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CHAPTER I
 1. Introduction
 1.1 Background
 Kathmandu Valley lies at 1300 msl and is located between latitudes 27032’13” and 27049’10” north and
 longitudes 85011’31” and 85031’38” east. Its three districts Kathmandu, Lalitpur and Bhakatapur, cover
 an area of 899 sq. km, whereas the area of the valley as a whole is 665 sq km. The valley encloses the
 entire area of Bhakatpur district, 85% of Kathmandu districts and 50% of Lalitpur districts.
 The valley is bowl shaped and surrounded by the Mahabharat mountain range on all sides. There are four
 hills acting as forts of the valley, Phulchowki in the South-east, Chandragiri in the South-west, Shivapuri
 in the North-west and Nagarkot in the North East. The three major rive systems in the valley are Bagmati,
 Bishnumati and Manohara. There are lakes and ponds in all three districts- Taudaha and Indra daha in
 Kathmandu; Gunaldaha, Katuwaldaha, Nagdaha in Lalitpur; and Siddhapokhari, Kamalpokhari in
 Bhakthapur. But these wetlands are degrading rapidly due to rapid urbanization and population growth.
 Like other ecosystems, pond ecosystem is also composed of abiotic and biotic components. Any
 spontaneous or induced alteration in any of these components brings about changes in the whole
 ecosystem, sometimes sufficiently detectable and the other times insufficient to be perceived. Pollution
 level in a lake is assessed on the basis of existing physico-chemical parameter and biological components
 of the water. Lake has dissolved and particulate, organic and inorganic compounds and gases. Mineral
 compound originate from the dissolution and weathering of rocks where as the organic compounds are
 due to the runoff from the lands at the vicinity of the lake, municipal sewage disposal and industrial
 effluents. Agriculture runoff is a very serious pollutant of lake. Besides its role in enteric epidemics, it
 contains high amount of nitrogen, phosphorous and pesticides etc. Agriculture runoff adds excess of
 nitrogen and phosphorous from the synthetic fertilizers bringing about eutrophication. Among the
 dissolved gases Carbon dioxide and oxygen are biologically the most important ones. Carbon dioxide
 originated mainly from the bacterial degradation of organic matter and oxygen is mainly produced by
 green plant.
 Lakes have a more complex and fragile ecosystem than rivers. They don't have a "self cleaning" ability
 and therefore they readily accumulate pollution. Because of their beauty, religious and cultural
 significance and relative vulnerability to degradation, lakes require more concerned attention. The
 purpose of the present investigation is to know the status of lake, alert the concerned authorities to other
 importance of the lake and to demonstrate that the lakes and reservoir of the country are at considerable
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risk. Processes need to be initiated to strengthen institutions, finances and policies in order to reserve the
 continuing degradations and to establish improved approaches for lake and reservoir management.
 Water pollution means the addition of any foreign material (inorganic, biological or radiological) or any
 physical change in the natural system, which may harmfully affect the living life directly or indirectly,
 immediately of after sometimes, or after a very long time. It also affects opportunities for recreation and
 appreciation of nature (Goel, 1986). Water pollution can affect human in many ways, depending upon the
 purpose for which the water resources are to be used.
 1.2 Study area
 Nagdaha is located at Dhapakhel, V.D.C in the southern part of Kathmandu Valley, approximately 5 km
 from Satdobato, Lalitpur. It is about 1, 91,660 sq. meters in area and is considered as an important
 wetland which plays significant role as temporary habitat for migratory birds. Nagdaha is rich in
 biodiversity with rare flora and fauna and has great religious and recreational value. Nagdaha has not only
 cultural and historical significance but also it carries a historical significance.
 According to the study conducted by late Tony Hagen, an acclaimed Swiss geologist, there was some sort
 of a volcanic activity (possibly an earthquake) some 800,000-200,000 years ago that split opened the
 southern hills somehow and the water that was forming the lake started to flow southwards, making the
 area of what is today's Kathmandu valley fit for human settlement. And it was from the opening at the
 hills of Chobhar and Katuwaldaha the water flowed outwards. This fact has been corroborated by another
 study conducted by two geologists from Japan. The remains of the paleo-lake are still to be found near the
 valley. Taudaha and Nagdaha are the remains of the paleo-lake that once was. And these two lakes have
 immense significance to the study of valley's pre-history. While building Ranipokhari at Kathmandu, the
 water to fill the pond was taken from Nagdaha.
 1.3 Justification of the study
 Wetlands are of great importance, since the origin of life. They supply a huge amount of resources to
 living beings. They are mostly important to aquatic life, since they are the habitat for them. But due to
 urbanization or any human activities they are in the trend of volume reduction and quality disappearance.
 So, the study of wetland has become a need in the field of research.
 1.4 Objectives
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i. To study the physicochemical parameters of the lake (temperature, pH, conductivity,
 transparency, DO, alkalinity, hardness).
 ii. To study the macro-invertebrates organisms found in the lake bottom sediments.
 CHAPTER II
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2. Methods and Methodology
 2.1 Study site
 For the purpose of our study the southeastern part of the lake was choosen. The water sample
 were collected from four locations within this perimeter.
