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Access to safe drinking water is not only a basiechand precondition for a healthy life; it is
also a human right. At the same time, water isacscresource and its shortage usually results in
economic and health crises. This can be assessedyfobal trends, as well as from Pakistan’s naifion
and local struggles for better access to safe minlwvater. It is reported that water related dissas
cause annual national income loss of Rs. 25-5&mhitbr approximately 0.6-1.44 percent of GDP. As
one indication of the magnitude of the problenisialso estimated that 250,000 children in Pakistan
die every year due to diarrheal diseases alone.e$timated population of Pakistan is 170 Millions,
out of which 67% is residing in the rural areasha country, where the main drinking water sousce i
groundwater. Groundwater that was once consideadel and secure is increasingly found to be
contaminated with bacteriological and chemical ygalhts. The water pollution in rural areas is cduse
due to discharge of domestic sewage directly oiréstly into water bodies, open defecation,
agricultural run-off during rainy season containidgemical fertilizers and pesticides and effluents
from agro-based industries. Moreovenge of the primary differences between rural arzhnrhousing
is that much infrastructure that is often taken doainted by the urban residents does not exidtéan t
rural environment. In the absence of piped watgply people usually travel to water sources to
collect their drinking and cooking waté@rechnological interventions alone are becoming écaite to
address safe, affordable and sustainable drinketgmaccess for the common people. Therefore, if we
are serious about poverty eradication and healthsacio-economic progress, we must improve the
provision of safe water to rural communities pargcly.

The core objective in this regard should lie in therease of sustainable access to safe
drinking water in rural areas as unsafe water &ffewainly rural and urban poor, who suffer abowe th
average from sickness and water related diseasesn3ure the safety of drinking-water supplies, a
management strategy should be based on multi bawfeprotection from source to the point of use
such as source protection, water treatment, digtab system integrity, monitoring/surveillance and
public information. Effective programmes for dringiwater quality management would require
adequate legislation, institutional strengtheningl aoordination, establishment of water quality
laboratories and data-handling facilities.

PCRWR has best played its key role by implementengous water quality projects and has
highlighted the unsafe water quality issues allratie country. This book on rural water qualityts&
of Pakistan is also a consolidated effort of PCRWRfessionals which will provide detailed
information on prevailing water quality problems fectification in rural setup. The government is
committed to tackle water quality issues along wi@veloping and strengthening institutional as well
as human individual professional capacity throughinthing new projects on enhancing safe water
coverage at the national, provincial and local levi#Ve appreciate the concert efforts made by the
PCRWR under the direct guidance and supervisiorDof Muhammad Aslam Tahir, Chairman,
PCRWR for completion of Rural Water Quality Monitay Programme which highlighted the water
quality issues of rural areas for corrective actitm ensure the provision of safe drinking watethie
country.

Irfan Nadeem
Secretary
Ministry of Science & Technology
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This book titled “Water Quality Status in Rural Aseof Pakistan” is
the result of the combined efforts and cooperatibwarious technical and
non-technical personnel of National Water Qualitgbbratory (NWQL),
Islamabad and PCRWR Regional Offices. To produas gyuality research
reports, a team effort is needed. This publicabtonRural Water Quality
Status is an effort of excellence by the PCRWR watmlity team. | would
like to extend my thanks and appreciation to Mrd&am Ahmed (Regional
Office, Lahore), Mr. Muhammad Sajjad (Regional Cdfi Bahawalpur),
Mr. Abdul Qayyum Soomro (DRC, Tandojam), Mr. Abdgdboor (WRRC,
Peshawar) and Ms. Ziwaqgar (WRRC, Quetta) as wedlllathe members of
the sampling teams for the sample collections, gssing and data
generation. | appreciate the efforts made by alseRech Officers and
Laboratory Assistants of NWQL, and Regional Offides the field and
laboratory analysis of water samples with greatuesty. Very special
compliments and thanks go to Mr. Iftikhar Ahmed fois support in
implementation of this project. Great appreciatisndue for Ms. Kiran
Anwaar, Ms. Farah Naz, Ms. Memoona Khan, Ms. Félasal, Ms. Fauzia
Altaf, Ms. Sabeen, Mr. Jawad Ali, Mr. Zakir Hussalir. Sohail Anjum and
Mr. Naseer for their untiring efforts in data comagipn, data analysis and
formatting. Finally, our compliments are due for. Bfanzoor Ahmed Malik
(Director WM) and Mr. Zia ul Haqg (ex-Regional Ditec) for the review of
this book and providing detailed comments for farthmprovement.
This collective task triggers us towards more amderchallenges.

34 5 6 36.
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Pakistan Council of Research in Water Resources WRR has
successfully implemented the National Water Quallnitoring Programme
(NWQMP: 2002-06). It was the premier project whigénerated the first
detailed water quality profile of 23 major citiebthe country. The findings
of this national programme demanded to extend awgmiake similar water
quality monitoring in rural areas covering all téhsncluding rural union
councils located within the jurisdiction of 24 dists. Therefore, a five year
project “Water Quality Monitoring in Rural Areas oPakistan and
Installation of Water Conditioning and Filtratiomits” has been initiated by
Pakistan Council of Research in Water ResourceR{WR) for 24 districts
in 2004. From these 24 districts, 20% of the totldges i.e. 2,807 villages
of 1567 union councils from 80 tehsils were sel@cter water quality
monitoring. Therefore, more than 14000 water samplere collected in
total at the rate of approximately five samples pilage and analyzed
following Standard Methods of American Public HbalAssociation
(APHA). Comparison of analytical data with PSQCAIirking Water
Quality Standards concluded that 82% water sanfplasd to be unsafe and
only 18% samples were within PSQCA permissibletbmi

In rural area ofederal Capital Islamabad one hundred and fifty
water sources monitored for water quality. Outmbich, 61 (41%) sources
out of 150 were found to be safe and the rest®Bth (59%) were evaluated
as unsafe due to prevailing bacteriological contertion (40%) as well as
higher values of Nitrate (33%) and TDS (11%) th&QRA Drinking Water
Quality Standards.

In Punjab, the water quality of 2090 villages from 1227 umio
councils and 49 tehsils (12 districts) was mondora total, 10,440 water
samples were collected and monitored conductingd fend laboratory
analysis. In District Attock, 387 sources (89%) were unsafe due to
prevailing bacteriological contamination (85%) asllwas higher level of
Turbidity (13%), Iron (5%), Sulfate (7%), Sodium8@s), Nitrate (19%) and
TDS (19%) than PSQCA Drinking Water Standards. Bahawalpur
District, 1132 (93%) sources (out of total 1220) were foundafe due to
presence of microbial contamination (50%) and highelues of Arsenic
(1%), Turbidity (31%), Iron (37%), Sulfate (28%)@um (56%), Chloride



(37%) and TDS (58%). IDistrict Faisalabad, 88 (10%) sources out of 885
were found to be safe and the remaining 797 (9@jces were unsafe due
to bacteriological contamination (45%), excessivi@ST (71%), Turbidity
(6%), Sulphate (40%), Sodium (73%), Chlorides (42¥) Fluoride (16%)
than permissible levels of PSQCA. District Gujranwala, 602 (75%)
sources were evaluated as unsafe due to bactedalapntamination (68%)
and higher values of Nitrate (3%), TDS (12%), Tdiyi (2%), Sodium
(15%) and Iron (12%). Only 203 (25%) sources weraluated as safe for
drinking with respect to PSQCA standartis.District Gujrat , 942 (84%)
sources out of 1117 were found unsafe due to Baltgical contamination
(78%), excessive levels of Turbidity (14%) and 1(8&b), TDS and Sodium
(13%). In District Kasur, 530 (79%) sources were found unsafe due to
Bacteriological Contamination (68%) and higher T(33%), Arsenic (5%),
Sodium (34%), Iron (7%), Fluoride (18%), Sulfate¥d) and Nitrate (3%)
than PSQCA Drinking Water Standard3istrict Lahore has shown an
alarming situation of drinking water contaminatias 180 (69%) of its total
monitored sources were supplying unsafe water dueprevalence of
Bacteriological (34%), TDS (37%) and Arsenic (7%)n@aminations. A
similar situation was found iMultan District , where 494 (94%) sources
were found to be unsafe due to Bacteriological ammation (48%) and
higher values of chemical contaminants i.e. Arsef{#ieo), Iron (81%),
Turbidity (55%) and TDS (22%) than PSQCA Drinkingaiér Standards. In
Rawalpindi, out of 1125 sources, 818 were found to be comtatad by
Bacteriological contamination (73%), elevated valoé TDS (15%), Nitrate
(29%), Sodium (18%) and Turbidity (14%). District Sargodha, only 96
(12%) sources, out of total of 834 locations, wésand to be safe for
drinking purpose and the major causes of contamimatere Bacteriological
(77%), higher levels of Arsenic (1%), Sodium (37%)hlorides (16%),
Sulfate (12%), TDS (33%), Nitrate (6%) and Fluorid&s) than PSQCA
Drinking Water Standards. A similar situation wagyailing in District
Sheikhupura, where, 707 (65%) sources were supplying unsafentatthe
public mainly due to the presence of Bacteriololg{Cantamination (44%),
excessive levels of Iron (10%), Sodium (29%) andSTR6%). InDistrict
Sialkot, only 672 (45%) sources out of 1485 were supplgafg water and
the rest have shown excessive levels of BacteiicdbgContamination
(46%), Turbidity (5%) and TDS (8%). The overall @lanalysis of Punjab
province showed that 79% water samples were foangetunsafe crossing
the permissible limits of PSQCA and only 21% sarsphere within the
PSQCA safe limits.

Vi



In rural areas oKhyber Pakhtunkhwa, 4 districts were monitored
which covered 240 villages and 6 tehsils. Out tftal 365 sources, only 1%
sources ofDistrict Abbottabad, were supplying safe water and rest were
found to be polluted with Bacteriological contantioa (97%), higher levels
of Nitrate (22%), lron (27%) and Turbidity (9%) th&?SQCA Drinking
Water Standards. IDistrict Mangora, 93% samples were evaluated as unfit
due to the prevalence of fecal contamination (83é&cessive levels of
Turbidity (17%) whereas the remaining 7% were fotmbte safe. Iistrict
Mardan, out of 285 sources, 227 samples (80%) were foarmtunsafe due
to Bacteriological contamination (74%) and highdesvof Turbidity (15%)
and Nitrate (13%) concentration than PSQCA Drinkivgter Standards.
District Peshawar, the capital of Khyber Pakhtunkhwa, has indice@@ébo
of the unsafe water sources due to Bacteriologioatamination (97%) and
excessive TDS (6%). Data analysis of 1200 water psesnof Khyber
Pakhtunkhwa has revealed that 93% water samples wesafe and only 7%
samples were found to be within the safe limitspribed by PSQCA.

In rural areas of 4 districts ®&alochistan 298 villages of 54 union
councils and 12 tehsils were monitored. District Khuzdar, all 1090
sources were found to be unsafe due to bactergdbgtontamination
(100%), fecal contamination y.Coli (90%), higher values of Nitrate (5%)
and Iron (57%) than PSQCA Drinking Water Standahd®istrict Loralai ,
100% water sources were found unsafe because oterddogical
contamination (100%), excessive Nitrate (84%), Rtleo(53%), TDS (14%)
and Turbidity (24%) than PSQCA permissible limitsDistrict Quetta, the
capital of Balochistan, where 89% samples were daumsafe, mainly due to
Bacteriological Contaminants (89%) and excessivmfide (18%). Only 5
sources out of 45 were supplying safe drinking wateQuetta. The worst
water quality situation was found #arat, where all the 30 selected sources
were contaminated, with Bacteriological contamimatcontributed by fecal
pollutants (93%), excessive levels of Nitrate (23%0irbidity (30%) and
TDS (10%). The overall data analysis of 1465 sasuf rural areas of
Balochistan province showed that 99.7% water sasnplere found to be
unsafe and only 0.3% samples were within the PSQ&FA limits.

In Sindh Province 337 sources itdyderabad District were found
unfit out of total 410 monitored sources, mainlyedto Bacteriological
contamination (23%), excessive levels of TDS (4@l Turbidity (20%)
than PSQCA Drinking Water Standard&rachi, the largest metropolitan
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city and capital of Sindh province, monitoring tf rural areas has revealed
95% of total unsafe water sources due to the poesefh Bacteriological
contamination (76%), excessively higher TDS (56%rbidity (35%),
Sodium (63%), Chlorides (61%) and Sulphate (32%htRSQCA Drinking
Water Standards. Only 4 samples out of a totalbofvds found o be safe. In
rural areas oSukkur, 125 out of 260 monitored sources were unfit beeau
of prevailing Bacteriological contamination (1698 rbidity (8%), Sodium
(27%), Chloride (23%), Sulphate (10%) and TDS (35%)e overall data
analysis of rural areas of Sindh province showed ¢t of 745 samples, 72
% water samples were assessed as unsafe and &alg&8ples fall within
the PSQCA safe limits.

