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Abstract: The aquatic ecosystem and catchment’s areas of Chitral River are quite rich i biodiversity. However,
Chitral River’s water quality 1s being deteriorating day by day due to mismanagement of mumecipal solid and
liquid wastes. Assessment of seasonal variations in surface water quality is an important aspect for evaluating
temporal changes of niver water quality due to different point and non point pellution sources. In this study
an attempt has been made to study different aspects of Chutral River. For this purpose six momtoring stations
along Chitral River were selected to collect three times water samples during November, 2003 to August, 2004
on the basis of their catchments as well as tnibutary joining characteristics. Eleven Physico-Chemical parameters
were analyzed on the spot as well as in well equipped laboratory. All the parameters were found within the
permissible limits of WHO water quality standards except Total Solids (TS). TS were observed as dominant
characteristics through out Chitral River system, where Mulkhow and Arkari Gol streams at sampling stations
2 and 5 respectfully were found most turbid. Proper monitoring and resources accounting systems were
recommended to imtiate for Chitral River and its tributaries to check the seasonal varations in the surface water
quality and quantity.
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INTRODUCTION

Water in general is derived from different sources,
depends on the availability of ground water (aquifers) and
surface water (rivers, ponds, lakes and reservoirs) [1-4].
Surface waters quality monitoring has been very sensitive
1ssue for huge anthropogenic as well as natural mfluences
results a vast degradation of the surface waters and make
worse ther use for agricultural, drinking, ndustrial,
recreation and other purposes [5-7]. Water sampling
networks for monitoring of rivers” water quality constitute
a great source of data for acquiring a spatial and temporal
image of the river state [8, 9]. The design of monitoring
the transformation of the assessment
specify sampling stations, sampling
frequency and the variables to be analyzed. Both

stations 18
objectives  to

sampling frequency and sampling stations are mfluenced
by the water quality and quantity variables being
assessed [10, 11].

The world population is increasing at rapid rate
duning ‘Green Revolution’ and ‘grow more food’, man has
synthetic kinds of agro chemicals and fertilizers to
enhance the agricultural production and leading to
enhance the requirement of basic needs for food and
products to meet the needs of increasing population. [12].
Palastan 1s basically an agricultural country and passing
from developing stages. In Pakistan water quality is
deteriorating from various activities, like wastewater
discharge from mdustries, agricultural runoff contaimng
fertilizers and pesticides residues. In most urban areas
wastewater 18 disposed in an open drain, in a shallow pit
to be emitted later in to a septic tank connected to an
open drairy or in to municipal sewers. Wastewater than
find their way in to ground water, on which lives of the
most of peoples are dependent. Three industrial Hstates
have been setup m Peshawar, which discharge their
untreated wastewater in to Kabul River, which has an
average daily discharge of 304 cusecs [13, 14].
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in the
In the rural areas

Sanitation and solid waste
whole of Chitral 15 deplorable.

most people use the countryside for defecation or a

disposal

comer of their homes from where the excreta is
carried by chickens, crows, dogs and donkeys. The
situation in the towns 1s even worse because there are no
vacant spaces around houses answering the call of
nature. Approximately 10 tones of wastes are being
generated m Chitral town every day and burned it in the
open atmosphere along the river bank. Individual
households burn, bury or throw their rubbish in the river.
About 15-25% of houses in Chitral town discharge their
latrine effluents nto the drains, which convey them to the
river. The genesis of the interact able problem of
sanitation and solid waste disposal of Chitral is in its
topography and the haphazard manner m which its
habitations have spring up, because of its mountainous
physiography, its population 1s widely scattered and
compressed 1 to narrow valleys [15, 25]. According to
WAPDA (1997) about 1/3 of the annual runoff and
nearly 66% sedinents load of the Kabul River i1s
contributed by the Chitral River alone, from just 13% of
the catchment’s areas [14]. At present in Chitral there are
no such large scale industries to pollute the Chitral River.
Major sources of pollutants includes solid waste disposal,
hotels sewage, vehicles service stations, some domestics
sewage, agriculture run off and some hot springs
constituents are the most sigmficant from environmental
point of view [15].

This study amns was to evaluate the seasonal
variations m the surface water quality of Clutral River by
analyzing some of the water quality parameters based on
different tributaries joining characteristics to the main
river system.

