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Abstract

The water quality is characterized by various physico-chemical parameters. These parameters change widely due to many factors like source of water, type of pollution, seasonal flucations etc. The urban pond is influenced by several extrinsic factors which may alter the structural and functional components of such ecosystem. The present study deals with the seasonal variation in the water quality of the urban pond – Sama of Vadodara City (Gujarat) during November 2007 to October 2009. The samples were collected from three different sites, having varied external influences. Various physico-chemical parameters like pH, temperature, acidity, alkalinity, hardness, chloride, dissolved oxygen, phosphate, nitrate etc. were analyzed. Significant seasonal variation was observed during the study for various parameters which was compared for different sites. The results were correlated to external influences and human interference. 
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Introduction

Limnology is the comprehensive study of fresh water bodies. Water has two dimensions that are closely linked - quantity and quality. Water quality means the physical, chemical and biological characteristics of water1. A healthy aquatic environment is one in which the water quality supports a rich and varied community of organisms and protects public health2. Urban India depends heavily upon various types of water bodies to meet its daily requirement of water. Lakes and ponds are habitats of great importance as they provide water for domestic, industrial and agricultural uses along with food. In spite of their fundamental importance to humans, freshwater systems have been severely affected by a multitude of anthropogenic disturbances, which have led to serious negative effects on the structure and function of these ecosystems. A large number of people use these surface water sources for bathing, cleaning and other requirements. Water quality is influenced by natural and anthropogenic effects including local climate, geology and irrigation practices. Our dependence on fresh water resources has acceralated in last century due to rapid growth in world population and economic development3. Also, fresh water resources have deterioted both in quality and quantity in many ways, and harbour various pathogens responsible for causing diseases like dysentery, typhoid, cholera etc. This has resulted in the necessity of monitoring water quality in order to take further actions. The quality of water is characterized by various physico-chemical parameters. These parameters change widely due to many factors like source of water, type of pollution, seasonal flucations and adjacent human intervention. The maintenance of a healthy aquatic ecosystem is dependent on the physico-chemical properties of water and its biological diversity. Since, the water contains dissolved and suspended materials in various proportions, its physical and chemical characteristics differ along with its biological characteristics. The water quality is also affected by pollutants which act on elements existing in water such as dissolved oxygen or produce substances such as ammonia, nitrates etc. It is not possible to understand biological phenomena fully without the knowledge of water chemistry as the limnobiological and limnochemical components of the ecosystem. If we can find some correlations among these numerous parameters, however, the task of periodic monitoring of water quality may be facilitated to a good extent4. The physico-chemical means are useful in detecting effects of pollution on the water quality but changes in the trophic conditions of water are reflected in the biotic community-structure including species pattern, distribution and diversity5. Some ponds of India have been extensively studied by various workers6-8. The present study is providing detailed information on physico-chemical parameters of the water of Sama pond. Three different sites with an objective to evaluate changes in the quality of waters were selected and the results documented herein.

Material and Methods 
Sama pond is located in Vadodara city (figure-1). It is an urban pond which is utilized by inhabiting people for their various activities. Depending upon the usage by the residents the three different sites within the pond were selected for the present study. Site-1, less influenced by the anthropogenic activities, Site-2, where the activities like sewage dumping and cleaning vegetables etc. is carried out, and Site-3 is surrounded by slums housing where washing clothes, utensils etc. are the common activities. The investigation was carried out to study the limmnological aspects of the pond in response to changing physico-chemical and biological factors of the pond. Fortnightly collections of surface water samples were made to assess the water quality parameters. The water samples were collected in 1 liter polythene bottles during morning hours. The physico-chemical parameters of the water samples analyzed were temperature, dissolved oxygen, pH, Total solids, Total hardness, chloride, acidity, alkalinity, phosphate, nitrate, silica etc. The concentrations of the various parameters were correlated using standard international protocols9. The water samples were collected, studied and analyzed from three study sites during November 2008 to October 2009. The data were analyzed and compared statistically.
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Figure – 1
Representation of Sub-sites




