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THE UNIVERSITY OF THE WEST INDIES
ST AUGUSTINE
FACULTY OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF LIFE SCIENCES
ESST 2005 Pollution Management and Abatement Technologies
Laboratory Practical # 3 (Week 6)
An analysis and Improvement of Oropune WWTP Effluent
Date: Thursday 15th March, 2018.
Learning Objectives:

· To observe the operation of Oropune Wastewater Treatment Plant

· To understand key features in the wastewater design 

· To observe and understand factors influencing water quality parameters

· To design experiments that will improve removal efficiencies of faecal coliform and TSS

· To conduct experiments that will improve removal efficiencies of faecal coliform and TSS

The Oropune Wastewater Treatment Plant (WWTP) is a basic treatment facility with a series of settling tanks and lastly disinfection of the effluent prior to discharge into the Oropune River.  From analysis conducted in 2014 of the effluent from the WWTP, results of the Total Suspended Solids (TSS) and Fecal Coliforms (FC) were particularly alarming, as the values were higher than the permissible Water Pollution Rules levels set by the Environmental Management Authority (EMA).  This is of concern, as the effluent is discharged into the Oropune River without any further treatment.

This lab entails, collecting samples from the Oropune WWTP and conducting the following experiments:
1. Jar Tests: aimed at removing TSS.
2. Chlorine disinfection: aimed at killing FC.
Students will be placed into 2 groups.  One group will conduct jar tests, while the second group will conduct the chlorine tests.  Students will then need to share results with the entire class and compare the overall water quality.
Jar tests:

Calculate the volume required to make a final concentration of 0.05, 0.15, and 0.50 g/L. Add the stock alum in the appropriate volume and then add sample to make a total volume of 1L (1000 mL). Measure pH, TSS and turbidity and algal recovery after 1 mins, 15, 60 and 1440 mins (24 hours [final]). You will be required to do these experiments on the stir plate. Please ensure you delegate someone to take readings after 24 hours.
Chlorine disinfection:

1. Measure pH first. pH influences the accuracy of the Cl2 reading

2. Calculate the appropriate volume of bleach stock that has 8.25% NaClO solution. The stock solution is therefore approximately 39.0g/L.

Then three calculations based on (C1)(V1)=(C2)(V2)

Add bleach to the samples to give a final concentration of 0.0, 5.0*10-4 g/L , 0.0, 5.0*10-3 g/L 0.0, 5.0*10-2 g/L and 5.0*10-1 g/L Cl2. A total volume of 100 mL is desired. Measure pH and E. coli with raw wastewater and after 1 hour jar test treatment. Use an aliquot from the 60 minute jar test treatment from each alum treatment to do chlorine disinfection. Please ensure you delegate someone to take readings after 24 hours.

Students will be required to do the following:
Before the lab 

1. Meet in the Life Sciences car park 7:30AM, from where we will be transported to the Oropune WWTP.
2. Carry a notebook and pen.
In the field

1. Collect wastewater effluent samples at the Oropune WWTP.
2. Measure pH, dissolved oxygen and temperature of the water at the point of collection.

In the lab

3. Return to the labs and conduct the experiments according to the group they have been assigned.

On Friday 16th

4. Please note that students are responsible for obtaining the relevant data. You need to ensure that the data is placed in the online google excel sheet. You can edit the template to meet your needs. Students from both groups will need to delegate someone to collect a 24 hour reading for both FC and jar test. 

Please upload the data by Friday 16th March, 2018 no later than 4:00PM. Marks will be deducted for groups failing to provide their data.  Link for google excel document: 

https://docs.google.com/spreadsheets/d/12BIp8WAuiXQ9TSd-Kx45j-c0bCkWAYwJihCAnNxRMoE/edit?usp=sharing
Quality checklist

( pH

( Turbidity

( Alum jar test

( E. coli 

( Chlorine levels
Resources
Youtube videos:

TSS: https://youtu.be/mj2lMJu-7VI
Chlorination: https://www.youtube.com/watch?v=m96GqlbY9R8&feature=youtu.be
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