An overall data analysis of 14000 monitored sourcesll over the
country has concluded that 82% water samples weyera the PSQCA
Drinking Water Standards and evaluated as unsafeoaty 18% of total
water samples were found within the PSQCA DrinkiMgter Standards and
considered safe for drinking purpose. The outcofrthis wide water quality
monitoring in rural areas of 24 districts of theuntry has led to the
realization that the Federal, Provincial and LoGalvernments need to take
immediate initiatives for the provision of safertking water to the natives of
rural communities in order to prevent the onslaugfiivater born diseases.
Advocacy efforts for the awareness and educatioth@fvillagers regarding
the water quality testing and treatment are reduire

viii
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Almost 70% of the surface of the earth is coverdith water, which
by volume constitutes about 1386 million knbespite being in abundance,
almost 97.41% of that water is saline and onlyrmaining 2.59% is fresh
water, of which useable freshwater is even less 4. Of the fresh water,
0.3 percent is in rivers and lakes, which are mdy the source we are most
familiar with, but also from where most of the ganater requirements are
met.

Figure-1: Water Distribution on Earth

Humans use only 1% of freshwater, of which 99%r@migdwater and
the remaining is from surface water sources asbéelli in figure-2.



Figure-2: Distribution of Useable Water

Water is essential for human beings to survive dexelop. At the
same time, water is a scarce commodity, and shenagy often results in
crises. Both facts lead to the simple conclusiaat thck of water hinders
economic development and a dignified life. This banassessed from global
trends, as well as from Pakistan’s national andll@truggles for better
public access to safe quality and adequate quanfitylrinking water.
According to figures published by the United Natiorsubsidiary
organizations and other international agenciesutafdl billion people are
without sufficient access to water, and the othdr dllion people have to
live without adequate sanitation (Guisse, 2004)désncurrent trends, the
prognosis is that by 2025, about 3 billion peopls of 8.5 billion will be
suffering from water shortage, 83% of them will lbbeang in developing
countries, mostly in rural areas where even toddy 20% of the population
have access to sufficient water supply (UN Comnaigsi997).

Access to safe drinking water supply is not onlpasic need and
prerequisite for a healthy life; it is also a fundEntal human right.
"Improved" water supply technologies include: hdwdd connection, public
standpipe, borehole, protected dug well, proteddpdng, and rainwater
collection. "Un improved" include: unprotected wellnprotected spring,
vendor-provided water, bottled water, and tankercksprovided water.
Access to an "improved source” also entails thatgburce has the capacity
to provide at least 20 liters per capita per dag distance no more than 1000
meters from the user’'s residence. But this needotsmet in reality. The
global water shortage of affordable and safe dnigkiater is manifested in
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Pakistan with an estimated 44 percent of the pdipulavithout access to
safe drinking water. In rural areas, up to 90 perceé the population lacks
such access. As one indication of the intensitthefproblem, it is estimated
that about 200,000 children in Pakistan die evexgryof diarrheal diseases
alone (UNIDO, 2003).

Pakistan was a water rich country just a few desad®; however, a
recent World Bank Report stated that Pakistan v¢ among the 17 countries
that are currently facing water shortage. As patisics of Pakistan
Integrated Household Survey (2001-2002), the maurce of drinking
water in Pakistan is groundwater. These statisbcsthe main sources of
drinking water in Pakistan are reflected in FigGre-

Figure 3: Main Sources of Drinking Water in Pakistan
Source Pakistan Integrated Household Survey (PIHS)-22002

Given the above distribution of sources for drikimater in Pakistan,
the concern over water availability is the seconoksirserious issue. This
becomes even more daunting as estimated level térwavailable may
decline considerably in the foreseeable future.

Table-1: Pakistan’s Water Scenario (MAF)

Year 2004 2025
Availability 104 140
Requirement (including drinking water) 115 (3.5) 135 (4.0)
Overall Shortfall 11 31

Source Ten Year Perspective Development Plan 2001-ZEhrithg Commission



With decrease of quantity, the quality of wateralso deteriorating
badly by municipal, industrial and agriculture wesst After observing the
gravity of the water quality problems at nationevdl, Pakistan Council of
Research in Water Resources (PCRWR) launched “h&tid/ater Quality
Monitoring Program” in the country in 2001 for arijoel of five years. Five
phases of NWQMP (2002-2006) have successfully bamnpleted with
coverage of water quality monitoring in 24 majoties of Pakistan i.e.
Federal area and the major cities of all provingesislamabad, Bahawalpur,
Faisalabad, Gujranwala, Gujrat, Kasur, Lahore, #ylt Rawalpindi,
Sargodha, Sheikhupura, Sialkot, Attock, Mangorabdttabad, Mardan,
Peshawar, Khuzdar, Loralai, Quetta, Ziarat, Hydadakkarachi, Sukkur.
NWQMP has concluded the prevalence of four majortewvaguality
tribulations in the country i.e. BacteriologicaB@), Arsenic (24%), Nitrate
(14%) and Fluoride (5%). Findings of this water Igyamonitoring
programme have in fact, played a basic and key tolesensitize the
implementing agencies to consider and ensure sue isf availability of safe
drinking water to the public. Resultantly, Govermnehas seriously
considered the matter and approved a number ofwster initiatives for the
well being of the public health. The impact of tipggramme has started
emerging amongst water users and suppliers in temawareness and
quality driven actions.

The successful implementation of National Water ludonitoring
Programme has developed a significant requireneeaktend and undertake
similar activity in rural areas of the country cong tehsils, union councils
and villages. The facilities to monitor the qualdf water being used from
different sources within rural areas are usualtyittd. Government is fully
aware of the needs of the rural areas which caomstihbout 67% of our
population and where general living conditions loé tpeople are of sub-
standard. The major source of water in rural areagroundwater and the
contamination from human and animal wastes, adtrall leachates and
rainwater reaches to groundwater. In some areamndwater is very
shallow. In most of villages piped water supplyteys is non-existent, thus
leaving shallow groundwater as the only sourcedfarking. By appearance
it may be clear but biologically and chemically tlig contaminated. And
such problems are only identifiable through propemnitoring of urban and
rural areas.
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On the demand of the concerned sectors, a projeitted “Water
Quality Monitoring in Rural Areas of Pakistan andsthllation of Water
Conditioning and Filtration Units” was initiated nural areas of 24 major
districts of Pakistan in the year 2003. The maijeadtive of this project was
to identify and quantify the water quality problemsthe water sources of
rural areas of the said districts. The water quatibnitoring network in rural
areas is aimed at suggesting remedial measuremfooving the quality of
water for various uses.

"# $ #

To monitor the water quality in rural areas of 24tricts;
To suggest remedial measures for improving theityua water;
To design and install water conditioning and fiitva units;

To setup a computer data base on the bases of watity
monitoring;

On the basis of available information about quatifydrinking water,
water conditioning and filtration unit has beenigeed and installed for the
provision of safe drinking water in problematicaseThe availability of safe
water would help reduce the incidences of watendatiseases and extra
expenditures in health sector resulting in ovenadprovement of socio-
economic condition of the country.

% & ' (

In Pakistan, majority of population is using growader for drinking
purpose and contamination of this source due tdammed urbanization,
industrialization, over exploitation of the naturasources and discharge of
hazardous wastes into water bodies without profatrhent is one of the
major concerns. The intensity of the water quaityblem is enormous. The
main groundwater source of drinking water in raadas of Pakistan is hand
pump. Hand pumps and motor pumps together providéo6f households
with drinking water, rising to 70% in rural areddotor pumps form an
increasingly relevant part of this. In fact, theghsignificant change in rural
drinking water supplies between 1995-96 and 200l1s0Zhe increasing
percentage of households using motor pumps. Howévisrchange appears
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to be mainly changed in convenience since thermmsde be a substitution
from hand pumps to motor pumps.

Punjab has the best rural water supply amongstelprovinces. The
vast majority of the rural population has eithgogal water or water from a
hand pump or motor pump. Only seven percent ofl waulation depends
on dug wells or on rivers, canals and streams. Jihetion in Sindh is
considerably worst as 24% of the rural populatisndepending on such
sources and where the situation has further desteid over the period. The
rural water supply situation in Khyber Pakhtunkhisaalso worst but the
worst of all is in Balochistan. In these two praes, 46 and 72 percent of the
rural population, respectively, depend on waterezifrom a dug well, river,
canal or stream (Pakistan Integrated HouseholdeyyRIHS 2001-2002).

)
The World Health Organization (WHO, 1972-1973 TechhReport
Series No. 505,532) Geneva estimated that 500omilliarrheal cases in
children of less than five years occur each yeaAsra, Africa and Latin
America. The extent of enteric diseases in diffeameas depends upon the
extent to which certain water is exposed to contation. The incidences of
typhoid fever, bacillary dysentery, infectious higm and other enteric
infections in many countries may be transmittecuigh water. Cholera is
still a wide spread water borne disease in someldping countries. There
are numerous other diseases, which are transnifitedgh polluted water.
Such water may also be the cause of non infectimesases because it may
contain toxic materials of various kinds. It haghenferred from the latest
investigations that cancer may be caused by thenagation of certain
materials carried out by water to some human orglms excess of cadmium
accumulated in the kidney can cause hypertensi@amimals. The deficiency
of chromium in drinking water favors atherosclerotiseases in human.
Sattar (1986) reported that the annual number sksaof water borne
infections in Pakistan is close to three milliordabout 40% deaths occur
due to polluted water. According to another estenatater-born diseases Kkill
230,000 children each year in Pakistan (Publishediaily “The Nation”
August 30, 2008). Safe water alone can reducehdiarand other related
diseases by up to 50%, but an estimated 62% ofRaks urban population
and 84% of the rural population do not treat theater (USAID). Food and
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Agriculture Organization (FAO) and the World Heaffinganization (WHO)
reports revealed that after installation of saféewgipes alone in 30 rural
settlements of Japan, communicable intestinal deseavere reduced by
71.5% and that of trachoma by 64%, while the death for infants and
young children fell by 51.7%. Similarly in Uttarpkesh (India), after
improvements in water works sewerage and sanitati@ncholera death rate
decreased by 74.1%, the typhoid fever death ra&38f%6 and the dysentery
death rate by 23.1%Indian Express — December 12, 2008). According to
UNICEF, about 20 to 40% beds in hospitals in Pakisemain occupied by
patients suffering from water related diseases.oAding to an estimate, one
hundred million cases of diarrheal diseases anegh&igistered for treatment
in hospitals of Pakistan in one year. A survey embed by PCRWR (1991),
showed that 81,996 cases of water related diseesesregistered in Basic
Health Units of Rawalpindi Division alone.
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The Rural Water Quality-Monitoring Program (RWQMEB9vered
rural areas of twenty-four main districts, 1 in @apl1l2 in Punjab, 3 in
Sindh, 4 in Balochistan and 4 in Khyber PakhtunkhWee detail of districts
is available in Table-2a below. 20 % villages haeen selected from each
district by covering all rural union councils ofetllistrict. The villages from
each union council are selected on population hasisvillages with large
population size were selected based on reportopfilption census, 1998.
Population settled in rural areas of 24 distristenlisted below in Table-2a:

Table-2a: Area and Population of 24 Districts of RVQMP

Sro# District Total Azrea Total_ Rural_
(k.m?) Population Population
1 Islamabad 906 901,137 3,96,500
2 | Attock 6,857 1,274,935 1,003,843
3 Bahawalpur 24,830 2,433,091 1,767,78]
4 | Faisalabad 5,856 5,429,547 3,111,114
5 | Gujranwala 3,622 3,400,940 1,681,902
6 | Gujrat 3,192 2,048,008 1,479,836
7 | Kasur 3,995 2,375,875 1,833,484
8 | Lahore 1,772 6,318,745 1,109,657
9 | Multan 3,720 3,116,851 1,802,103
10 | Rawalpindi 5,285 3,363,911 1,575,638
11 | Sialkot 3,016 2,723,481 2,010,152
12 | Sheikhupura 5,960 3,321,029 2,450,218
13 | Sargodha 5,854 2,665,979 1,915,947
14 | Abbotabad 1,967 880,666 722,762
15 | Mangora 5,337 1,257,602 214,630
16 | Mardan 1,632 1,460,100 1,164,972
17 | Peshawar 1,257 2,026,851 1,044,035
18 | Hyderabad 5,519 1,494,866 294,431
19 | Karachi (West) 929 2,105,920 196,350
20 | Sukkur 5,165 908,373 446,270
21 | Khuzdar 35,380 417,470 299,220
22 | Loralai 9,830 297,560 262,570
23 | Quetta 2,653 759,940 194,800
24 | Ziarat 926 33,340 32,700
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Approximately five samples have been collected freach village
depending on the availability of water source withi village. Public places
like school; dispensary etc. has been given preteréuring sampling.