Results and Discussion
The quality of natural water is generally governed by various physico-chemical and biological parameters. The graphical representations for various parameters during the study period for the collected sample are presented in Figures-2a to 2j. The temperature was recorded as oC, while all other parameters were expressed in unit of mg/liter. The pH remained alkaline throughout the study period. This nature of pH may be the result of various biological activities10. In second year the decrease in pH (figure-2(a)) during winter may be due to decrease in photosynthesis, while during monsoon it may be due to greater inflow of water11. The variation in pH represents the seasonal fluctuations. The maximum and minimum temperatures of pond water were observed in the months of July (figure-2(b)) and January respectively on all the sites in 200912. The acidity ranged from 0 to 40 mg/l and its value was recorded lowest at site-3 in first year (figure-2(c)). In second year the acidity values was highest in monsoon at site-1 and at site-2 may be due to the dilution of organic waste in water and was not in detectable in winter.

The alkalinity in the year 2007-08 was recorded highest at site-3 in the month of May (figure-2(d)) due to large scale use of its bank as open latrine and washing of excreta in and nearby13 and minimum during monsoon. However, in year 2008-09 the highest values of alkalinity were recorded in monsoon at all the sites. There is an indication that alkalinity concentration is affected directly by rainfall14. The chloride values ranged from 122 to 594 mg/l in first year which was recorded highest at site-3 in July and lowest at site-1 in the month of April (figure-2(e). In the second year the concentration of chloride in the pond ranged from 200mg/l to 452 mg/l at all the sites. Its high concentration may be attributed to sewage pollution in the pond15.The concentration of hardness ranged from 40 to 176 mg/l (figure-2(f)). The water hardness at all the study sites was Highest during monsoon and lowest in winter at site-3 and in summer at site-1 and site-2. The utilization of these ions by organisms must have caused the decreases in the concentration of the total hardness in the dry season. The input of domestic and other sewage water might be responsible for increased in hardness16. In the first year Ca++ hardness was recorded highest in monsoon at site-1 (figure-2(g)). In the second year its value was highest in December at site-2. High value of calcium may be attributed to inflowing sewage from surrounding areas near this pond17. In first year Mg+ hardness was highest in month of April at site-3 and was lowest in monsoon at site-1and site-3 (figure-2(h)). In the second year it was recorded highest in winter and summer months at all the sites. Higher values in summer might be due to higher decomposition rate of organic matter, higher evaporation rate and other anthropogenic activities18.

During entire study the total solids (TS) were found above the normal range. The value of total solids (TS) in the first year was recorded highest at site-2 in the month of May this value may be due to discharge of domestic sewage and due to other anthropogenic activities.  In the second year minimum value of TS was recorded at all the sites in monsoon and maximum at site-1 during summer and at site-2 and site-3 in winter (figure-2(i)). The lower values in monsoon may be due to dilution of pond water by rain water19.  The amount of dissolved solids increases due to releasing of decaying matter from aquatic vegetation20. In the first year the Dissolved Oxygen (DO) ranged from 0.8 to 10.4 mg/l and the minimum value of DO 0.8 mg/l was recorded at site-2 in the month of November and was maximum in monsoon at all the sites (figure-2(j)). Similar observations for DO minima during winter months have been reported21.  The value of DO ranged from 0 to 10 mg/l during second year and the highest value of DO was observed in winter at site-1 and site-2 and in monsoon at site-3. A higher Concentration of dissolved oxygen in winter at site-1 and site-2 probably due to the conditions during these periods is more favorable for high rate of photosynthesis22. The increase in dissolved oxygen in a reservoir of Turkey has been attributed to high runoffs during the rainy season23.

In first year the highest concentration was observed in summer (figure-2(k)). In the second year the nitrate values was recorded highest in summer months and early monsoon on all the sites11. This may be due to the higher planktonic production, decaying macrophytes and concentration of nutrients owing to the evaporation of pond water with subsequent increase in nitrate value. During first year phosphorus values were highest in monsoon and lowest in winter months at all the sites. Minimum value in winter months was probably due to its immediate utilization by the overgrowth of phytoplankton11. The phosphorus values varied from 0.2 to 3.29 mg/l in second year and high concentration of phosphorus was recorded in July at site-3 and minimum values of phosphorus was observed in winter at site-1 and site-2 (figure-2(l)). High concentration of phosphorus in July at site-3 may be due to the activities like washing clothes and cleaning of the utensils.



