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Compliance Requirements Article 12 – Part 3 

Article 12 (Part 3)  
Section D.2: Operation &  

Section F: Treatment, Abatement & Control 
 

Note: All drawings referred to in this section of the response are included at the rear of this 
document, in the order in which they are referred to. However, drawings or attachments that 
may have been already referenced in Part 2 of the response, are included in Part 2 and not 
duplicated in this section 
 
(a) For the Wastewater Treatment process, provide the following details: 
 

(i) For each process step provide details of capacity and design criteria 
The process steps for the wastewater treatment process are as follows (again, it 
should be noted that it is only the sludge treatment works (post Picket Fence 
Thickener) that is the licenceable activity and all other information given is for the 
purpose of providing a comprehensive overview of the overall WWTP operations): 

 
Primary Treatment 
- Flow (sewage) arrives to Works inlet building 
- Sewage is screened automatic and manually raked screens prior to passing to 

grit traps  
- Sewage passes to a distribution chamber where the flow is split between the two 

primary settlement tanks (PST)  
- During storm conditions excess flow passes to the two storm tanks  

 
Secondary Treatment 
- Settled sewage flows to a selector tank and the Inclined Bubble Aeration (IBA) 

process 
- Final settlement tanks separate the activated sludge flocs from the mixed liquor 

to produce settled effluent  
- Settled effluent passes to the final effluent (FE) Sampling and Washwater 

Pumping Station prior to passing to outfall.  
- Activated Sludge (RAS) is removed from the base of the Final Settlement Tanks 

(FST) and returned to the Selector Tank for mixing with the settled primary 
sewage 

- This is introduced into the aeration tanks 
 
Sludge Treatment 
- The total sludge treated at the site consists of indigenous primary sludge from 

the Primary Settlement Tanks (PSTs) and surplus activated sludge from the 
Gravity Belt Thickener  

- Primary sludge is thickened in a picket fence thickener and transferred to the 
sludge blending tank  

- Activated sludge is thickened in the sludge building by a gravity belt thickener 
and transferred to the sludge blending tank 

- Blended total sludge is pumped to the pasteurisation system  
- Sludge is fed to the anaerobic digesters via the heat exchanger  
- Sludge is transferred to sludge holding tanks 
- Biogas generated within the digester is stored in a gas and is utilised to provide 

fuel to the boilers to heat the raw sludge 
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- The digested sludge flows by gravity to a digested sludge tank and pumped to 
sludge dewatering belt press streams  

- Dewatered sludge cake is loaded into trailers/containers prior to being 
removed from site 

 
Flow diagrams of the overall WWTP processes are shown in Drawings C1197-1001 
and C1197-1005 and flow diagrams of the sludge treatment processes are shown in 
Drawings C1197-1002 and C1197-1006, as included with this response. 
 
The capacity and design criteria are shown in the following Attachments for the 
sludge treatment part of the WWTP and for the non-licenceable section of the 
WWTP, for completeness: 
 
Attachment C1197-8402 Screening and grit traps 
Attachment C1197-8403 Primary Settlement Tank Design 
Attachment C1197-8404 Activated Sludge Design (detailing the influent to the 

primary works and selector tank and IBA process) 
Attachment C1197-8407 Settled Activated Sludge Production 
Attachment C1197-8408 Picket Fence Thickener Design 
Attachment C1197-8409 Gravity Belt Thickener Design 
Attachment C1197-8420 Pasteuriser Design 
Attachment C1197-8416 Heat Exchanger Design 
Attachment C1197-8412/15 Anaerobic Digester Design (Sizing & Heat Loss) 
Attachment C1197-8413/18 Biogas Equipment and Production 
Attachment C1197-8410 Dewatering Belt Presses 
Attachment C1197-8422 Liquor Return Sump 
 

 
(ii) Provide details on influent monitoring, composite samplers and in-

treatment monitoring required for management of the plant 
 

The following areas/items of plant will be monitored (both flow and sampling unless 
shown otherwise) during the operation of the WWTP: 

 
Primary Treatment 

• Inlet channel & inlet works – raw sewage, screenings, grit (see Drawing 
C1197-2000) 

• Inlet channel & post grit channel – screened sewage (see Drawing C1197-
2000) 
 
Secondary Treatment 

• PST to Aeration chamber – settled sewage (see Drawing C1197-2006) 
• Pre final effluent chamber & final effluent chamber – secondary effluent (see 

Drawing C1197-2020) 
• Final effluent chamber – final effluent (see Drawing C1197-2000) 
• At Selector tank – RAS to aeration selector tank (see Drawing C1197-3006) 

 
Storm Flows 

• After storm tanks – storm overflow to FE Chamber (see Drawing C1197-
2002) 
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• At PST chamber – storm return (flow only) (see Drawing C1197-2004) 
 
Sludge Treatment 

• Settled sludge (PST to PFT)After primary pumps and at picket fence 
thickener (see Drawing C1197-3006) 

• Emergency primary sludge holding tank – thickened primary sludge (see 
Drawing C1197-2008) 

• Emergency secondary sludge holding tank – thickened secondary sludge 
(see Drawing C1197-2009) 

• After dewaterer feed pump – stored digested sludge (see Drawing C1197-
3006) 

• Pasteuriser slab – pasteurised sludge and return from cooler (see Drawing 
C1197-3006) 

• After PFT – Thickened primary sludge to sludge blending tank (see Drawing 
C1197-3006) 

• Gravity Belt Thickener (GBT) – sludge blending tank (see Drawing C1197-
3006) 

• Pasteuriser Slab- blended sludge to pasteuriser (see Drawing C1197-2004) 
• Digester to Digested sludge tank  (see Drawing C1197-3006) 
• Digested sludge tank to dewaterer (see Drawing C1197-2004) 
• Sludge Cake Skip – final sludge product (see Drawing C1197-2011) 
• Aeration tanks – mixed liquor (see Drawing C1197-1016) 
• Sludge building – SAS to gravity belt thickeners, digested sludge to 

dewaterer, polymer use (see Drawing C1197-3006) 
 

Other Flows 
• Sludge building – liquor from gravity belt thickener (GBT) to Return Liquor 

chamber (see Drawing C1197-3006) 
• Return liquor - at PST splitter (see Drawing C1197-2004) 
• At liquor chamber – Return liquors (only sampling) (see Drawing C1197-

1030)  
• Inlet Works Building Odour Control Unit – inlet air and outlet air (see Drawing 