 Fig. 1: Sampling site at Nagdaha
 2.2 Methods of water sample collection
 Water samples were collected from the different sites of Nagdaha. Depth and transperancy was measured
 at different sites. The analysis of temperature, pH, conductivity, dissloved oxygen (DO), total alkalinity,
 free carbondioxide, chloride, total hardness were done in the field following the methods suggested by
 Standard Methods for Analysing Water and Wastewater (APHA , 1998). For collection of soil sample
 from bottom, Grap sampler was used. The detail methodology for analysis of each parameter are
 described below.
 2.2.1 Temperature: The water sample collected from different depth was kepth in plastic bottles. The
 mercury thermometer was taken and its bulb was dipped in the water for about a minute and the reading
 in degree celsius (OC) was noted down.
 2.2.2 Sacchi-disc Transparency: The Sacchi disc was tied with marked nylon thread and it was lowered in
 the lake. The observation was carefully made for depth at which the plate just disappeared. This gave the
 transperancy of the lake at various sampling sites.
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2.2.3 Dissolved oxygen (DO): The sample from the lake was taken in a 300 mL BOD bottle with upmost
 care. A stopper was placed, tighten to check no air bubbles occurs inside the bottle. 2 mL of manganous
 sulphate solution was added followed by 2 mL of alkaline KI solution. The content was allowed to settle
 water completely for sometime leaving a supernatant layer. The stopper of the bottle was tighted
 carefully. 2mL of conc. Sulphuric acid was added as by the side of bottle to dissolve the precipitate and
 shaked well. 50mL of this content was taken in the conical flask and was titrated with sodium
 thiosulphate solution using starch as a indicator. At the end point, initial dark blue colour changas to
 colourless.
 DO (mg/L) = (mL × N) of titrant × 8 × 1000 V2 × ( V1-V)
 V1
 Where,
 V1 = Volume of the sample bottle
 V2 = Volume of part of content titrted
 V = Volume of MnSO4 and KI added
 2.2.4 Total Alkalinity: 100 mL of sample wa taken in a conical flask and 2 drops of phenopthalein
 indicator was added. If colour changed to pink it was titrated with 0.01 hydrochloride acid until pink
 colour dissappeared at the end. This gave phenopthalein end point. Then, 2 drops of methyl orange
 indicator was added to the same sample and continued to titrate until colour changes from yellow to just
 orange. This gave methyl orange indicator.
 T, mg/L (as CaCO3) = B × Normality of HCL × 50 × 1000 Volume of sample in mL
 where, B = Volume in mL of HCL used with phenopltalein and methyl orange
 2.2.5 Total Hardness: 50 mL sample was taken ina conical flask and 1 mL of ammonium buffer solution (
 pH of 10 ) was was added. About 3 small drops of Erichrome Black T indicator was then the content was
 titrated immediately with EDTA (0.01 M) solution until the colour changed from wine red to blue.
 Total Hardness mg/L (as CaCO3) = Volume of 0.01 M of EDTA used × 1000 Volume of sample in mL
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2.2.6 Chloride: 50 mL of water sample was in the conical flask and 2 mL of potassiun chromate solution
 was added as an indicator. The mixture was titrated against 0.02N silver nitrate solution untial brown red
 precipitation appeared.
 Chloride ( mg/L) = a × Normality of AgNO3 × 35.5 × 1000 Volume of sample in mL
 Where, a = Volume of titrant (AgNO3) for sample
 2.3.7 Free Carbondioxide: 100 mL sample water was taken in a conical flask and 2 drops of
 phenopthalein indicator was added. The sample was now titrated against 0.05N NaOH from the burette
 until pink colour just appears. This is the end point, if the colour turns pink without addation of NaOH,
 free CO2 is absent.
 Free CO2 ( mg/L) = A × Normality of NaOH × 44 × 1000Volume of sample in mL
 Where, A = Volume in mL of NaOH used
 2.3.8 Sampling method for study of benthic macroinvertebrates: Benthic macroinvertebtare from
 different sites and depths were sampled using grap sampler. While sampling the grap sampler was locked
 initially and slowely dropped into the sampling site at the lake tiding it in the nylone thread, as the
 sampler touches the bottom it autometically unlocks itself grabbing the sediments witnin it. The sampler
 was pulled up and sediments were transferred into buckets. To remove clay and other unnecessay items,
 the sediments were seived using sieve of size 75µ. Then the sieve sample were stored in labeled
 polythene sample bags. The sorting of samples were carried out in white enamel trays with the help of
 forceps, brushes, and droper.
 CHAPTER III
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3. Results
 Sampling date: 17-7-2009 Sampling Time: 9.15 a.m.
