicod just merely as the guide prior (o
satting the national standards, It is not enforceabls

According fo the definibon of "mineral water” it should come oul naturally
from the spring. But as | mentioned above, in Bangladesh these bottled
water brands are not “mineral water * al all, commercialized bottled water
in Bangladesh is actually the filtered ground waler. Bacause thesa peopls
without knowledge take ground water and then do treatment with various
technologies: wltrafitration, nanofitration with less than 0.2 micran filler
reverse osmosis, czonization, UV sterlization etc, Using reverse osmosis
technique they are actually taking oui all the mineraks from the waler for
having TDS far bass than 500 mg/L and labeling them as “mineral™(l)
walar. |1 is absolutely ridiculous o declaring reverse osmasis and naming
“mineral water®. Using reverse osmosis and declaring mineral water is not
cormacl al the same time. These are our indusinal prachces followed! In
the shudy the authors have fond that at least 10 (91%) brands out of 11
brands have TDS valees below 500 mg/l. Among them 3 (=27.3%)
brands containing extremely low TDS contentz 1o ba balow B0
mg'L. USFDA defines that if the TDE content of mineral water s balow
500 mgl making statement like "low mineral content® on the botiad
watler producl labsl s recommended, And in USA you cannot even

Higey Ol bom B85 T pre presest among datnguahsd scanimin
sl monseiae & meda feoga
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mdvartize that mineral water is beneficial to the health, Because natural
mineral water contains some minerals with profuse in quantity but they
may not be essential or baneflicial to health always.

Anather paint | would ke 1o manbon here. As waler is now a8 commodity
and business in the nternational market 5 now rapidly growing it is
necessary to introduce the process of product quality rating systems so
that tha common people can undarstand the qualily easity. As in Romania
there are 5 point raling system for botlled water products, I the product
gels rating R within 0 and 2.5 it is NOT S0 GOOD, i tha rating R is within
2.5 and 3.5 the waler is GOODD, I R is between 3.5 and 4.5 the product |s
VERY GOOD and finally If the R is abave 4.5 the product ks EXCELLENT.
This is useful and is intemational rating system for the products having
global markel, Wa should considar the system

To cope with problems as | mantionad i is necessary 1o intreduce the
institutional reform in BST1 and other. Institutions are facing problams with
lack of capacity , lack of resources, lack of human resources and lack of
professicnal management, What are the solutions? { BST] wanl o do
everything they not have the capacity in ferms of manpowar, in tarms af
other resources. Bul other laboratories have the capacity. What they
should do? Basically they should certify the other private or public
instilutions or laboratories having the proper manpower, technology,
knowladga for doing the jobs. Thus the national deceniralized capacily can
be ulilized. Carner structurs should be changed and prolessional
management should be introduced to improve the institutional
competency. As an example for controdling and monitoring of water quality
in terms of all the inorganic, organic, microbiobogical, physical and
radiclogical properbes thare are nearly B0 paramesters 1o be anab/zed and
which simply impossible from a singhe laboralory selup,

Compllance of the Productions (COP) to the standard, In Indusirial
practices it is necessary fo infroduction of standard practices and
concepts: implementation of IS0 procedure, Inroduction of water raling
system, application of protocals as atated in HACCPR, introducton of Total
Quality Management TQM. And 1o achieve the above improvamant the
infroduction of effective govarnment regulation s a must. The authors
rightly pointed out towards the TGM. It is not mysterious at all. This &
basically a management system to be introduced where all the problems
within the production process are identified and listed. The most sefous
problem is at the lop of the lst. Using the rule "SLAY THE DRAGON
FIRST" the problem is removed from the process. Gradually all the
problems down the list ara remaved by taking the cormective m



To do the job there are varous tools: Ishikawa Diagrams, Fishbona
Dizgram, Pareto Charts etc. to ba usad,

Finally we should gain wisdom on watar handling because:

* All Water has a perfect memory and is forever trying to get back where it
WS

" Wa will enly know the worth of water when the wall ks dry,

"I warlar s boo clear i will not contain fish; peoplke who are 0o cautious
will nEver gain the wisdom

Thank you very much,

Prof. Dr. M. Shamsher All: These are what matters. And let this is done
and your [pointing to the BSTI people present al the saminar] seal will not
ba taken seroushy Any body wanis o discuss will ba allowed. We are
washing dirt (dearth) from our own, We are nol washing the other
pEophes’ scores wa are washing our own peoples’ scores and wea should
do that. This is our own country. Of course you [pointing to the BSTI
reprasaniabives] wil have the chance fo say. And before that | think
today's sponsor Mational Prof. Dr. Nund Istam, wou have somathing to
Bay.

