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Amendment Summary

Issue no. Date Brief description
of amending
action

Prepared by:
Reviewed/
authorised by:

1 August 2013 N/A Richard Wain Richard Wain

2 April 2017 Updated Lee Bond Lee Bond

3 August 2019 Reviewed Paul Bolton Paul Bolton

4 August 2020 Reviewed Spencer Riley Spencer Riley

March 2021 - Due to the proposed changes to the works in the near future we intend
to conduct a review of the existing odour control assets over the next 12 months with
regard to their necessity and performance. We will issue details of proposed
operation and monitoring requirements or changes to operation to the Environment
Agency as part of a 12 month review of this OMP.
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Scope of Lancaster Odour Management Plan

The objective of this odour management plan (OMP) is to provide guidance to all Operations and
Maintenance staff with regard to practices that will minimise the risk of odour emissions being
discharged from the Lancaster site. This document describes the odour management practices
that have been considered as part of the design of the works and those that must be adhered to
during the operation of the treatment plant.

Adherence to the practices indicated below is vital to ensure that the plant complies with the
relevant permit conditions within the (WML) EP Installation boundary and also the wider site
boundary in terms of the statutory nuisance provisions outlined in the DEFRA code of practice on
odour nuisance from sewage treatment works.

As part of the odour management plan the application of best available techniques (BAT) has
been used in the design process in the selection of odour treatment technology to minimise the
risk of odour nuisance being caused to the local community.

In effect United Utilities is working with dual regulation in terms of its odour obligations.

This is a “live” document and will be subject to further review and updating over the operational
life of the site as part of the on-going monitoring and review programme focused upon improved
performance, via input from all stakeholders this includes, but is not limited to, Site Operations,
regulatory bodies and the local community.

This Odour Management Plan (OMP) is an operational document that is developed following the
identification and review of risk areas for odour release. It details operational and control
measures appropriate to the reduction or elimination of the impact of odours from a wastewater
treatment works (WwTW) site. It provides detail to allow operators and maintenance staff to
understand the operational procedures for both normal and abnormal conditions.

It considers a range of issues including:

- A summary of the sites odour sources and the location of receptors

- Formation, transfer and dispersal of odour from source to receptor

- Suitable monitoring for odours

- Contingencies and responsibilities when problems arise

- Identifying maintenance needs, replenishing consumables

- Odour-critical plant operation and management procedures (e.g. correct use of
plant, process, materials; checks on plant performance, maintenance and
inspection)

- Staff training

- Anticipated performance of installed odour control units

- Spillage and incident procedures
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- Record keeping – format to be used, responsibility for completion and location of
records

Odour complaint investigation, recording and reporting

The above issues are discussed regularly as part of the sites team brief agenda and individually
at Process Controllers and Operators monthly 1 to 1’s

INTRODUCTION TO UNITED UTILITIES

United Utilities (UU) is the UK’s largest operator of wastewater systems. In the Northwest UU
owns, maintains and operates a 39,000 km network of sewers and 600 WwTW to collect and
treat 2,200 million litres of wastewater from homes, commerce and industry every day, before
returning it safely to the environment.

WASTEWATER ASSET STRATEGY AND PLANNING AND WASTEWATER OPERATIONS AND
MAINTENANCE

UU is structured such that the Wastewater Asset Strategy and Planning division, under Asset
Management and Regulation is responsible for the management of the wastewater asset base,
producing and delivering regional investment and operational strategies. The Water Operations
and Maintenance Division, under United Utilities Utility Solutions is responsible for operating
and maintaining the water and wastewater asset base. The organisation applies a structured
and co-ordinated approach to systems and procedures that prioritise and monitor wastewater
operations, asset management and both capital and operational investment.

Wastewater Asset Strategy and Planning manages the asset base through its relationship with
Wastewater Operations and Maintenance, ensuring that all operational tasks are undertaken in
accordance with best practice. It is also responsible for the development of standards and
policies covering the design and operation of wastewater assets.
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SUMMARY OF LANCASTER WWTW’S LOCATION AND TREATMENT PROCESSES

Lancaster WwTW is located in a rural area, close to the village of Stodday to the south of
Lancaster. (see Figure 1).

Figure 1: Lancaster WwTW location plan

Lancaster WwTW,

Snuff Mill Lane, Off Ashton road

Lancaster

Lancashire

LA2 0AL

Lancaster WwTW
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Lancaster WwTW is located to the South of Lancaster alongside the tidal estuary of the river
Lune.
It serves Lancaster, parts of Heysham & Morecambe, Lancaster University and Galgate.
The site receives some industrial liquor via the sewer network and tankered septic tank waste.
The site also receives tankered sludge imports from outlying local small works, South Lakes
and Craven areas for processing.
Indigenous sludge from Lancaster and imported sludge are treated together at the site.

Figure 2 – Site boundary
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TREATMENT STAGES & PROCESS AREAS

A process flow diagram for the works is provided (see figures 3) however Lancaster WwTW
consists of the following treatment stages /process areas.

Effluent Treatment
Preliminary Treatment consisting of:

 2 Archimedes screws.

 4 x Escalator screens & associated screenings combi-wash launder system. Laundered
screens stored in skip prior to offsite disposal.

 Grit removal comprising of 2 No detritors complete with rake mechanism and skip
storage.

Storm overflow to 4 x round and 4 x rectangular Storm storage tanks, providing 50000m3 of
storage capacity.

 Primary Treatment consisting of:

 4 x rectangular parallel flow primary tanks

 Auto-desludge facilities

 2 x Ferric storage tanks with dosing rigs

 Biological Secondary Treatment consisting of

 3 x lane activated sludge plant, each with 5 x aeration pockets.

 4 x circular upward flow humus tanks

 2 x Sodium Hydroxide tanks with dosing rigs

 Tertiary Treatment consisting of:

 2 x reaction drive percolating filters with plastic mix media.

