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SEPA CAS Guidance
Calibration of monitoring and measurement equipment at
Sewage Treatment Works

Purpose

This paper presents SEPA guidance for use in the compliance assessment
scheme, CAS, when assessing the calibration of monitoring and
measurement equipment at sewage treatment works, STW. It applies to
Scottish Water and all other operators of sewage treatment works.

The paper also presents information submitted by Scottish Water outlining its
approach to calibration and the methods and techniques that are used

The principles and approach in this paper have been agreed between SEPA
and Scottish Water

The guidance in this paper is only for use in SEPA’s compliance assessment
scheme, it does not affect SEPA’s enforcement policies/guidance or any
enforcement action against any licence.

Background

The calibration of monitoring and measuring equipment is important to ensure
that the operator of any STW and SEPA have confidence that the measured
data produced is accurate. SEPA is largely concerned with the measurement
of inlet flows, storm overflow and flow to full treatment. The operator of a STW
may have many other measuring devices detecting sludge blankets and
sludge pumps which also require calibration and maintenance.

There is usually limited ability of an operator to control flows arriving at a
STW, as such inlet flow recording is required less for operational control and
more for information on the flows and loads being treated at a works to
establish whether a works is becoming hydraulically overloaded (by
assessment of the dry weather flow (DWF)).

It is important to ensure that the required flow of sewage is being passed
forward for full treatment in order to avoid premature operation of storm
overflows. This flow to full treatment (FFT) must be accurately established.

The importance and sensitivity of such flow information to SEPA and the
operator can vary depending on the current hydraulic capabilities and overall
performance of the particular STW'’s and the environmental sensitivity.

Most SEPA STW licences contain a condition which requires that all
monitoring/ measuring equipment shall be calibrated e.g.

All << monitoring/ measuring>> equipment referred to in this licence shall be
calibrated regularly and in accordance with the recommendations of the
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manufacturer << and/or>> to any relevant current certification standard.
Evidence of calibration shall be maintained and available for inspection by a
SEPA Officer.

24

Conditions such as
Management Attribute: Plant and
infrastructure and monitoring equipment

these are assessed under

Compliance Assessment Scheme, CAS.

25

the Environmental
Infrastructure: Maintenance of plant,
(including calibration)

in the

Guidance on assessing this attribute over the whole year is contained within

Annex 5 of the CAS guidance manual (an extract of which is reproduced in
Table 1 below:

2.6

Supplementary guidance as presented in this paper is required to aid SEPA

staff in assessing monitoring and measurement equipment at all sewage
treatment works to ensure consistency of approach.

Table 1: Extract of Annex 5 ‘STW and Trade’: CAS guidance manual (2011)

Environmental
Management

EMC attribute

Licence
condition

Compliant

Minor non-
compliance

Major non-
compliance

Comments

activities.

Plant and infrastructure

(eg very good knowledge by most staff at higher risk larger sites).

The EMC aspects below should be assessed at a level of detail appropriate to the scale and risk of the licensed

Maintenance
of plant,
infrastructure
and
monitoring
equipment
(including
calibration)

Fully
maintained.

Maintenance
procedures in
place and
adhered to.

Full
calibration of
monitoring
equipment.

Evidence of lack
of maintenance
of effluent
treatment works
and/or

Maintenance
procedures
incomplete or
inadequate;
and/or

Deviation from
maintenance
procedures
which have not
been notified to
and/or agreed by
SEPA and/or
which are liable
to cause a minor
environmental
event. Cat. 3)

Partial
calibration of
monitoring
equipment.

Significant lack of
maintenance of
effluent treatment
works and/or

No maintenance
procedures in
place; or

Significant
deviation from
maintenance
procedures, which
are

liable to cause a
significant or major
environmental
event (Cat. 1 or 2)
and/or

No calibration of
monitoring
equipment.

Is it being
maintained? are
maintenance
procedures being
followed?

This attribute is
assessed where
there is a
requirement in a
licence for
maintenance of plant,
infrastructure and
monitoring systems
(e.g. the plant will be
operated and
maintained in
accordance with best
practice condition
and conditions
relating to monitoring
equipment).

The focus should be
on maintenance of
critical plant and
equipment.

For Scottish Water
use SEPA/Scottish
Water protocol for
ensuring compliance
during maintenance;
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construction and
adverse operating
conditions as a
guide.

Note: Some minor adjustment of the wording regarding flow calibration in Annex 5 in
the CAS manual may take place during 2012 to better reflect this supplementary
guidance.

3.1

3.2

3.4

3.4

Supplementary Guidance

SEPA’s High Level Approach

The assessment of calibration should always be made in a risk proportionate
and pragmatic way, ensuring that the calibration aspects are put into
perspective with all other aspects of this EMC attribute e.g. the wider
maintenance of monitoring equipment and proportionate to the risk of harm to
the water environment.

As a guide any failure to maintain and/or calibrate monitoring equipment at a
STW which is performing well, has no significant non compliance issues with
flow or premature overflows and whose receiving water is in a good condition
and provides good levels of dilution, and hence pose little risk of significant
harm, should usually be assessed under CAS as a minor breach.