Mational Prof. Dr.MNurul Islam: Dear President of Bangladesh Academy
of Sciences, Fellows & Members of BAS, dear discussants and friends

Or &M Trowdhury Secratary of Bangiadeed Acsdemy of Scieroes
conducheg the samirer
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If sponsorship is only qualification to be a discussant than | am safs.
Because sponsorship means bring some money and spending them and

1 nothing else to do. But f as a doclor | am considered to be ona of the
diseussants than from me a very brief comment shoubd be

Firstly, | was upset and was in depress when | heasd about the paper that
all ihe analysis is done on physical and chemical constituents of bottled
water, And | was frightened because al the right of me is the mosl
prominant man [painting ta Pral. Dr. Kamaludin Ahmed] in biochemistry
and at the left the man [pointing to Prof. Dr. M, Shamsher Ali] of physics
and at the middle | am the man of medicine. Somehow the discussants
influanced me to say something,

It s a very important lopic no doubt. Because no body can be alive
without water, That water is 1o be safe. Safe water has applications and it
s usefyl Safe water can cure dissasas. Unlike water drug can cure
diseases and also can kil When wa first intreduced the drug policy in
1982 we have addressed same Issues which have been discussed in tha
today's seminar. We have clearly mentioned the need of the quality
control and guality assurance in the production of pharmaceuticals and
watar as well. For pharmaceutical indusiries some criteria have been sal
io produce the safe water with controlled constituents beneficial for
health. In Bangladesh what | find? | find that a phenomenal development
in the water industries specifically in the bottled water indusiries, As
mentioned by the discussant one can easily realize from the taste thal the
botthed water is nothing but the lube well water, And also pust from tha
naked eye cbservalion you will see that the won depositon is there.
People are getting water with the cheapes! prices in 20 liire jar or bottle.

As doctors we do always work in the area of drugs, pathogens, diseases,
fiiness, life, and death etc. and somelimes | was in thought that | should
analyze the constituents of these waters we are consuming as bottied
waters eic. And we should have propes guideline and standards for the
water industries for ihe way they collect, for the way they process and for
the way they botle them. We should have due regulations and mondtoring
for these indusines. WAGC s the most important and also difficult thing in
our country 1o be introduced. Similar fo the drug industries wa should
have to introduce the culture. | do not know that to what extent the BSTI
have their capacities 1o handla tha issue af ACC of the indusiries. Thay
should work more as a regulatory body and testing should be
deceniralized to ulifize the capacities of other instifutions, public and
private kaboratories, and univarsities. Similarly the drug-lesting laboratory
should work o ulilize the capacity of the other and thie testing shoukd be
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distributed to the universities. | beliave that all the universities would take
the responsibilithes to achieve this goal also.

Bangladesh Academy of Sciences is doing good things by introducing the
systems. | think i is a very good beginning of a greal work. Nothing is
perfect | do not wanl o criticize the industries. They have dona some
good things for our country and they will learn more 1o protect our haalth,
Definite palicy should be there. Firm determination with political will is
essential for this, many good things can be done if we have the proper
pofitical will, We do believe that we all will work together to have 8 water
policy to have the safe water for all, We do nol want o say. Water Water
Everywhere Nol a Drop to Drink. We want to lo say : Water Water Every
where a lal of Drops to Drink. Thank you ail

Prot. Dr. M. Shamsher Ali: Yes | have seven people to say something
from the floor. Of course | would certainly like to have BSTI people to
react and should make comment if there is any factual errors made in the
paper presented hera. So first Prof. A K.M. Siddia Fellow and President
of Bangladesh Acadermny of Sciences

Prof. A.K.M. Siddiq: The topic discussed In this program is really a very
impariant one, | am very glad fo mention that | did nof realize that the
response would be so great. In this seminar we are talking of a very vital
issue of our life. We say "Paneei Jibon® *Water is Life". Il is good that
BAS has timely organized this seminar with 8 support from National Praf.
Dr. Nurul Islam the President of USTC. The primary responsibility goes to
the government to supply pure water to the people. And they supply the
tape water. In Europe or in Amarica you can have the tape water with out
any hesitation they are safe for your health. But in Bangladesh it is not,
Mow we are talking of bottled water or we call il as “mineral water”
whatever it 5 commercially avaidable in the market produced by the
manufactures. |5 it safe for drinking? We do not know the quality of these
products, Itis very good that BAS initiated this kind of program o address
the issue. Although the BAS does not have its own laboratory for doing
analysis but BAS can obviously cooperate with the other universities for
warking in this field. | would like to thank all my colleagues who organized
this impartant program . and | am thanking the sponsoring authority and
thanking all the participants for their cooparation. Thank you very much.