C1197-3006) 
• Sludge Building Odour Control Unit – inlet air and outlet air (see Drawing 

C1197-3006) 
 

Utilities 
• Polymer dosing- sludge conditioning for dewatering- Sludge Building (see 

Drawing C1197-2011) 
• Potable Water/Washwater (see Drawing C1197-2024) 

 
Table 07_4084 3.a(ii) shows the monitoring and/or sampling that will be carried out 
during operation. The location of the monitoring is identified, with the measurement 
type, i.e. volumetric or flow rate, manual or auto-sampling for chemical or biological 
analysis. Also identified, where applicable, is the type of sampler to be used, size 
and equipment/sampler make or brand. The sampling interval for each one is given, 
ranging from continuous i.e. for volumetric measurements, flow rates at different 
parts of the plant, to daily or weekly, i.e. for chemical or biological analysis, to 
intermittently or spot checks. 
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In addition, the drawing reference for each drawing of where the sampling or 
monitoring point is located is provided in this table and the drawings showing these 
sampling/monitoring areas are included with this response. 
 

(iii) Provide further details of sludge returns (SAS and RAS) including volume, 
removal rates, characteristics and controls 

 
The sludge that will pass through the plant is as follows: 

 
Sludge production is a percentage of the influent volume.  The Plant is designed to 
cater for the maximum projected volume of influent in 25 years time. 
 
Primary Sludge (as produced in the PST`s) - The projected maximum volume of 
primary (settled) sludge production is 6499 kg DS (Dry Solids)/day at a DS 
concentration of 3%, a density of 1009 kg/m3 and a volume flow rate of 214.79 m3/d.  
All based on the maximum projected inflow to the works in 25 years time. 
 
Surplus Activated Sludge (SAS) - Sludge (activated sludge) produced in the final 
settlement tanks (part of the secondary treatment) is returned to the aeration tank 
inlet as it contains the bacteria for the aeration process. The rate of return of 
activated sludge (RAS) to the aeration tanks is determined by the dissolved oxygen 
demand of the settled sewage. Any activated sludge not required is therefore surplus 
(SAS) and is piped to the sludge treatment area where it is blended with the primary 
sludge and is therefore treated as part of the sludge treatment process.   
 
The projected maximum volume of SAS production is 7748 kg DS/day at a DS 
concentration of 0.6%, a density of 1002 kg/m3 and a volume flow rate of 1269 m3/d. 
 
Some details on RAS and SAS return can be seen in Attachment C1197-8404. 
However, these volumes and rates will not be available until the plant is 
commissioned as they are based on the quality of the sludges as settled in the Final 
Settlement Tanks (FST). These can be provided to the EPA as soon as they area 
available. 

 
(iv) Provide further details of return liquors, including sources, volume, 

characteristics (including BOD load), return rates and controls. Provide 
details of the maximum volume and load to be returned to the WWTP 

 
Return liquors arise from several discharge points within the works. Details of these 
return liquors are shown on Drawing C1197-1030, which is the P&ID for the liquor 
returns. 
 
The liquor returns amount to an average of 185 m3/hr for pump design purpose. This 
flow rate comprises the following: 
 

• Odour control units 1 & 2 - indeterminate 
• FST scum - 0.14m3/hr 
• Picket fence thickener - 29 m3/hr 
• Sludge tank overflows – as and when 
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• Gravity Belt Thickener - 111 m3/hr max 
• Digester holding tanks - as & when 
• Gas condenser - 0.10 m3/hr 
• Polymer makeup overflow - 3.6m3/hr 
• Sludge dewatering - 58 m3/hr 

 
All these discharges are piped to (collected in) the Return Liquors pumping chamber 
tank (item 33 on Drawing No. C1197-3014).  A duty pump (with standby) operates on 
float control to pump the contents to the splitter chamber at the inlet to the primary 
settlement tanks where they are mixed with the raw screened sewage for combined 
treatment in the PST`s .  
 
The return liquors that are returned to the start of the wastewater treatment process, 
i.e. into the inlet works, are detailed in Attachment C1197-8404.  
 
The return liquors load is as follows: 
 

Return Liquors 
Load BOD kg/d S.S kg/d NH3  Flow l/s 
Average Load 2005 993 1153 135 21.3 
Average Load 2025 1035 1127 135.0 28.0 

 
 
(b) For the sludge treatment process, provide: 
 

(i) Technical design specifications and operational details for each stage 
 
The design specifications for the overall WWTP, including the sludge treatment, are 
detailed in Section 3.a(i). Please refer to this section for further information 

 
(ii) Describe in more detail the AD process, operating conditions, throughput, 

retention time, heating mixing and cooling systems, quantities and 
characteristics of input and outputs, handling of digested sludge, and 
outputs other than digested sludge and biogas 

 
The digestion process is working under mesophyllic conditions. Controls for the AD 
process are those relating to controlling the time and temperature; that is controls on 
the heating system and on the maximum flow rate through the system.  
 
The Plant has been designed for a controlling temperature of 35 deg C in the 
digesters, and flow rate will be regulated accordingly and on production of sludges.  
Sludge arriving at the Digester (under pumping pressure against the head of the 
digester) is already heated (at 55 deg C) as a result of the pasteurization process 
and will enter the tank at 37 deg C. The pipework system is designed to enable heat 
to be lost before sludge enters the Digester. If there is insufficient heat loss (i.e. high 
ambient temperature) then a cooler heat exchanger is incorporated into the flow line 
which is fed by wash water, and if it is necessary the sludge can be diverted through 
this to provide cooling.  
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The flow into and out of the Digester is continuous but the `spot` retention time is 14 
days.   
 
The digester holding tank (of reinforced concrete) is designed to retain this 
temperature (35 deg C) over a specified temperature gradient of 1 deg C loss over 
one day when no heat is applied. Drawing No C1197-2019 shows the general 
arrangement of the Anaerobic Digesters and Drawing C1197-1021 shows the P&ID. 
 
There are no other outputs from the digestion tanks other than digested sludge and 
biogas.  

 
(iii) Provide further details on Biogas collection, storage and method of 

transfer. Provide details of any scrubbing, or moisture removal and details 
of the flare including location, design, temperature and residence time 

 
As described in Part 2 Section D.1.i, biogas is produced as a product of digestion of 
the sludge in the digester tanks.  This is utilised to provide the prime fuel source for 
the boilers, providing hot water for the pasteuriser system.  Excess gas (or unused 
gas) is diverted to the waste gas flare for burning.  Should there be insufficient gas 
available then the boiler system is designed to operate with gas oil.  There is no 
provision for scrubbing. 