 UV Treatment

 12 x Tidal tanks which discharge effluent on the ebb tide.
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Sludge treatment

 Tankered sludge import facilities:

 Imported sludge screening to 12mm & associated screenings combi-wash launder
system. Laundered screens stored in skip prior to offsite disposal.

 1 x unscreened buffer tank where imported sludge and indigenous sludge are mixed.

 3 x sludge screens and associated screening storage

 4 x screened sludge storage tanks

 2 x GBT raw sludge Dewatering facility

 Powdered polyelectrolyte storage, mixing and dosing assets

 2 x thickened sludge buffer tank

 1 x Liquor balancing tank

 6 x Tank, EEH plant and associated equipment.

 3 x MAD Digesters.

 6 x post digestion storage tanks

 3 x Klampress belt presses with CTM belt conveyors

 4 x Operational sludge storage tanks with decant facilities.

 2 x Liquor return pumps

 1 x Gas storage / accumulator

 2 x CHP engines

 2 x Steam boilers

-

Odour Control systems removes air from all the equipment listed above in blue and is:

 One odour control unit is a two stage bioscrubber or biotrickling filter.

 In addition, the fixed odour control unit has its own backup generator in case of power
failure.

 The second unit is a two stage bio scrubber and dry scrubber system using carbon.
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Figure 3: Lancaster WwTW process flow diagram
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KEY CONTACTS

1.1 United Utilities Key Personnel and Contact list

Production Manager: Paul Ingleby 07810 548980

Technical Officer: Lee Bond 07920 081734

Process Controllers: Spencer Riley 07810 585059

Paul Bolton 07917 037297

Process Operators: Drew Wilson 07880 244649

Nicola Whalley 07775 653149

Area Business Manager: Andrew Kendall 07795 375193

Area Production Manager: Simon Holding 07765 003151

ERA: Trish Gibney 07823 329072

Area Delivery Manager: Katie Harper 07584 558311

Wastewater North Engineering
Manager

Stuart Smith 07810 154082
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FORMATION OF ODOUR NUISANCE PATHWAYS

In order for an odour nuisance to occur the following conditions must be achieved.

1. The formation of odorous compounds in the wastewater

2. Transfer of compounds from the wastewater to the atmosphere

3. Transport of compounds from source to receptor, and the degree of
dispersion/dilution achieved during the transport process

1.2 Odour Generation in Wastewater Treatment Systems.

The presence of odorous compounds in a predominantly domestic wastewater is as a
result of anaerobic conditions within the system which occurs whenever all dissolved
oxygen has been utilised by bacterial respiration. Under such conditions sulphate is
reduced to sulphide by the sulphate reducing bacteria (SRB).

Anaerobic fermentation in wastewater also produces other odorous compounds such
as organo-sulphide compounds which includes mercaptans, and dimethyl sulphide. In
addition both domestic and industrial discharges will result in the release of a variety
of odorous compounds collectively termed volatile organic compounds (VOCs).

The release of odours into the atmosphere is controlled by the conditions within the
wastewater treatment system, which are:

- Solubility of the dissolved gas

- Odour compound concentration in both gas and liquid phases

- Turbulence within the system (highest odour emission rates usually
occur under high turbulent conditions)

- Wastewater temperature

Wastewater pH

1.3 Transfer and Dispersion of odour from source to receptor

In general the transfer and dispersion of odour from source to receptor is governed
by meteorological conditions (wind speed and direction), and geographical conditions
(hilly/complex terrain and the physical distance separating the receptor from the
source).

Odour released under windy conditions will disperse quickly and in some cases may
have no effect on the local residences while under calm conditions less dispersion of
the odour plume occurs before reaching the receptor.

With regard to the distance between source and receptor, in general the greater the
distance between source and receptor the greater the probability of the odour plume
being subject to mixing and dispersion with the atmosphere, and hence a greater
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degree of dilution is achieved. Lancaster WwTW is located within a rural area, there
are only a few isolated properties within a half-mile radius.
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1.3.1 Identification of Site Odour Sources and Source Materials at Lancaster WwTW

Table 1 Summary of site odour source materials

Source Material Source Area Odorous
Compound

Most Common Cause Odour
Characteristics

Wastewater

Raw Biosolids

Grit & Screenings

Preliminary Treatment
Area

Primary Treatment Area

Biosolids Processing /
Storage Areas

Hydrogen
Sulphide

Anaerobic Conditions within
wastewater/biosolids

Industrial discharge

Rotten eggs

Wastewater

Raw Biosolids

Grit & Screenings

Preliminary Treatment
Area

Primary Treatment Area

Biosolids Processing /
Storage Areas

Mercaptans Anaerobic Conditions within
wastewater/ biosolids

Decayed cabbage

Wastewater

Raw Biosolids

Grit & Screenings

Preliminary Treatment
Area

Primary Treatment Area

Biosolids Processing /
Storage Areas

Dimethyl
Sulphide

Anaerobic Conditions within
Wastewater/biosolids

Decayed
vegetables

Wastewater

Raw Biosolids

Preliminary Treatment
Area

Miscellaneous
VOCs

Anaerobic Conditions within
Wastewater/biosolids

Varies
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Source Material Source Area Odorous
Compound

Most Common Cause Odour
Characteristics

Liquid raw sludge
Unwashed Screenings

Unwashed Grit

Primary Treatment Area

Biosolids Processing /
Storage Areas

Polymer Biosolids Processing /
Storage Areas

Amines Site Operation Fishy

Hydrolysed sludge Biosolids Processing /
EEH plant

Hydrogen
Sulphide

Hydrolysis of sludge Rotten eggs
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SITE ODOUR MITIGATION AND CONTROL MEASURES

1.4 Odour Mitigation in the Design Process

Due to the proximity of the nearest sensitive receptors any potential odour release
must be minimised. For Lancaster WwTW the primary method for preventing odour
nuisance/pollution is through good housekeeping and the prevention of odours from
developing within preliminary and primary treatment areas. This is achieved through
the management and maintenance of the works inlet screens and associated launder
systems. This is to ensure that rags and other associated debris is removed and
laundered prior to disposal to storage skips. Skips are removed promptly (on a next
day service contract) to reduce the build-up of rags being stored on site which have
the potential to release odour. We also manage the turnaround of grit storage skips
(on a next day service contract) to ensure the volume of grit held on site is minimised.