2(a)	                                                                	2(b)


2(c)                      	                                                        2(d)


2(e)                          	                                2(f)


2(g)	                                                        2(h)


2(i)                                                                     2(j)


Figure - 2 
Graphical representation of water quality parameters (2007-2009)






Conclusion
The three different sites within the Sama pond were selected for the present study depending upon the anthropogenic activities. Site specific variation has been observed for few physico-chemical parameters. Alkaline pH was observed during the entire study period. The range of acidity in water was comparatively lower in first year than in the second year. The alkalinity was high during summer in first year while it was highest in monsoon during second year. During first year Calcium hardness was highest in monsoon while Magnesium hardness was lowest. Total Solids were found above the normal range. Highest values of Total Solids were recorded in summer during both the years. Dissolved oxygen was in normal range during both first and second year. Nutrients like Nitrate was recorded high during summer and Total phosphorus was comparatively less in winter during both the years.
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pH
 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	8.4	8.6	9.6	9.5	8.1	9	10.8	10.9	9.23	8	8.5	7.6	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	8.6	8.5	9.6	9.6	8.5	8.9	10.8	10.9	8.3000000000000007	8.3500000000000068	8.5	7.5	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	8.4	8.7000000000000011	9.7000000000000011	8	8.2200000000000024	8.92	10.8	11	8.6	8.2000000000000011	8.7000000000000011	7.4	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	8.6	8.4	8.3000000000000007	9	8.6	8.8000000000000007	9	8.6	7.8	8.5	8.6	8.7000000000000011	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	7.8	9	8.2000000000000011	8.9	8.5	8.5	8.9	8.2000000000000011	7.5	8.4	8.5	8.5	S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	8.5	8.3000000000000007	8.2000000000000011	8.4	7.9	8.4	8.9	8	8	8.4	8.3000000000000007	8.1	Months

pH



Temp
S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	23.5	21	21	18	28	27	24	24	29.5	30	30	27	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	24	21.5	20	18	28	27	24	24	29	30	30	27	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	24	21.1	20.5	28	28	27	24	24	29	30	29	28	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	23.5	22.5	22	25	24	28	28	29	29	28	26	26	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	24	22	22	25	24	28	28	29	29	28	28	26	S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	25	23	22	25	24	28	28	29	29	28	28	26	Months

Temp (0c)



Acidity
S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	36	32	52	0	36	42	0	84	52	34	39	68	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	20	20	14	8	0	16	0	20	0	20	20	20	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	12	28	36	16	16	12	0	36	0	20	32	20	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	12	32	30	4	4	4	0	0	0	20	40	20	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	20	40	64	0	42	6	0	12	80	30	32	20	S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	16	28	40	64	52	20	0	40	40	22	52	36	Months

Acidity(mg/l)



Alkalinity
 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	240	264	280	260	320	346	432	406	410	212	192	204	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	212	272	240	260	290	352	384	384	392	172	192	204	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	240	256	280	280	324	370	440	386	376	218	204	200	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	212	220	228	272	250	458	404	512	344	216	250	354	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	222	260	240	252	246	462	384	540	304	241	246	354	S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	250	245	240	260	250	444	384	504	360	247	250	347	Months

Alkalinity(mg/l)



Chloride
S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	318	337	390	170	184	163	227	382	594	314	240	244	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	310	357	380	364	174	161	227	398	542	304	220	240	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	318	357	360	400	179	160	215	414	572	210	220	240	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	357	278	200	244	222	386	332	440	252	317	222	359	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	220	360	200	240	220	376	340	412	224	290	220	298	S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	320	252	184	252	218	406	360	452	244	286	218	406	Months

Chloride(mg/l)



Total Hardness
S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	136	120	122	152	140	140	120	92	80	110	132	144	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	124	144	116	120	136	102	92	100	40	122	132	176	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	140	152	140	140	136	102	120	100	80	114	128	144	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	136	120	122	152	140	140	120	92	80	110	132	144	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	120	142	164	144	154	156	100	212	184	156	154	128	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	152	140	160	152	156	162	100	224	160	146	156	159	months

TH(mg/l)



