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Water Quality Analysis of Coastal Lake of Kalamboli, Navi Mumbai, India

Abstract:
Coastal lakes act as sedimentation basins and reduce the flow of pollutants from the catchment area to the marine environment. Due to anthropogenic activities, the coastal lakes are gradually overloaded with nutrients, leading to eutrophication and posing a threat to biodiversity and human health. In this study, water quality parameters such as pH, Temperature, Turbidity, Total solids (TS), Total dissolved solids (TDS), Total suspended solids (TSS), Dissolved oxygen (DO), Biochemical oxygen demand (BOD), Carbon dioxide (CO2), Chemical oxygen demand (COD), Salinity, Orthophosphate (O-PO4), Ammonia-nitrogen (NH3–N), Nitrate–nitrogen (NO3–N), and Silicates were assessed at coastal lake of Kalamboli, Navi Mumbai, monthly from January 2024 to December 2024. Results of the study reveal that, overall, the water quality of the coastal lake of Kalamboli experiences seasonal variations. pH, temperature and salinity exhibit negative correlation with monsoonal precipitation, whereas turbidity, dissolved oxygen, and nutrients reveal a strong positive correlation. Excess quantities of municipal waste and sewage along with effluents into the lake are acting as the anthropogenic stressors of lake pollution. Pollution of the lake by organic pollutants was confirmed by lower levels of dissolved oxygen and high values of biological oxygen demand. Results of the study can be taken as a baseline for the assessment of the anthropogenic impact on coastal lakes of Navi Mumbai.
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1. Introduction
Coastal lakes occur in topographic basins and are separated from the sea by narrow barriers of land [1]. They are shallow basins, often elongated, run parallel to the shore, and form secondary coastlines behind the main ocean coastline [2, 3]. Lentic systems, including lakes, reservoirs, wetlands, and ponds, are critical resources that play a major role in global hydrologic and biogeochemical cycles [4]. Most of the coastal lakes act as sedimentation basins and reduces the flow of pollutants deriving from the catchment area [5]. Lakes are crucial for the country's economy and play diverse roles in supporting industrial, agricultural, and ecological processes [6, 7]. They are the ecological indicators since they help regulate the micro-climate and thereby influence adjacent life forms [8]. 
Water of coastal lakes is the source for generation of electricity, irrigation of crops, industrial production, fisheries, mariculture, transportation, and recreation [9]. Coastal lakes provide ecosystem services such as: provisioning services (such as water extraction), regulating services (sediment and nutrient retention), supporting services (breeding/nursery habitat for waterbirds and fish, source of water for wildlife), and cultural services (indigenous cultural values and sites, tourism and recreation) [10, 11].  
Nordin et al [12] noted that; coastal lakes serve as habitat for both resident and anadromous fish. Further, activities such as logging and agriculture change the water quality in these lakes [13, 14]. Sustainability of healthy ecological system in coastal lake ensures better beneficial uses and socio-economic well-being in served watershed [15, 16]. Coastal lakes are more vulnerable to pollution due to their comparatively lower self-regulating capacity than lotic systems [17]. 
Coastal lakes are critically important ecosystems, because they provide habitat and breeding locations for a great number of aquatic species [18]. Effective and long-term management of coastal lakes requires identification of both natural and anthropogenic influences and contaminant sources, for the planning, mitigation and clean-up processes [19]. Good water quality is essential to sustain the ecological health of coastal lakes and nearby people [20]. 
Rasal et al [21] reported that; coastal pollution has damaged the water quality of most lakes in India; which affects the ecosystem services of the lakes and also the human health [22, 23]. Globally about 21% of the coastal lakes are most disturbed with the highest levels of chlorophyll-a, nutrients, algae and plants [24, 25]. Pollution due to developmental activities, oil and gas exploration, population growth, industrialization, and urbanization has drastically affected the lake ecosystem [26, 27]. Coastal lakes and wetlands are susceptible to water quality impairments driven by runoff from the landscape due to their location along the shoreline [28, 29].  