Praf, Dr. M. Shamsher All: Mow the Managing Director of Dhaka WASA
Dr. Azharul Haq: | am Azharnul Hag the Managing Director of Dhaka
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WASA. | am not qualified enough to make any comment on the
presentation made here and probably | am representing the suppliers of
the mast contaminated (1) water in the world, Wilh due apology | woukd
gay. n the bottling industries it = confirmed and reconfirmed over and
over again thal nonse of the 37 brands bottled water manufactures in
Bangladesh maats all the guality parameters that is reguired o make tha
walar fit for the human consumption. As | lead these groups with an
apology to the consumers | would like o manton thal there & an urgent
nead of a reguiation from a very strict guality requlatory body to ensure
the quality of water in this country whether it s in battle or it 18 0 the pipe,
Peopla cannet survive in the country like Bangladesh wheare the price of
ane litre of waler ks much moee than that of one litre of diesal

Prof. Dr. M. Shamsher Ali: Mow over lo Dr. Maiyyum Choudhbury,
Chairman of Bangladesh Atomic Energy Commission BAEC. He is our
hosl has given us this aedilorium

O Subanul Anz & oiher pertcpants fem Bangadesh Asomic Ensgy Comimssin

Prof. Dr. Naiyyum Choudhury: Dear President and colleagues. We amn
talking of quality. We are talking gquality water, guality drug. quality shirt,
guality foods, guality husband, and quality wife. But we must not forget
the fact that how much money we can afford to pay for tha quality, We-are
here ralsing questions against the ground water usage. We miksl [ol
forgel the lime in eary seventies when we were suffering from water
bome diseases like diarthea, cholera etc. Millions of lives were taken
away by these killer diseases. We had to move lowards ground waler.
Mow we have ip think of safe water al least free from bacterial and
arsanic contamination. Our industries have done many good things we
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should appreciate them. As Mational Prol. [slam said that they have at

least supplied drinking water free from microbes using less than 0.2
micron firation devices or reverse osmosis eic, We should think all
these. Yes many things to be improved no doubt about it. Another paint |
would like o mention thal one of the discussants Prof . Khan has
mentioned that there are only two laboratories in Bangladesh have the
facilities to run microbial analysis. But | do not agree with him hes are
many other labaratories: BGCSIR, BAEC, AERE. many private laboratories
can do analyze microbiological tests. Also it is true for organic or
inorganic analyses, There are a number of public and private aboratories
providing good services In the analvlical area. Il s not possible at all for a
single laboratory 1o run all the analyses from same facilities for all
chemigiries. Rowhere in the world such kind of laboralory is established.
It is not also the right concept that BSTI should have ail the laboratory
facifities 1o do the all sor of analyses: chemical, physical, bickogical far
foods, drinks, fisheries, lexiile, ceramic, leather, paper, ebactrical,
ebectronics, metallurgical samples. You have o be seleclive. Also Prof.
Khan mentioned thal all parameters 1o be analyzed. There are so many
paramelars and 20 many sampies. Think of analyzing residual pesticides
in foods let alone the cost of instrument and or the cost of axpertise, the
cosl of reagent i so high that it is nol always possible to do the
analysis. You have 1o be very sefactive.