 
The biogas collection system is located in the sludge treatment area, as shown in 
Drawing No. C1197-3006 (see attached). The pipework is shown, and the direction 
of flow of the biogas, from the 2 no. digesters to the biogas condensate holder, 
shown in Drawing No. C1197-2023 and Drawing No. C1197-1024.  
 
Biogas from the Sludge Digesters flows to the flexible membrane gasholder. Water 
from the gas condenses in the gas pipework and gravitates forward to the 
condensate trap/chamber.  
 
Gas is prevented from escaping from the condensate trap by means of a water trap, 
condensate discharges into a small pumping chamber for subsequent return to the 
liquors treatment plant. A system of valves in the condensate trap allows isolation of 
the gasholder if necessary. Low-pressure fans pressurising the space between the 
outer membrane of the gasholder and the internal membrane bag maintain gas 
pressure. Vacuum and pressure relief valves on the gasholder allow discharge under 
abnormal circumstances. The set pressures of the relief valves will be lower on top of 
the digesters than at the gas holder so that if there is a high gas pressure the relief 
will be at high level to make the best use of dispersion for safety and odour reasons.  

 
The gas holder (Drawing No. C1197-1024) is a flexible membrane gas holder of 
100m3 capacity, which buffers the flow of biogas from the digesters and provides a 
reservoir of gas for semi-continuous operation of the boilers. The gas holder is 
constructed from two reinforced fabric membranes. The inner membrane is a 
hemispheric – cylindrical gas- holder, which is attached at its equator to the external, 
truncated spherical membrane, which is inflated by air pressure thus providing 
support to the inner membrane. The exterior membrane is inflated by two blowers, 
which maintain a constant air pressure in the outer membrane. The gas pressure is 
maintained by the exterior air pressure acting on the inner membrane.  
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The system operates at a working pressure of 200 mm wg. As the gas is utilised the 
inner membrane of the holder deflates under the constant pressure from the low-
pressure fans. As the inner bag deflates an ultrasonic detector mounted in the top of 
the gasholder monitors the degree of deflation and computes a gas volume. Various 
set points will trigger various operations. As the inner membrane expands and fills 
with gas, the enclosed air volume between the inner and the outer membrane 
reduces, and to protect against this causing any excess air pressure, the air is 
automatically released through an air release valve mounted on the outer 
membrane. When gas consumption exceeds gas production the air blower provides 
air to replace the reducing gas volume whilst maintaining constant gas pressure.  
 
Two air blowers configured as duty standby provide inflation air for the membrane 
Gasholder. These run continually in automatic and are rated for the maximum gas 
utilisation rate by the waste gas burner. 
 
From the gas holder, the biogas is directed to the boilers, which are shown on 
Drawing No. C1197-3006. Gas is drawn from the gasholder via the condensate trap 
to the Boiler room for usage by the boilers (as the prime fuel source). The details of 
the gas use and flow rate for the boilers are shown in the P&ID for the boilers, 
included as Attachment C1197-8417.  

 
A waste gas burner, located away from the gas holder, burns any excess Biogas, 
though as the hot water demand is high within the plant, use of this equipment will be 
limited and should be viewed as a standby route for the gas. This is shown in 
Drawing No. C1197-1024 and the P&ID sheet is included as Attachment C1197-
8418, which gives further details on the capacity, retention time etc. 

 
This low level waste gas burner operates under control of the SCADA (the operation 
control system). If the biogas level in the gasholder exceeds a set point the burner 
starts and biogas is drawn from the gasholder through a series of actuated valves 
and flame arrestors. In order that sufficient temperature is reached within the burner 
fresh air is added to the biogas at the burners to increase the oxygen/biogas mixture. 

 
(c) For the odour handling units, provide further details including a list of air 

streams extracted, characteristics of extracted air, controls for emissions of 
methane. Describe any other odour abatement measures. Describe any 
proposed controls for pathogens. 

 
Odour Abatement 
The P&ID diagram for the odour control is included as Drawing No. C1197-1026 and 
the data associated with the design are included as Attachment C1197-8419. This 
shows the 2 no. odour units, and the streams extracted and the characteristics of the 
extracted air. As detailed in Part 2.h of this response, these include: 
 

• Inlet Works 
• Grit Classifier 
• Screenings Wash 
• Inlet Works Building 
• Screen/Grit Skips 
• Primary Settlement Tank 
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• Picket Fence Thickener 
• Gravity Belt Thickeners 
• Sludge Blending Tanks 
• Emergency Sludge Holding Tanks (Primary and Secondary) 
• Sludge Building 
• Sludge Dewaterers and Dewaterers Skip 
• Liquor Returns 

 
The characteristic of the air streams extracted include - average and maximum odour 
concentrations for each source, the average and peak H2S (hydrogen sulphide) 
concentrations, and the flow rate for the air from each source. 
 
Further detail has been included on the odour abatement measures, which entail 
covering of potentially odorous tanks etc and the odour control units (OCU-1 and 
OCU-2) in Part 2.h. 
 
Methane Emissions 
The methane produced in the anaerobic digestion process will not be emitted to the 
atmosphere and therefore there will be no methane emissions from this part of the 
plant. The abatement control for this is the utilisation of the methane as a biogas fuel 
for the boilers. The boilers will use the biogas, as described in Part 2(i) of this 
response. Any excess biogas will be burned off, again described in detail in Part 2(i). 
 
Control for Destruction of Pathogens 
The primary proposed control for pathogens that may be generated during the 
wastewater treatment process is the pasteurisation process. Detailed description of 
the pasteurisation process is included as Attachment 07_4084 3.c. Drawing C1197-
1020 shows the P&ID for the process. 
 
The thermal sludge pasteuriser is utilised to thermally pasteurise sewage sludge 
prior to sludge digestion in order to eliminate pathogens harmful to man from the 
sewage sludge and render it suitable for hygienic disposal as a Class `A` sludge.   

 
The thermal pasteuriser operates on the basis of utilising heat to eradicate the 
pathogenic bacteria. 
 
In the thermal pasteuriser, the sludge is held at a temperature of 55 deg C for a 
period of four hours after which, it can then be cooled to digester temperature and 
utilised as the sole source of digester heating. 
 