Prasad et al [30] reported that; the quality of lake water affects the aquaculture activities, the fish productivity levels and the species composition of avifauna [31, 32]. Nowadays, the coastal water quality is deteriorating due to disposal of partially treated sewage, open drains water and industrial wastewater [33, 34]. Water quality is a critical issue in coastal regions, where increasing populations create serious environmental problems [35, 36]. Therefore, managing and protecting the quality of lake water for coastal people should be a central concern of both citizens and public officials [37, 38]. 
	According to Patil et al [39] and Muhtadi et al [40]; study of water quality is the essential step to understand the ecological health of coastal lakes [41, 42, 43]. Due to anthropogenic activities going on in the coastal region, it is important to assess the water quality of coastal lakes on a regular basis and provide mitigation measures for coastal pollution [44]. 
The coastal lake of Kalamboli is located in the vicinity of the educational complex of Karnatak Lingayat Education Society at Sector 3, Kalamboli, Navi Mumbai, very near to the service road near Mumbai-Pune Express way. It is a natural lake, which covers an area of approximately 1 sq km with depth of about 7 to 100 feet. The lake is flushed regularly with high tide and low tide water from the Kamothe creek. It is critical to the lake ecosystem due to its fishery resources and a natural habitat for many coastal birds. Nowadays, the growing population and anthropogenic activities exacerbates the problem of environmental degradation and water pollution of coastal lakes. The aim of the study was to determine the level of pollution in the waters of Kalamboli Lake based on its water quality parameters.
2. Materials and Methods  
2.1 Study Area
Navi Mumbai (19° 1' 58.8'' N, 73° 1' 46.92'' E) is basically a satellite township on the west shore of Maharashtra. It was made in 1971 to be another urban township of Mumbai by Government of Maharashtra. Navi Mumbai is located in the Konkan division of the western Maharashtra in Thane district and is a part of the Mumbai Metropolitan Area. Navi Mumbai covers an area of 344 km2 with an elevation of 14m and has total population 1,618,000. Temperature range of Navi Mumbai varies from 22°C to 36°C. In winter, temperature is between 17°C to 20°C while summer temperature ranges from 36°C to 41°C. Average annual rainfall is 2000-2500 mm and humidity is 61-86 %. Out of total rainfall, 80% rainfall is experienced during June to October. 
Kalamboli (19° 2' 0.24'' N, 73° 6' 8.64'' E) is a nodal city of Navi Mumbai located in the Raigad District. It is strategically positioned near the Mumbai-Pune Expressway, making it a key transit point for goods and travel. It covers an area of 7.83 km2 with an elevation of 14.935 m and has total population 177,154. It is a transportation hub, and is among the biggest iron and steel delivery centers in India. The township is divided into sectors, which are further divided into plots. 
2.2 Study Location
Kalamboli is located in the vicinity of the Taloja creek, a tributary of Panvel creek or Ulve creek. The 7 km long creek passes through Taloja, Panvel and Ulve, before entering the sea at Belapur, and finally opens up into the Thane Creek. Nayak [45] stated that; dumping of construction debris and garbage along the vast embankment of the Kalamboli holding pond adjoining Sion-Panvel Highway is drying up mangroves on the stretch. Further, illegal shops and shanties are destroying the mangrove cover due to encroachment.
The coastal lake is flushed regularly with high tide and low tide water from the Kamothe creek. Along the lake, the sampling stations were carefully selected keeping in view of discharge points, on-going construction activities and other anthropogenic activities. For present investigations, three study sites, namely Site I (Mangrove mud flats: southwest side of the lake (19° 1' 36.138'' N 73° 5' 43.836'' E), Site II (Hanuman Mandir Road: southeast side (19° 1' 34.6404'' N 73° 5' 45.582'' E) and Site III (North side) (19° 1' 40.098'' N 73° 5' 46.4424'' E) separated approximately by half km were selected (Fig. 1 and 2). 
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Fig. 1 Satellite image of study area with sampling stations (Source: Google Map)
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Coastal Lake of Kalamboli
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Suspended and settled debris in the lake
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              Mangrove vegetation                            Mumbai-Pune Express way and Service Road
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Construction of Residential colonies in the vicinity of the lake
Fig. 2 Current status of the coastal lake of Kalamboli, Navi Mumbai 

