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Abstract: An attempt has been made in the present study to measure the flow rate of wastewater entering into 

the pond by using different weirsi.e. V-Notch weir was used in two different villages of Punjab state. It was 

carried out in two selected rural areas located in a radius of about 65 kilometres of Doaba Region. Wastewater 

flow rate analysis is also done by collecting the necessary data by door to door survey. The village condition 

was examined by analysing the situation of the open drains and ponds. 
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I. Introduction 
The amount that flows through the various wastewater systems is very important part of management 

of water. In order to manage it, it is necessary to measure it. The flow in simplified sewers is always open 

channel flow – that is to say, there isalways some free space above the flow of wastewater in the sewer. Flows 

into collection systems from extraneous sources: 

1. Infiltration. Inflows from service connections, cracks and joints insewer pipes, or manhole walls. Wide range: 

0.2 – 28 m3/ha-daydepending on lot size, sewer pipe age and composition. During astorm event, infiltration and 

leakage can reach 500 m3/ha-day. 

2. Steady inflow. Water from foundation, spring, or swamp drains, cooling water, generally constant and  

measured. 

3. Direct inflow. Storm water runoff in combined sewers, roof and yard drains, cross connections from storm 

drains, or through manhole covers. 

4. Delayed inflow. Retarded storm water discharge due to sump pumps, retention ponds, etc. 

5. Total inflow. Sum of direct inflow at any point plus upstream flow from overflows and bypasses 

 

1.1 Aims and Objectives 

 To find out the Flow rate of the required area, Flow Rate is the volume of fluid which passes through a 

given surface per unit time. 

 Analysis of wastewater flow rate Data can be made by collecting the necessary information or data. 

 To study, analyse, assess the existing situation of village. 

 

II. Literature Review 
2.1 The Characteristics of rural wastewater 

Florencio et al. (2001) Characteristics of domestic sewage in rural areas: the kitchen cooking water, bathing, 

washing water and toilet flushing water, the water dispersed in rural areas have no facilities for collection, with 

the rain erosion, with the surface into rivers, lakes, ditches, ponds, reservoirs and other surface water, soil and 

groundwater, including a large organic matter content is the main feature. 

 

2.2 Quantity assessment of wastewater: 

Goncalves et al. (1999) discussed that the general volume of domestic sewage in rural areas are relatively small, 

with the exception of small towns, the rural population living in scattered, relatively small amount of water, 

sewage generated by a corresponding amount is also small. Change in coefficient is large, leading to emission of 

domestic sewage in rural areas than during the day sooner or later, large, small discharge during night, or even 

stop, the water changed significantly, that is, the state water discharge was discontinuous, with large variations 

in the characteristics in the morning, noon, evening has a peak. 

 
2.3 Transportation of wastewater in open drains 

Corcoran et al (2010) discussed that it could be a temporary solution to transport wastewater (grey water and 

black water) in open drainage systems. Open drains are not a satisfactory technology for transporting sewage, 
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even when the solids have been removed some form of septic/interceptor tank (even sullage to carry faecal 

contamination from laundry wastes, hand and body washing etc.  

 

2.4 Unsteady discharge calibration of a large V-notch weir 

Hubert Chanson, Hang Wang (2012) worked on discharge calibration of a large 901 V-notch thin plate weir 

which was performed using an unsteady volume per time technique. The V-notch weir was initially closed by a 

fast-opening gate. The sudden opening induced an initial phase of the water motion followed by a gradually-

varied flow phase. The initial phase was dominated by the free-falling motion of a volume of fluid in the vicinity 

of the weir and the generation of a negative wave propagating upstream into the reservoir  

 

III. Research Methodology 
This section describes the methodology adopted for the flow rate using v-notch weir in the open 

channel in the selected villages. Population determination, water consumption estimation and wastewater 

generation were determined in those rural areas where there are no water supply and sewerage system facilities.  

 
Picture (3.1) Location of Study Area in Punjab 

 

3.1 Area studied 

Two villages located in Kapurthala and Jalandhar districts were selected for the present study. 