The site storm water tanks are emptied automatically when incoming flow falls to a
level that will enable the auto return to activate. Storm water contained within the
tanks is returned to the works inlet where it is passed for full biological treatment
within the treatment works. This is done automatically to prevent storm water being
held for long periods in the storm tanks with the potential for septicity and associated
odour. Arma jets are used to mechanically mix the contents of the storm tanks to
ensure that solids are kept in suspension and are removed from the tanks within the
returned storm water. This prevents the formation of septic sludge and associated
odours due to the decomposition of residual sludge on the tank floor

All four Primary Settlement Tanks are automatically desludged to ensure that residual
primary sludge stored within them is kept to a minimum – the automatic sequence is
based on timer control. Mechanical scraper bridges are automatically controlled to
run the full length of each tank to scrape settled sludge from the tank floor and floating
scum from the water surface to the sludge hoppers and scum troughs respectively.
Automated valves then control the removal of sludge and scum to the primary sludge
transfer wet well from where it is transferred to the storage tanks and the dewatering
plant. By minimising sludge and scum volumes within the settlement tanks it helps
reduce the formation of septic conditions / floating sludge and the associated odour
problems.

The Sludge Storage tanks are covered and contained and the associated odorous air
conveyed by dedicated pipe work to the sludge treatment centre odour control unit
prior to discharge to atmosphere.
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1.4.1 AMP4 Project Predicted Odour Impact

Prior to the construction of a new sludge treatment facility at Lancaster, during AMP
4, a baseline odour survey was carried out.

An atmospheric dispersion model was performed to assess the impact of odour
emissions from Lancaster WwTW on the surrounding area and to identify the odour
control measures required to achieve the criteria adopted by DEFRA and United
Utilities.

The survey took place during a period of generally dry but autumnal weather in mid-
October / early November 2007.

During the survey, treatment odours were not detectable beyond the site boundary.
Within the site boundary, odour is locally discernible by the GBT building, return liquor
point at the inlet, by the inlet screws and close to the sludge pump station.

Odours from the inlet, primary tanks and sludge treatment area may increase in
warmer drier summer months.

The following drawings show the extent and concentrations of Hydrogen sulphide.

Levels of Ammonia and Methyl mercaptans were not detected above minimum levels
of 0.25ppm.



Page 15



Page 16



Page 17

1.4.2 Selection of Odour control Technologies at Lancaster WwTW

Where required and when plant design alone cannot prevent the formation or release
of odour, treatment can be provided. Methods of treatment can take a variety of
forms and can be broadly characterised into;-

Liquid phase treatment: - where the wastewater or biosolids are subject to chemical
addition to either prevent the in-situ formation of odours compounds, or to prevent
their release into the atmosphere.

Gas phase treatment: - where compounds released into the air/gas phase as a result
of liquid or biosolids processing are removed prior to the treated gas being discharged
into the atmosphere. A variety of gas phase treatment methods are generally
classified into one of the following: - chemical, biological or thermal treatment.

In many instances liquid and gas phase treatment are used in conjunction with each
other, and a variety of gas phase treatments may be used in combination to achieve
the desired level of odour removal.

Technologies used at Lancaster WwTW

The first odour control unit at Lancaster WwTW is a two stage Biological treatment
plant.

Air extracted from, the 5 raw sludge storage tanks, sludge thickening (GBT) building,
liquor balancing tank and the sludge screen skip enclosure, passes upwards through
the filter media of the first stage of the Bioscrubber and downwards through the
second stage then through the fans and up the exhaust stack to atmosphere.

Water, sprayed from nozzles in the roof trickles over the media and soluble gasses and
oxygen are absorbed onto the fixed film (slime layer) of the Bioscrubber, where
microorganisms induce biological oxidation of the absorbed pollutants.

The second is a bio scrubber and dry scrubber unit.

Air extracted from the new thickened sludge tank and new liquor balancing tank
passes through the bio scrubber entering at the bottom of the unit into the final
effluent irrigation water. The treated air passes out of the top and of the unit into the
second stage carbon media dry scrubber. The treated air from the second stage of
treatment is monitored by H2s probes and is released to atmosphere via fans up
through the exhaust stack.
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1.4.3 Description of Odour Control Technologies

Sludge Area Original Odour Control unit

Foul air is extracted from the enclosed 5 raw sludge storage tanks, sludge thickening
(GBT) building, liquor balancing tank and the sludge screen skip enclosure. Air is
removed by dedicated pipe work and conveyed to the odour treatment centre OCU.
Air is pulled through the system by dedicated extraction fans which operate on a duty
/ standby basis prior to being vented to atmosphere via a stack.

The OCU comprises a 2 stage, wet-bioscrubber. The bioscrubber is mounted above a
sump, filled with works final effluent. The sump is constantly ‘refreshed’ with new final
effluent which is sourced from the site “wash water” ring main. Old, scrubbing liquor
from the sump is displaced over a high level weir and is returned to the works inlet via
site drainage.

Scrubbing liquor is pumped from this sump by a set of duty / standby pumps on a
continuous cycle and is discharged, via nozzles in the roof, over the media pack. A
small percentage of this liquor is diverted to a sample line where the pH level is
measured. The results of the pH sample can be taken from a display within the OCU
control kiosk. A reading is taken weekly and the flow rate of fresh, final effluent into
the sump is adjusted according to this reading.

Partially treated air that has passed through the first stage of the wet-bioscrubber is
then pulled through the secondary wet-bioscrubber. This unit is designed to provide
final polishing of the air prior to discharge.

Fully treated air is then vented through a stack to atmosphere.

Abstraction points are fitted within the stack and the bio-scrubber, foul air, inlet pipe,
to allow samples to be taken of the H2S content within the air fed to the bio-scrubber,
and the treated air from the bio-scrubber prior to being discharged to atmosphere.