2.3 Methods
Surface water samples were collected from substations along the coastal lake of Kalamboli, Navi Mumbai. Water samples were collected monthly from January 2024 to December 2024 and were analyzed for pH, Temperature, Turbidity, Total solids (TS), Total dissolved solids (TDS), Total suspended solids (TSS), Dissolved oxygen (DO), Biochemical oxygen demand (BOD), Carbon dioxide (CO2), Chemical oxygen demand (COD), Salinity, Orthophosphate (O-PO4), Ammonia-nitrogen (NH3–N), Nitrate–nitrogen (NO3–N), and Silicates following standard protocols of coastal water quality analysis [46, 47] (Table 1). All colorimetric measurements were done on ERMA INC (AE 11D) colorimeter.
Table 1: Standard methods adopted for water quality assessment
	Sr. No.
	Water quality variable
	Standard method adopted

	1
	pH
	Portable Philips pH meter

	2
	Temperature 
	Centigrade thermometer

	3
	Turbidity 
	Nephelometric method

	4
	Total solids (TS) 
	Gravimetric method

	5
	Total Dissolved solids (TDS) 
	Gravimetric method

	6
	Total suspended solids (TSS) 
	Subtracting value of TDS from TS

	7
	Salinity 
	Argentometric method

	8
	Dissolved oxygen (DO) 
	Winkler’s Iodometric method

	9
	Biochemical oxygen demand (BOD) 
	Titrimetric method

	10
	Carbon dioxide (CO2) 
	Titrimetric method

	11
	Chemical oxygen demand (COD) 
	Open reflux method

	12
	Orthophosphate (O-PO4) 
	Ascorbic acid method

	13
	Ammonia-nitrogen (NH3–N) 
	Nesslerization method

	14
	Nitrate–nitrogen (NO3–N) 
	Cadmium reduction method

	15
	Silicates (SiO4-Si) 
	Molybdo-silicate method


3. Results & Discussion
The average values and seasonal variations of water quality variables at coastal lake of Kalamboli for the period of 12 months (January 2024 to December 2024) are presented in Table 2. Graphical representation of water quality parameters are presented in Figure 2a and 2b. 
Table 2: Seasonal variations of water quality variables at coastal lake of Kalamboli 
	Water quality variable
	Pre-monsoon
	Monsoon
	Post-monsoon