 The villages include are: 

• Samrai (Jalandhar) 

• Masitan (Kapurthala) 

 

3.2 METHODOLOGY ADOPTED: 

3.2.1 Quantification of the wastewater covered under area of pond: It is carried out by following the steps 

given below: 

• Population data was collected by carrying out door-to-door population survey.   

• Data was collected according to usage of water supply. 

• Flow Measurement of wastewater was done by using v-notch weir.  

 

3.2.2 Equation Used: 

The generally accepted formula for flow over a V-notch weir is:  

Q=8/15×Cd ×(2g)
1/2 

×tan(θ/2)×H
5/2

 

Where, 

q= Flow Rate 

Cd = coefficient of discharge 

θ = angle of the v-notch 

g = acceleration due to gravity (9.81 m/s²), and  

h = head or height of water flowing through the v-notch. 

By using this formula, we can be able to find the discharge values.  

Firstly, we visit the project related area or site to judge or to inspect the area from where the water 

(wastewater) is heading from, and where the whole water flows and came across a pond, lake. Analysis of flow 
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rate can be done by covering the required area of pond in the village through the open drains also known as 

“Nalla” depending upon the size big or small drain. The required covered via GPS or on the map and further we 

can find out discharge by using v-notch weir (triangular weir).  V-notch weir is weir which can only measure 

discharge of small rivers, ponds (up to 60 l/s) 

 

3.2.3 Volumetric 

Volumetric flow measurement techniques are among the simplest and most accurate methods for 

measuring flow. These techniques basically involve the measurement of volume and/or the measurement of time 

required to fill a container of known size (2litre). 

 

3.2.4 Bucket and Stop Watch  

The bucket and stop watch technique is particularly useful for the measurement of small wastewater 

flows.  It is simple to use. The only equipment required to make this measurement is a calibrated container 

(bucket, drum etc.) and a stop watch. A minimum of 10 seconds to fill the container is recommended. Two or 

Three consecutive measurements should be made, and the results should be averaged. 

Sharp-crested Triangular (v-notch) weirs are overflow structures whose length of crest on the direction of flow 

is equal to or less than two millimetres. The weir plate should be smooth and plane, especially in the upstream 

face, while the crest surface and the sides of the notch should have plane surface which make sharp 90-degree 

intersections with the upstream weir face. The downstream edge of the notch should be bevelled if the weir plate 

is thicker than two millimetres.  

 

IV. Data Presentation, Analysis and Results 
The State of Punjab is located in North-West of India at 35° Latitude and 74° Longitude, blessed with 

plain and fertile soil receiving an average annual rainfall of 503 mm.  

Temperatures range between 08°C in winter to 43°C in summer. A majority of the Punjab‟s total 

population lives in villages. The villages of Punjab are also considered the lifeline for the state, as their 

economic, agricultural or industrial strength largely depend upon the villages. Agriculture has always been the 

principal occupation of people in the village of Punjab. Due to the increase in agricultural output as a result of 

green revolution taking place in mid-60‟s, the per capita income of the state has seen an upward trend in the past 

40 years. The study was carried out in villages of Doaba region of Punjab. The results obtained from the villages 

are presented in the following sections: 

 

4.1 VILLAGE SAMRAI: 

This village is located on Phagwara-Jandiala road and falls in district Jalandhar.  It is a very large 

village with population of around 7000 persons. Houses are estimated to be 2600.Water supply connection is 

available in this village. However, large number of people residing in this village depends upon submersible 

pumps for water supply and water works and very small numbers of hand pumps are found in the village. Pond 

of the village is located near Panchayat Ghar and some have their houses backside joined with the pond as a 

result it causes nuisance problems and does not create healthy environment near it. The streets in the village are 

brick laid and the drains are open. 