Monitoring of the Odour Control Unit is undertaken through Hydrogen Sulphide levels
measured using a Dragar unit and the readings are recorded on a spreadsheet retained
on site.

The odour control fans are also monitored on the MAC system with a telemetry alarm
operating should both fans fail.

New Carbon scrubber unit

The bio scrubber is designed to reduce odour in an airstream of 7162m3/hr emanating
from various sludge tanks, combined liquor pump station and liquor balancing tank.

The unit comprises of a Hot Pressed/ Glass Reinforced Plastic Moulded housing
containing polypropylene cascade filter Pak media supported on a glass reinforced
plastic grid.
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The odorous air is passed upward through the bio scrubber vessel. The bio scrubber
unit is filled with media suitable to develop and sustain a biofilm which will remove
odorous compounds. Nutrients necessary for the metabolic process are drawn from
the media/irrigation liquid.

A differential pressure monitor is provided to monitor pressure across the media bed.

There are four sample points located across the media bed at: 25%, 50%, 75% and 90%
of the bed depth. The sample points allow for performance monitoring across the
media bed to determine contaminants removal rates.

The final effluent irrigation water is sprayed over the packing tower counter-current
to the foul air continuously. The main purpose of the introduced water is to irrigate
the environment within the scrubber making it feasible for microbial activity and
survival. The introduced water is also to transport media the biodegradation process
end products. The final effluent passes through the media and is monitored for pH and
conductivity before being discharged to the on-site drainage system.

The media is irrigated by three PVC manifolds each having twelve spray nozzles and is
operated by a single electric actuated valve.

From the initial start up the efficiency of the bio scrubber increases. Optimum
operating conditions can be reached after a few weeks, although in certain cases this
could increase to months depending on site conditions and ambient temperatures.

The media is loaded via the roof mounted access hatches. The scrubber is charged
with sufficient media to bring the level up to 750mm from the top. The surface of
media is levelled out.



Page 20

1.4.4 Provision of Operational Security and Contingency as part of odour
control plant design

As the provision of containment and odour treatment is the primary measure used to
minimise the risk of odour nuisance/pollution at Lancaster WwTW,

A standby generator is provided to ensure continued operation of the OCU in the
event of a power outage on the site

1.5 Operational Management of Odour

1.5.1 Overview

As untreated wastewater and associated bio solids is inherently odorous, good
operational practice focuses upon effectively treating and then discharging/disposing
of the wastewater and bio solids as effectively and as rapidly as possible.

As wastewater is received on a continuous basis, and extensive odour containment
and treatment is employed it is not advantageous to store untreated biosolids on site,
as this may result in increases in the ‘odour load’ on the associated odour control units
and may exceed their design capacity- resulting in odour complaints/pollution.

As the provision of containment and odour treatment is the primary measure used to
minimise the risk of odour nuisance/pollution at Lancaster WwTW and as odour
containment is maximised through the mechanical extraction of air from the covered
process units, airflow must be maintained to ensure air is directed to, treated and then
discharged via the OCUs stack to ensure maximum treatment and dispersion, even
under ‘calm’ atmospheric conditions.

If mechanical ventilation is not maintained this can lead to the escape of untreated
odours, the release of potentially explosive gases/atmospheres in addition to the
development of corrosive environments within the covered process units.
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1.6 Odour Risk Assessment Procedure

1.6.1 Stage 1 Risk Assessment

United Utilities has implemented a staged approach to assessing odour risk at WwTW.

This is a desktop exercise using a series of 30 questions on an Excel spread sheet. The
questions assess the potential for septicity and odorous emissions potentially
generated from normal and intermittent operations. It also assesses risk in terms of
customer involvement i.e. customer complaints, media interest.

This assessment generates an odour risk score and the following action limits apply: -

Table 2 Stage 1 odour risk scores

SCORE COMMENT

0 – 6 Low odour risk, no further action required

7 – 14 Medium odour risk, collate data and monitor
site performance

> 14 High odour risk, move onto stage 2 site audit
for OMP

‘Y’ to any of the
questions related
to customer
involvement

Customer involvement significant. Carry out
stage 2 site audit for OMP.

The results for Lancaster WwTW are contained in Appendix B.

1.6.2 Stage 2 Assessment

The need for a Stage 2 audit and an odour management plan over and above the
baseline measures is triggered by the Stage 1 risk assessment in Table 4. It involves a
detailed site audit that reviews and identifies potential odour risks. The whole WwTW
process stream is reviewed in-terms of operation and potential for odour release

The detailed risk assessment is contained within Appendix B.

1.7 Site Housekeeping

A lack of good housekeeping can result in elevated levels of residual odour, and at
times more serious sources of odour. The majority of housekeeping is good working
practice and this approach should be implemented regardless of whether complaints
are received or not.

The following section identifies areas where particular focus should be made with
respect to house keeping.
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1.7.1 Preliminary Treatment Area Screenings and Grit Handling

Screens and grit removal detritors ensure grit and screenings are washed to remove
organic matter, and skips containing them should be removed from site as soon as is
practicable. At Lancaster WwTW screenings are washed and compressed, then stored
outside in a skip. The skips which collect grit and screenings are removed in a timely
manner, the agreement being next day removal where required.

1.7.2 Primary settlement tanks

The build-up of scum and fats on primary settlement tank surfaces can/may lead to
odour and should generally be avoided. Odour generation from the primary
settlement tanks is minimised at Lancaster WwTW by regular, automated, scraping of
the tank floor and surface. This removes solid deposits to the sludge hoppers at the
end of the tank pushes scum from the surface into scum troughs to be removed via
the de-sludging channel. The sludge collecting hoppers are de-sludged automatically
twice per day and manually once per day. The manual desludge allows the operators
to check for blocked valves and to ensure all sludge is removed from the tanks on a
daily basis.