MATERIALS AND METHODS

Study Area: Chitral 13 the northernmost district of
Pakistan situated in the Hindukush Mountains, having
common boundaries with Afghanistan on the north and
west, with the northern areas of Pakistan on the east and

Table 1: Six monitoring stations and its locations along Chitral River

Dir and Swat towards the south. Tt is surrounded by 15000
to 25000 feet high ranges of the Hindukush and
Karakuram and is one of the loftiest tracts of land in the
country. The main sources of water in Clutral River are
glaciers, springs, rainfall and snow melting. Chitral district
receives between 250mm to 1000mm ramfall. Cltral River
rise i the Chamtar glacier, this river from its source as far
as it enters Afghanistan collects numerous hill torrents
and streams on both banks. The main valley from its
sources to the boarder of Afghanistan is about 220 miles
(354 kms) long. The average width 1s not more than half of
a mile and however, it opens to about three miles e.g. at
Boroghil, Beoni, Chitral Town and Drosh. While at other
places it narrows to a defile of less than 200 yards, e.g.
Darband, Kuragh, Karbitari and many other places and the
side valleys are even narrower [16, 23, 24].

Monitoring Stations: Six monitoring stations were
selected based on wide range characteristics of
catchments, streams and tributary systems along Chitral
River. The main tributary system of Chutral River includes;
Mastyj River, Laspur River, Mulkhow River, Reshun Gol,
Overr Gol, Koghuz Gol, Lotkhow River, Chitral Gol, Ayun
Gol, Shishi Gol etc. For this study six monitoring stations
along Chitral River are briefly described in Table 1.

Water Sampling and Analysis: Along Chitral River, six
locations were selected to collect three tiunes water
samples on the basis of their tributary systems and the
Parameters like temperature, pH, turbidity, Dissolved
Oxygen (DO) and conductivity were recorded in the field
with Horiba water quality meter Minami- Ku Kyoto, Tapean.
Laboratorial evaluations were carried out to analyze 6
chemical water quality parameters i.e. Total Solids (TS),
alkalnity, hardness, chloride, sulphate and mitrate. TS,
alkalinity, hardness, chloride, sulphate and nitrate were
measured according to APHA standard procedures [18].
The same exercises were repeated for three times water
sampling from November, 2003 to August, 2004, in order
to evaluate the seasonal vanations in Chitral River’s water
quality after joining different tributaries.

Monitoring Stations Number ($#) Locations

Main Tributary

1 km downstream of Chitral Town Chitral River (Lower Chitral)

Chitral River (lower Chitral)

1 1 km downstream of Mastuj Town Mastuj River (Upper Chitral)

2 Kuragh Station Mastuj River (Upper Chitral)

3 Koghuzi Station Mastuj River (Lower Chitral)
4 Shoghor Station Lotkhow River (L.ower Chitral)
5

6

1 km downstream of Drosh Town
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Fig. 1: Chitral map showing water quality monitoring stations along Chitral River [17]

RESULTS AND DISCUSSION

Results: Table 2 showed the investigated resultzs of
physical parameters during the three times water
quality assessment in six selected monitoring

stations along Chitral River. Temperatures during
the assessment periods were ranged 2 to 16°C and

pH was also within the permissible standards.

The most dominant aspect in all the sampling stations
was the Total Solids (TS) and enormous TS of 700 mg/T.
were recoded at Kuragh station {(5# 2) in the month
of august. That indicated the presence of unstable
geologic formations in the catchment’s areas of Mulkhow
River. At Drosh sampling station (S#6) 580 mg/L TS
were recorded, that after few kilometers of flow it enters in
to Afghanistan.

Tahble 2: Results of Physical Parameters in different monitoring stations along Chitral River (Three times water quality assessment)

Monitoring Stations Ionth of Sampling Temp {C°) pH DO {mgfL) Turbidity (NTU) Conduct--twity (usfcm) T8 (mgfL)
Masty MNow, 03 2 7.8 13.00 47 310 200
Station (S#1) April, 04 7 T8 12.13 51 312 200
Aung, 04 1a 7.4 11.28 58 294 130
Kuragh Station (S#2) Mow, 03 4 74 13.14 104 320 400
April, 04 11 7.6 11.02 100 330 400
Aug, 04 10 7.2 11.28 239 310 700
Koghuz Station (5#3) MNow, 03 ] 74 12.44 36 340 200
April, 04 11 7.5 11.02 38 317 162
Aung, 04 12 74 1077 31 309 400
Shoghor Station (5#4) Mow, 03 3 73 1546 T 230 200
April, 04 12 7T 1077 22 273 137
Aug, 04 13 78 10.53 116 193 280
Chitrad Station (3#5) MNow, 03 ] 7.2 12.44 47 330 200
April, 04 11 73 11.02 50 320 200
Aung, 04 14 74 10,30 125 290 560
Drosh Station (S#6) Mow, 03 a 74 12.44 108 320 400
April, 04 14 7.5 987 50 313 200
Aug, 04 16 74 Q.87 125 290 580
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Fig. 2-5: Seasonal varations in the surface water chemical quality parameters 1.e. chloride, hardness, sulphate and
alkalinity during the three times assessment (Nov; 2003, April and Aug; 2004) in the six monitoring stations

along Chitral River.