Dr. Khaliguzzaman menlicned that there are nearly eighty (BO)
parameatars for drinking water guality monitoring. Therefora BST] shouwld
battar play the role of a regulatory body and they should cadify other
laboratories. This is the way o ulilize the decentralized capacities of the
courndry. It is necessary io hawve proper guidelne and policy o handle
these very important issues. In these fype of discussions we should also
discuss on safe water not only botied watar. We should teik of other
water and environmeni related problems to save our community, Thank
you very much

Prof. Dr. M. Shamsher Ali: Mow the representative of BSTI

Lutfor Rahman from BSTI: First of all | would like 1o et you know how
BST| works. All the standards are prepared and sel by the respeciive
expert committee where exparts: scientists, professors and rencwned
persans from all the research institutes and universities from all over the
country are present. We have two standands: ane for drinking water and
another for nalural mineral water, It s our honest confession thal we do
not have sufficient manpower and we have only 15 feld inspeciors for
manitoring quality of all the products throughout the couniry.
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Whe 1 any group comes to BSTI for permission with a propasal that they
want o establish, say, a mineral water factory. Our inspecior visils the
industry and firstly he checks the environmental issuas: whether the
inducitry is creating any problem to the environment or not, Then he takes
waler samples randomly and we analyze them at  the laboratories of
BSCIR. Dhaka University and DPHE. As we do not have the sufficient
facil ies we do rely on these three laboratories mainly for analyzing
samples. Then we certify the industry if they meet the quality criteria. So
far we have given license to 47 manufactures for botting drinking water.
We do check whather they have the trade licence, trade mark. And on the
labal they must use the BSTI Cerification Mark ®ith the Standard
numbers BOS 1240 or 1414 at the botiom of the BST] mark,

Here | would like 1o say that Mr. Anwar wrongly pointed oul that the
license number should be mentioned on the label. On the labal there is
no proviglon for mantioning the lcense number, |ssue date or expary date
of the Hcense number,

Apart from this according to the BST| standards it is mandatary that on
the label full address of the manufacturer should be printed clearly.

KM Mostafa Anwar answered: | do not agree with your statement
Please refer to your BST| Standard BDS 1414 Saction 7.4 page & whara
i Is clearly mentioned thal "Each container may also be marked with
BSTI Certification Mark with license Mumber and the dates of the lssus
and expiry”. Unfortunately in our survey we have seen thal nol a singla
Brand is following this Section 7.4 of BST) standard BDS1414: 2000 for
whom it is applicable. And also we would like fo pointed oul that from our
survey it s evident that out of 32 Brands 26 brands ~81%) have not
dedared at all full address of their manufacture or plant or customer
service department. This another clear example of non - compliance to
ihe BSTI Standards

Prof. Dr. M. Shamsher Ali: In front of you on your table there is a bottlad
waler can you show us thatl they have maintained your standards. Have
they declared the expiry dates? Is there any BSTI Mark. License number,
full address on that label? What ks the standard number it follows?

Lutfor Rahman from BSTI: [Taking and checking the Bottied Wimter] Mo
Sir there is no expiry dates. Yes BSTI Mark Seal I8 there but no llcense
number. BOS1414: 2000. No address is on the label. BDS 1414 is for
maiural mireral wiatsr,
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Prof. Dr. M. Shamsher Ali: BST| Mark is there means you cerified
them, If thay do not follow your standard then why do not you ban them'#
Why do not stop certifying? Are they decaled the source of water? Why
they are nol giving the address i full on the labals? Why they ara
maintaining such secrecy? Why do you aflow them to call them as natural
mineral water? So far | know in Bangladesh there is no natural spnng ,
hat spring, tharmal spring etc with drinkabde quality water. Madhavkunsa
and Sitakunda are the only springs in Bangladesh but the walers from
them are completely undrinkable and bactena infasted. Than how thasa
people make statement an tha labels: "it comes naturally” or “from naturad
spring owned by the company™?

Ona Persan from the Floor: We want (o know the ongin of thase waters
in botlles. Erom where thase people are marketing or producing Such
waters, wa wani to know the address in full on their labels. Why your
BST is red acting properdy to maintam the standards set by you'?

Lutfar Rahman from BSTI: In BDS 1414 2000 waler from direct drilbed
deep tube well is aflowed to be considered as natural mineral waler Sir,
the lop scientisls and experts of the couniry prepare these siandards
BSTI peaple do not prepare the standards themselves. Chn impdemanting
we have so many limitations. We have fo wark within a very limited legal
framework with limited manpower and facilities. Only 15 persons canmnol
contral the millkons' activities. Litlle actions we can take againsi thesa