Final settlement tanks

The build-up of scum or foam on final settlement tank surfaces can at times lead to
odour and should generally be avoided. (However, a stable scum layer can reduce
odour in some instances, e.g. sludge storage). Odour generation from the final
settlement tanks is minimised at Lancaster WwTW by the use of round final tanks
which are fitted with constantly revolving bridge scrapers. Scum is removed
automatically on each revolution of the bridge scraper and Humus sludge is removed
constantly and either returned to the aeration lanes or removed to co-settle in the
PSTs.

1.7.3 Sludge handling

The sludge handling facilities at Lancaster WwTW are operated as follows:

Primary sludge & secondary sludge are co-settled in the PSTs. When removed from
the PST (during de-sludging) the sludge gravitates via a sealed pipe to a pump well,
from where it is pumped to the “unscreened” buffer tank. Here it blends with
imported raw sludge, brought to the works via the RTT (Remote Tanker Terminal) from
other WwTW’s without sludge treatment facilities. The sludge is then pumped through
one of two sludge screens and into one of four “screened” sludge storage tanks. From
these tanks, sludge gravitates to the GBT (Gravity Belt Thickeners) feed well and is
then pumped to one of two GBTs to be dewatered up to 6% dry solids and then into
the Thickened sludge buffer tank. Thickened sludge is sent to the Enhanced Enzymic
Hydrolyser, MAD digesters and finally to the digested sludge, storage tanks. All raw
sludge processes are within odour controlled tanks or buildings hatches on tanks or
other possible sources of odour are closed at all times other than for maintenance and
access. Air is extracted from these tanks to the two stage bio-scrubber odour control
unit (OCU).
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1.7.4 Spillages

Spillages at Lancaster WwTW are usually due to the blinding of the screens and the
overloading of the screenings dewatering system. Sources of possible spillage should
be considered and avoided at the design stage where possible.

Often, spillages involve sludge: an interruption to continuous sludge processing could
lead to spillage from a storage tank or cause sludge levels to build up in settlement
tanks, one of the known risk factors for odour at WwTW’s.

At Lancaster WwTW the site is monitored for spillages as part of routine inspections.
If a spillage occurs, it is washed into site drainage as soon as possible, where it’s
returned to the head of the WwTW for full treatment.

If spillages are a recurring incident, investigations in to the cause of such occurrences
should be undertaken, and action taken to minimise these occurrences.

The following table summarises and identifies potential odour sources at Lancaster
WwTW, the primary mitigation methods employed, and contingencies measures are
provided, in addition to the roles and responsibilities of key personnel.
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Table 3: Risk assessment of potential odour sources

Process Unit
Description/Area

Potential Source
material of Odour

Identify cause of
potential odour
releases or abnormal
situations

Primary Control Measures Contingency Measure What actions are taken and who
is responsible

Preliminary
treatment Inlet flow

Septic wastewater Seasonal effects-
elevate
temperature/low
rainfall

Illegal trader
discharge on network

Regular monitoring at WwTW inlet for unusual sewage
conditions

Trade effluent control on network.

Site staff to monitor odours at
the inlet during regular site
tours

Process Controller will be
responsible for the monitoring of
inlet flow. If a problem is
identified that has no obvious
appropriate actions then a
meeting between interested
parties including DPM, TO, FSE’s
PC’s instigated by the PC will
take place ASAP. The ultimate
responsibility for resolving the
issue falls to DPM

Preliminary
treatment Detritors
& Grit handling

Septic wastewater

Residual Organic
material retained
within grit

Grit stored on site for
prolonged periods

Routine operation checks and maintenance to ensure
plant is functioning as per design.

Arrange for more frequent
removal of grit skips

Process Controller will be
responsible for the monitoring
and reporting of odours.

If a problem is identified that has
no obvious appropriate actions
then a meeting between
interested parties including
DPM, TO, FSE’s & PC’s instigated
by the PC will take place ASAP.
The ultimate responsibility for
resolving the issue falls to DPM

Preliminary
treatment Inlet
screens screenings
handling

Septic wastewater

Residual organic
material retained
within screens and
conveyance system

Unwashed screenings
containing organic
matter. can turn
odorous

Screenings stored of
site for prolonged
periods

The screenings are washed and inspected, and any
malfunction in washing facility will be rapidly repaired.
Identified spares will be stored on site to enable rapid
repairs

Routine operation checks and maintenance to ensure
plant is functioning as per design

The service agreement for screening removal is for next
day removal.

Arrange for more frequent
removal of screenings skips

Process controller will be
responsible for monitoring
screenings; initiating
maintenance; and requesting
their removal. If a problem is
identified that has no obvious
appropriate actions then a
meeting between interested
parties including DPM, TO, FSE’s
& PC’s instigated by the PC will
take place ASAP. The ultimate
responsibility for resolving the
issue falls to DPM
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Primary treatment

primary settlement
tanks and associated
structures

Septic wastewater

Raw sludge

Floating fats oils
grease (FOG)

Failure of desludge
system resulting in
bio solids
accumulating with in
tank

Storm surges
resulting in loading of
tanks

Seasonal Effects-
warm conditions and
low rainfall resulting
in more septic
conditions and longer
retention times within
tanks

Provision of scum removal on tanks.

Tank desludge is controlled automatically through timer
control.

Daily manual desludge, to ensure all desludge valves are
operational and sludge is able to flow through them.

Ferric dosing is being
providing primarily to remove
Phosphate but will also
enhance settlement within
the PSTs & will also,
potentially provide addition
benefit of precipitating
sulphide out of the
wastewater preventing
release to atmosphere

Process Controller will be
responsible for inspections of
the tanks; initiating
maintenance; arranging
cleaning.