	pH
	6.89±0.02
	6.85±0.03
	7.56±0.21

	Temperature (°C)
	29.86±0.12
	28.02±0.55
	28.97±0.16

	Turbidity (NTU)
	52.34±11.34
	52.68±8.08
	56.27±11.92

	Total solids (mg/l) 
	1.59±0.04
	1.72±0.09
	1.53±0.06

	Total Dissolved solids (mg/l)
	0.96±0.04
	1.09±0.08
	0.96±0.09

	Total suspended solids (mg/l)
	0.59±0.03
	0.54±0.06
	0.48±0.02

	Salinity (ppt)
	21.15±4.76
	15.06±2.81
	22.44±0.76

	Dissolved oxygen (ml/l) 
	1.26±0.17
	1.26±0.07
	1.43±0.17

	Biochemical oxygen demand (ml/l) 
	0.96±0.05
	1.15±0.19
	0.94±0.09

	Carbon dioxide (mg/l) 
	50.60±14.42
	34.53±2.72
	43.49±2.78

	Chemical oxygen demand (mg/l) 
	80.49±19.69
	63.58±13.45
	87.39±11.66

	Orthophosphate (µg/l) 
	0.64±0.08
	0.81±0.22
	0.77±0.23

	Ammonia-nitrogen (µg/l)
	54.21±25.62
	29.81±7.73
	49.67±5.90

	Nitrate–nitrogen (µg/l)
	15.73±0.50
	25.73±0.41
	22.69±1.84

	Silicates (µg/l)
	81.52±23.78
	63.33±5.24
	68.50±3.58



3.1. pH
In present study, an acidic pH (6.85 to 6.89) was observed in pre-monsoon and monsoon, which becomes slightly alkaline (7.29 to 7.24) during post-monsoon. The decreased pH is attributable to the decomposition of organic wastes; influence of freshwater influx, dilution of saline water, reduction of salinity and temperature [19]. pH significantly affects the chemical and biological interactions in the aquatic environment [46]. Slightly higher alkaline observed during post-monsoon may be due to high anthropogenic activities, photosynthesis process, and intrusion of seawater [48]. 
3.2. Temperature 
	Temperature in the range of 27.29–28.54 °C was observed during the monsoon season, whereas moderately high temperature (29.95°C) was noted during the pre-monsoon. During post-monsoon, the noted range of temperature is 28.13–29.31°C) at all study sites. In present study, the surface water temperature varies from 27.29 to 29.95°C, with maximum during summer and minimum during monsoon. Higher temperature observed during summer is correlated to the high solar radiation, increased evaporation, and low water level. Lower temperature during monsoon could be due to precipitation and freshwater influx [33]. 
3.3. Turbidity
	In present study, high turbidity in the range of 39.61–66.73 NTU was recorded during pre- and post-monsoon, whereas during monsoon, the noted turbidity range was 43.62-62.37 NTU. Turbidity of water played a key role in controlling the light penetration and regulating rate of photosynthesis by plants in water [21]. Higher values of turbidity during monsoon are attributed to the rainwater runoff, and the waste discharge. Similar results on turbidity were earlier reported by Lee et al [35] in a coastal region of Sea Dike Construction in Korea and Muhtadi et al [40] in Lake Siombak, a tropical coastal lake of Indonesia.  
3.4. Total Solids (TS)
Moderately higher level of TS in the range of 1.48 to 1.79 mg/l was recorded in the surface waters of Kalamboli lake. As compared to mean TS levels during Pre- and post-monsoon (1.53-1.59 mg/l), significantly higher values (1.59-1.79 mg/l) of TS were recorded during monsoon. TS refer to any matter either suspended or dissolved in water. Results on TS are in agreement with the work of North American Lake Management Society [3] on Nitinat Lake, a British Columbia Tidal Lake and Cleawox Lake, Oregon: The Coastal Sands of Cultural Omission.
3.5. Total Dissolved Solids (TDS)
Exceptionally higher values (1.01- 1.16 mg/l) of TDS were recorded during monsoon as compared to pre- and post-monsoon (0.96±0.04 -0.96±0.09 mg/l) during present study. TDS includes materials such as, bicarbonate, sulphate, phosphate, nitrate, calcium, magnesium, sodium, organic ions, and other ions dissolved in the water. Higher TDS levels during monsoon were correlated to the urban run-off, wastewater, septic effluent, and decaying plants and animals, and geological features in the area [48]. Similar results on TDS levels were earlier reported by North American Lake Management Society [3] in Florida’s Coastal Dune Lakes and Tenmile Lake on the Oregon Coast.
3.6. Total Suspended Solids (TSS)
In present study, except lower level of TSS (0.48±0.02 mg/l) during post-monsoon, during remaining period, TSS was not significantly varied, i. e. 0.54±0.06 mg/l during monsoon and 0.59±0.03 mg/l during pre-monsoon. Higher concentration of TSS may be due to release of wastes from local drainages, anthropogenic activities, and wastewater effluents. Findings of the present study are in the agreement with the results of Queensland Wetlands Program [10] on the water quality of coastal and sub-coastal non-floodplain soil lakes of Queensland, Australia; and Singh and Jadhav [27] on the water quality in Rabale waterbody, Navi-Mumbai, India.
3.7. Salinity 
Higher salinity such as 21.15±4.76 ppt and 22.44±0.76 ppt was recorded during pre-monsoon and post-monsoon respectively. A distinct low level of salinity (15.06±2.81 ppt) was observed during monsoon at all sampling sites. Present study exhibits a remarkable seasonal variation in salinity ranging from 12.46 to 23.99 ppt. Lower salinity noted during monsoon was due to monsoonal runoff and freshwater influx; whereas high salinity during pre- and post-monsoon season is attributed to the high degree of evaporation of surface water. Similar results on salinity were observed by Bhateria and Jain [32], Sapkale et al [41], Ahamad et al [17], and Shen et al [4]. 