Frod &6 B Sedig Presaen] Beeglipdesh Academy of homnoes rlormaly
nbmncting wilh tne of o Authom WO Chosdhory, K& Buaamd Az & § Myt
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manufactures. We are givan legal power only fo file 8 case aganst tham

and in the court they can pay a penalty maximum of Taka 2500 and after
three years they can be again free. There are neary 125 cases filed
against the manufacturers but the judicial process takes two, three aven
four years to settie one case. All btame should nol go only 1o BSTI and all
responsibilities should be shared by the olher vanious organizations nol
playing their respective roles, Apart from BSTI there are City Corporation,
Dhaka WASA, DPHE, Department of Environment and other govemment
bodies 1o be responsible. Media can play a vital role. Honestly speaking,
Wwe are Irying our best to have & collaborative effort with these
orgamzatons o cope with the problems and to Improve our conditions.
We are also utilizing radio, television, newspapers, electronic media 1o
create mass awareness among the consumer regarding the guality elo.
We must seek your cooparation in terms of all

Prof. Dr. M. Shamsher Ali: Thank you. Then he has mentioned and
agreed on the issus. Once | was with BSTI to develop their organogram
and arranged 40% incantivas for their people working in this area. There
are many limitations and also it is trua that BSTI is the only organization
we have to make them powerful enough. All outl support we should
provide towards them for strengthening these very institution so thal o
can play its vital role effectively for the batterment of the society, Mow the
chance should be given 1o ome of the bottle waler company
representatives present hare,

Annisurzaman, Bottled Water Manufacturer Alpin Brand: We are
marketing actually 20 litre refill jar not the single service containers .\We
recaived the invilation letier (ately.

Firstly, here on this occasion discussions are going on regarding the
commercialized bottled water. Many advices and suggestions are given
here. But we would be happy H the manufactures were invited and the
gxperts and scientists would talk 1o them closely on the subject. Then the
industries could realize their drawbacks, limitations elc. and later they
could upgrade their quality.

My second question is o Dr. Khallguzzaman. He mentioned thal ground
walter with minerals is not always good for health. Why7? | do not know
aclually what is bad thing what is good thing in the ground water. In our
factory of ALPINE we can not take the minerals individually by selectian
We do take them all out of the ground water and make them mineral froe
first a5 such pH becomes low. And then to increasae the pH we do inject
some minerals o restore the laste of the water. Tharefore we call them
i 7 4



"purified watar” wa do not call them

“minaral water”, Actually | do agrea
with you that all owver the workd these
type of freated waler is called
*purified drinking water®, but ondy In
Bangitadesh we do call tham as "
mineral water”

it is my opinion that we would be
happy if the scientists, experts in
BAS can sl logether wilh tha
manufacturers 50 thal we can
irmiprove our quality etc, 5. Murshid of Piasma Pl + thanking all

Prof. Dr. M. Shamsher Ali: Maostafa can you explain why the battling
companies are nol present? Are they nol invited?

KM Mostafa Anwar: In our survey we have clearly manboned thal we
havve 20 far recorded 58 baottling brands available in the markel. Bul
among them 80% did not declare their full addressas on their labels. If
(here B no address then how can we reach them? Using yellow pages
ard ather sources we have tried our bast to idantify thelr locations and
we have invited them although the number is a few. And heré we sea that
pacple from Pran, Alpin, Libra are already present here, although the
number is a feaw.

Prof. Dr. M. Shamsher Ali: OK. One person from the manufactunecs
said and he is fairfly reprasenting them. We appreciate that he B veny
gincara. BSTI is also. sincere. This is only the baginning. Wa will do the
saries of investigations, This will not gaing to end here. In the interest of
public health the BAS is going to have a Think Tank of the governmant
Wa will sit wilhh all the recommendations. We must sil together with all
parties, manufacturers, and organizations lo discuss the issue for the
improvernant and for the betterment of tha society. This is a kind of
braimstorming we did. It is just a beginning.

| would like to thank Sharmean Murshsd, Chairperson of Plasma Plus+
and HO Chowdhury, Director of Plasma Plus+ are sithng silently in the
audience. Thay are so nice, This wonderful sludy has been done at tha
laboratory of Plasma Plus+. They are businessmen. Bul they haye
sponsared the research and have come forward in doing such &
research. | think it |8 @ wonderful step and this should ba highly
appreciated. Now Md. Sslim Jahangir from a pharmaceutical industry
please go ahead,