If a problem is identified that has
no obvious appropriate actions
then a meeting between
interested parties including
DPM, TO, FSE’s & PC’s instigated
by the PC will take place ASAP.
The ultimate responsibility for
resolving the issue falls to DPM

Primary treatment

Primary tank
desludge chambers
and forwarding
pumping station

Raw sludge

Floating fats oils
grease (FOG)

Failure of forwarding
pumps/blockage
within pipe work
resulting in bio solids
accumulating within
tank

Storm surges
resulting in loading of
tanks

Seasonal Effects-
warm conditions and
low rainfall resulting
in more septic
conditions and longer
retention times within
tanks

Routine operation checks and maintenance to ensure
plant is functioning as per design

Monitoring of sludge transfer main and sludge storage
tank levels to detect blockages

Ferric dosing is being
providing primarily to remove
Phosphate but will also
enhance settlement within
the PSTs & will also,
potentially provide addition
benefit of precipitating
sulphide out of the
wastewater preventing
release to atmosphere

Process Controller will be
responsible for inspections of
the tanks; initiating
maintenance; arranging
cleaning.

If a problem is identified that has
no obvious appropriate actions
then a meeting between
interested parties including
DPM, TO, FSE’s & PC’s instigated
by the PC will take place ASAP.
The ultimate responsibility for
resolving the issue falls to DPM

Secondary
Treatment 2 aeration
lanes each with 5
aeration pockets,

Septic Wastewater.

Power loss

Aerosol effect, caused
by action of surface
aerators

Regular checks of operating parameters and maintenance
of pumps and aerators to ensure the plant is functioning
as per the design

Pre-installed “hook up” point
for temporary generator in
the event of power loss.

Process Controller will be
responsible for inspections of
Aeration plant; initiating
maintenance; arranging
cleaning.

If a problem is identified that has
no obvious appropriate actions
then a meeting between
interested parties including
DPM, TO, FSE’s & PC’s instigated
by the PC will take place ASAP.
The ultimate responsibility for
resolving the issue falls to DPM
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Sludge Treatment
Centre Storage Tanks

Raw sludge’s
(normal condition)

Accumulation of
sludge within tanks

Process units covers
left open/damaged

Failure of
downstream sludge
processing plant will
result in prolonged
storage period

Failure of tank mixing
system

Sludge tanks are enclosed with air extraction and odour
controlled.

Hatches are kept shut except for inspections or
maintenance.

Routine operation checks and maintenance to ensure
plant is functioning as per design

Tanks filled and emptied in
sequence to prevent
unnecessary ageing of sludge
and possible septicity

Process Controller will be
responsible for ensuring raw
sludge storage times are
minimised; monitoring of
storage tank condition;
monitoring the odour abatement
kit performance; initiating
maintenance.

If a problem is identified that has
no obvious appropriate actions
then a meeting between
interested parties including
DPM, TO, FSE’s & PC’s instigated
by the PC will take place ASAP.
The ultimate responsibility for
resolving the issue falls to DPM

Sludge Treatment,
Sludge Screens Skip
Building

Residual organic
material retained
within skips

Unwashed screenings
containing high
amounts of organic
matter can produce
odour.

Screenings left
standing for
prolonged periods in
skips.

Screenings not
disposed of.

The screens and equipment are regularly inspected to
ensure correct operation.

The screens discharge into storage skips which are
contained in an enclosed building with extraction and
odour control.

There is a service agreement for the removal of
screenings from site.

Arrange for more frequent
removal of screenings skips

Consider provision of masking
sprays around area

Process controller will be
responsible for monitoring
screenings; initiating
maintenance; and requesting
their removal. Spares to be
ordered and stored as agreed
between PC&FSE. If a problem is
identified that has no obvious
appropriate actions then a
meeting between interested
parties including DPM, TO, FSE’s
& PC’s instigated by the PC will
take place ASAP. The ultimate
responsibility for resolving the
issue falls to DPM

Sludge Treatment.
Building containing
Gravity Belt
Thickeners,
thickened sludge
storage tank and
digester feed pumps.

Raw Sludge

Centrate

Polyelectrolyte

Under normal
conditions sludge will
have a high potential
for odour.

Sludge Spillages and
pipe work leaks.

Polyelectrolyte
spillages (liquid form)

Provision of Duty/Standby equipment for critical kit such
as pumps, centrifuges dosing pumps and extract fans-
with auto change over in the event of equipment failure

Complete wash down of any out of service units.

Wash down of any spills immediately.

Keep doors closed, unless ingress or egress is required.

Operation of GBT’s is
automated, to start and stop
as required 24/7 dependant
on sludge stocks, before and
after thickening. This method
of operation is designed to
minimise quantities of sludge
stored on site and ensure
continuity of feed to
digesters.

Process controller will be
responsible for monitoring
GBT’s; initiating maintenance;
Spares to be ordered and stored
as agreed between PC&FSE. If a
problem is identified that has no
obvious appropriate actions then
a meeting between interested
parties including DPM, TO, FSE’s
& PC’s instigated by the PC will
take place ASAP. The ultimate
responsibility for resolving the
issue falls to DPM
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Sludge Treatment
Centre – Centrate
Bulk Storage tank.

Centrate Under normal
conditions centrate
will have a high
potential for odour.

Centrate stored within an enclosed tank with air
extraction

Hatches are kept shut except for inspections or
maintenance.

Immediate wash down of spillages.

Complete wash down when equipment is no longer in
use.

Process Controller will be
responsible for ensuring
hatches/doors are closed and
monitoring the odour abatement
kit performance.

If a problem is identified that has
no obvious appropriate actions
then a meeting between
interested parties including
DPM, TO, FSE’s & PC’s instigated
by the PC will take place ASAP.
The ultimate responsibility for
resolving the issue falls to DPM

Sludge Treatment
Area odour control
unit

Foul air- arising
from covered
sludge storage
tanks and process
units

Failure of OCU

Inlet design load
exceeding design

Odorous compounds
present which cannot
be removed by
installed technology

Poor control of
ORP/pH within
bioscrubber

Activated carbon
capacity exhausted

Routine operation checks and maintenance to ensure
plant is functioning as per design

Provision Duty/Standby equipment for critical kit such as
recirculation pumps and extractor fans- with auto change
over in the event of equipment failure

Bypasses provided around each process stage to allow
individual stages to be maintained, whilst providing at
least one stage of treatment and ensuring
ventilation/odour containment is maintained

Provision of dual validation pH instrumentation

Routine monitoring of bio-filter for the removal of
Hydrogen sulphide – to enable media changeover to be
pre planned

Provision of standby
generator in case of power
loss to site.