The anaerobic digestion process also provides a control for pathogen destruction 
due to the retention time and temperature that the process is kept at. This is 
described in more detail in Part 3.c. 

 
(d) Provide further details of process abatement and control for each stage of the 

wastewater treatment process, sludge treatment and odour control units. 
Submit Table F.1 for each stage 

 
(i) Include details of the capacity, throughput and treatment efficiency, and 

waste products for each stage 
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Wastewater Treatment 
The anticipated input to the wastewater treatment plant, in terms of the average and 
peak flows for both the current flows, and the predicted flows for the year 2025 
(which is the maximum input for which the plant is designed) is shown in Attachment 
C1197-8404. 
 
The expected average daily input for current situation (2005) is 277 l/s (average) and 
611.3 l/s (max), and for the peak year (2025), the average flow is 441.3 l/s and the 
maximum is 981.7 l/s. 
 
The loads for each year are shown in the Attachment C1197-8404. From the primary 
tanks, the removal efficiency rates for each parameter measured are as follows: 
 
Suspended Solids (SS) (max.)  - 60% 
Suspended Solids (SS) (min.)  - 55% 
Biological Oxygen Demand (BOD) (max) - 30% 
Biological Oxygen Demand (BOD) (max) - 25% 

  
The percentage dry solids details are also included in Attachment C1197-8404. The 
loads to the secondary treatment are also shown in the attachment. 

 
As discussed in the original application, until the plant is commissioned, the exact 
quality of the final treated effluent cannot be determined, as the exact nature of the 
raw sewage can only be predicted at present. At present, the sewage is discharging 
through a large number of outfalls into the River Suir, Suir Estuary and St. John’s 
River, and therefore a composite quality and nature has been predicted for the 
design stage of the plant.  
 
The commissioning phase will ensure that optimum efficiency rates of removal are 
achieved by adjusting and setting the controls/plant to achieve the required 
performance. More information can be provided as the commissioning phase is 
completed. 
 
However, there are maximum limits that the WWTP are designed to meet in terms of 
the quality of the final treated effluent, which will be discharged to the Suir Estuary. 
These limits are as follows: 
 

Standard Compliance Criteria 

Parameter Unit 
Target 

A 
Target 

B Target A Target B 

BOD mg/l 25 50 

COD mg/l 125 250 
Suspended 
Solids mg/l 35 87.5 

No more than 3 daily 
samples per 60 days with 

a value for any one 
parameter or all 

parameters to be greater 
than the standards 

No samples with a 
value for any one 
parameter to be 
greater than the 

standard 
 

Sludge Treatment 
The sludge volumes that will be produced are identified in Section 3.a(iii) and 
Attachment C1197-8404. 
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As for secondary treatment, the plant design efficiency rate is to produce 23% dry 
solids sludge cake, which is the condition that the sludge cake will be in when it 
leaves the site for land spreading or landfilling. The efficiency rates in practice will be 
available once the plant is commissioned and can be supplied to the EPA if required. 
 
Odour Control Units 
Details of the odour control units are shown in Part 2(h) of this response. As 
described in the odour dispersion model, for OCU 1, which treats the inlet building, 
the hydrogen sulphide removal rate i.e. efficiency is 99% and this equates to an 
odour removal rate of 97%. 
 
For OCU 2, which treats the sludge building, the hydrogen sulphide removal rate i.e. 
efficiency is 99% and this equates to an odour removal rate of 95% in this case. 
Attachment C1197-8419 (Odour Control Design), included with Part 2.h. 

 
(ii) Include details of in-tank monitoring and control systems 

Section 3.a(ii) details the monitoring for the operation of the WWTP, and Table 
07_4083 shows all the parameters for each monitoring/sampling point. 
 
In terms of the control systems, there will be in-tank monitoring in the digester tanks 
for level and temperature. The main control is that of temperature, which is described 
in Part 3.b(ii). All other monitoring is described in Table 07_4084 3.a(ii) and shown in 
the drawings identified in Part 3.a(ii). 

 
(iii) Control parameters for the Anaerobic Digesters 

Controls for the AD process are those relating to controlling the time and 
temperature; that is controls on the heating system and on the maximum flow rate 
through the system.  
 
The Plant has been designed for a controlling temperature of 35 deg C in the 
digesters, and flow rate will be regulated accordingly and on production of sludges.  
Sludge arriving at the Digester (under pumping pressure against the head of the 
digester) is already heated (at 55 deg C) as a result of the pasteurization process 
and will enter the tank at 37 deg C. The pipework system is designed to enable heat 
to be lost before sludge enters the Digester. If there is insufficient heat loss (i.e. high 
ambient temperature) then a cooler heat exchanger is incorporated into the flow line 
which is fed by wash water, and if it is necessary the sludge can be diverted through 
this to provide cooling.  
 
The flow into and out of the Digester is continuous but the `spot` retention time is 14 
days.   
 
The digester holding tank (of reinforced concrete) is designed to retain this 
temperature (35 deg C) over a specified temperature gradient of 1 deg C loss over 
one day when no heat is applied. The in-tank monitoring of temperature and level will 
monitor these parameters, whilst flow rates into and out of the tanks are measured 
on the pipework, see Part 3.a(ii). 

 
(iv) For each item of control equipment provide details of maintenance and 

calibration 
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Details of maintenance and calibration will be determined prior to operation of the 
WWTP. As the WTTP is still under construction, many items of plant have not yet 
been installed, and therefore suppliers and manufacturers guidelines on 
maintenance and calibration are not available in some cases. 
 
Once the WWTP is complete, and prior to operation, a full maintenance and 
calibration schedule will be available and submitted to the EPA, as per their 
requirements, and it will be part of the "standing" O&M (Operation and Maintenance) 
procedures for Waterford WWTP. 

 
(e) Compare the abatement, treatment or recovery system with BAT Standards 

 
The Integrated Pollution Prevention and Control (IPPC) Reference (Bref) Document 
on Best Available Techniques (BAT) for the Waste Treatments Industries (August 
2006) 1 has been referred to in this section. 
 
Specifically, the techniques to consider in biological treatment have been taken into 
consideration during the design phase of the WWTP. 
 
Selection of the appropriate biological treatment was based on the need for the best 
treatment to carry out the processed within the WWTP that achieves the optimum 
operational performance and reduces environmental issues, as well as providing an 
opportunity to use waste gas as a fuel. 
 