 

No. of Readings Time Height of water 

flowing through 

the v-notch (H) 

(cm) 

 

Height of  water 

flowing through 

the v-notch (H) 

(m) 

Flow Rate 

(m
3
/s) 

Flow Rate 

(m
3
/day) 

1 8:45 am 5.28cm 0.0528m 0.000982 84.84 

2 9:45 am 5.35cm 0.0535m 0.001015 87.69 

3 10:45 am 5.25cm 0.0525m 0.000968 83.63 

4 11:45 am 5.30cm 0.0530m 0.000992 85.70 

5 12:45 pm 5.19cm 0.0519m 0.000941 81.30 

6 1:45 pm 4.99cm 0.0499m 0.000853 73.69 

7 2:45 pm 4.96cm 0.0496m 0.000840 72.57 

8 3:45 pm 4.80cm 0.0480m 0.000774 66.87 

9 4:45 pm 5.11cm 0.0511m 0.000905 78.19 
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10 5:45 pm 5.41cm 0.0541m 0.00104 89.85 

11 6:45 pm 5.53cm 0.0553m 0.001103 95.29 

12 7:45 pm 5.55cm 0.0555m 0.001113 96.16 

13 8:45 pm 4.80cm 0.0480m 0.000774 66.87 

14 9:45 pm 4.80cm 0.0480m 0.000774 66.87 

15 10:45 am 4.80cm 0.0480m 0.000774 66.87 

16 11:45 am 4.80cm 0.0480m 0.000774 66.87 

17 12:45 am 4.80cm 0.0480m 0.000774 66.87 

18 1:45 am 4.80cm 0.0480m 0.000774 66.87 

19 2:45 am 4.80cm 0.0480m 0.000774 66.87 

10 3:45 am 4.80cm 0.0480m 0.000774 66.87 

21 4:45 am 4.80cm 0.0480m 0.000774 66.87 

22 5:45 am 4.80cm 0.0480m 0.000774 66.87 

23 6:45 am 5.49cm 0.0549m 0.001083 93.57 

24 7:45 am 5.49cm 0.0549m 0.001083 93.57 

Total    0.022206 1851.62 

Table (4.1): Results of flow rate discharge using v-notch weir analysed in Village Samrai. 

 

 
Pic (4.1): Showing wastewater flowing over v-notch weir 

 

The data was collected from time 8:45 am to 6:45 pm and we have assumed the other data according to 

the minimum height noted during the data collection for timings 7:45 pm to 5:45 am and thereafter the average 

height of the evening time of the data collected for timings 6:45 am to 7:45 am. 

The outcome result after measuring the flow rate discharge using v-notch weir: 

Coefficient of Discharge (Cd) came out to be 0.63 

Maximum Flow (Q) = 96.16m
3
/day 

Minimum Flow (Q) = 66.87 m
3
/day. 

The calculated parameters related to the village Samrai is shown in a tabulated form below. 

 

 

 

 

 

 

 

 

 

 

 

 

Table (4.2): Surveyed data of village Samrai 

 

 

4.2 VILLAGE MASITAN 

Total No. Of Houses 2,600 

Total Population 7,000 

Houses with Submersible 950 

Houses with Hand pump installed 260 

Houses with Tap water (motor) 1950 

Houses with Toilets 2340 

Houses without Toilets 260 
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Masitan is a mid-sized village located in the district of Kapurthala in the state of Punjab in India. 

Masitan is about 13 km away from Kapurthala and 9 km from Sultanpur. The streets in this village are 

bituminous paved and the drains along the road are also made „pukka‟. But the drains in the village are open. 

The slope gradient of village is supportive to the flow of wastewater and the storm water towards the village 

pond. So the drains do not overflow during rainy season. There are two ponds present in the village, but one of 

the ponds which are inside the village is abandoned. The pond which is inside the village is in very filthy 

condition due to eutrophication. And the boundary is done around the village pond of brick wall of about height 

3 feet. The other pond which is at present working is about 2km away from the housing locality. The area of the 

pond is very large and it can withstand the large quantity of storm water and the wastewater flows into it. The 

calculated parameters related to the village Masitan is shown in a tabulated form below. 