CA++
S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	100	52	80	62	40	76	92	80	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	62	92	72	60	36	104	80	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	100	80	40	92	52	80	38	80	80	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	40	30	20	40	30	42	40	44	32	30	30	40	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	60	80	28	40	34	40	40	40	52	70	68	37	S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	60	80	20	40	30	40	40	40	40	60	30	35	Months

CA++(mg/l)



MG++
S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	80	112	144	104	124	114	60	168	152	126	124	88	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	40	0	28	0	86	28	96	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	36	50	40	38	40	38	36	64	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	52	60	100	28	40	0	72	52	64	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	92	60	132	112	122	122	60	184	108	76	88	107	S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	80	20	140	120	130	136	112	160	144	60	130	133	Months

MG++(mg/l)



Total Solids
S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	1200	1000	800	1600	1600	1200	1200	1200	800	800	1200	1200	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	1600	1200	400	400	800	1200	1600	1800	1500	1600	1800	2000	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	1200	1600	800	800	1200	1200	2000	1800	1200	1200	1200	1600	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	1000	1600	1200	1600	1600	800	1000	1400	1200	1600	1600	1400	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	800	1000	1200	400	1200	1200	1200	400	400	800	800	1000	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	1200	1600	800	1200	1600	1600	800	1600	800	800	1000	1000	Months

TS(mg/l)



Dissolved Oxygen
S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	6	6.2	6.5	0	8.2000000000000011	9	8	10	8	8	9.5	9	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	3.2	4	8.4	8	5.0999999999999996	6.8	9.6	10.4	8.2000000000000011	10.5	11.4	6	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	0.8	8	6.4	10.4	6.1	7.2	9.6	7.2	8.2000000000000011	9.5	10	4	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	1.6	5.6	9.2000000000000011	4.5	5.2	5	6.4	8.5	9	9.5	7.2	10	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	6	6.2	6.5	8	6.2	8.4	8.8000000000000007	8	8.8000000000000007	8	8.8000000000000007	9	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	5	6	6	8	7	10	9.1	11	8.8000000000000007	8	9.5	9.5	Months

DO(mg/l)



Nitrate
S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	0.64000000000000123	0.86000000000000065	1.08	2.11	1.59	3.55	2.5	4.5999999999999996	1.6900000000000022	0.75000000000000122	1.59	2.57	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	4.2	8.2000000000000011	2	2.5	5.0999999999999996	0.82000000000000062	0.84000000000000064	2.1	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	8.4	9.6	1.7	1.85	4.2	0.42000000000000032	0.42000000000000032	0.32000000000000062	S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	5	5	9.2000000000000011	0.84000000000000064	1.3	4.0999999999999996	6.5	5	4.5	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	4.2	3.5	2.8	1.26	4.4000000000000004	5.6	3.38	8	2.9	3.8	2	5	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	1.1200000000000001	1	1.9200000000000021	0.84000000000000064	3	3.1	2.9499999999999997	3.3	1.26	1.06	1.3800000000000001	3	Months

Nit(mg/l)



Total Phosphorus
S3 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	0.21000000000000021	8.0000000000000043E-2	0.28000000000000008	0.66000000000000136	0.45	1.22	2.52	2.6	3.14	2	1.05	0.36000000000000032	 S1 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	0.35000000000000031	0.56000000000000005	0.61000000000000065	0.84000000000000064	0.5	1.29	2	3.67	4.83	2.17	0.87000000000000111	0.23	S2 07-08	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	0.15000000000000024	0.35000000000000031	0.21000000000000021	0.84000000000000064	0.69000000000000061	0.92	1.75	2.34	3.2600000000000002	1.54	1.43	6.0000000000000032E-2	S1 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	0.4	0.44	0.49000000000000032	1.61	1	0.9	1.01	0.8	0.63000000000000123	0.42000000000000032	1.05	0.95000000000000062	S2 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	0.21000000000000021	0.36000000000000032	0.52	1.9100000000000001	1.21	1.1200000000000001	0.84000000000000064	1.4	0.59	0.28000000000000008	1.21	0.98	S3 08-09	NOV	DEC	JAN	FEB	MAR	APR	MAY	JUNE	JULY	AUG	SEPT	OCT	0.58000000000000007	0.5	0.42000000000000032	3.29	1.85	1.07	1.05	1.1000000000000001	0.42000000000000032	0.54	1.85	1.06	
TP(mg/l)
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