Md. Selim Jahangir, General Manager, Reman Drug Lab.: | am
gxtremely grateful o you, Bangladesh Academy of Sciences for glving
me Ihe opportunity (o say some thing on the issue.
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Baing a Pharmacist and a Plant Manager of a pharmaceutical indusiry |
have a number of points 1o make on the subject and paper presented by
my friend Mr. Mostafa Anwar. Rightly he pointed out that in Bangladesh
pharmaceutical industries have earned wide experience on
implemantation of QACT in thelr iIndustrial praciices,

It is the only industrial sector, which is matured enough in introducing and
praciicing quality management system in the industrial production
processes. Dug to the development of the drug palicy in 1982 under the
leadership of Mational Professor Murul Islam [loday's sponsor] this
industrial sector eamed a huge improvement in the |ast 20 years. In
Bangladesh we have nearly 250 pharmaceuticals now and among them
above 20 have shown good performance in capluring the overall markst
share from home and abroad, We are producing live saving drugs and we
do also follow some definite critera producing drinking water beneficial
for health. Without water and controlling quality of that water we cannol
imagine the production of pharmaceuticals. We have guideline and
standards as per say USP, BP to be followed for production of
pharmaceutical grade waler, water for inject WFI and also drinking water,

From our experence il is clear that to have the QUALITY practices in the
indusiries there is no allernatve without having a Mational Water Policy
similar 1o the dneg policy. Wa are taking drugs only when we are sick but
we are laking loods and water three/ffour limes a day. We have a good
Drug Policy but surprisingly we DO NOT HAVE a food and water policy
yet | We do not know what we are laking everyday in food and drinks.
Only BSTI cannot do this job, There should be a separate Food and
Water Administration. In USA you see thal Food and Drug Administration
IS @ single organization. My friend Mostafa clearly and rightly mentioned
this issue In his paper. Sirclly regulated Quality Management Systam
should be introduced immediately for water and food industries. We are
ready to share the knowledge and experience gained from the

pharmaceuticals to help developing this sector having wital heallh
Imporance.

Another imporiant point which my friend Mostafa noted in hig m—
almost all boting company are using reverse osmosis, ulra ﬁﬁm
nanafiltration etc. to take out all the minerals and bringing the TDS valus
much below 500 mg/L. Thedr hardness values are much below B0 mgiL.,
These brands are almost mineral free, demineraiized type, Continuous
consumption of this mineral free water s nol good Iﬂiﬂ
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Especially those whose are suffering from cardiovascular diseases and
muneral firon fealcium deficiency. To control the quality of water this type
of industrial practice should be stopped. To have safe water free from
bacteral, arsenic and other organics contamination, we should not go for
ground water and should not usa reverse osmosis eic. to treal them. Ve
should rathes troduce simplest technology 1o harmess our planty of
surface water and rainwater. if the treaiment makes the water minesal
free. then we have to add some minerals (o control pH, taste, TDS etc,
Proper fortification and mineralization showld be doné 10 have ihe safe
water, We do working on rainwater harvesting where we have sean that
some nitrate contents are there above the safe limit bul it is pethogen
free. As because raimwaler is naturally mineral free therefore we are
fortilying them with mineral before botiling and consumption. WWe must
appreciate BAS for organizing this saminar and we would be happy to
wark with them on developing, promoling our fechnologies and sharing
our knowledge and expenences with other indusines. Thank you all

Prod W Shasier AL m 8 foliow-up SIDUsson smong ihors & indusiry represafindves
o B0LE Prgens Esapaial Dnige Co . Havera Pharmadeu ek

Prof. Dr. M. Shamsher All: To the representative from anocther bottling
GBIy

Masuma Anwar, Libra Infusions Ltd.: Thank you all, | am a phammackst
working with Libra infusions Lid. Libra Is producing bottled water sirctly
maintaining its quality following standards: We have our quality
management system. We can assure that we have both the OA & QC
depariment whera qualily policy Is followad properly in our whole
production process. And | would like to say that BSTI is not only
organization responsible for this water quality monitonng issug. Other
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organizations like WASA should alzo be responsible. | would like o say
that the bofilled water brands some timas have thelr expiry dates on the
cap at the top, Checking microblal contaminaticn is very important. And
my request |8 for boftfing company BST| should not Issue any cortificate,
license if they do not have proper 04 & OC departmant at all. Thank you.