3.8. Dissolved oxygen (DO)
	Except a slightly higher level of DO (1.43±0.17 ml/l) recorded during post-monsoon, moderate levels of DO in the range of 1.05–1.44 ml/l during pre-monsoon and 1.17-1.21 ml/l during monsoon were observed. Higher values of DO recorded during post-monsoon are attributed to the photosynthetic activity by aquatic plants and algae and to the lower temperature and salinity [28].  
Lower DO recorded during pre-monsoon and monsoon is due to release of large amounts of industrial effluents and domestic sewage with high load of organic wastes into the lake water. Results on DO were in agreement with the findings of Patil et al [39] on water quality of inland water bodies of Mumbai, and Prasad et al [30] on water quality dynamics in the coastal waters of Kollam, Kerala.
3.9. Biochemical oxygen demand (BOD)
	Significantly lower BOD values in the range of 0.94±0.09- 0.96±0.05 ml/l were observed during pre- and post-monsoon; whereas slightly higher values of BOD (1.15±0.19 ml/l) were recorded during monsoon. Low BOD values were due to low organic pollution, and distribution of domestic sewage into the lake. High BOD values were attributed to the high oxygen demanding substances disposed to the lake water by surface runoff and utilization of oxygen for its oxidative biodegradation [7, 40, 49]. 
3.10. Carbon dioxide (CO2)
	In present study, significantly high values of free CO2 were reported during all seasons. Except the slightly lower values observed during monsoon (34.53±2.72 mg/l), exceptionally higher values were recorded both during pre-monsoon (50.60±14.42 mg/l) and post-monsoon (43.49±2.78 mg/l). High values of free CO2 during pre-monsoon and post-monsoon was attributed to the pollution of lake water with surface runoff with nutrients, domestic waste and sewage, and biological breakdown of organic matter [31, 33]. 
3.11. Chemical Oxygen Demand (COD)
	Very high values of COD in the range of 52.92- 97.36 mg/l were reported during present investigation. Except the slightly lower values noted in monsoon (63.58±13.45 mg/l), significantly high values of COD were observed during pre-monsoon (80.49±19.69 mg/l) and post-monsoon (87.39±11.66 mg/l). Higher values of COD recorded during pre-monsoon and post-monsoon could be due to decrease in freshwater inflow and domestic sewage [46]. Low COD recorded during the monsoon is correlated to the freshwater influx by the monsoonal runoff [34, 35]. 
3.12. Orthophosphate (O-PO4)
Moderate values of O-PO4 in the range of 0.44 – 1.02 μg/l were reported during present study. As compared to pre-monsoon (0.64±0.08 μg/l) and post-monsoon (0.77±0.23 μg/l), slightly higher values of O-PO4 (0.81±0.22 μg/l) were observed during monsoon. Higher content of O-PO4 recorded during monsoon was may be due to domestic detergents, industrial sewage effluents, and surface runoff. Moderate O-PO4 noted during pre-monsoon and post-monsoon was correlated to the high salinity and utilization of phosphate by phytoplankton. Similar findings were reported earlier by Strombeck [13] in water quality and optical properties of Swedish Lakes and coastal waters, and Pradhan et al [44] in coastal waters off Chennai, East Coast of India. 
3.13. Ammonia-nitrogen (NH3-N) 
	Except lower values of NH3-N (29.81±7.73 μg/l) recorded during monsoon, significantly higher values were noted during pre-monsoon (54.21±25.62 μg/l) and post-monsoon (49.67±5.90 μg/l). Higher concentration of NH3-N during pre-monsoon and post-monsoon might be due to discharge of chemical effluents and NH3 released from decomposition of organic matter. Low NH3-N in monsoon is correlated to the microbial assimilation and increased conversion to NH4+ to NO2 and NO3. Results of the study are in parallel with the findings of Sheela et al [19] on pollution status of the Akkulam-Veli Lake, Thiruvananthapuram, India, and Nair et al [24] on water quality of different water bodies in and around Mumbai. 
3.14. Nitrate–nitrogen (NO3-N) 
	Higher NO3–N was recorded in surface water during monsoon (25.73±0.41 μg/l) and post-monsoon (22.69±1.84 μg/l), whereas comparatively lower values of NO3–N were noted during pre-monsoon (15.73±0.50 μg/l). Higher values of NO3–N concentration recorded during monsoon and post-monsoon is attributed to the freshwater inflow, terrestrial runoff, and land drainage. Findings of the study are in line with the results of Mitter [22] in surface water of Powai Lake, Mumbai, India; and Shaftel et al [26] in coastal lakes in the Arctic Coastal Plain of Alaska.
3.15. Silicates (SiO4-Si) 
	Exceptionally higher silicates in the range of 49.28-105.21 μg/l were recorded during pre-monsoon as compared to the monsoon (58.29-70.26 μg/l) and post-monsoon (63.93- 72.66 μg/l). Higher silicate concentration recorded during pre-monsoon might be due to land drainage, and silicates leached out from rocks [11, 27]. Relatively lower silicates reported during monsoon and post-monsoon were due to biological removal/uptake of silicates by phytoplankton [12, 42, 48]. 