Process Controller will be
responsible for inspections of
the tanks; initiating
maintenance; arranging
cleaning.

If a problem is identified that has
no obvious appropriate actions
then a meeting between
interested parties including
DPM, TO, FSE’s & PC’s instigated
by the PC will take place ASAP.
The ultimate responsibility for
resolving the issue falls to DPM
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1.8 Contingency Measures and Maintenance Conditions

1.8.1 Alternative Routes

In the event of planned maintenance to the Unscreened, sludge buffer tank (MBT 4).
When both storage tanks at the RTT were full, imported sludge would be diverted to
the works inlet and pass through the full treatment process. The imported sludge
would co-settle in the PSTs with the indigenous sludge. The auto-desludge system for
the PSTs would be switched off while work on MBT 4 was undertaken.

In the event of planned maintenance to the main Screened, sludge buffer tank (MBT
5). Screened sludge would be diverted to one or all of the three “back up” screened
sludge buffer tanks. MBT 1, MBT 2 & MBT 3.

1.8.2 Temporary / Mobile Contingency Equipment

All pumping operations on site are either configured with Duty/Assist pumps or
Duty/Assist/Standby pumps. A mobile 6” pump and flexible hoses are also available
on site. In the event of a power failure to the site the Odour control unit is fitted with
an automated, back-up, generator. Other essential equipment is fitted with ‘Hook-up’
points for mobile generators for when the power failure event is extensive or planned.

1.8.3 MAINTENANCE

Records of maintenance requirements, including prioritisation and consideration of
criticality for individual assets, form part of the maintenance strategy within United
Utilities. All EP assets are flagged as a priority as are scheduled inspection tours. All
work completed is held on United Utilities’ asset inventory and work planning system,
MAMS. The MAMS work order system schedules the frequency of inspection tours
and the preventative maintenance tasks carried out as part of these tours, this
schedule is agreed between the Resource Coordinators and the District Process
Manager, it is reviewed and amended as deemed necessary. Further maintenance and
control parameters of the processes at Lancaster WwTW are kept within the site
“Odour Control Unit” SSI’s as part of the sites Quality Assurance System. Best
endeavours will be used to maintain suitable critical spares and consumables as
indicated below.
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Odour abatement kit – critical spares and consumables

Table 4: Critical spares and consumables

Equipment Re-order level
Time
remaining at
re-order

Responsibility

Drager (short term
Tubes)

2 packs remaining 5 weeks Process Controllers

pH buffer solution At 1 per probe 1 week Process Controllers

MONITORING

1.9 Daily site tour

Monitoring of the odour control unit is done manually during the daily site tour.

Correct operation of the unit is checked

Daily pH readings of the effluent are recorded.

H2S content of the air flow, pre and post, are taken and recorded weekly.

1.10 Monitoring site hydrogen sulphide emissions

Hydrogen sulphide (H2S) is the most commonly monitored odour component, and is
often used as a surrogate or indicator of “odour” because it is almost always present
under septic conditions.

For the purpose of monitoring site odour, as opposed to those installed for Health and
Safety purposes H2S is manually analysed weekly from the vent stack from the OCU.

Due to the remoteness of the site there are no H2S monitors installed on site, other
than those installed for Health and Safety reasons.
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Monitoring Odour Control Critical Operating parameters

Table 5 Summary of routine odour control monitoring activities and frequencies

Site Equipment / Activity D
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6
M

o
n

th
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n

n
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al
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Expected Range Comment

Lancaster WwTW

Bio Trickling Filter

Check for leaks  General Visual Inspection

Log hours run  Expected pressure on gauge Information logged to identify performance trends

Sample pH of effluent, adjust
water supply if necessary


5.5-7.5

Confirm working within optimum range

Outlet contaminant concentration 
<20ppm On-going check for performance Draeger tube or similar

technology will be utilised

Media sampling  10% Active Check for activity

Replace Media 
10% Active As specified in asset standard. May change due to type of media

used in the scrubbing system and based on analysis above.
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ODOUR MONITORING AND COMPLAINT INVESTIGATION PROCEDURES

1.11 Odour status investigation (sniff testing)

Hydrogen sulphide (H2S) is the most commonly monitored odour component, and is
often used as a surrogate or indicator of “odour” because it is almost always present
under septic conditions.

Lancaster WwTW site operative’s priority will be to deal with the potential ongoing
performance of the relevant OCU and bring it back to efficient odour reduction. When
resources’ allow, staff will complete an odour mapping exercise to determine whether
or not Lancaster WwTW is complying with the operating parameters of the OCU.

As part of the required response to an odour complaint Lancaster WwTW staff will
carry out an odour investigation using the template below, along with site specific
information such as performance of the odour control unit, the containment of any
potential odours in terms of closed doors, appropriate fans operating, spills etc.
(Appendix A - Odour complaints report form)

If the Production Manager deems it appropriate he will liaise with the local
community.

This approach taken by United Utilities can be very valuable with regard to collating
useful data based on staff pro-actively odour monitoring around the Sites receptors
and neighbourhood.

Staff normally exposed to the odours may not be able to detect or reasonably judge
the intensity of odours off-site.

The location where staff carries out the required monitoring will depend on whether
they are responding to a complaint, wind direction, or whether the staff are
proactively checking the sites state of compliance as a result of the above trigger
levels.

The assessment may involve staff walking along an agreed route that the site has
determined takes in the nearest or most common receptors. Another option is to
choose specific fixed points as opposed to a route this enables staff to evaluate the
changing situation over several weeks or months.
Staff record and report any external activities that could be either the source of the
odour, or contribute to the odour.