Table-2b: Details of 24 Districts for Rural Water Quality Monitoring Programme

Sr. # Districts Code T‘“‘?" No. of .20 %
Villages villages

1 Islamabad ISL 132 27
2 Rawalpindi RWP 1164 233
3 Gujrat GUT 1065 213
4 Sargodha SAR 832 166
5 Attock ATK 400 80
6 Lahore LHR 260 52
7 Sheikhupura SHE 1073 215
8 Gujranwala GUJ 803 161
9 Sialkot SIA 1543 309
10 Faisalabad FSD 820 164
11 Kasur KAS 637 127
12 Bahawalpur BAH 1216 243
13 Multan MUL 527 105
14 | Hyderabad HYD 410 82
15 Karachi KAR 75 15
16 Sukkur SUK 251 50
17 Quetta QUE 45 9
18 Khuzdar KHU 1089 218
19 Loralai LOR 325 65
20 Ziarat ZIA 29 6
21 Peshawar PESH 246 49
22 Mardan MAR 168 34
23 Mangora MAN 215 43
24 Abbotabad ABB 260 52

Sample ID for monitoring purpose was marked onkthgis of actual
sampling visit sequence of various sites. Cross]dFblank samples for
quality control purposes were also collected. Sitescross samples were
selected owing to site number divisible by 10.

(

For the implementation of rural water quality-monihg programme in
twenty-four main districts, the country has beewmiddid into five zones
namely Capital Territory Area, Punjab (two zon&pdh, Balochistan, and

10
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Khyber Pakhtunkhwa. The field teams of the PCRWR-affices were
assigned the task in the respective zones of thatgoand were mobilized
for field data collection. Details of the MonitogrStations (MS) and their
Areas of Responsibility (AoR) for collection of veatsamples for water
guality monitoring are as under:

Monitoring Stationd (WRRC, Islamabad)
Rawalpindi, Islamabad, Attock, Gujrat and Sargodha,

Monitoring Station-Il (Regional Office, Lahore)
Lahore, Sialkot, Sheikhupura, Gujranwala, Faisaladoed Kasur

Monitoring Station-lll (Regional Office, Bahawalpur)
Bahawalpur and Multan districts

Monitoring Station-1V (Drainage Research Center, Tandojam)
Hyderabad, Karachi and Sukkur districts

Monitoring Station-V(WRRC, Quetta)
Quetta, Khuzdar, Loralai and Ziarat districts

Monitoring Station-VI (WRRC, Peshawar)
Abbottabad, Peshawar, Mardan and Mangora districts

% (), $

Water samples for physicochemical analysis werdectd in
polystyrene bottles of 0.5 and 1.5 liter capacitiBefore collecting the
samples, the bottles were washed properly and ditiseroughly several
times first with water and then with distilled wat&or bacterial analysis,
samples were collected in pre sterilized bottle$aff ml volume. Nitric Acid
and boric acid were used as preservatives in thelgag bottles for trace
elements and nitrate (nitrogen) respectively befgoeng to field. The
sampling team comprised of a Research Officer ashéimge assisted by a
Laboratory Assistant and a driver of sampling vighi€ollowing procedure
and precautionary measures were followed whileectihg samples from the
field.

) :

Un-rusted taps were selected for collection of watamples. These
taps were properly cleaned and allowed to flow dofew minutes before
collecting the sample.

11



The water samples from tube wells were collectéetr allowing them
to flow for at least 10 minutes to get represeméatsample of the
groundwater. Depth of groundwater level and locawd the tube well was
properly marked on the topographic survey sheet.

n / 1

The water samples from the distribution networkeveollected from
the source of supply (as closely as possible) toimize the effects of
pollution in the distribution system and from comgss end to evaluate the
actual quality of water being used. All water saenpbntainers were filled
slowly to avoid turbulence and air bubbles aftersfiing the system for
sufficient time.

o * 1

Water samples were collected from hand pumps orvdelts after
purging of the hand pump or well. The purging wasried out by making
one stroke for every foot of depth (A hand pummog well having 30 feet
of depth, needs 30 strokes for its purging).

2

Water samples were collected from the centre bpdatg in the
middle of the stream. Care was taken to keep thitebmell above the bed of
the stream to avoid unwanted bed material goingtim¢ sample.

3 (,
Water samples were collected directly from the rgpiin sterilized

sampling bottles for microbiology and bottles usedth or without
preservatives for other water quality parameters.

12
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It is difficult to obtain a truly representativensple when collecting
surface water samples. Sampling point was selectefully (near to bank in
case of river) to avoid any kind of debris in thater.

" (.

The water samples for microbiological contaminatweere collected
in clean, sterile plastic bottles (100 ml). Theecasas taken to ensure that no
accidental contamination occurs during samplingn@as were not taken
from those taps, which were leaking between theddpiand gland to avoid
external contamination. Procedure followed for miogological samples is as
follows;

2.11.1( , "

When water samples were collected for analysis @as taken to
ensure that there was no external contaminatidheoamples. Unless valid
samples are collected, the results of the subségaealysis may be
misleading.

a) (., ! B

The water samples from the distribution networkeveollected from
the source of supply (as closely as possible) toimize the effects of
pollution in the distribution system and from com®rs end to evaluate the
actual quality of water being used. All water saenpbntainers were filled
slowly to avoid turbulence and air bubbles aftersfiing the system for
sufficient time. Un-rusted taps were selected fulection of water samples.
These taps were properly cleaned and allowed to ftor a few minutes
before collecting the sample.

Step One: Cleaning the tap

Tap to be sampled was chosen to represent the wathstribution
system. Poor sample sites were avoidésing a clean cloth, wiped the outlet
to remove any dirt.

13



Step Two: Opening the tap

Attachments from the faucet, including aeratorseesss, washers,
hoses, and water filters were removed and tap \waseu for 5 minutes to
flush out the standing water.

Step Three: Sterilization of tap

A small quantity of spirit is sprayed on the tapiebhis flamed with
match stickand allowed to cool down.

14



Step Four: Opening the Tap before Sampling

Some spirit is also sprayed on hands and then dpiieetap again to
turn the water down to a thin stream (about thelwad a pencil) and allowed
it to run for one minute.

Step Five: Opening the Pre-sterilized Bottle

Bottle was taken out and carefully unscrewed thp. da avoid
contamination while taking the sample, the bottksvineld near the bottom
with one hand, and top of the cap with the othed, then unscrewed the cap.

Step Six: Filling the Sampling Bottle

While holding the cap and protective cover face wlaards (to
prevent entry of dust, which may contaminate thema), immediately
bottle was held under the water jet, and fillBdmple was taken carefulhpt
to let the bottle to touch the sample tap. Bottéswilled to the neck (leave 1”

15
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from tap) not allowing it to overflowA small air space was left for shaking
before analysis.

Step Seven: Stopper or cap the bottle
Stopper is placed on the bottle or screw on theacatightly closed.

Step Eight: Recording the Information

Sampling team also completed the questionnaire@pad. Anything
unusual about the sample collection was noted dbaibeled the bottle with
permanent marker and delivered the sample to l&drgrar to a designated
drop-off location for the lab within required hahdj time.

b) Sampling from a Watercourse or Reservoir
Step One Opened the sterilized bottle as described in gtep-f

Step Twa Bottle is submerged up to a depth of about 20 cth thie
mouth facing slightly upwards. Bottle’s mouth fadewards the current and
then filled. The bottle should then be capped @pptred as described
previously.

16



Sampling from a Water Course or Reservoirs

c) Sampling from Tube wells

The water samples from tube wells were collectedrallowing them to
flow for at least 10 minutes to get representasiamnple of the groundwater.

d) Sampling from Dug wells
Step One: Preparing the Bottle

With a piece of string, a clean weight was attacteethe sampling
bottle.

Step Two: Attaching the bottle to the String

A 20m length of clean string rolled around a staid tied it to the
bottle. Bottle is opened as described in prevideg 8ve.

17



Step Three: Lowering the bottle

Bottle is lowered down by the weight, into the welhwinding the
string slowly. Bottle was not allowed to touch #ides of the well.

Step Four: Filling the bottle

Bottle was immersed completely in the water andei@ad it well
below the surface without hitting the bottom ortdiibing any sediment.

Step Five: Raising the bottle

Sampling bottle is filled, taken back and then indrately capped
tightly and proceeded further. Water samples weskkeacted from hand
pumps or dug wells after purging of the hand pumwell. The purging was
carried out by making one stroke for every footdepth (A hand pump or
dug well having 30 feet of depth, needs 30 strd&egs purging).

18
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Samples were collected for microbiological analysier trace
elements, for Nitrate (N) and general water quadayameters. The details of
these samples and preservative used for each sanepigven below:

Type A — All sites — Sterilized sampling bottles foicrobiological analysis;
Type B — All sites — 2 ml/liter HN@as preservative for trace elements;
Type C — All sites — 1 ml/100 ml, 1 M Boric acid greservative for Nitrate
Type D — All sites — No preservative for other wajeality parameters.

% 6 + 1 $ / &
8

Number of bottles required for sampling.
An appropriate preservative filling in the samplingftles.
Calibration of field equipment (if necessary).

General items required for sampling e.g., sampiimms, equipment,
colitage field testing kits for microbiology, marke ballpoints,
distilled water and paint etc.

) 6 + 1 $ |/
(,

Copy of list of union council and village from pdation census
report or detail of villages taken from concernatbn councils.

Sample bottle with date and sample ID with undéletank.
Sample bottles preserved with appropriate preseezat
Finalization of method for sample collection.

Ensuring at four water quality samples.

Confirm cross, field blanks and replicate samptemfsuitable sites.

19
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Samples are transported to the laboratory withen rfcommended
time period.

That the water samples are not filtered.

Purpose of water testing to the communities is @rgpexplained.

9 7

Quality control measures were started from thedfiebtandard

sampling methods of American Public Health Assommat(APHA) were
adopted to collect the samples. Four types of sesnplere collected for
monitoring purpose where as three kinds of samplese collected for
quality control. The detail of these samples isirder:

a)

b)

Samples for cross analysis (10%)Cross samples from all labs are
sent to head office Islamabad National Water Qualdboratory to
get analyzed for inter-laboratory comparison.

Samples for field blank (5%) and replicate analysig10%): Field
blank and replicate samples were planned to beyzedlin the same
laboratory to see the quality of distilled watedaeproducibility of
analytical results. The reproducibility of the rigswas found within
satisfactory limits i.e. 6% deviation of original results.

7

The water samples were analyzed for aesthetic,iggbemical and

bacteriological parameters by using American Publigalth Association
(APHA) standard methods. The details of the pararsetnd methods used
for their analysis are given below:.
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Table-2c: Water Quality Parameters and Methods usefor Analysis

S#[' Parameters Analysis Method
1 | Alkalinity 2320, Standard method (1992)
(m.mol/l as CaCg)
2 | Arsenic (ppb) AAS Vario 6, Analytik Jena AG (3B.1
APHA)
3 | Bicarbonate 2320, Standard method (1992)
4 | Calcium (mg/l) 3500-Ca-D, Standard Method (1992)
5 | Carbonate (mg/l) 2320, Standard method (1992)
6 | Chloride (mg/l) Titration (Silver Nitrate), Staaudl Method
(1992)
7 | Color (TCU) Sensory Test
8 | Conductivity (rS/cm) | E.C meter, Hach-44600-00, USA
9 | Lead (ppb) GBC Avanta , AAS Vario 6, Analytik Zen
AG
10 | Hardness (mg/l) EDTA Titration, Standard Metl{p€92)
11 | Magnesium (mg/l) 2340-C, Standard Method (1992)
12 | Nitrate Nitrogen Cd. Reduction (Hach-8171) by
(mg/l) Spectrophotometer
13 | Odor Sensory Test
14 | pH pH Meter, Hanna Instrument, Model 851¢
Italy
15 | Potassium (mg/l) Flame photometer PFP7, UK
16 | Sodium (mg/l) Flame photometer PFP7, UK
17 | Sulfate (mg/l) SulfaVer4 (Hach-8051) by
Spectrophotometer
18 | Phosphate (mg/l) 8190 and 8048 (Hach)
19 | Taste Sensory Test
20 | TDS (mgl/l) 2540C, Standard method (1992)
21 | Turbidity (NTU) Turbidity Meter, Lamotte, Mod2D08,
USA
22 | Fluoride (mg/l) 4500-FC.ion-Selective Electradethod
Standard (1992)
23 | Iron (mg/l) FerroVer method (HACH Cat. 21057-69)
24 | Total Coliforms Procedure of ONPG- Positive in Colitage
(Presence/Absence) | Field testing kits by CPI International USA
25 | E. Coli Procedure of MUG-Positive in Colitage
(Presence/Absence) | Field testing kits by CPI International USA
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3.1.1 Islamabad

Capital territory of Islamabad has an area of 90&HT and rural
area is 466 k.M it consists of one tehsil, 26 union councils 46& villages.
Altogether, 150 water samples were collected fr@% illages of all union
councils and analyzed. The analytical data revettlat 40% samples were
contaminated with Total Coliforms, 33% with Nitrafas N) and 11%
samples had higher level of TDS when compared REQCA water quality
standards as shown below in Table-3.