 

 

 

 

 

 

 

 

Table (4.3): Surveyed data of village Masitan 

 

No. of Readings Time Height of  water 

flowing through 

the v-notch (H) 

(cm) 

Height of  water 

flowing through 

the v-notch (H) 

(m) 

Flow Rate 

(m
3
/s) 

Flow Rate, Q 

(m
3
/day) 

1 8:30 am 11.17 0.1117 0.00620 535.68 

2 9:30 am 9.78 0.0978 0.00445 384.48 

3 10:30 am 6.98 0.0698 0.00191 165.02 

4 11:30 am 8.38 0.0838 0.00302 260.92 

5 12:30 pm 9.78 0.0978 0.00445 384.48 

6 1:30 pm 5.58 0.0558 0.00109 94.17 

7 2:30 pm 2.79 0.0279 0.000193 16.67 

8 3:30 pm 5.03 0.0503 0.000844 72.92 

9 4:30 pm 5.58 0.0558 0.00109 94.17 

10 5:30 pm 12.57 0.1257 0.00823 711.07 

11 6:30 pm 13.13 0.1313 0.00929 802.65 

12 7:30 pm 14.25 0.1425   0.0114 984.96 

13 8:30 pm 2.79 0.0279 0.000193 16.67 

14 9:30 pm 2.79 0.0279 0.000193 16.67 

15 10:30 am 2.79 0.0279 0.000193 16.67 

16 11:30 am 2.79 0.0279 0.000193 16.67 

17 12:30 am 2.79 0.0279 0.000193 16.67 

18 1:30 am 2.79 0.0279 0.000193 16.67 

19 2:30 am 2.79 0.0279 0.000193 16.67 

10 3:30 am 2.79 0.0279 0.000193 16.67 

21 4:30 am 2.79 0.0279 0.000193 16.67 

22 5:30 am 2.79 0.0279 0.000193 16.67 

23 6:30 am 13.31 0.1331 0.00961 830.30 

24 7:30 am 13.31 0.1331 0.00961 830.30 

Total    0.073317 6334.49 

Table (4.4): Results of flow rate discharge using v-notch weir analysed in Village Masitan. 

 

The data was collected from time 8:30 am to 7:30 pm and we have assumed the other data according to 

the minimum height noted during the data collection for timings 8:30 pm to 5:30 am and thereafter the average 

height of the evening time of the data collected for timings 6:30 am to 7:30 am. 

Minimum Height = 0.0279m. 

Avg. Height during Evening time = 0.1331m. 

Total No. Of Houses 210 

Total Population 1,160 

Houses with Submersible 81 

Houses with Hand pump installed 131 

Cattle Population 231 

Houses with Toilets 986 
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The outcome result after measuring the flow rate discharge using v-notch weir: 

Coefficient of Discharge (Cd) came out to be 0.63. 

Maximum Discharge (Q) = 984.96 m
3
/day 

Minimum Discharge (Q) = 16.67 m
3
/day. 

 

V. Conclusion 
 After examining the existing condition of village pond and surroundings, it was observed that people in 

villages do not have sewerage facility available, both the villages had water supply systems. Due to the 

provision of water supply in these villages, the water use has increased and consequently the wastewater 

generation has also been increased. This increase in wastewater generation which resulted in the increased 

amount of wastewater reaching the pond which exceeds the self-purifying capacity of the ponds. Large numbers 

of people in village Samrai have negligible number of hand pumps but they have maximum number of 

submersible pumps installed in their houses which they use as a source of water supply. Ponds served as the 

center of accumulating waste and cause nuisance and breeding of disease vectors which creates problems for 

people living in that area. So, from the study it can be concluded that village ponds are in pathetic conditions 

and need to be cleaned before filling up duration period to develop safe surroundings in the villages and it is 

also important to provide some provision for the low cost treatment of the pond water, so that it can be used for 

any beneficial use.In Masitan village Pond were not found to be overflowing even in the monsoon season which 

shows that the ponds have sufficient capacity to store the wastewater and rain water in monsoon season.During 

the flow rate measurement experiment in the village Samrai it found to be that according to the population of 

village as it is large village, the Size of open drains is  very small as compared to the population the water 

almost overflows during the normal days usually, and when the rain arrives the water flows from the drains very 

easily and it covers whole the road and the water remains on the road for a longer time to escape after the rain 

which make a mess for residents to travel on the side roads.The diary owners put the cow dung mixed water in 

the open drainage which further choked the drains. It is suggested that the open drains should undergrounded 

and connected with sewerage. It would help to increase the width of the street/roads and control pollution.  
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