Chemical parameters i.e. chloride, hardness, sulphate
and alkalinity were analyzed according to the APHA
standards procedures. Nitrate was also assessed, but
it was not under the detectable limits during the
assessment period. Figures 2 to 5 showed significant
variations in different parameters during the assessment
periods m various momtoring stations. Chloride,
hardness, sulphate and alkalinity were observed high
m November, 2003 and April, 2004 assessment time
periods, where sulphate was found comparatively high
during the three times monitoring period at Shoghor
station (5# 4). All the analyzed parameters showed high
values in November, 2003 and April, 2004 assessment
time periods. All the chemical parameters m august, 2004
showed comparatively low values due to dilution at the
high flow rate of 7.0 MAF in august.

DISCUSSION

Experimental results indicated enormous seasonal
variations 1 Total Solids (T'S) during the three times water
samplings from November, 2003 to August, 2004. TS
ranged from 50 to 700 mg/L in various tributary systems,
where Mulkhow River at Kuragh station (S# 2), Arkan Gol
at Chitral station (S# 5) and Chitral River at Drosh station
(S# 6) were observed 700 mg/L, 560 mg/L and 580 mg/L
respectively in the month of August (Table. 2). The high
concentrations were as a result of high rate of snow
melting m the mountains, deforestation and geological
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process contributed the sediments in the tributaries.
However, [UCN (1994) conducted a comprehensive study
of Kabul River’s tributary system, where Chitral River was
found safe for drinking except suspended solids, which
were associated with soil erosion, steep topography and
deforestation along the riverbanks and catchment’s
watershed areas [15]. Later on Amjad (1996) quantitatively
and qualitatively analyzed Kabul River's tributary
systems for suspended solids. So, in Kabul River system
Chitral and Bara Rivers were found most turbid with 1112
mg/L and 1152 mg/L respectively [19]. Moreover, Rehman
et al. (2003) considered Chitral River is one of the most
significant rivers of NWFP in terms of its annual flow and
sediments yield per square kilometers of the dramage
basin (1842 km®/a) that indicated high denudation rate in
Chitral River’s catchments [14].

Figuwe 2 showed the chlonde varations over
assessment time where low chloride concentration in the
month of August indicated the dilution of more water as
a result of high glacier melting. Hardness was found
comparatively high in the month of April, because of the
lower River flow resulted high dissolution of carbonate
materials in the mountains. Sulphate concentration was
comparatively high in Chitral River as compared to the
other tributaries of Kabul River, that because of some hot
springs are present in the catchment’s areas of Chitral
River containing Sulphur, where Lotkhow River’s water
possessed highest concentration of sulphate (12.4 mg/L.)
as compared to the other tributaries. This was because of
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the hot springs water of Garum Chashma (place of hot
spring). Nitrate was found below the detectable limits,
shown the mdication that the agricultural runoff not
reached to the River due to its less quantity and high
porosity in  the Allealinity  variations
comparatively equilibrium during the assessment period,

soil. were
where high alkaline water was observed at monitoring
station 3, which results of huge mountains range in the
upstream tributary system. Most of previous literatures
pointed out the alarming deplorable water quality
situation in Chitral and stated that prior the mtervention
of NGOs in water supply sector in early 1980s, majority
of Chitral populations were relying on Chitral River
water for their supply [20-22]. As a result of the deplorable
quality of River’s water high intestinal worms, sk,
digestive troubles, eve diseases, goiter, malaria, cholera
and small pox diseases were common in Chitral in
general and other part of Pakistan in particular [26,27].

CONCLUSION

Chitral River is among one of the most important
fertile tributary discharging 7.0 MAF amnually to
Kabul River. The
resource of Pakistan and plays an important role in

Chitral River 1s a vital natural

agricultural and hydrel power productivity of the region
from stream runoff. Besides, 1t contribute to the richness
of the plain areas of Pakistan have been built by alluvial
soil brought by rivers including Chitral River. Tt provides
food to aquatic organisms in down areas of the country.
Based upon the experimental mvestigations all the
physical and chemical parameters
permissible limits of National and International standards

are within the

except Total Solids, because of the high land degradation
and steepness of topographic features caused high
sediments load m Chitral River. Proper monitoring and
resources accounting systems were recommended to
initiate for Chitral River and its tributaries to check the
seasonal variations in the surface water quality and
quantity.
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