 Table 1: Results of physico-chemical analysis of Nagdaha
 Parameters measured Calculated value
 Temperature (0C) 28
 Dissolved Oxygen (mg/L) 3.24
 Free CO2 (mg/L) 2.64
 Total alkalinity (mg/L) 220
 Total hardness (mg/L) as CaCO3 74.6
 Ca2+ hardness (mg/L) as CaCO3 68.2
 Mg2+ hardness (mg/L) as CaCO3 6.4
 Chloride (mg/L) 53
 Transparency (m) 0.6
 The temperature of the surface water was found to be 280C. DO, free CO2, total alkalinity, total hardness,
 Ca2+ hardness, Mg2+ hardness, and chloride of the sampled water were found to be 3.24 mg/L, 0.264
 mg/L, 220 mg/L, 74.6 mg/L, 68.2 mg/L, 6.4, mg/L and 53 mg/L respectively in the sampled area. The
 sacchi-dish transparency was recorded to be 0.6 m.
 For macro-invertebrate,
 Table 2: Benthic macro invertebrates of Nagdaha at various depth at various sites
 Sample no. Depth Species Number
 1 2m Chironomidae 6
 Shrimp 2
 2 3m Tubificidae 5
 3 2m Tubificidae 14
 Chironomidae 3
 4 2m Tubificidae 5
 Shrimp 1
 5 3m Tubificidae 3
 Gomphidae 2
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The macro invertebrates including Chironomidae, Tubificidae, Shrimp, Gomphidae found in our
 sampling site at various depths are shown in the table 2. Chironomidae and Tubificidae were found to be
 dominant in number in the studied habitat whereas species such as Shrimp and Gomphidae were recorded
 in less number and widely dispersed.
 CHAPTER IV
 4. Discussion
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On analyzing physico–chemical parameters, most of the tested parameters are normal as found in natural
 surface water bodies however some parameters showed slight fluctuation, such as temperature was found
 to be higher and free CO2, dissolved oxygen were found to be lower.
 Higher value of temperature might be due to heating effect of solar radiation as the sample water was
 collected from the surface. Other reason might be the high load of decayed phytoplankton i.e. Jalkumbi.
 Lake temperature also is affected by the size and temperature of inflows and by how quickly water
 flushes through the lake.
 The lower value of DO might be due to relationship between water temperature and gas saturation and the
 presence of oxidisable inorganic substances like ferrous ion which might be carried to water from nearby
 agricultural land. However, the value seemed to be suitable for the life of fishes and other aquatic
 organisms. Seasonal changes also affect dissolved oxygen concentrations. Warmer temperatures during
 summer speed up the rates of photosynthesis and decomposition. When all the plants die at the end of the
 growing season, their decomposition results in heavy oxygen consumption other seasonal events, such as
 changes in lake water levels, volume of inflows and outflows also cause natural variation in DO
 concentrations.
 The transparency of water is found to be 0.5m, which is less. Lower readings indicate turbid or colored
 water. Clarity is affected by algae, soil particles, and other materials suspended in the water. However,
 Secchi disk depth is primarily used as an indicator of algal abundance and general lake productivity.
 Secchi disk readings might be decrease due to warmer temperature and increased algal growth, also
 human activities like poor land use practices cause increases in erosion, organic matter, and nutrients, all
 of which cause increases in suspended particulates and algae growth.. Also in lakes that thermally stratify,
 Secchi disk readings may decrease again with fall turnover.
 The lower value of free CO2 adds to the alkalinity of water by increasing pH. The recorded value of total
 hardness might be due to natural accumulation of salts from contact with soil and geological formation.
 Other sources might be other metal ions such as iron, barium, manganese, zinc and aluminum.
 The presence of calcium in water is mainly due to its passage through or over deposits of limestone,
 dolomite, gypsum and other gypsiferous materials. In natural water bodies the calcium hardness is found
 to be higher than magnesium hardness.
 The higher value of total alkalinity might be due to the artificial contamination of phosphate and nitrate
 from nearby agricultural area and human activities like washing, cleaning, etc. the total alkalinity is
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mainly due to the presence of bicarbonate alkalinity. Hydroxide alkalinity and carbonate alkalinity are
 found to be absent in the tap water.
 The recorded value of chloride might be due to organic wastes of animal origin along with domestic as
 well as municipal liquid waste i.e. sewerage, from nearby settlement area.
 The abundant of Tubificidae and Chironomidae in the site indicate the pollution of water. Chironomidae
 have adapted to benthic habitats that have low concentrations of oxygen. Their abundance may be an
 indicator of poor water quality. The number of Tubificidae and Chironomidae in not very high in the
 sampled location, this might be due to that fact that the lake is in verse of pollution from various sources.
 CHAPTER V
 5. Conclusion
 Thus the water quality of Nagdaha was analyzed by physico-chemical analysis of water and studying
 benthic macro invertebrates on the lake sediments. There is no immediate threat to the lake but the impact
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from Jalkumbi, agricultural runoff from nearby area, and from human activities of washing, cleaning near
 the water source must not be neglected. The water has be used for irrigation as well as domestic purpose.
 Although the nitrogen, phosphorus and organic matter analysis was not performed, it would have given us
 the clear picture of the lake’s status. However the lake can be believed to be of oligotrophic to
 mesotrophic in nature. Nagdaha has not only the ecological and historical significance but also has
 cultural, religious, and aesthetic importance. Hence the protection and conservation of this lake should be
 taken as prime importance.
 References
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