Table-3: Water Quality Status of Rural Areas in Isemabad

Water Samples Exceeding PSQCA
Sr. # Parameters Standards

Unsafe (No) %age
1 Turbidity 6 4
2 | TDS 17 11
3 | NOsz(asN) 49 33
4 | CI
5 | SO
6 F 1
7 Fe 2 1
8 Total Coliforms 60 40
9 E.Coli 30 20

In overall, 59% water samples were found unsafe @iy 41% of
water samples were safe for drinking purpose ialrareas of Islamabad as

given in (Table-4) and Figure-4.
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Table-4: Tehsil Wise Water Quality Status of RuralAreas in Islamabad

No. of No. of Water Samples
; No. of No. of
: Union : Safe Unsafe
Tehsil Councils Villages | Samples % %
Selected Selected | Collected | No. age No. age
Islamabad 21 30 150 61 41 89 59
Islamabad Capital Territory
100
g 80
E 60
o 404
g
$ 20
o
Islamabad o Safe
m Unsafe

Figure 4: Safe and Unsafe Water Samples Found in Ral Areas of Islamabad

#ll

3.2.1 Attock

Attock district consists of 5 tehsils, 72 union noils and 446
villages. According to 1998 Census, area of distisc6,857 sq. km. and
population is 1,274,935. Total Housing Units of thistrict are 206,678 of

which only 55,820 (27%) have been given the facdit piped water.

Altogether, 434 water samples from 20% villagesatbfthe union

councils were collected and analyzed. The analytieda compared with
PSQCA water quality standards demonstrated that @a%r samples were
contaminated with Total Coliforms, 19% with Nitrgfd) and 19% samples
showed higher concentration of TDS than PSQCA stalsdas given below
in Table-5.
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Table-5: Water Quality Status of Rural Areas in Digrict Attock

Sr. #| Parameters Wafjer{si?én(?\:i_s) Exceeding P%/%Céﬁ Standards
1 | Turbidity 56 13
2 | TDS 83 19
3 | NGs 84 19
4 | Na 76 18
5 | SO 28 7
6 |ClI 49 11
7 | Fe 21
8 F 19 4
9 | Total Coliforms 367 85
10 | E.Coli 92 21

Overall analytical picture showed that 89% watemgles were
unsafe and only 11 % were safe for drinking purpos®iral areas of Attock
as indicated in the Table-6 and graphically depliete in Figure-5:

Table-6: Tehsil Wise Water Quality Status of RuralAreas in District Attock

No. of No. of Water Samples
; No. of No. of
. Union : Safe Unsafe
Sr. # Tehsils .| Villages | Samples
CEUREE Selected| Collected | No % No %
Selected " | age " | age
1 Attock 7 7 35 1 3 34 97
2 Hasanabdal 6 9 45 0 0 45| 100
3 Hazro 15 18 90 13 14| 77 86
4 Fateh Jhang 12 20 100 5 5 95 95
5 Pindi Ghap 12 18 90 15 17 75 83
6 Jand 12 15 74 13 18 61 82
Total 64 87 434 47 | 11 | 387 | 89
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Tehsils o safe
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Figure 5: Safe and Unsafe Water Samples Found in Ral Areas of District Attock

3.2.2 Bahawalpur

Bahawalpur district consists of 5 tehsils, 108 animouncils and
1,216 villages. According to Population Census 8)9@rea of the district is
24,830 k.m and population is 2,433,091. Total Housing Unitshe district
are 354,356 of which only 56,860 (16.04%) have he@wided with piped
water.

Overall 1,220 water samples from 20% villages df taé union
councils were collected and analyzed. The analytlata demonstrated that
50% water samples were contaminated with Totalf@uofis, 4% with Nitrate
(as N), 1% with Arsenic and 58% samples showedermi¢dvel of TDS than
PSQCA water quality standards detailed below adefab

Table-7: Water Quality Status of Rural Areas in Digrict Bahawalpur

Sro# Parameters Water Samples Exceeding PSQCA Standards
Unsafe (No.) %age
1 Turbidity 374 31
2 TDS 711 58
3 NGO, 51 4
4 Na 680 56
5 Fe 451 37
6 F 380 31
7 SQ 345 28
8 Cl 450 37
9 As 14 1
10 Total Coliforms 611 50
11 E.Coli 48 4
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Overall analytical picture showed that 93% watengies were found
unsafe and only 7% samples were evaluated as @afirihking purpose in
rural areas of district Bahawalpur as indicatethan Table-8nd Figure-6:

Table-8: Tehsil Wise Water Quality Status of RuralAreas in District Bahawalpur

No. of No. of No. of No. of Water Samples
<l Tehsils Union | Villages | Samples Safe Unsafe
# ,
Councils | Selected| Collected | No. | %age | No. | %age
1 | Bahawalpur 16 31 155 14 9 141 9]
2 | Yazman 21 132 660 19 3 6411 97
3 | Hasilpur 17 22 110 7 6 103 94
4 | Ahmadpur 28 37 185 33 18 152 87
5 | Khairpur 8 22 110 15 14 95 86
Total 90 244 1220 88 7 1132 93

District Bahawalpur

100

$ 80
!

(% 60
i 40
s 20

O T
Bahawalpur Yazman Hasilpur Ahmadpur Khairpur
Tehsils [ osafe |
W unsafe

Figure 6: Safe and Unsafe Water Samples Found inuRal Areas of District Bahawalpur

3.2.3 Faisalabad

Faisalabad district consists of 6 tehsils, 287 mrgouncils and 820
villages. According to 1998 Census, area of théridiss 5,856 sq.km. and
population is 5,429,547. Total Housing Units of thistrict are 750,975 of
which only 211,240 (28.13 %) have piped water fcil

In overall, 885 water samples from 20% villagesatif the union
councils were collected and analyzed. The analytdata showed that 45%
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water samples were contaminated with Total Coligrdfo with Nitrate (as
N) and 71% samples had higher level of TDS whenpared with PSQCA
water quality standards (Table-9).

Table-9: Water Quality Status of Rural Areas in Didrict Faisalabad

A4

Sr. Parameters Water Samples Exceeding PSQCA Standard$
# Unsafe (No.) %age
1 | Turbidity 57 6
2 | TDS 625 71
3 | NG; 34 4
4 | Na 649 73
5 | As 3 0.3
6 | Fe 35 4
7 | F 143 16
8 | SG 354 40
9 | Cl 435 49
10 | Total Coliforms 401 45
11 | E.Coli 367 41

An overall analytical picture showed that 90% watamples were
found unsafe and only 10% samples were consideadel r drinking
purpose in rural areas of district Faisalabad aswehin Table-10 and

Figure-7:

Table-10: Tehsil Wise Water Quality Status of RuralAreas in District Faisalabad

Sy No. of No. of No. of No. of Samples

' Tehsils Union | Villages | Samples Safe Unsafe
Councils | Selected| Collected | No. | %age | No. | %age

1 | Faisalabad 66 66 330 19 6 31194
2 | Jaranwala 47 50 250 24 10 22690
3 | Samundri 25 25 125 6 5 119 95
4 | Tandiawala 29 36 180 39 22 141 78
Total 167 177 885 88 10 |797| 90
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Figure 7: Safe and Unsafe Water Samples Found in Ral Areas of District Faisalabad

3.2.4 Gujranwala

Gujranwala district consists of 5 tehsils, 192 aneémuncils and 803
villages. According to 1998 Population Census, arethe district is 3,622
sq.km. and population is 3,400,940. Total HousingtsJof the district are
448,818 of which only 145,929 (32.51%) have beeoviged with piped
water.

Altogether, 805 water samples from 20% villagesatbfthe union
councils were collected and analyzed. The analytlata demonstrated that
68% water samples were contaminated with Totalf@uofis, 3% with Nitrate
(as N) and 12% samples had higher level of TDS #@QCA water quality
standards (Table-11).

Table-11: Water Quality Status of Rural Areas in Dstrict Gujranwala

Sr. Parameters Water Samples Exceeding PSQCA Standards
# Unsafe (No.) %age
1 | Turbidity 18 2
2 | TDS 97 12
3 | NOs 26 3
4 | Na 120 15
5 | SO 19 2
6 |Fe 94 12
7 | F 6 1
8 | Cl 10 1
9 | Total Coliforms 548 68
10 | E.Coli 548 68
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An overall analytical picture showed that 75% watamples were
found unsafe and only 25% were safe for drinkingopge in rural areas of
district Gujranwala as indicated in Table-12 ana@dptpically depicted as
Figure-8.

Table-12: Tehsil Wise Water Quality Status of RuralAreas in District Gujranwala

No. of No. of Total No. of Samples
Sr. . Union N0 9 No. of Saf Unsaf
Tehsils .| Villages glic niEElE
# Councils Selected Samples ) o
Selected Collected | NO- | %age | No. | %age
1 | Gujranwala 30 40 200 36 18 164 82
2 | Kamoke 17 35 175 53 30 122 70
3 | Noshera 23 35 175 54| 31| 121 69
Virkan
4 | Wazirabad 26 51 255 60 24 195 76
Total 96 161 805 203 25 602 75
District Gujranwala
100
8 80
% 60
b
@ 40
S
® 20
X
0
Gujranwala Kamoke Noshera Virkan Wazirabad
Tehsils @ Safe
® Unsafe

Figure 8: Safe and Unsafe Water Samples Found in Ral Areas of District Gujranwala

3.2.5 Gujrat

Gujrat district consists of 3 tehsils, 119 uniorurals and 1,065
villages. According to 1998 Census, area of distisc3,192 sg.km. and
population is 2,048,008. Total Housing Units of thstrict are 305,097 of
which only 64,554 (21.15%) have been facilitatethvpiped water.

Altogether 1,117 water samples from 20% villagesalbfthe union
councils were collected and analyzed. The analytlata demonstrated that
78% water samples were contaminated with Total fQohs, 12% with
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Nitrate (as N) 1% with Arsenic and 13% samples Badessive TDS than
PSQCA permissible limits as enlisted below in Talie

Table-13: Water Quality Status of Rural Areas in Dstrict Gujrat

[92)

Sr. Parameters Water Samples Exceeding PSQCA Standard
# Unsafe (No.) %age
1 | Turbidity 151 14
2 | TDS 144 13
3 | NG; 135 12
4 | Na 147 13
5 | Fe 34 3
6 |F 23 2
7 | Pb 5 0.4
8 | SQ 32 3
9 |CI 29 3
10 | As 9 1
11 | Total Coliforms 876 78
12 | E.Coli 555 50

An overall water quality picture with reference REQCA water
quality standards showed that 84% of water samplg unsafe and only
16% were safe for drinking purpose in rural aredsdistrict Gujrat as
indicated in Table-14 and Figure-9.

Table-14: Tehsil Wise Water Quality Status of RuralAreas in District Gujrat

No. of No. of No. of No. of Water Samples
Sr. Tehsils Umon villages | Samples Safe Unsafe
G Councils Selected| Collected | N % N %
Selected 0- age ° age
1 | Sarai Alamgir 07 20 97 27 23 7H 7
2 | Kharian 49 95 478 49 1( 429 90
3 | Gujrat 57 109 542 104 19 438 g1
Total 113 224 1117 175| 16 | 942 | 84
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Figure 9: Safe and Unsafe Water Samples Found in Ral Areas of District Gujrat

3.2.6 Kasur

Kasur district consists of 03 tehsils, 113 uniorurcols and 637
villages. According to 1998 Census, area of théridiss 3,995 sq.km. and
population is 2,375,875. Total Housing Units of thistrict are 337,649 of
which only 66,807 (20%) have been provided witheplipvater facility.

Altogether, 670 water samples from 20% villagesatbifthe union
councils were collected and analyzed. The analytieda compared with
PSQCA water quality standards demonstrated that @&%r samples were
contaminated with Total Coliforms, 3% with Nitrgees N), 5% with Arsenic
and 32% samples had excessive concentration of Wieh compared with
PSQCA standards (Table-15).