M.B. Chowdhury, P50, BCSIR Laboratories Chittagong: | have thres
important ponts 1o say. Cna |8 regarding the sampling practice followed
by BSTI. When they send boltled water 1o our BSCIR Lab for testing
microbiotogical quality they send us only one sample. But to have quality,
refiable and valid dala they shouwld send us en samples from different
batches, Bul thay do not follow thelr own sampling method stated in their
standards.

Second thing | would like to share Information gained from my
observation on the microbial quaily of the spring waters from Sitakunda
and Madhavkunda. By definition, spring water s the actual mineral
water. There 15 no spring walar in Bangladaesh from whare we can have
quality drinking water, In ocur BCSIR Chitiagong leboratory we have
tested this natural mimesal waless | from the Sprngs) whsne we have Seen
that there are 500 to 600 cfu fecal coliform present and the water is turbid
and canngt be used as drinking water direclly without treatment.

Third point is on the comment from Prof, AH Khan. | would say that we
have also a very good laboralory in BCSIR Chittagong 1o test the
migrabiolegical parameters. Thank you

Prof. Dr. M. Shamsher Ali: Over 1o Sharmean Murshid, Chaimerson of
Plasma Plus=.

Sharmeen Murshid, Chairperson, Plasma Plus+: Assalamuataikum.
Thank you Mr. President It is too complicated for me to make any
comment on the study or on the paramelers regarding the quality
assurance and quality control. We do not wanl 1o poént the finger iowands
any body responsibie. We wanted just to creals awareness among us
and (o realize the urgent need of TOM system. We need improvemeant In
every sector and we are In need of introduction of Total Quality
Managameni system for the indusinal practices. It is necessary not oty
in the water secior only bul also In other sectors, Water is just an
example we discussed as a case study. We would like to thank Prof. Dr.
M. Shamsher Ali of Bangladesh Academy of Sciences. We would like o
. &
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thank National Prof. Dr. Nurul |slam of University of Science &
Technology Chiltagong, distinguished discussants and all in Bangladesh
Academy of Sciences for giving us the opportunity o present this study.
Thanks to the authorly of Bangladesh Atomic Energy Commission for
providing us the audiborium and its nfrastruciure. Thank you all.

Prof, Dr. M. Shamsher All: Mow il & clear that our proverbs and wizse
sayings are going 1o be wrong (1) with time because "Paani Moteil Sojaa
Maa® | understanding water is "not simple” and "Paanic daamoo Kom
naa”: waber is “not cheap® at all. We have to be wery stnct that we must
Sl0p Over pumpeng our gmund water and we should nol destroy this
mvaluable nalural resource. It will take thousands ol years fo have this
underground aquifer with ifs onginal conditions restored. MNow we a8
facing arsenic problems. Deposition of calcium and minaral degrading the
s0il guality due to cementing effect, Land subsidence is now becoming a
frequent event. In Bangladash we have plenty of rain and surface water
why we could not yvet sohve our drinking water problems utilizing this
natural resourcas. Whereas the advanced water freatment technology
reached the such a point that even from sewerage water we can produce
chaan drnking watar then why we are sfill depending on ground waber
both for drinking and irrigation purposes. Why we are not ulilizing
raimwater? If we cannot  have an infegrated national water policy to
consider all these issues then what will happen? Earlier time we thought
only for controlfing microbes, subsequently went on sinking tube well.
Now we ame thinking only io solve arsenic Issue o give a short lerm
soluton. In fulure new poisons say, Na, or Ba, or K or other unknown
things may hit us severely, By having partial solutions we will go on
damaging our anvironmanial resources one by one. We must think sl
these matiers 85 a whole, If thare is no allernative withoul using ground
walnf carfamly we have 0 have a proper palicy to mainiain the guality of
this groundwaler resource anmyway,

That is all, We will summarize all the recommendations prepared by Mala
Khan and will it logether with all cancern. We will talk 1o the bottied
water indusiries, to BSTI, 1o the government. Bangladesh Academy of
Sclences will do tha follow up invesligations future to work a5 'a Think
Tank of the Government. Thank you all parficipants, thank you.

