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1.0 Introduction

Waste water is generated throughout the process of manufacturing gelatin. In the liming facility a heavy loading of solids is produced when the lime water is drained from the ossien during the liming stage, and also during the washing stages. In the main processing area A21there are many processes that create waste water, such as the ion exchange units, cellulose filtration pad washing & production. The largest production effluent is during the washing out of the extraction tanks, this operation has a very heavy loading of the waste water with the extraction sludge, and this sludge has a high solid and Chemical Oxygen Demand (COD) content. 
Throughout the process there is an hourly discharge of trade effluent of approximately 120m3/hr.  This report looks at the principle components of the effluent system, their functions and effect on failure.
2.0 Trade Effluent System
The waste water from the two processing areas A18 & A21 are transferred via 300mm under ground drains to the pumping station, where it is pumped to the effluent treatment plant to reduce the suspended solids and Chemical Oxygen Demand (COD), before effluent is gravity drained via two Magflow meters into the Welsh Water foul drainage system to be transferred to the Cardiff bay treatment works.
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3.0 Principle Components to system

The effluent treatment system contains many items of equipment, which are required to reduce the suspended solids and insoluble Chemical Oxygen Demand (COD). Below are the principle items.
i. Effluent Drainage System

ii. Pumping Station

iii. Rotary Drum Screen

iv. Balance Tank

v. Dissolved Air Floatation Unit

vi. Sludge Tank

vii. Odour Control System

All the systems are controlled by Programmable Logic Controllers (PLC) and monitored by the Supervisory Control and Data Acquisition (SCADA) System.
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3.1 Effluent Drainage System
The PB Gelatins effluent drainage system takes the waste process water from the liming facility and the gelatin processing. The drainage system is made up of either salt glazed ceramic pipe or twin wall plastic pipe with manholes for inspecting and servicing the system.
3.1.1 Monitoring Systems

There is no automatic monitoring of the effluent drainage system, so annual Closed Circuit Television (CCTV) surveys are carried out to check the integrity of the system. 

3.1.2 In Event of Failure

In the event of a blockage within the drainage system it will be noticed as the process water will be unable to drain from the facilities.
3.2 Pumping Station
All the waste process water from PB Gelatins enter the pumping station which is located at the corner of Gwaelod-y-Garth and Taffs Mead roads, it is a concrete sump which the two waste streams flow into via different drainage systems. The waste water is lifted from the sump using two Gorman Rupp T6 pumps which operate on a duty standby system; via a Siemens Magflow meter and is pumped to the rotary drum screen. 
 SHAPE  \* MERGEFORMAT 



3.2.1 Monitoring Systems

The sump level is monitored using a hydrostatic pressure sensor, the flow rate is monitored using Siemens Magflow meter and the ph is monitored using an ABB ph meter. The speeds of the pumps are controlled via the PLC, which monitors the sump level by using a Hydrostatic Pressure sensor and the flow rate from the Magflow meter.
3.2.2 In Event of Failure
In the event of a pump failure, when the sump level is at a high alarm point the PLC will set an audible/Visual alarm situated within the liming facility and on the SCADA System. There is also an overflow system built into the pumping chamber which will allow effluent to flow into the Welsh Water foul drainage system.
3.3 Rotary Drum Screen
The rotary drum screen is positioned on an elevated platform above the balance tank, the screen is designed to remove any solids which are larger than 0.7mm and deposited into a roll on roll off skip, which is below the screen.
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3.3.1 Monitoring Systems

The Rotary drum screen contains a conductive probe which senses the water level within the unit, once this is made the rotary drum screen operates.
3.3.2 In Event of Failure

In the event of a failure with the rotary drum screen, the water will overflow into the balance tank.
3.4 Balance Tank
At PB Gelatins the effluent treatment plant contains a balance tank for the purpose to ensure that the influent into the DAF is homogenous for pH, total suspended solids and COD.
The balance tank (832m3 capacity) and bund (1053m3 capacity) are both manufactured from Permasture Trifusion glass lined panels. Within the balance tank there is a stirrer which slowly rotates the influent to ensure the solids stay in suspension. 
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3.4.1 Monitoring Systems

The balance tank level monitoring has built in redundancy as it contains two separate level monitoring systems (Ultra Sonic & Hydrostatic Pressure) which are connected to the PLC; these systems are used to start the feed pump to the DAF unit.  Within the bund inter space there are two conductive bund monitoring sensors to detect if liquid is present.
3.4.2 In Event of Failure

In the event of the balance tank overflowing or leaking into the bund, the lower bund monitoring sensor will sound an audible alarm on the DAF unit control panel and SCADA system. If the upper bund monitoring sensor is made the DAF unit will shutdown and the flow is diverted to Welsh Water foul drainage system.
3.5 Dissolved Air Floatation Unit
The DAF unit consists of two major components: the retention tank and the separation vat. The retention tank is a pressure vessel designed to allow the air to dissolve under pressure in a clean liquid, which is usually recycled effluent from the DAF unit, and injected into the raw feed stream. Upon entering the separation vat, the air pressure is released and combined with the liquid, which becomes super saturated with micron-sized air bubbles (White Water).
In the separation vat, air in the white water comes out of solution in the form of tiny air bubbles, which become attached to the particles in the suspension, thus resulting in floating of the particles. The separation vat is equipped with a flight scraper mechanism, which removes the floated material to a recovered solid compartment. Clarified effluent is drawn off from the bottom of the vat via a weir.
 SHAPE  \* MERGEFORMAT 



3.5.1 Monitoring Systems

The PLC control system monitors the ph and flow discharged from the DAF unit; this is carried out using ph controllers and two Siemens Magflow meters, which are install in series.
3.5.2 In Event of Failure

In the event of the ph level exceeding the Welsh Water discharge consent levels, the PLC will sound an audible alarm on the DAF unit control panel and SCADA system. In the event that there is an issue with the flow through the system, such a failure with the feed pump or an issue with a blocked discharge line then the PLC system would detect that the correct flow rate was not achieved and will sound an audible alarm on the DAF unit control panel and SCADA system.
3.6 Sludge Tank
The sludge produced in the DAF unit is pumped to the sludge holding tank (75m3 capacity), which is manufactured from Permasture Trifusion glass lined panels. The tank has concrete benching to form a slope to the tank outlet; within the tank is a submersible pump which circulates the sludge to ensure it is homogenous.
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3.6.1 Monitoring Systems

Within the sludge tank is an ultra sonic level sensor which displays the tank level locally on a display unit.

3.6.2 In Event of Failure

In the event that the sludge tank was not emptied regularly, then it would overflow through the man way on the top of the tank. The sludge tank is bunded within the effluent drainage system
3.7 Odour Control System
The Air-Water Treatments Peacemaker Dry Scrubber Systems and wet scrubber, have been installed to reduce the malodour whilst emptying the sludge.
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The DAF sludge odour control system consist of three main components, these are.

1. Passive Carbon Filter:- this is used as a non return valve (NRV) to allow air into the sludge vessel preventing a vacuum being produced which could potentially crush the storage vessel.

2. Peacemaker Units:- The AWT peace maker units are a dry scrubbing system constructed of black polypropylene vessels which contain Triox media and extruded coal based activated carbon which are designed to remove the H2S, Mercaptans and Amine gases.

3. Wet Scrubber:- The exhaust air from the peace maker units passes through the wet scrubber where the odours are trapped within the water, which is discharged to the effluent treatment drainage system.
3.7.1 Monitoring Systems

There is no automatic monitoring of the odour control system
3.7.2 In Event of Failure

In the event that the sludge tank was not emptied regularly, then it would overflow through the man way on the top of the tank.
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