Table-15: Water Quality Status of Rural Areas in Dstrict Kasur

Sr. Parameters Water Samples Exceeding PSQCA Standards
# Unsafe (No.) %age

1 | Turbidity 71 11

2 | TDS 216 32

3 | NG 19 3

4 | Na 229 34

5 | SQ 80 12

6 | Fe 48 7

7 | F 118 18

8 | Cl 80 12
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9 As 34 5
10 | Total Coliforms 455 68
11 | E.Coli 326 49

An overall analytical picture showed that 79% oftevasamples were
found unsafe and only 21% were safe for drinkingopses in rural areas of
district Kasur as indicated in (Table-16 and FigLog.

Table-16: Tehsil Wise Water Quality Status of RuralAreas in District Kasur

No. of No. of Water Samples
; No. of No. of
Sr. . Union . Safe Unsafe
Tehsils .| Villages | Samples
& Councils Selected| Collected | N . N e
Selected 0 age 0 age
1 Kasur 38 63 315 77 24 238 7b
2 Chunian 37 40 200 34 17 166 §3
3 Patoki 24 31 155 29 19 126 8
Total 99 134 670 140 | 21 | 530| 79
District Kasur
100
»n 80
o
o
E 60
(7]
o 40
g
L 20
0
Kasur Chunian Patoki
Tehsils @ Safe
B Unsafe

Figure 10:Safe and Unsafe Water Samples Found inuRal Areas of District Kasur
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3.2.7 Lahore

Lahore district consists of 1 tehsil, 150 union rals and 261
villages. According to 1998 Census, area of théridiss 1,772 sq.km. and
population is 6,318,745. Total Housing Units of thstrict are 881,708 of
which 662,725 (75.16%) have been facilitated witied water.

In total, 260 water samples from 20% villages df thle union
councils were collected and analyzed. The analytlata demonstrated that
34% water samples were contaminated with TotalfQuofis, 5% with Nitrate
(NOg3), 7% with Arsenic and 37% samples had high lefellDS when
compared with PSQCA water quality standards as sHmelow in Table-17.

Table-17: Water Quality Status of Rural Areas in Dstrict Lahore

Sr. Parameters Water Samples Exceeding PSQCA Standards
# Unsafe (No.) %age
1 Turbidity 2 1
2 TDS 95 37
3 NG, 12 5
4 Na 125 48
5 Cl 9 3
6 Fe 8 3
7 As 17 I
8 Total Coliforms 89 34
9 E.Coli 89 34

An overall analytical picture showed that 69% watamples were
found unsafe and only 31% of locations were safedfonking purposes in

rural areas of district Lahore as indicated in €8 and Figure-11.

Table-18: Tehsil Wise Water Quality Status of RuralAreas in Lahore

No. of No. of Water Samples
Union No. of No. of Saf Unsaf
Tehsil Councils Villages | Samples are nsafe
Selected Selected| Collected | No. | %age | No. | %age
Lahore 35 52 260 80 31 180 69
Total 35 52 260 80 31 180 69
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Figure 11:Safe and Unsafe Water Samples Found inural Areas of District Lahore

3.2.8 Multan

Multan district consists of 04 tehsils, 124 unioouccils and 527
villages. According to 1998 Census, area of théridiss 3,720 sq. km. and
population is 3,116,851. Total Housing Units of thistrict are 433,362 of

which only 93,825 (22 %) have been given the facdf piped water.

Altogether, 525 water samples from 20% villagesatbifthe union
councils were collected and analyzed. The analytlata demonstrated that
48% water samples were contaminated with Total f@wohs, 55% with
Turbidity, 2% with Arsenic and 22% samples had TiEyond the PSQCA

permissible limits (Table-19).

Table-19: Water Quality Status of Rural Areas in Dstrict Multan

Sr. Parameters Water Samples Exceeding PSQCA Standard
# Unsafe (No.) %age

1 | Turbidity 289 55

2 | TDS 117 22

3 | NG 02 0.4

4 | Na 108 21

5 | SQ 70 13

35




0 1 23-
6 | Fe 426 81
7 | F 8 1.5
8 | Cl 68 13
9 | As 10 2
10 | Total Coliforms 251 48
11 | E.Coli 128 24

An overall analytical profile of district Multan elwed that 94% of
water samples were found unsafe and only 6% samplye safe for
drinking purposes in rural areas as indicated inld20 and Figure-12.

Table-20: Tehsil Wise Water Quality Status of RuralAreas in District Multan

No. of No. of Water Samples
Sr Union | NO-OF | N of Saf Unsaf
| Tehsils ' | Villages ' ate nsate
# Councils Selected Samples % %
Selected e age No. age
1 Multan 49 65 325 17 5 308 95
2 Shujabad 16 17 85 06 7 79 93
3 Jalalpur 14 23 115 08 7 107 93
Total 79 105 525 31 6 494 94
District Multan
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Figure 12: Safe and Unsafe Water Samples Found inural Areas of District Multan
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3.2.9 Rawalpindi

Rawalpindi district consists of 07 tehsils, 170 amicouncils and
1,164 villages. According to 1998 Census, areshefdistrict is 5,285 ki
and population is 3,363,911. Total Housing Unitghaf district are 521,507
of which only 215,313 (41.29%) have been provideith wiped water
facility.

Altogether, 1125 water samples from 20% villagesalbfthe union
councils were collected and analyzed. The analytlata demonstrated that
73% water samples were contaminated with Total fQuotis, 29% with

Nitrate (as N) and TDS (15%) beyond the PSQCA wateiity standards as
given below in Table-21.

Table-21: Water Quality Status of Rural Areas in Dstrict Rawalpindi

Sr. # Parameters Wat?r:si?én(pl\lf,) Exceeding PstzggeStandards
1 | Turbidity 153 14
2 | TDS 168 15
3 | NG 329 29
4 | Na 202 18
5 | SQ 24 2
6 Fe 44 4
7 F 16
8 |ClI 79 7
9 | Total Coliforms 818 73
10 | E.Coli 789 70

An overall analytical picture showed that 83% watamples were
found unsafe and remaining 17% of locations weppktng safe water for
drinking purposes in rural areas of district Rawap as indicated in
Table-22 and Figure-13.
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Table-22: Tehsil Wise Water Quality Status of RuralAreas in District Rawalpindi

< Blgi-o?]f No of | No. of No. of Water Samples
’ Tehsils .| Villages | Samples Safe Unsafe
# Councils Sel dl coll d
Selected | S€'ected| Collected | o | opage | No. | %age
1 | Kahuta 14 31 155 28 18 127 82
Kallar

2 Sayyedan 11 17 85 18 21 67 79
3 | Murree 15 17 85 20 24 6% 76
4 | Taxila 07 08 41 20 49 21 51
5 | Kotlisatian 10 11 54 14 26 40 74
6 | Gujar Khan 33 75 375 a4y 12 328 88
7 | Rawalpindi 41 66 330 43 13 287  8f

Total 131 225 1125 | 190| 17 |935| 83

District Rawalpindi
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Sayyedan
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Figure 13: Safe and Unsafe Water Samples Found inuRal Areas
of District Rawalpindi
3.2.10 Sialkot

Sialkot district consists of 03 tehsils, 122 unwouncils and 1,543
villages. According to 1998 Census, area of théridiss 3,016 sq.km. and
population is 2,723,481. Total Housing Units of tHistrict Sialkot are
366,251 of which only 96,412 (26.32%) have beermithe facility of piped
water.
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Altogether 1,485 water samples from 20% villagesalbfthe union
councils were collected and analyzed. The analytlata demonstrated that
46% water samples were contaminated with Totalf@ulis, 2% with Nitrate
(as N) and 8% samples had excessive TDS than PSi@@aissible limits as
shown in Table-23.

Table-23: Water Quality Status of Rural Areas in Dstrict Sialkot

Sro# Parameters Wzttﬁrs gfzr?ﬁloe; Exceeding PSOEOQ;]AG Standards
1 | Turbidity 68 5
2 | TDS 112 8
3 NO; 36 2
4 | Cl 12 1
5 Na 157 11
6 | Total Coliforms 687 46
7 E.Coli 679 46

An overall analytical picture showed that 55% oftevasamples were
evaluated as unsafe and only 45% were found safdriioking purposes in
rural areas of district Sialkot as indicated in [Ba®4 and Figure-14.

Table-24: Tehsil Wise Water Quality Status of RuralAreas in District Sialkot

No: of No. of No. of No. of Water Samples
S#[' Tehsils Clézlr?cr;ls Villages | Samples Sife Blisaie
Selected Selected| Collected | No. | %age | No. | %age
Sialkot 36 117 585 264 45 32155
Daska 28 110 550 234 43  3[1657
Pasroor 34 70 350 174 50 17650
Total 98 297 1485 | 672 | 45 |813| 55
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Figure 14: Safe and Unsafe Water Samples Found inural Areas of District Sialkot

3.2.11 Sheikhupura

Sheikhupura district consists of 4 tehsils, 169oancouncils and
1,073 villages. According to 1998 Census, aredefdistrict is 5,960 sg.km.
and population is 3,321,029. Total Housing Unitdhef district are 453,248
from which only 84,740 (18.69%) have been given thelity of piped
water.

Altogether, 1080 water samples from 20% villagesalbfthe union
councils were collected and analyzed. The analytiedaa compared with
PSQCA water quality standards demonstrated that 4fi%ater samples
were contaminated with Total Coliforms, 16% witlgthivalue of Turbidity
and 26% samples had excessive TDS as given in-B&ble

Table-25: Water Quality Status of Rural Areas in Dstrict Sheikhupura

Sr. Parameters Water Samples Exceeding PSQCA Standard$
# Unsafe (No.) %age

1 | Turbidity 172 16

2 | TDS 284 26

3 Na 317 29

4 | SG 13 1
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5 NO; 8 1
6 Fe 105 10
7 F 22 2
8 | Cl 83 8
9 Total Coliforms 475 44
10 | E.Coli 427 40

An overall analytical picture showed that 65% watamples were

found unsafe and only 35% sources were safe foikithg purpose in rural
areas of district Sheikhupura as given in Table2 Figure-15.

Table-26: Tehsil Wise Water Quality Status of RuralAreas in District Sheikhupura

o Blg{o%f No. of No. of No. of Water Samples
' Tehsils .| Villages | Samples Safe Unsafe
& counsls Selected| Collected 0 0
Selected No. | %age | No. | %age
1 | Ferozwala 33 88 440 158 36 | 282| 64
o | Nankana 32 64 320 | 134 42 | 186| 58
Sahib
3 | Safdarabad 24 25 125 16 13| 109 87
4 | Seikhupurg 32 39 195 65 33| 130D 67
Total 121 216 1080 |373| 35 |707| 65
District Sheikhupura
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Figure 15: Safe and Unsafe Water Samples Found Rural Areas
of District Sheikhupura
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3.2.12 Sargodha

Sargodha district consists of 5 tehsils, 162 urgonncils and 832
villages. According to 1998 Census, area of théridiss 5,854 sq.km. and
population is 2,665,979. Total Housing Units of thstrict are 411,209 from
which only 44,848 (10.9%) have been facilitatechvgpiped water.

Altogether, data analysis of 834 water samples &% villages of
all the union councils were collected and analyz€de analytical data
demonstrated that 77% water samples were contagdinatith Total
Coliforms, 6% with Nitrate (as N), 12% have highuweof Turbidity and
33% samples had higher level of TDS as compareBSQCA standards
(Table-27).

Table-27: Water Quality Status of Rural Areas in Dstrict Sargodha

Water Samples Exceeding PSQCA Standard

U7

= Parameters
# Unsafe (No.) %age
1 | Turbidity 101 12
2 | TDS 275 33
3 | NG; 53 6
4 | Na 312 37
5 | SQ 99 12
6 | Pb 5 0.6
7 | Fe 28
8 |F 62 7
9 |Cl 133 16
10 | As 8 1
11 | Total Coliforms 642 77
12 | E.Coli 321 38

An overall water quality picture showed that 88%evaamples were
found unsafe and only 12% sources were consideaéel ®r drinking
purpose in rural areas of district Sargodha as shaw Table-28 and
Figure-16.
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Table-28: Tehsil Wise Water Quality Status of RuralAreas in District Sargodha

< Ll\Jlo: of No. of No. of No. of Water Samples
| Tehsils nion Villages | Samples Safe Unsafe
# Catmels Selected | Collected 9 9
Selected No. | %age | No. | %age
1 | Bhalwal 44 58 283 45 16 238 84
2 | Sargodha 39 40 200 27 14 173 86
3 | Silanwali 15 16 80 02 2.5 78 97.%
4 | Sahiwal 18 28 141 11 8 130 92
5 | Shahpur 17 25 125 11 9 114 91
Kot
6 Momin 01 01 05 0 0 05 100
Total 134 168 834 96 12 738 | 88
District Sargodha
100
% 80
§ 60
n
“ao: 40
§ 20
0 T T
Bhalwal Sargodha Silanwali Sahiwal Shahpur Kot Momin| g safe
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Figure 16: Safe and Unsafe Water Samples Found inural Areas of District Sargodha

%% 7" '

3.3.1. Abbottabad

Abbottabad district consists of one tehsil, 46 anoouncils and 346
villages. According to 1998 Census, area of théridiss 1,967 sq.km. and
population is 880,666. Total Housing Units of thistrdct are 135,575 of
which only 40,498 (29.87 %) have been given pravidiped water.