Specific Storage and Handling Techniques 
There is no storage of the wastewater as it enters the treatment works, but it is 
directed into the inlet works. Technique (b), (e) and (f) of the Bref document 1, 
Section 4.2.2, have been employed for the WWTP by ensuring that the inlet works 
and primary settlement tanks are closed. The inlet works building is fully enclosed 
and under negative pressure and air from here, which may contain malodours, are 
sucked into the pipework to Odour Control Unit 1 (OCU 1), along with those from the 
primary settlement tanks.  
 
Air exchanges of between 2 and 18.7 per hour are specified for different items of 
plant within the inlet works (2 air changes per hour for the overall building and for the 
primary settlement tank and between 8 and 19.7 for the individual items within the 
works building, including the pre-screen and post grit channel, the fine screens, the 
screenings compactors, the grit classifier and the grit channel). 
 
The sludge works are also completely enclosed, in accordance with Technique (b) 
and (f), keeping all process within the structure. The building is under negative 
pressure and any malodourous air is sucked into OCU 2 from the building, which 
includes air from a number of items within the sludge works: the pasteurizer, picket 
fence thickener, the sludge tanks, the sludge dewaterer and the liquor returns. The 
air changes per hour for each item range from 2 – 6.  
 
It should be noted that employees will not be routinely working in these areas, only 
for maintenance and monitoring purposes and therefore the air changes will be 
sufficient for these infrequent visits. 
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As all the waste entering the plant is via pipes, there will be no vehicle access to the 
inlet works delivering waste. In accordance with Technique (e) there is a roller 
shutter door for the inlet works building, which is electrically controlled to ensure the 
door opening is kept to a minimum and shut completely. Maintenance will be regular, 
and details will be included in the Operations Manual, which will be finalized prior to 
commencement of plant operation.  
 
For the sludge works, there is no vehicle access, with only doors for employee 
access, which will be kept closed at all times. No air curtains are considered 
necessary as the risk of odour escaping is minimal (due to the building being under 
negative pressure, and also will not be significant as a result of the odour control 
programme. 

 
Technique (d) has also been employed for the last steps of the biological treatment, 
concerning the storage of solid wastes produced, i.e. dewatered sludge cake, grit 
and screenings. The skips/containers will be enclosed and the dewatered sludge 
cake taken off-site every day, as waste storage on site will not be permitted. The grit 
and screenings will be taken off-site once the skips are almost full and replaced with 
empty ones. 

 
Increase the Retention Time in the Anaerobic Digestion process 
The required anaerobic digester operating temperature is 35 deg C with a ‘spot’ 
retention time of 14 days. These are the design criteria to ensure optimum digestion 
conditions, which allow the digestate to spend more time under degradation 
conditions, at the temperature that ensures maximum degradation. The temperature 
of the sludge fed forward to the digesters is controlled by the amount of cooling water 
used in the “cooler” heat exchanger. As a result of this process, maximum biogas is 
produced to fuel the boilers, providing a beneficial use from what was essentially a 
waste product. 

 
In relation to the pasteurisation process, which is intrinsically linked with the 
Anaerobic Digestion process, there is increased retention time for this process. This 
is described in detail in Attachment 07_4084 3.c. 

 
The relationship with the anaerobic digestion is that, having heated the sludge to a 
temperature up to 55 deg C (pasteurisation retention temperature), it can then be 
cooled to digester temperature and utilised as the sole source of digester heating.   
Hence, a control loop is established such that the digester is fed with pasteurised 
sludge either higher or lower than the required digester operating temperature of 35 
deg C.  Hence, in the summer months the temperature of the sludge going forward 
for digestion may be a little cooler than in the winter.  

 
Techniques for the Reduction of Emissions when Biogas is used as Fuel 
The biogas produced that is used as a fuel for the boilers, is methane, produced by 
the anaerobic digesters. The gas holder that will be part of the biogas system, will 
buffer out any peaks in production and therefore provide a steady supply of biogas to 
the boilers as and when it is required. This will ensure that the biogas is not wasted 
(by burning off excess during peak production times) and also reduces the need to 
use alternative fuel (diesel) for the boilers during times of low production. 
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Techniques a – d of the Bref document, Section 4.2.6 are not considered necessary 
for the WWTP, primarily because the gas produced is methane (CH4) and not 
hydrogen sulphide (H2S), which would required further abatement techniques. 
 
In terms of the hydrogen suphide removal, there are activated carbon filters on each 
of the Odour Control Units (OCUs). The first step in the process, which is a biological 
media, strips the majority of the H2S out of the gas, with the carbon filters acting as a 
polishing step, taking out the remainder of the H2S (See Drawing C1197-1026) which 
is included with this response.  

 
As the biogas is being used as a fuel, and the process is not a considerable source 
of fuel (only powering the boilers), it is not considered economically viable or 
environmentally justified for this plant. 
 
Technique (e) has been employed by providing biogas storage and an emergency 
flare. Biogas is produced as a product of digestion of the sludge in the digester 
tanks.  This is utilised to provide the prime fuel source for the boilers, providing hot 
water for the pasteuriser system.  Excess gas (or unused gas) is diverted to the 
waste gas flare for burning. More details on the process are given in Section b(iii) of 
this section of the response (see above). 

 
(f) Provide design details for the discharge outfall, and details of diffusers etc 
 

Drawing No. 3126 shows the location and pathway of the final effluent discharge 
pipe and discharge point, which is marked on the drawing as a green line. The 
discharge point terminates in the centre of the Suir Estuary.  
 
In summary, there will be three sections of the discharge pipeline, namely A. the land 
based section (227 metres); B. the section running parallel to the railway line above 
high water mark (399 metres); and C. the marine section (237 metres). Section C will 
have the diffusers, the pipe of which will be buried, and 20 diffuser ports, which will 
be exposed into the Estuary channel. Protection of these ports will be put in place.  
 
See Attachment 07_4084 D.2(f) for more detail on the design details for the final 
effluent discharge outfall, including information on the diffusers. 

 
(g) Provide details of final effluent wash water, including uses and volumes 

 
Wash water is provided at the start of the operations at the WWTP from an adjacent 
source, which has been agreed. This will be the IDA borehole, located within the 
adjacent IDA Park, from which a spur will be directed to the WWTP facility. This 
source is considered to be only temporary, pending provision of a permanent supply 
from the public mains (which is not in place at present). 
 
The quality can be deemed to be of potable standard but is not being used as a 
potable source and no special provision is made to keep it sterilized when on the 
site. Potable water will be brought on site from another source, in bottled form.   
 