4. Conclusion
Results of the study reveal that overall, water quality of coastal lake of Kalamboli experiences distinct seasonal variations. Parameters such as pH, temperature and salinity exhibit negative correlation with monsoonal precipitation whereas turbidity, dissolved oxygen, and nutrients exhibit strong positive correlation. Report of excess quantity of municipal wastes and sewage along with effluents from the nearby industries are acting as the anthropogenic stressors of lake pollution. As the coastal lakes can be the sites for monitoring the migration of water pollution towards the sea, it is an urgent need of frequent monitoring the water quality of coastal lakes at regular intervals. This study marks the first attempt to assess water quality of the coastal lakes of Navi Mumbai; findings of the study can guide appropriate actions to safeguard the lake resources.
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Fig. 2a: Graphical representation of mean values of water quality parameters 

 
 
 

Fig. 2b: Graphical representation of mean values of water quality parameters 
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Mean values of pH 
pH	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	7.29	6.87	6.89	6.91	6.87	6.81	6.83	6.85	6.89	7.49	7.71	7.74	Months

pH

 Mean values of Temperature (°C) 
Temperature (°C)	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	28.87	29.69	29.91	29.95	29.88	28.54	27.29	27.91	28.34	28.92	28.87	29.21	Months

°C

Mean values of Turbidity (NTU)
Turbidity (NTU)	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	39.61	45.38	55.79	66.73	41.45	49.22	55.49	62.37	43.62	55.77	63.91	65.77	Months

NTU

Mean values of Total Solids (TS) 
Total Solids (TS) mg/l	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	1.52	1.54	1.58	1.59	1.64	1.72	1.79	1.77	1.59	1.61	1.52	1.48	Months

mg/l

Mean values of Total Dissolved Solids (TDS)
Total Dissolved Solids (TDS) mg/l	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	0.83	0.91	0.94	0.98	1.01	1.04	1.1499999999999999	1.1599999999999999	1.01	0.99	1.01	1.02	Months

mg/l

Mean values of Total Suspended Solids (TSS) 
Total Suspended Solids (TSS) mg/l	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	0.51	0.56999999999999995	0.61	0.61	0.55000000000000004	0.57999999999999996	0.55000000000000004	0.56000000000000005	0.45	0.45	0.48	0.48	Months

mg/l


Mean values of Salinity (ppt)
Salinity (ppt)	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	22.03	22.96	23.61	23.99	14.04	13.63	12.46	15.38	18.91	21.58	22.99	23.17	Months

ppt

Mean values of Dissolved oxygen (DO)
Dissolved oxygen (DO)	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	1.17	1.21	1.32	1.44	1.05	1.17	1.25	1.31	1.31	1.47	1.52	1.55	Months

ml/l

Mean values of Biochemical Oxygen Demand (BOD) 
Biochemical oxygen demand (BOD) 	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	0.81	0.89	0.95	0.99	0.99	1.1499999999999999	1.25	1.31	0.88	0.93	0.99	1.02	Months

ml/l

Mean values of Carbon dioxide (CO2) 
Carbon dioxide (CO2) 	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	47.33	54.37	56.29	62.18	29.54	31.74	33.94	34.17	38.26	40.72	42.63	43.26	Months

mg/l

Mean values of Chemical Oxygen Demand (COD) 
Chemical oxygen demand (COD) 	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	70.430000000000007	80.290000000000006	91.39	97.36	52.92	54.44	56.75	59.62	83.51	89.48	93.18	96.47	Months

mg/l

Mean values of Orthophosphate (O-PO4) 
Orthophosphate (O-PO4) 	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	0.44	0.56999999999999995	0.68	0.74	0.57999999999999996	0.75	0.93	1.02	0.53	0.77	0.86	0.99	Months

μg/l

Mean values of Ammonia-nitrogen (NH3–N) 
Ammonia-nitrogen (NH3–N) 	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	43.72	55.38	68.37	75.260000000000005	17.82	20.36	26.82	34.65	37.39	45.62	53.59	55.76	Months

μg/l


Mean values of Nitrate–nitrogen (NO3–N) 
Nitrate–nitrogen (NO3–N) 	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	23.57	15.3	16.11	15.3	16.22	25.97	26.05	25.76	25.14	20.260000000000002	22.39	24.53	Months

μg/l

Mean values of Silicates (SiO4-Si) 
Silicates (SiO4-Si) 	45292	45323	45352	45383	45413	45444	45474	45505	45536	45566	45597	45627	68.39	80.33	91.27	105.21	49.28	58.29	64.28	70.260000000000005	60.47	63.93	69.03	72.66	Months

μg/l




image2.jpeg




image3.jpeg




image4.jpeg




image5.jpeg




image6.jpeg




image7.jpeg




image8.jpeg




image9.jpeg




image10.jpeg




image1.jpeg
1" <a
Wsecrool,
3§ 8eev 201
S *3
3 3 &
N

URF secTor21 /4