Altogether, 365 water samples from 20% villagesatbfthe union
councils were collected and analyzed. The analytlata demonstrated that
97% water samples were contaminated with Total fQohis, 22% with
Nitrate (as N) and 9% samples had excessive Tuybak compared to
PSQCA standards (Table-29).
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Table-29: Water Quality Status of Rural Areas in Dstrict Abbottabad

1°2)

Sr. Parameters Water Samples Exceeding PSQCA Standard

# Unsafe (No.) %age
Turbidity 31 9

2 | TDS 2 0.5

3 | NG 79 22

4 | Fe 98 27

5| Cl 2 0.5

6 | Total Coliforms 354 97

7 | E.Coli 230 63

An overall analytical picture showed that 99% oftevasamples were
unsafe and only 1% sources were evaluated as safdrihking purpose in
rural areas of district Abbottabad as indicatedlrable-30 and reflected in

Figure-17.

Table-30: Tehsil Wise Water Quality Status of RuralAreas in District Abbottabad

No. of Water Samples
No. of
Union No. of | No. of Safe Unsafe
Tehsil Councils Villages | Samples
Selected Selected| Collected | No. | %age | No. | %age
Abbottabad 51 73 365 04 01, 36 99
Total 51 73 365 | 04| 01 |361| 99

44



23-

District Abbottabad
100
$ 80
!
§ 60
%
S 40
g
e 20
0
Abbottabad
) O Safe
Tehsils m Unsafe
Figure 17: Safe and Unsafe Water Samples Found inuRal Areas
of District Abbottabad
3.3.2. Mangora

Mangora district consists of 2 tehsils, 65 uniorurcols and 233
villages. According to 1998 Census, area of théridisis 5337 sq.km. and
population is 1,257,602. Total Housing Units of tdis Mangora are

142,909.

In total, 280 water samples from 20% villages df thle union
councils were collected and analyzed. The analytieda compared with
PSQCA standards demonstrated that 93% water sampglescontaminated
with Total Coliforms, 1% with Nitrate (as N), 17%tiwv Turbidity and 1%

samples had higher level of TDS as given in Talile-3

Table-31: Water Quality Status of Rural Areas in Dstrict Mangora

Water Samples Exceeding PSQCA
Sr. # Parameters Standards
Unsafe (No.) %age
1 Turbidity 47 17
2 TDS 2 1
3 NOs 4 1
4 Fe 2 1
5 Cl 6 2
6 Total Coliforms 260 93
7 E.Coli 231 83

45



0 1 23-

An overall analytical profile showed that 93% watgurces were
unsafe and only 7% of sources in rural areas ofdik&ict were safe for

drinking purpose as indicated in Table-32 and Fagls.

Table-32: Tehsil Wise Water Quality Status of RuralAreas in District Mangora

. Bﬁi.oc;f No. of No. of No. of Water Samples
" | Tehsils .| Villages | Samples Safe Unsafe
# Councils Selected | Collected
Selected | “€'€¢€ ollecte No. | %age | No. | %age
1 Mutta 13 13 65 0 0 65 10
2 Swat 43 43 215 19 9 196 91
Total 56 56 280 19 7 261 93
District Mangora
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Figure 18: Safe and Unsafe Water Samples Found Rural Areas
of District Abbottabad
3.3.3. Mardan

Mardan district consists of 2 tehsils, 74 union rools and 168
villages. According to 1998 Census, area of distdardan is 1,632 sq.km.
and population is 1,460,100. Total Housing Unitdhef district are 173,088
of which only 31,264 (18.06 %) have been providéih wiped water.

Data analysis of 285 water samples from 20% viliagfeall the union
councils of the district has shown that 74% of wasamples were
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contaminated with Total Coliforms, 13% with Nitratas N), 15% with
Turbidity and 6% samples had excessive level of BE®$abulated below in
Table-33.

Table-33: Water Quality Status of Rural Areas in Dstrict Mardan

v}

Sr. Parameters Water Samples Exceeding PSQCA Standard
# Unsafe (No.) %age

1 | Turbidity 42 15

2 | TDS 17 6

3 | NG 36 13

4 | Na 12

5 |F 11

6 | Cl 13

7 | Total Coliforms 211 74

8 | E.Coli 119 42

In total, 80% water samples were found unsafe astlaf the 20% of
sources were safe in rural areas of the distriagndigated in Table-34 and
shown in Figure-19.

Table-34: Tehsil Wise Water Quality Status of RuralAreas in District Mardan

< LI\JIO: of No. of No. of No. of Water Samples
| Tehsils NIoN 1 Villages | Samples Safe Unsafe
# CEUREE Selected| Collected 9 0
Selected No. | %age | No. | %age
1 | Mardan 42 42 220 47 21 17379
o | Takhat [ g 15 65 | 11| 17| 54 83
Bali
Total 57 57 285 58 20 | 227| 80
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Figure 19: Safe and Unsafe Water Samples Found inuRal Areas of District Mardan

3.3.4. Peshawar

Peshawar district consists of one tehsil, 92 umouancils and 246
villages. According to 1998 Census, area of disReshawar is 1,257 sq. km.
and population is 2,026,851. Total Housing Unitdhef district are 235,215
from which only 111,884 (47.56 %) have been giviea tacility of piped

water.

Altogether, 270 water samples from 20% villagesatbifthe union
councils were collected and analyzed. The analytiata revealed that 97%
water samples were contaminated with Total Coligrdfo with Nitrate (as
N) and 6% samples had excessive level of TDS asrshelow in Table-35.

Table-35: Water Quality Status of Rural Areas in Dstrict Peshawar

Sr. Parameters Water Samples Exceeding PSQCA Standards
# Unsafe (No.) %age

1 | Turbidity 12 4

2 | TDS 16 6

3 | NG 2 1

4 Na 8 3

5 | Cl 3 1

6 | Total Coliforms 262 97

7 | E.Coli 168 62
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An overall analytical profile showed that 97% wasamples were
unsafe and only 3% sources were evaluated as safdrihking purpose in

rural areas of the district as indicated in TalleaBd Figure-20.

Table-36: Tehsil Wise Water Quality Status of RuralAreas in District Peshawar

No. of No. of No. of Water Samples
Sr. Tehsil Unlor_l Villages No. of Safe Unsafe
# Councils Selected Samples N o No. | %
Selected 0. oage | No. | %age
1 | Peshawar 47 54 270 08 3 262 97
Total 47 54 270 08 3 262 | 97
District Peshawar
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Figure 20: Safe and Unsafe Water Samples Found Rural Areas of District Peshawar
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3.4.1. Hyderabad

Hyderabad district consists of 4 tehsils, 52 untmincils and 410
villages. According to 1998 Population Census, afedistrict Hyderabad is

5,519 sq.km. and population is 1,494,866.

From this district 410 water samples from 20% gdla of all the
union councils were collected and tested. The gicalydata compared with
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PSQCA standards demonstrated that 23% water samplescontaminated
with Total Coliforms, 20% with Turbidity and 48%rsples had higher level
of TDS as given below in Table-37.

Table-37: Water Quality Status of Rural Areas in Dstrict Hyderabad

%2

Sr. Parameters Water Samples Exceeding PSQCA Standard
# Unsafe (No.) %age

1 | Turbidity 82 20

2 | TDS 195 48

3 | Na 194 47

4 | Fe 95 23

5 | SQ 146 36

6 | Cl 124 30

7 | Total Coliforms 95 23

8 | E.Coli 69 17

Data analysis and comparison with PSQCA water tyuatandards
showed that 82% water sources were unsafe andl8%ywere found to be
safe for drinking purpose in rural areas of theritisas indicated in Table-38
and Figure-21.

Table-38: Tehsil Wise Water Quality Status of RuralAreas in District Hyderabad

No. of No. of No. of No. of Water Samples

Sr. : Union S : Safe Unsafe
Tehsils .| Villages | Samples

# Counsle Selected| Collected | No o No 8

Selected " | age " | age

Hyderabad 13 65 325 60 18 26382

Qasimabad 01 07 35 3 9| 32 91

Latifabad 01 10 50 10 20 40 8

Total | 15 82 410 | 73| 18 | 337| 82
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Figure 21:Safe and Unsafe Water Samples Found inuRal Areas of District Hyderabad

3.4.2. Karachi

Karachi West district consists of 5 tehsils andv2idges. According
to 1998 Census, area of district Karachi West B892 km. and population is
196,350. Total Housing Units of the district are908 of which only 29,343
(65.34%) have been facilitated with piped water.

Altogether, 75 water samples from 20% villages bftlae union
councils were collected and tested following APH#Atpcols. The analytical
data demonstrated that 76% water samples were morgeed with Total
Coliforms and 56% samples had excessive level 0b ES given below in
Table-39.

Table-39: Water Quality Status of Rural Areas in Dstrict Karachi

Water Samples Exceeding PSQCA Standards

Sr. # Parameters Unsafe (No.) Y%age

1 | Turbidity 26 35

2 | TDS 42 56

3 | Fe 2 3

4 | Na 47 63

5 | SO 24 32

6 |Cl 46 61

7 | Total Coliforms 57 76

8 | E.Coli 50 67
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An overall analytical picture showed that 95% watamples were
unsafe and remaining 5% were safe for drinking psepin rural areas of the
district as indicated in Table-40 and graphicakpidted as Figure-22.

Table-40: Tehsil Wise Water Quality Status of RuralAreas in District Karachi

No. of No. of Water Samples
; No. of No. of
Sr. . Union . Safe Unsafe
Tehsils Councils Villages | Samples % %
Selected Selected| Collected | No. age No. age
1 | Gaddap 05 06 30 2 17 28 93
2 | Bingasim 04 06 30 1 3| 29 97
3 | Landhi 01 01 5 1, 20 04 80
4 | Kimari 01 01 0 05 100
5 | Maler 01 01 5 0 05 10(
Total 12 15 75 4 5171 95
District Karachi
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Figure 22:Safe and Unsafe Water Samples Found inural Areas of District Karachi
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3.4.3. Sukkur
Sukkur district consists of 4 tehsils and 251 gdla. According to
1998 Census, area of district Sukkur is 5,165 sg.kmd population is
908,373. Total Housing Units of the district are9, 1319 from which only

43% have been given the facility of piped water.

councils were collected and analyzed. The analytlata demonstrated that

In total, 260 water samples from 20% villages df thle union

16% water samples were contaminated with Total f@olis and 35%

samples had excessive level of TDS as given in€Fabl

Table-41: Water Quality Status of Rural Areas in Dstrict Sukkur

Water Samples Exceeding PSQCA Standardg

Sr. # Parameters Unsafe (No.) Y%age

1 Turbidity 21 8

2 TDS 91 35

3 Na 71 27

4 SQ 27 10

S Cl 60 23

6 Total Coliforms 42 16

7 E-Coli 17 6

purpose in rural areas of the district as indicatedable-42 and shown as

An overall analytical profile of Sukkur district ewed that 48% water
samples were found unsafe and remaining 52% welee fea drinking

Figure-23.
Table-42: Tehsil Wise Water Quality Status of RuralAreas in District Sukkur

No. of No. of Water Samples
; No. of No. of
Sr. : Union : Safe Unsafe
Tehsils .| Villages | Samples
# sl Selected| Collected | No e No i
Selected | age ‘| age
1 | Salehpat 03 06 30 16| 53| 14 47
2 | Rohri 11 19 96 37 39 59 61
New
3 Sukkur 01 03 14 04, 29 1G 71
4 | Panoaqil 12 24 120 78| 65| 47 35
Total 27 52 260 135| 52 | 125| 48
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Figure 23:Safe and Unsafe Water Samples Found inural Areas of District Sukkur
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3.5.1 Khuzdar

Khuzdar district consists of 2 tehsil and 1089agks. According to
1998 Census, area of district Khuzdar is 35380nsg.&nd population is
417470 individuals. Total Housing Units of the didtare 77006 of which

only 8% have been facilitated with piped water.

In total, 1090 water samples from 20% villages #fthe union
councils were collected and analyzed. The analyiata revealed that 100%
water samples were contaminated with Total Colifgr®i7% with Iron and
8% samples had excessive level of Turbidity asq8pCA standards.

Table-43: Water Quality Status of Rural Areas in Dstrict Khuzdar

UJ

Sr. Parameters Water Samples Exceeding PSQCA Standard
# Unsafe (No.) %age

1 | Turbidity 86 8

2 | TDS 77 7

3 | NG; 52 5

4 | Fe 622 57

5 | Na 96 9

6 | Cl 81 7

7 | Total Coliforms 1090 100

8 | E.Coli 977 90
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An overall analytical profile showed that 100% watamples of
district Khuzdar were evaluated as unsafe agaiB€@A Drinking Water

Standards as indicated in Table-44 and shown asd-2/4.