The quantities of wash water that are anticipated (volumes cannot be confirmed until 
the plant has been commissioned) are as follows: 
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For polymer make-up – SAS thickeners 9,821 l/d            - into sludge 
For polymer make-up – Dewaterers  21,478 l/d          - into sludge      
Boiler top up – as and when required  
Odour control unit – inlet   2,600 l/d            -   keeping OCU moist 
Odour control unit – sludge   1,500 l/d            -   keeping OCU moist 
Internal hose point    3,600 l/d    -  into drainage system 
 
Total      39,000l/d   
 
The system is designed to use 40000 l/day. 
 
Drawing No. C1197-1027 shows the wash water flow diagram for the WWTP. 
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References 
 
1.  Integrated Pollution Prevention and Control (IPPC) Reference (Bref) Document on Best 
Available Techniques (BAT) for the Waste Treatments Industries, EPA, 2006 
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F.1 - Page 1 

Table 07_4084 F.1 Rev.2 
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TABLE F.1: ABATEMENT / TREATMENT CONTROL 
 
Wastewater Treatment Stage – Inlet Works 
 
Emission point reference number : OCU-1        (Grid Ref: E 264547  N 112429) 
 

 
Control1 

parameter 
Equipment 2 Equipment 

maintenance 
Equipment 
calibration 

Equipment 
back-up 

Hydrogen 
Sulphide 

Odour Control 
Unit 1 

According to 
equipment 
specification 

As 
recommended 
by supplier 

None 

     

     

     

     

     

 

Control1 
parameter 

Monitoring to be 
carried out3 

Monitoring equipment Monitoring equipment 
calibration 

Hydrogen 
Sulphide 

Bi-annual Odour 
Survey at Determined 
Monitoring Points 
(closest receptors and 
boundary) 

Hand held Jerome 
631-X H2S analyzer for 
odour surveys 

 

 

In the field - Sensor 
calibration with Jerome 
H2S functional test kit 

Also regular calibration 
by manufacturer 
approved facility 

    

    

    

    

    

 
1 List the operating parameters of the treatment / abatement system which control its function. 
2 List the equipment necessary for the proper function of the abatement / treatment system. 
3 List the monitoring of the control parameter to be carried out. 
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TABLE F.1: ABATEMENT / TREATMENT CONTROL 
 
Sludge Treatment Stage – Sludge Building 
 
Emission point reference number : OCU-2     (Grid Ref:  E 264624  N 112338) 
 

 
Control1 

parameter 
Equipment 2 Equipment 

maintenance 
Equipment 
calibration 

Equipment 
back-up 

Hydrogen 
Sulphide 

Odour Control 
Unit 2 

According to 
equipment 
specification 

As 
recommended 
by supplier 

None 

     

     

     

     

     

 

Control1 
parameter 

Monitoring to be 
carried out3 

Monitoring equipment Monitoring equipment 
calibration 

Hydrogen 
Sulphide 

Bi-annual Odour 
Survey at Determined 
Monitoring Points 
(closest receptors and 
boundary) 

Hand held Jerome 
631-X H2S analyser 

In the field - Sensor 
calibration with Jerome 
H2S functional test kit 

Also regular calibration 
by manufacturer 
approved facility 

    

    

    

    

    

 
1 List the operating parameters of the treatment / abatement system which control its function. 
2 List the equipment necessary for the proper function of the abatement / treatment system. 
3 List the monitoring of the control parameter to be carried out. 
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TABLE F.1: ABATEMENT / TREATMENT CONTROL 
 
Sludge Treatment Stage – Adjacent to Sludge Building 
 
Emission point reference number : A-01(a)  Grid Ref:  E 264576  N 112295) 
 

 
Control1 

parameter 
Equipment 2 Equipment 

maintenance 
Equipment 
calibration 

Equipment 
back-up 

NOx None None None None 

CO None None None None 

     

     

     

     

 

Control1 
parameter 

Monitoring to be 
carried out3 

Monitoring equipment Monitoring equipment 
calibration 

NOx In-situ stack 
monitoring at Boiler 
stack A-01(a) 

Testo 350 
electrochemical 
analysis fitted with 
gas-drying unit (or 
similar) 

As required by 
equipment 
manufacturer spec. 

CO In –situ stack 
monitoring at Boiler 
stack A-01(a) 

Testo 350 
electrochemical 
analysis fitted with 
gas-drying unit (or 
similar) 

As required by 
equipment 
manufacturer spec. 

    

    

    

    

 
1 List the operating parameters of the treatment / abatement system which control its function. 
2 List the equipment necessary for the proper function of the abatement / treatment system. 
3 List the monitoring of the control parameter to be carried out. 
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TABLE F.1: ABATEMENT / TREATMENT CONTROL 
 
Sludge Treatment Stage – Adjacent to Sludge Building 
 
Emission point reference number : A-01(b)   (Grid Ref:  E 264580  N 112295) 
 

 
Control1 

parameter 
Equipment 2 Equipment 

maintenance 
Equipment 
calibration 

Equipment 
back-up 

NOx None None None None 

CO None None None None 

     

     

     

     

 

Control1 
parameter 

Monitoring to be 
carried out3 

Monitoring equipment Monitoring equipment 
calibration 

NOx In-situ stack 
monitoring at Boiler 
stack A-01(b) 

Testo 350 
electrochemical 
analysis fitted with 
gas-drying unit (or 
similar) 

As required by 
equipment 
manufacturer spec. 

CO In –situ stack 
monitoring at Boiler 
stack A-01(b) 

Testo 350 
electrochemical 
analysis fitted with 
gas-drying unit (or 
similar) 

As required by 
equipment 
manufacturer spec. 