See Odour complaint report form in Appendix A

Staff Training

Competence assessments are carried out as part of the UU appointments procedure
and all staff receives bi-annual performance reviews. Process Controllers receive
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externally accredited training to gain competence on treatment process units. In
addition all staff receives general training in the maintenance and operation of the
OCUs and any additional training as identified through personal development plans.

Odour complaint training that includes monitoring, investigating and reporting of
odour issues is also provided to all staff. This training details the legislative background
to odour pollution including the relevant H4 and DEFRA guidance. The role and
importance of the Sites odour management plan is covered in briefing and training
that all staff receives.

OMP REVIEW AND UPDATE

The OMP is to be reviewed every year or sooner if any of the following occur:

- There is an increase in public interest e.g. Local Authority /EA requests
an update or a local action group is set up and/or requests an update

- Regulations or guidelines are updated

- If the internal audit dictates an update

If there are significant changes on site e.g. due to capital spend

This update is to be led by the Wastewater Operations Technical Team in
conjunction with WwTW operations staff.

District Process Manager Sign-off: Date:

Process Controller sign-off: Date:

Catchment Manager sign-off Date:



Odour Compliant Form Pro-forma

Odour Report Form

Odour Diary Pro-forma

Odour Complaint Report Form

Time and date of
complaint:

Name and address of complainant:

Telephone number of complainant:

Date of odour:

Time of odour:

Location of odour, if not at above address:

Weather conditions (i.e., dry, rain, fog, snow):

Temperature (very warm, warm, mild, cold or
degrees if known):

Wind strength (none, light, steady, strong, gusting):

Wind direction (e.g. from NE):

Complainant’s description of odour:

1 What does it smell like?

Intensity: (see below)

Duration (time):

Constant or intermittent in this period:



Does the complainant have any other comments
about the odour?

Are there any other complaints relating to the
installation, or to that location? (either previously
or relating to the same exposure):

Any other relevant information:

Do you accept that odour likely to be from your
activities?

What was happening on site at the time the odour
occurred?

Operating conditions at time the odour occurred

(e.g. flow rate, pressure at inlet and pressure at
outlet):

Actions taken:

Form completed by: Date Signed



Odour Diary Sheet No

Name:

Telephone Number:

Address:

Date of odour:

Time of odour:

Location of odour, if not at above address:

Weather conditions (dry, rain, fog, snow etc.):

Temperature (very warm, warm, mild, cold or degrees if known):

Wind strength (none, light, steady, strong, gusting):

Wind direction (e.g. from NE):

What does it smell like? How unpleasant is it?

Do you consider this smell offensive?

Intensity – How strong was it? (see below 1-5):

How long did go on for? (time):

Was it constant or intermittent in this period:

What do believe the source/cause to be?

Any actions taken or other comments:

INTENSITY (DETECT ABILITY)

1 No detectable odour
2 Faint odour (barely detectable, need to stand still and inhale facing into the wind)
3 Moderate odour (odour easily detected while walking & breathing normally)
4 Strong odour
5 Very strong odour (possibly causing nausea depending on the type of odour)



APPENDIX 1

Odour Management Plan

Category 1 - Odour Risk Assessment

General Site Information

Site Name: Lancaster

Completion Date 28-Aug-18

Domestic Population 76,042

Population equivalent
81,240 (includes holiday

population)

Consented flow (FTFT, FTW etc.) FTFT 93.8 Ml/day

Average daily flow 40

Design biological loading rates

Actual biological loading rates

5

Medium odour risk, collate data & monitor site performance

GUIDANCE: -
- Complete the general site information below then,
- Answer all the questions on the following worksheets
within the yellow shaded boxes. Please answer using
one of the options given in the brackets. If the questions
is not applicable put N/A.
- This will generate an odour risk given below and next



SEPTICITY RISK ASSESSMENT

Lancaster

SEWAGE

How does crude sewage arrive at works
(Gravity/Pumped/Both?)

Both 1

High proportion of TE or imported wastes
(Y/N)?

N

If yes to Q2 is there septicity control (Y/N)?

1
SLUDGE

Desludging of PSTs - (Auto/Manual/Both)?

Both 0.5

Principle sludge origin - (Primary or
cosettled)?

Cosettled 1

Tankered imports to works (Y/N)?

Y

1.5
RISK OF EMISSIONS FROM NORMAL
OPERATION
Lancaster
SEWAGE
Is secondary treatment (under or over
loaded)?
under 1
Hydraulic loading (under or over loaded)?
over 1
Are key processes covered and air treated
(Y/N)?
y 0
If yes, are performance tests done on the OCU
(Y/N)?
y 0
Is the OCU in working order (Y/N)?
y 0
Is the WwTW a coastal site (Y/N)?
y
If yes to the above question, is ingress an issue
(Y/N)?
n
Are there areas of high turbulence on site
(Y/N)? i.e drops of greater then 20cm are
considered to increase risk.



n
2

SLUDGE
Are sludge processes covered (Y/N/Part)?
y
Are sludge processes odour controlled
(Y/N/Part)?
Part 0.5
If yes, are performance tests done on the OCU
(Y/N)?
y 0
Is the OCU in working order (Y/N)?
y 0
Sludge processes air mixed or evidence of
other sources of excessive turbulence (Y/N)?

Is tanker unloading/loading odour controlled
(Y/N)?
y 0

0.5

RISK OF INTERMITTENT EMISSIONS

Lancaster

SEWAGE

Are PST sludge blankets regularly over 0.5m
(Y/N)?

n

Are storm tanks emptied in a timely effective
manner (Y/N)?

y

Are there any outstanding maintenance issues
that may have an impact on odour production
(Y/N)?

n

0
SLUDGE

Do maintenance activities require opening of
enclosed processes (Y/N)?

n

Are there any outstanding maintenance issues
that may have an impact on odour production
(Y/N)?

n



0
PERCEPTION OF ODOUR RISK
Lancaster

Media interest (Y/N)?
0
Political interest (Y/N)?
0
Local action group (Y/N)?
0
Is there encroachment from housing or
commercial development (Y/N)?
0
Number of complaints in last 12 months

0