Table-44: Tehsil Wise Water Quality Status of RuralAreas in District Khuzdar

No. of No. of No. of No. of Water Samples
Sr. . ; : Safe Unsafe
4 Tehsils | Union | Villages | Samples % %
Councils | Selected| Collected | No. No.
age age
1 | Khuzdar 10 114 570 0 0 570 10
2 | Moola 2 20 100 0 0 100 1d
3 | Karkh 2 16 80 0 0 80| 10
4 | Zehri 2 20 100 0 0 100 1d
5 | Naal 4 24 120 0 0 120 1d
6 | Wadh 8 24 120 0 0 120 1¢
Total 28 218 1090 0 0 | 1090| 100
District Khuzdar
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Figure 24:Safe and Unsafe Water Samples Found inural Areas of District Khuzdar
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3.5.

2 Loralai

Loralai district consists of 03 tehsils and 324agks. According to
1998 Census, area of district Loralai is 9830 sg.lamd population is
297560. Total Housing Units of district Loralai &@073 of which only 22%
have been facilitated with piped water.

In total, 300 water samples from 20% villages df thle union
councils were collected and analyzed. The analytiata revealed that 100%
water samples were contaminated with Total Coli®r®4% samples had
excessive level of Nitrate and 53% samples withesgive Fluoride as per
PSQCA guidelines enunciated in Table-45.

Table-45: Water Quality Status of Rural Areas in Dstrict Loralai

Sr. Parameters Water Samples Exceeding PSQCA Standardp
# Unsafe (No.) %age
1 | Turbidity 72 24
2 | TDS 42 14
3 | SO 2 1.0
4 | Na 41 14
5 | NG; 253 84
6 | F 161 53
7 | Fe 103 34
8 | Total Coliforms 300 100
9 | E.Coli 227 76

Overall analytical picture was found quite worst H30% water
samples were found unsafe for drinking purpose istridt Loralai as
indicated in Table-46 and Figure-25.

Table-46: Tehsil Wise Water Quality Status of RuralAreas in District Loralai

No. of No. of Water Samples
. No. of No. of
Sr. . Union . Safe Unsafe
" Tehsils Councils Villages | Samples %
0,
Selected Selected| Collected | No. age No. | %age
1 | Bori 8 28 138 0 0| 138 100
2 | Duki 5 22 86 0 0| 86 100
3 | Mekhtar 2 15 76 0 0| 76/ 100
Total 15 65 300 0 | 0 [300] 100
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Figure 25:Safe and unsafe water samples found imral areas of district Loralai

3.5.3 Quetta

Quetta district consists of one tehsil and 45 gié& According to
1998 Census, area of district Quetta is 2,653 sg.&nd population is
759,940. Total Housing Units of the district are488! of which only 79.75%

have been facilitated with piped water.

In total, 45 water samples from 20% villages ofthé union councils
were collected and analyzed. The analytical datealed that 89% water
samples were contaminated with Total Coliforms d6® samples had

excessive level of Turbidity as per PSQCA Waterl®u&tandards.

Table-47: Water Quality Status of Rural Areas in Dstrict Quetta

Sro# Parameters Watjenrsz?én(pllle;)Exceeding PS%C;S eStandards
1 | Turbidity 07 16
2 | Cl 01 2
3 | Fe 1 2
4 | F 8 18
5 | Total Coliforms 40 89
6 | E.Coli 26 58
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An overall analytical picture showed that 89% oftevasamples were
found unsafe and only 11% were safe for drinkingppse in rural areas of
the district as indicated in Table-48 and Figure-26

Table-48: Tehsil Wise Water Quality Status of RuralAreas in District Quetta

Sy No. of No. of No. of No. of Water Samples
#' Tehsil | Union | Villages | Samples Safe Unsafe
Councils | Selected| Collected | No. | %age | No. | %age
1 | Quetta o7 09 45 05 11 4Q 89
Total 07 09 45 05 11 40 89
District Quetta
100
g 80 -
E 60
° 40
g 20
(o]
Quetta
Tehsil 8 Safe
@ Unsafe

Figure 26: Safe and Unsafe Water Samples Found inuRal Areas of District Quetta

3.5.4 Ziarat

Ziarat district consists of 2 tehsils, and 29 g#a. According to 1998
Census, area of district Ziarat is 926 Sq. km. population is 33,340. Total
Housing Units of the district are 4,503 of whichlyod,495 (33.2%) have
been given the facility of piped water.

On the whole, 30 water samples from 20% villageslbthe union
councils were collected and analyzed. The analytlata demonstrated that
100% water samples were found contaminated witlalTGbliforms, 23%
with Nitrate (as N) and 10% samples had excessi& Than PSQCA
standards (Table-49).
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Table-49: Water Quality Status of Rural Areas in Dstrict Ziarat

Sr. Parameters Water Samples Exceeding PSQCA Standards
# Unsafe (No.) %age

1 | Turbidity 9 30

2 TDS 3 10

3 | NG 7 23

4 Na 3 10

> |1 SG 2 7

6 | Total Coliforms 30 100

7 | E.Coli 28 93

An overall analytical picture showed that 100% wat@mples were
unsafe for drinking purpose in rural areas of tistridt as indicated in Table-

50 and Figure-27

Table-50: Tehsil Wise Water Quality Status of RuralAreas in District Ziarat

Sy No. of | No. of No. of No. of Water Samples
#' Tehsils| Union | Villages | Samples Safe Unsafe
Councils | Selected| Collected | No. | %age | No. | %age
1 | Ziarat 03 05 25 0 0 25  10(
2 | Sanjavi 01 01 05 0 0 05 100
Total 04 06 30 0 0 30 | 100
District Ziarat
100
;3’3 80
g 60
]
g 40
S 20
(0]
Ziarat Sanjav
@ Safe
Tehsils @ Unsafe

Figure 27:Safe and Unsafe Water Samples Found inural Areas of District Ziarat
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Water quality monitoring in rural areas of 12 digs of Punjab
province is conducted successfully. This monitoripgpgramme was
conducted in 49 tehsils, 1227 union councils an8020illages. In total,
10,440 water samples were collected and evaluatezbbducting field and
laboratory analysis which revealed that 79% wasenses were unsafe and
only 21% samples were safe when compared with PS@@#er quality
standards (Table-51 and Figure-28).

Table-51: District Wise Water Quality Status in Rural Areas of Punjab Province

Nover No. of Water Samples
ST Districts No. c.)f Unior} V’?:I(;.g?afs SNa?ﬁp?fes Sae Hnsle
# el (S:Z:Jencigsd Selected| Collected | no | % | No. | 2
age age
1 | Attock 6 64 87 434 47 11 387 8p
2 | Bahawalpur 5 90 244 1220 88 71 1132 93
3 | Faisalabad 4 167 177 885 88 1( 797 90
4 | Gujranwala 4 96 161 805 203| 2% 602 7p
5 | Gujrat 3 113 224 1117 175 16 942 §4
6 | Kasur 3 99 134 670 140 21 530 79
7 | Lahore 1 35 52 260 80 3] 180 6P
8 | Multan 3 79 105 525 31 6 494  9n
9 | Rawalpindi 7 131 225 1125 190 17 93% §3
10 | Sargodha 6 134 168 834 96 12 738 8B
11 | Sheikhupura] 4 121 216 1080 373 3% 707 G5
12 | Sialkot 3 98 297 1485 672 4% 813 55
Total 49 1227 2090 10440 | 2183 | 21 | 8257 | 79
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Figure 28: District Wise Water Quality Status in Rural Areas of Punjab Province

Important

water

quality

parameters
contaminations, Turbidity, TDS, Nitrate, FluoridedaArsenic exceeding
PSQCA Water Quality Standards are enlisted beloWasde-52.

i.e.

Bacteriadab

Table-52: Parameter Wise Water Quality Status in Rual Areas of Punjab Province

st . Turbidity TDS NO; F Arsenic Co-ll—i?(;?:ns
istricts 7 7 7 7 7 7
! N age B age N age N age B age N age
1 | Attock 56 13 83 19 84 19 19 4 D D 367 35
2 | Bahawalpur| 374 31 711 58 51 1 380 B1 |14 1 611 50
3 | Faisalabad 57 6 625% 7 34 4 143 16 3 0.3 401 |45
4 | Gujranwala 18 2 97 12 26 3 6 | D D 548 |68
5 | Gujrat 151 14 144 13 13b 1p 23 P 9 1 8’6 78
6 | Kasur 71 11 216 32 14 3 118 18 B4 5 4p5 68
7 | Lahore 2 1 95 37 12 5 0 a 17 v 8p 84
8 | Multan 289 | 55| 117 22 02 o0@4 8 15 10 2 251 |48
9 | Rawalpindi 153| 14| 168 1% 329 29 16 1 0 0 818 |73
10 | Sargodha 101 12 275 33 53 6 62 7 8 1 642 77
11 | Sheikhupurd 172 26 284 26 3 il 22 2 0 0 475 |44
12 | Sialkot 68 5 112 8 36 2 0 a D D 687 16
Total | 1512 | 14 | 2927 | 28 | 789 | 75| 798| 8 | 95| 1 | 6220| 60
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Water Quality Monitoring of rural areas in 3 dista of Sindh
province was conducted, which covered 12 tehsflgjrion councils and 149
villages. In total, 745 water samples were collécad evaluated through
conducting field & laboratory analysis. It was fauthat 72% water samples
were unsafe and only 28% samples were safe as mivieable-53 and shown
in Figure-29.

Table-53: District Wise Water Quality Status in Rural Areas of Sindh Province

No. of No. of Water Samples
Sr. s No. of ; No. of No. of Safe Unsafe
Districts 5 Union .
# Tehsils Councils Villages | Samples No. | % No. | %
age age
1 | Hyderabad 3 15 82 410 73 18| 33y 87
2 | Sukkur 4 27 52 260 135 52 125 4%
3 | Karachi 5 12 15 75 4 5 71 95
Total 12 54 149 745 212 | 28 | 533 | 72
Sindh Province
100
o 80+
o
o
E 60
[72]
© 40 1
(5]
(=2}
©
e 204

Hyderabada Sukkur Karachi
Districts

o Safe
@ Unsafe

Figure 29:District Wise Water Quality Status in Rural Areas of Sindh Province
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Table-54: Parameter Wise Water Quality Status in Rual Areas of Sindh Province

S| o Turbidity | TDS F COT"?;";‘:nS
# No e No e No e No % age
age age age
Hyderabad 82 | 20 | 195 48 | 3 1 95 23
Karachi 26| 35| 42 56 1 57 76
Sukkur 21 8 91 35 O 0 42 16
Total | 129| 17 |328| 44 | 4 | 0.5 | 194 26
% 2 9 7 ( e

Water quality monitoring in rural areas of 4 distsi of Khyber

Pakhtunkhwa was conducted, which covered 6 tehail&, union councils
and 240 villages. In total, 1200 water samples veetkected and evaluated
through conducting field & laboratory analysis, alishowed that 93%
water samples were unsafe and only 7% samples seéeewhen compared

with PSQCA water quality standards as given in &&8 and Figure-30.

Table-55: District Wise Water Quality Status in Rural Areas
of the Khyber Pakhtunkhwa

No. of No. of Water Samples
Sr. - No. of : No. of No. of
Districts - Union . Safe Unsafe
# Tehsils . Villages | Samples
Councils No. | %age | No. | %age

1 | Abbottabad 1 51 73 365 04 1 361 99
2 | Mardan 2 57 57 285 58 20 227 80
3 | Mangora 2 56 56 280 19 7 261 93
4 | Peshawar 1 47 54 270 08 3 262 97

Total 6 211 240 1200 | 89 7 1111| 93
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Figure 30: District Wise Water Quality Status in Rural Areas of Khyber Pakhtunkhwa

Overall summary of important water quality parametexceeding
PSQCA Water Quality Standards for Khyber Pakhturkhave enlisted
below as Table-56:

Table-56: Parameter Wise Water Quality Status in Rual Areas of
the Khyber Pakhtunkhwa

s#[. Catricrs | TUrbidity DS NO; F COT"‘]?;";‘:nS
No | %age| No | %age| No | %age| No | %age| No | %age
1 | Mangora 47 17 2 1 4 1 @ 0 260 98
2 | Mardan 42 15 17 6 36 13 11 4 211 4
3 | Peshawar 12 4 16 6 Z 1 il 0.3 262 97
4  Abbottabad 31 8 2 05 79 22 D 0 354 q7
Total | 132 11 | 37 3 121 | 10 12 1 1087| 91

% 3 9 7¢(

In rural areas of Balochistan province water qyatitonitoring of 4
districts was completed. The monitoring coveredelizils, 54 union council
and 298 villages. In total, 1465 water samples veetkected and evaluated
through conducting field & laboratory analysis.was found that 99.7%
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samples were unsafe and only 0.3 % samples evdlaatesafe as given in
Table-57 and Figure-31.