    

    

    

    

 
1 List the operating parameters of the treatment / abatement system which control its function. 
2 List the equipment necessary for the proper function of the abatement / treatment system. 
3 List the monitoring of the control parameter to be carried out. 
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TABLE F.1: ABATEMENT / TREATMENT CONTROL 
 
Surface Water Runoff 
 
Emission point reference number : SW-1 (Grid Ref: 265022  112153) 
 

 
Control1 

parameter 
Equipment 2 Equipment 

maintenance 
Equipment 
calibration 

Equipment 
back-up 

 
BOD 

None Not Applicable Not Applicable Not Applicable 

COD None Not Applicable Not Applicable Not Applicable 
Suspended 
Solids 

None Not Applicable Not Applicable Not Applicable 

pH None Not Applicable Not Applicable Not Applicable 

Hydrocarbons Hydrocarbon 
Interceptors 

Regular 
Inspection of 
interceptors 

Not Applicable Not Applicable 

     

 

Control1 
parameter 

Monitoring to be 
carried out3 

Monitoring equipment Monitoring equipment 
calibration 

 
BOD 

Manually taken 
samples will be 
analysed by an 
external accredited 
laboratory, approved 
by the Agency 

Standard Laboratory 

 

Standard Laboratory 

 

 

COD As Above As Above As Above 
Suspended 
Solids 

As Above As Above As Above 

pH On-Site pH meter WTW-Water Meter or 
similar 

As per manufacturers 
recommendations 

 
1 List the operating parameters of the treatment / abatement system which control its function. 
2 List the equipment necessary for the proper function of the abatement / treatment system. 
3 List the monitoring of the control parameter to be carried out. 
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TABLE F.1: ABATEMENT / TREATMENT CONTROL 
 
Final Treated Effluent Stage – Discharge Point 
 
Emission point reference number : SW-2 (Grid Ref: 265602  112078) 
 

 
Control1 

parameter 
Equipment 2 Equipment 

maintenance 
Equipment 
calibration 

Equipment 
back-up 

 
BOD 

The WWTP, 
which is 
described in 
Section D.2 
performs the 
abatement 
function –  

As required by 
supplier/manufa
cturer 
specification 

As required by 
supplier/manufa
cturer 
specification 

Manually 
sampling at 
three-hourly 
intervals - 
results weighted 
according to 
flow to establish 
the equivalent 
daily total load 

COD As Above As Above As Above As Above 
Suspended 
Solids 

As Above As Above As Above As Above 

pH As Above As Above As Above On-Site pH 
meter 

Flow As Above As Above As Above Not Specified 
Temperature As Above As Above As Above On-site 

temperature 
meter 

 

Control1 
parameter 

Monitoring to be 
carried out3 

Monitoring equipment Monitoring equipment 
calibration 

 
BOD 

Composite samples 
will be analysed by an 
external accredited 
laboratory, approved 
by the Agency 

Standard Laboratory 

 

Standard Laboratory 

 

 

COD As Above As Above As Above 
Suspended 
Solids 

As Above As Above As Above 

pH Ongoing pH 
monitoring 

On-Site pH meter As per manufacturers 
recommendations 

Flow On-Site flow 
monitoring 

Open channel flumes 
fitted with ultrasonic 
level device 

As specified by 
equipment 
manufacturer 

Temperature On-Site temperature  On-Site temperature 
probe 

As specified by 
equipment 
manufacturer 

 
1 List the operating parameters of the treatment / abatement system which control its function. 
2 List the equipment necessary for the proper function of the abatement / treatment system. 
3 List the monitoring of the control parameter to be carried out. 
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Table 07_4084 3.a(iii)  Monitoring, Measuring & Sampling Information Sheet Rev 4  09.09.08

Measuring Location Measurement Type Description Size Type Pipe Ref Drawing Ref. P & ID Ref Sampling Interval
Primary Treatment

1A Raw Sewage Inlet Channel Volumetric Open Flume 1m throat Arkon n/a C1197-2000 C1197-1012 Continuous
1C Screened Sewage Inlet Channel Flow Rate Flume 0.6m throat Arkon n/a C1197-2000 C1197-1012 Continuous
1B Raw Sewage Inlet Works Flow Rate Flowmeter 300 NB Siemans P3 C1197-2000 C1197-1012 Continuous

1A/1B Raw Sewage Inlet Works Temperature Auto Sampler n/a C1197-1012 Weekly
BOD Monthly
COD Weekly
ph Weekly
SS Weekly

17 Screenings Inlet Works % TDS Spot
18 Grit Inlet Works % TDS Spot

% VS Spot
28 Inlet air Inlet Works OCU H2S Gas monitor TBC TBC C1197-1026 Continuous
29 Outlet air Inlet Works OCU H2S Gas monitor TBC TBC C1197-1026 Continuous
1C Screened Sewage Post Grit channel Temperature Auto Sampler n/a C1197- 2000 C1197-1012 Twice weekly

BOD Weekly
COD 5 times/week (reducing)
SS Weekly

Secondary Treatment
4A Storm Return At PST chamber Flow Rate Flowmeter 300 NB Siemans P27 C1197-2004 C1197-1013 Continuous
6 Storm Overflow After Storm tanks Flow Rate Flowmeter 900 NB Siemans P8 C1197-2002 C1197-1013 Continuous
6 Storm Overflow After Storm tanks BOD Auto Sampler P8 C1197-2002 C1197-1013 Intermittent
4 Flow to Storm

SS Intermittent
7 Settled Sludge (PST to PFT) After Primary Pumps Flow Rate Flowmeter 150 NB Siemans P22 C1197-3006 C1197-1018 Continuous
7 Settled Sludge (PST to PFT) At PFT % TDS Manual Sample 25 NB B/valve P22 C1197-3006 C1197-1018 Intermittent

5 Settled Sewage At Aeration chamber Flow Rate Flowmeter 900 NB Siemans P6 C1197-2006 C1197-1015 Continuous
5 Settled Sewage At Aeration chamber BOD Auto Sampler P6 C1197-2006 C1197-1015 Intermittent

COD Intermittent
ph Intermittent
SS Intermittent

8 RAS to Aeration Selector Tank At Selector Tank Flow Rate Flowmeter 600 NB Siemans P15 C1197-2006 C1197-1017 Continuous
21 Mixed Liquor On aeration tanks DO DO meter Siemans C1197-1016 Continuous
21 Mixed Liquor On aeration tanks DO DO meter Siemans C1197-1016 Continuous
21 Mixed Liquor On aeration tanks DO DO meter Siemans C1197-1016 Continuous
21 Mixed Liquor On aeration tanks DO DO meter Siemans C1197-1016 Continuous
21 Mixed Liquor On aeration tanks ph Weekly
21 Mixed Liquor On aeration tanks SS 5 times per week
21 Mixed Liquor On aeration tanks SSV Twice Weekly
21 Mixed Liquor On aeration tanks SSI Twice Weekly
21 Mixed Liquor On aeration tanks Microspic Exam Weekly
22 Aerated sewage On aeration tanks MLSS MLSS meter Siemans C1197-1016 Continuous
2 Secondary Effluent Pre. FE Chamber Flow Rate Flowmeter 900 NB Siemans P12 C1197-2020 C1197-1027 Continuous
2 Secondary Effluent FE Chamber BOD Auto Sampler n/a C1197-2020 C1197-1027 Weekly