Dr. A.M.Chowdhury, Secratary, BAS: [\Vote of Thanks] Thank you Mr,
President. On behalf of BAS | would like o thank the presanter of the
keynote paper Mr. KM Mostafa Anwar and rapporieur Ms, Mala Khan for
they have conducted this important study. We are grateful to our Special
Guest and sponsor of this seminar National Professar Dr. Nurul Istam of
University of Science & Technology Chittagong USTC for his
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grace the occasion and his support. | would like to thank all the
distinguished discussants: Prof. Dr, Kamaluddin Ahmead Fellow BAS, Prof.,
Dr. AH Khan Fellow BAS, Or.M. Khaliqguzzaman of World Bank Tor thair
valuable discussions on the Issue. | am thanking also our distingulshed
Fellow Prof, Dr. 5Z Haider, present in the seminar, for he has spani his
invaluable fime fo edit and review the paper thoroughly with utmest care
| am thanking President of BAS Prof. Dr. A_K.M, Siddig. We are grateful to
Prol. Dr. M, Shamsher Ali for his continuous support and help organizing
this seminar, BAS is thankful to Or. Naim Choudhury, Chairman,
Bangladesh Atomic Emergy Commission as a host of the seminar at
BAEC he has given us permission to use the auditorium. We are also
grateful to Sharmean Murshid and Mr. HO Chowdhury of Plasma Plus+
and ACY Chowdhury & Co. for they have financed the research io run the
analysis al thair laboratory. We are thanking all the discussants, Fellows
& Member of BAS, representatives from BSTI, representatives from
batlled water companies and pharmaceutical indusines for thalr sincere
commaents, discussions and participation. You have made this event live
and successlul. We s2e many friends from news media, mindstries and
pharmaceuticals are present here and they have also made this event a
memorable one, We are grateful to them and thanking hereby. | am also
thanking all officers and stafl of BAS and BAEC those who worked hard
for organizing this seminar. And finally | am thanking you all participants,
distinguished guests, fellows, professors and sclentists from differant
organizations, officers from ministries and athers for your kind pressnce.
Thank you very much, After this session you are invited 1o have
refrashment.

[End af Session]

Prof. M. Bhasray AL al o licrs-up shousson with Mals Khan & KM bMoaiaie Arveed
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ANNEXURE- E: Editorial published in the national daily
The Bangladesh Observer n 04 February 2003

THE BANGLADESH OBSERVER
DHAKA TUESDAY FEBRUARY 4 308

Overcoming Technical
Barriers To Trade

The Bangludesh Academy of Seissce vrganised a
saminagl on Sunday, showtmning @ armdy on B
sicoechessicall quality of commercially availyhis
led wiicr In the coomry. Sposacced by ibe
Linivemity of Scieacs s2d Techsology, Chitiagong, the
imymoic paper geewionsd the valldity of the deéred
e g pecificaticm on fie hoiled produsiy, et i
Wi o, ok the oganiien wert quick 80 poinG oul not
B0 mch 1b condemn thear welling sach walsr, ke jo
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ANNEXURE - F: List of Invited Guests, Discussants &
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Session Chair: Prof. Dr. M. Shamsher Ali
Special Guest: Mational Prof. Dr, Murul Islam
Keynote Paper | Mala Khan, KM Mostala Anwar, HO Chowdhury

Editor : Prof. Dr. 57 Haidar, Fellow BAS

Main Discussants: (1) Prof, Or, Kamalwddin Ahmed, Fellow BAS
(2) Prof. Dr. AH Khan, Fellow BAS
{3 Dr. M. Khaliguzzaman, World Bank
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{2) Dr. Azharul Hag, Managing Director, Dhaka WASA,
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{4) Lutfor Rahman, Bangladesh Standards & Testing institution BSTI
(5} Anisuzzaman, ALPINE Bottke Water Company

(6] Md. Selim Jahangir, General Manager, Reman Drug Laboratary Lid
(7} Masuma Arwar, Libra Infusions Lid.

(8) M.B. Chowdhury, PSSO, BCSIR Laboratorias Chittagong

{9) Sharmeen Murshid, Chairperson, Plasma Plus+

Vote of Thanks: Dr. A.M. Chowdhury , Secretary, BAS
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Bangladesh Dhaka -1213, Bangladash

T ————



4. Profassor Or. 5, 2. Haidar
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21. Prol, Dr. Amena Begum
Professor in Physics

Deparimen of Physics
Linivarsity of Dhaka, Dhaks-1000,
Bangiadesh, Tel B9122513
Emad: aatami@lagnl.com
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Tal: 9121541

44 Abdul Halim Howlader
SPARRS0, Agargaon, Dhaka
Tal: 914162T(0), B11I5TTIHR )
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