Table-57: District Wise Water Quality Status in Rural Areas of Balochistan Province

No. of No. of No. of Samples
S#[' Districts 'Il}lec;{s(i)lfs Union Vl;llloai %fs Samples Saf% Unsaf;a
Councils 9 Collected | No. % No. %
age age
1 | Khuzdar 6 28 218 1090 0 ( 1090 1pO
2 | Loralai 3 15 65 300 0 0 300 140
3 | Quetta 1 07 09 45 05 11 40 89
4 | Ziarat 2 04 06 30 0 0 30 100
Total 12 54 298 1465 05 | 0.3 | 1460| 99.7
Balochistan Province
120
, 100
2
g 80
©
9 60
o
& 40
©
S 20
0
Khuzdar Loralai Quetta Zairat
Districts o Safe
| Unsafe

Figure 31:District Wise Water Quality Status in Rural Areas of Balochistan Province

Overall summary of important water quality parametexceeding
PSQCA Water Quality Standards in Balochistan arésted below in
Table-58:
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Table-58: Parameter Wise Water Quality Status in Rual Areas of Balochistan

- Total
S#:. N Turbldlz TDS% NO3% F ] Coliform;)
No age No age No age No age No age

1 | Khuzdar 86 8 77 7 52 5 3 0.3 1090 100
2 | Loralai 72 24 | 42| 14 2583 84 16l 54 300 100
3 | Quetta 7 16 0 0 0 0 8 18 vily 89
4 | Ziarat 9 30 3 10 7 23 0 0 30 100

Total | 174 | 12 | 122| 8 | 312| 21 | 172 | 12 | 1460 | 99.6

% 4 '$ 9 7(

Water quality status of 14000 selected water saungenitored in all
over the country under Rural Water Quality Monmgri Programme is
evaluated and province-wise picture is tabulatedTable-59 as well as
graphically exhibited in Figure-32. This extensivater quality monitoring
study covered 80 tehsils, 1,567 union councils3807 villages.

Table-59: Province Wise Water Quality Status in Rual Areas of Pakistan

No. of Water Samples
Sr No. of No. of N i No. of N, Saf Unsaf
: Province o '. Union e Samples GE MEEE
# Districts | Tehsils Councils Villages Collected o % o %
" | age © | age
1 Punjab 12 49 1227 2090 10440 2183 P1 8457 79
2 Sindh 3 12 54 149 745 212 28 538 2
Khyber
3 Pakhtunkhwa 4 6 211 240 1200 89 7 1111 93
4 | Balochistan 4 12 54 298 1465 0% 0.3 1460 |99
5 | Federal 1 1 21 30 150 61| 41 89| 5
Capital Area
Total 24 80 1567 2807 14000 | 2550 | 18 | 11450| 82

Data analysis showed the worst water quality gduanh Balochistan
followed by Khyber Pakhtunkhwa.
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Figure 32: Province Wise Water Quality Status of Rural Areas in Pakistan

An overall summary detail of important water qualparameters
exceeding PSQCA standards is given as followinGaible-60.

Table-60: Parameter wise Water Quality Status in Rral Areas of Pakistan

_— Total
Province/ Ui e Mk, = i Coliforms
Region
No | 2l No | 2 No | 2 nNo| 2 No|l % | No |
age age age age age age
Punjab 1512 14| 292y 28 78D f 798 8 PB5 |1 6220 |60
Khyber 132 | 11| 37 3| 121 19 17 1 0 1087 91
Pakhtunkhwa
Sindh 129| 17| 328 44 0 0 4 05 D D 194 D6
Balochistan 174| 12| 122 § 312 21 1y2 12 |0 |0 1460 |99
Federal 6 | 4| 17| 12| 49| 33 2| 1| o o 61 4b
Capital area
Total | 1953 | 14 | 3431| 25 | 1271| 9 |979| 7 | 95| 1 | 9021| 64

An overall data analysis revealed that 82% watenpses collected
from rural water sources were unsafe and only 18%eototal water samples
were within the PSQCA permissible safe limits ohking water as shown
below in Figure-33.
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Figure 33:Water Quality Status in Rural Areas in Pakistan

Possible health and economic implications causednbjor water
guality contaminants identified in rural water gtyamonitoring programme
are given as following in Table-61.

Table-61: Problem Parameters, Health Effects and Reedial Measures

anions and cations.

S P Health Effects Possible Rectifications
No.| Parameters
PHYSICAL & AESTHETIC PARAMETERS
1 |Bacterial Diarrhea - Boiling
c _— Dysentery - Improvement in water treatment and
ontamination . L
Typhoid distribution system
Cholera - Disinfections by gas/liquid chlorination or
Hepatitis ozonization or ultra violegtc.
. Gastroenteritigtc. - Micro and ultra filtration
2 |Turbidity Aesthetic problems and | - Removal by adding coagulants like alum o
indication of organic/ ferric chloride or polymerstc (flocculation
inorganic matters presengce process).
that may cause different | . Rapid or slow sand filtration
health problems.
3 |TDS Health effects depend ug - Alternate source may be searched out

- Removal by anion-cation exchanger
- Desalination by distillatiortc.

- Reverse osmosis (removal efficiency 93-96
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Sr. Problem . L
No.| Parameters Health Effects Possible Rectifications
4 |Odour, Taste | Aesthetic problems, Rapid or slow sand filtration

Indication of organic/

that may cause health
problems.

- Granular activated carbon filtration
inorganic matters presence

MAJOR CHEMICAL

CONSTITUENTS

5 |Sodium - Vomiting - Alternate source may be searched out
Muscular twitching Removal by resins
Rigidity Reverse osmosis (removal efficiency 95-97%)
Hypertension
6 |Potassium Balance of sodium and |- Alternate source may be searched out
potassium is necessary for Removal by resins
normal function. Reverse osmosis (removal efficiency 93-96%)
7 |Sulfate Diarrhea - Alternate source may be searched out
Removal by resins
Reverse osmosis (removal efficiency 93-96%)
8 |Nitrate (N) Methemoglo_binemia - Alternate source may be searched out
carcinogencity Nitrate removal by using resins (Duolite A-
1010 and A-104, Dowex SBR-P, lonac A-550
and Amberlite IRA-900 and IRA-910).
Reverse osmosis (removal efficiency 93-96%)
TRACE ELEMENTS
9 |[Fluoride Mottling of teeth. - Alternate source may be searched out
- Low cost filters (calcium carbonate/sulfate/
bricks)
Reverse osmosis (removal efficiency 94-96%)
10 |Iron Haemochromatosis - Alternate source may be searched out
- Oxidation/filtration
- Complexation
Reverse osmosis (removal efficiency 98-99%)
11 |Arsenic - Adverse effects on - Alternate source may be searched out

CNS
- Gastritis
Respiratory problem
- Skin muscular
weakness
Loss of appetite &
nausea.

- Use of arsenic removing filters

- Use of low cost arsenic removal filter

Reverse osmosis technology

developed by PCRWR
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Fourteen thousand water sources were selectedZ87 villages of

1567 union councils from 80 tehsils of 24 distriofsPakistan for drinking
water quality monitoring in rural areas. The analyd 14,000 water sources
revealed the presence of five main water qualibpf@ms i.e. Bacteriological
(64%), TDS (25%), Turbidity (14%), Nitrate (9%) aktloride (7%). Rural
water sources of all the 24 districts had a comalde %age of
bacteriological contamination (16-100%). Overalhdings exhibited that
82% of rural water sources of 24 districts wereafmsvhen compared with
PSQCA water quality standards and the remaining i8&te safe for
drinking purpose. This is also verified by someeotresearch studies which
considered both availability and quality relationdaconcluded that an
average of 25.61 percent of Pakistan’s 159 milidrabitants have access to
safe and sufficient drinking water detailed in thikle below:

Table-62: Statistics of Access to Safe Water Souice

Source of Water Supply (in percent)
Reported Population (159 million) Urban (32.5 Percent) Rural (65.7 Percent)
Year Institution/ Tube- Tube- Tube-
Organization Pipe | well ga:]d Other | Pipe | well/ ;!a:]d Other | Pipe well/ Sa:]d Other
well | "UTP well | "U™P well | "UTP
Housing
1998 Indicators 32.26 9.96 47.14 10.65 65.04 4.4 26.99 3.2 17.282.48 56.36 13.91
1998 Census
Mouza
2003 Census 7.64 | 12.80| 60.05 195
Report 2003

Sufficient Quality of Water Resources (in percent)
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Year Reported Population Urban Rural
Institution/ (159 million) (32.5 Percent) (65.7 Percent)

Organization

2001 | Arcadis
Euroconsult 10 10 10

2004 | PCRWR Repori Approx. Approx. 30 (case stud
2004 50 Indus Basin)

2005 | Interviews 5-10 5-10 5-10

Access to / Availability of Water (in percent)

Year Reported Institution/ Population Urban Rural
Organization (159 million) (32.5 Percent) (65.7 Percent)

2000 | UNDP HDR 2004 90
2000 | Pakistan Water Sector Strategy 60 53

UNDP Pakistan Country Report
2003 2003 63
2003 Pakistan Human Condition Repor 63 83 27

2003
2003 | Mouza Census Report 2003 78.487

(sweet water)

Access to safe and sufficient drinking water (in peent)

vear Reported Institution/ Population Urban Rural
Organization (159 million) (32.5 Percent) (65.7 Percent)
2003 | UNIDO 56 10-45
3.82| 2.56‘ 12.04 8.6
2005 | Conclusion 25.61 30
23.5

This calculation from above mentioned studies aspports the
statistics generated through the rural water guatibnitoring study as these
showed that in rural areas only 23.5 percent andban areas approximately
30 percent can use their source of water withoopgedizing their health.
Based on the water quality data generated througralRWater Quality
Monitoring Program (RWQMP), the following recommatidns are made:
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. The water supply agencies should take respongibilitproviding safe
drinking water to all the rural communities. Alslrjnking water quality
standards set by Pakistan Standards Quality CoAtrtiiority (PSQCA)
should be fully enforced in the rural set up of toentry.

. Regular monitoring of all rural water sources antaal points should be
ensured in order to identify problem areas and twauses of

contamination with corrective plans. No new rurater supply scheme
should be approved unless detailed investigatidnthe water quality,

guantity and its sustainability has been carried. du should be

mandatory for the agencies responsible to regutadyitor the quality of

the water being supplied to the villagers throughlgsis done at their
own laboratories or other accredited laboratorfagpute.

. Prevention of cross-contaminations should be cdattoby properly
designing the pipelines. Proper distance shouldni@@ntained and
pipelines should not allow passing across the smyeefines. Low cost
solid waste and sanitation management systems lmeustolved so as to
reduce the flow of pollutants into the fresh suefaend groundwater
sources.

. The departments responsible for water supply ialrareas, in particular
should replace age-old leaking pipes in their watgply systems. These
pipes are not only a source of wastage of scarterwat are also a major
cause of bacterial contamination in the distribuggstem.

. Alternate sources of water should be identifiedural areas where the

quality of existing source of water supply is contaated. Examples for
such cases are wells/tube wells from where wateth whigh
concentrations of Arsenic is pumped out for driigkpurpose.

. Sustainable technologies and low cost water andewtasatment plants
should be developed indigenously, and efforts bdarfar the recycling
of waste water to make it reusable for agriculturddmestic and
industrial purposes. Low-cost water testing kitsd arreatment
technologies developed by the PCRWR should be ins#te rural areas
of the country.
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7. Awareness activities should be increased in thal mneas of Balochistan
& Khyber Pakhtunkhwa provinces as level of drinkingater
contaminations have been found excessively high randt probable
reasons for this may be sanitation and unhygieractjges due to lack of
education.

8. The rural communities should be encouraged to geadly clean all
domestic underground and overhead tanks (cistestersy. For this
purpose, well-planned awareness campaigns shourttiaged.

9. Governments and financial institutions make speeffdrts to increase
resource mobilization and the means for financiragew and sanitation
projects specifically in rural areas.

10. Ministry of Environment and Ministry of Health sHduake the leading
role to ensure that water quality constitutes dagral component of the
effort to provide the population with adequate pr@we health care in
particularly in rural and high-risk areas.

11.Health education should include the subject of watelity, safety and
associated hazards. For effective awareness, eol@ainstitutions and
mosques, including the mass media, should be usedcreating
awareness among the rural natives about the impmataf water quality.
Corner meetings and workshops can also play afigni role in this
regard.
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