COD 5 times/week (reducing)
ph
SS 5 times/week (reducing)

Sludge Treatment
9 SAS To Gravity Belt Thickeners Sludge Building Flow Rate Flowmeter 150 NB Siemans P16 C1197-3006 C1197-1018 Continuous
9 SAS To Gravity Belt Thickeners Sludge Building % TDS Manual Sample 25NB B/valve P16 C1197-3006 C1197-1018 Intermittent

10 GBT to Sludge Blend Tank At S/Blend Tank Flow Rate Flowmeter 100 NB Siemans P19 C1197-3006 C1197-1018 Continuous

Not measured. Calc. will be made be deducting storm overflow from flow to storm to give storm return for treatment
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10 GBT to Sludge Blend Tank At S/Blend Tank % TDS Manual Sample 25NB B/valve P19 C1197-2010 C1197-1019 Intermittent

23 Thickened Secondary Sludge

Outlet of emergency 
secondary sludge 

holding tank As Required Manual Sample 50 NB B/valve C1197-2009 C1197-1019 Spot

24 Thickened Primary Sludge

Outlet of emergency 
primary sludge holding 

tank As Required Manual Sample 50 NB B/valve C1197-2008 C1197-1019 Spot
25 Thckened Primary Sludge After PFT % TDS Manual Sample 50 NB B/valve P25 C1197-2007 C1197-1018 Spot
11  RTN Liquor to PST Splitter At Splitter Flow Rate Flowmeter 200 NB Siemans P28 C1197-2004 C1197-1030 Intermittent
11 Return Liquors At liquor chamber BOD Manual Sample n/a C1197-2018 C1197-1030 Intermittent

COD Intermittent
SS Intermittent

12 Blended Sludge to Pasteuriser P/riser Skid Flow Rate Flowmeter 100 NB Siemans P40 C1197-2024 C1197-1020 Continuous
12 Blended Sludge to Pasteuriser P/riser Skid ph Manual Sample 50mm B/valve P40 C1197-2010 C1197-1019 Monthly

Alk (mg CaCO3/l) Monthly
% TDS Weekly
% VS Monthly

32 Return from Cooler Pasteuriser slab Flow rate Flow meter 65 NB Siemans P32 C1197-2024 C1197-1020 Continuous
33 Pasteurised Sludge Pasteuriser slab ph Manual Sample 50 NB B/valve P41 C1197-2024 C1197-1020 Spot

Alkalinity Spot
% TDS Spot
% VS Spot

13 Digested Sludge to Dewaterer Sludge Building Flow Rate Flowmeter 150 NB Siemans P46 C1197-3006 C1197-1023 Intermittent
13 Digested Sludge to Dewaterer Sludge Building Flow Rate Flowmeter 150 NB Siemans P46 C1197-3006 C1197-1023 Intermittent

13 Digested Sludge to Dewaterer
Digested Sludge Tank 

Outlet % TDS Manual Sample 50 NB B/valve P20 C1197-2014 C1197-1022 Intermittent
% VS Intermittent

26
Stored Digested Sludge to 

Dewaterer 1
After dewaterer feed 

pump 1 As Required Manual Sample 50 NB B/valve P46 C1197-2014 C1197-1022 Spot

27
Stored Digested Sludge to 

dewaterer 2
After dewaterer feed 

pump 2 As Required Manual Sample 50 NB B/valve P46 C1197-2014 C1197-1022 Spot
30 Inlet air Sludge OCU H2S Gas monitor TBC TBC C1197-1026 Continuous
31 Outlet air Sludge OCU H2S Gas monitor TBC TBC C1197-1026 Continuous
34 Liquor from GBT 1 Sludge Building pH Manual Sample 25 NB B/valve C1197-1018 Spot
35 Liquor from GBT 1 Sludge Building pH Manual Sample 25 NB B/valve C1197-1018 Spot
20 Potable Water Pre Site Storage Flow Rate Flowmeter Continuous
3 Final Effluent Flow Rate Continuous
3 Final Effluent FE Chamber BOD Auto Sampler n/a C1197-2020 C1197-1027 Intermittent

COD Intermittent
ph Intermittent
SS Intermittent

14 Final Sludge Product access road Weight Weighbridge C1197-3002 C1197-1023 Intermittent
14 Final Sludge Product Discharge to skip Nitrogen Manual Sample 150 NB B/valve C1197-2011 C1197-1023 Occasional

Phosphorous Occasional
Potassium Occasional

Temperature 5 times per week
% TDS 5 times per week
% VS Weekly

Dry Solids 5 times per week
Heavy Metals Occasional

Faecal Coliforms 5 times per week
14 Final Sludge Product Discharge to skip Nitrogen Manual Sample 150 NB B/valve C1197-2011 C1197-1023 Occasional

Phosphorous Occasional
Potassium Occasional
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Temperature 5 times per week
% TDS 5 times per week
% VS Weekly

Dry Solids 5 times per week
Heavy Metals Occasional

Faecal Coliforms 5 times per week
30 Inlet air Sludge OCU H2S Gas monitor TBC TBC C1197-1026 Continuous
31 Outlet air Sludge OCU H2S Gas monitor TBC TBC C1197-1026 Continuous
32 Return from Cooler Pasteuriser slab Flow rate Flow meter 65 NB Siemans P32 C1197-2024 C1197-1020 Continuous
33 Pasteurised Sludge Pasteuriser slab ph Manual Sample 50 NB B/valve P41 C1197-2024 C1197-1020 Spot

Alkalinity Spot
% TDS Spot
% VS Spot

Utilities
19 Polymer Usage Sludge Building Intermittent

19A Mixed Polymer to GBT 1802A Sludge Building Flow Rate Flowmeter 50 NB C1197-2011 C1197-1018 Continuous
19A Mixed Polymer to GBT 1802B Sludge Building Flow Rate Flowmeter 50 NB C1197-2011 C1197-1018 Continuous
19B Mixed Polymer to dewaterer 1 Sludge Building Flow Rate Flowmeter C1197-2011 C1197-1023 Continuous
19B Mixed Polymer to dewaterer 2 Sludge Building Flow Rate Flowmeter C1197-2011 C1197-1023 Continuous
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