On the other hand any failure to maintain and/or calibrate monitoring
equipment at a STW which has suspected or known problems with hydraulic
overloading, premature operation of storm overflows and/or limited dilution in
the receiving waters should be assessed more harshly (tending towards
major breaches but not excluding the recording of minor breaches) as the
impact of not calibrating such equipment is potentially greater. This is
especially important if it has become impossible to measure the flow to full
treatment and/or to establish the Dry Weather Flow, DWF.

The following criteria can be used as a guide to establish the basic sensitivity
of a STW for this EMC attribute:

Sensitive STW'’s:

e Those known or perceived to be at or above hydraulic design;

e Those with known or suspected problems with premature operation of
storm overflows;

e STW’s with storm overflows in or near designated bathing and
,shellfish waters and/or could adversely affect other designated and
protected areas;

o STW’s whose discharges receive low dilution.

Less sensitive STW'’s

Authorised by: Simon Bingham
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3.5

3.6

3.7

3.8

3.9

3.10

e Those that are not considered sensitive above, and
unlikely to cause a significant environmental impact; and/or

¢ those that are have no major breaches of plant and equipment and /or
no significant breaches of environmental limit conditions (e.g.
generally performing and operated well)

Note: this does not represent an exhaustive list of criteria and others may be
relevant to a site specific situation, however the SEPA officer must always be
able to justify why a site is considered sensitive or less sensitive on the basis
on risks to or actual harm to the water environment.

Note that detailed calibration checks on some flow monitors may be
extremely difficult to carry out due to their location within a STW. A pragmatic
approach should be taken by SEPA when assessing whether detailed
calibration checks need to be carried out, as this may mean the removal of
the equipment for some time. A common sense approach should be taken in
that if no significant problems with flow are suspected then the need for
carrying out detailed checks will be less and any breaches under compliance
scheme are considered less serious. If a STW is considered sensitive and
there is evidence that a key flow monitor (e.g. one which establishes DWF
etc) may be out of calibration (discovered by looking at the long term flow
monitoring data to establish trends and/or where storm overflows are
operating prematurely) then a discussion of the long term situation regarding
flow monitoring should be carried out between SEPA and the operator (e.g.
Scottish Water), as it would be unacceptable to retain a monitor which could
not be easily maintained and calibrated. This would usually involve SEPA’s
‘Quality and Standards’ staff.

Note the licence condition for calibration does not stipulate that evidence of
calibration is kept on site but that it ‘is available for inspection’. SEPA should
take a pragmatic and common sense approach to this and where not
immediately available provide a reasonable timescale (suggested 7 working
days) for this evidence of calibration to be provided.

SEPA officers should ensure that CAS assessments on the calibration of flow
meters can be fully justified, are considered proportionate to the risks of harm
and are in line with the general principles above.

Details of Scottish Water’s calibration systems and SEPA’s approach to this is
detailed below:

Scottish Water’'s System for Calibration:

Scottish Water has a system called Maintenance Scheduled Tasks (MST’s)
for carrying out calibration checks of flow monitors (Magflows and Ultrasonic
open channel flow meters). This is presented in Appendix 1.

Note this system does not produce calibration certificates per se but does
generate and record the MST in one of their works management systems

Authorised by: Simon Bingham
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3.11

3.12

3.13

3.14

3.15

3.16

‘Ellipse’. The record of calibration checks should be checked by a SEPA
officer by asking to see evidence of it being recorded in this system.

Note any requirement for a calibration certificate in the licence conditions
should be considered met if a record of the MST and, where relevant, any
more detailed checks can be viewed using ‘Ellipse’ and the records are
satisfactory to the SEPA officer.

Note the MST checks are carried out by personnel separate from the local
operational teams e.g. Electrical and Mechanical craftsmen, other personnel
and contractors. Some of this maintenance and calibration is recorded
electronically on corporate systems rather than on paper at the site. As such
local operations staff may not have any knowledge of the MST checks being
done. However the SW wastewater team leader should be able to gain
access to the ‘Business Objects’ reporting system to produce evidence of
when the flow meters at the STW were last checked and when they are next
due to be checked failing which the records will be made available to SEPA
as soon as possible (usually 7 working days).

An extract from ‘Ellipse’ is presented below. This extract has been prepared
using a data analysis and reporting tool called Business Objects. This shows
how often it is checked (in days), when the check was last carried out and
when it is next due. A further extract is presented in Appendix 2.

Business Objects
Region: WEST

Function
Description: WASTE WATER TREATMENT

Ellipse Last Last Next
Equipment

No

Region Equipment Location
Description Description

Schedule
Description 1

Equipment
Description

Tag No Schedule Freg y 1

Date Date Date

WETWELLA ULTRASONIC
ErAIGENOORAN 005000261753 | LEVEL LT2101/1 | MEASUREMENT 364 10012011 | 21122010 | 080172012
CONTROLLER CALIBRATION
WET WELL B ULTRASONIC
gsa‘:ﬁgwMN 005000261755 LEVEL LT2101/2 MEASUREMENT 364 10/01/2011 21/112/2010 09/01/2012
CONTROLLER CALIBRATION

Example of download of calibration MST’s

WEST

WEST

Where a problem is identified through the MST then a more detailed
examination of the flow meter/ structure is carried out. An example of such an
investigation is presented in Appendix 3.

Other STW Operators

SEPA will expect that all other operators, such as those that operate
Public Finance Initiative schemes, PFI, will have a suitable planned and
prioritised system in place to carry out calibration checks and more detailed
calibration investigations.

It is not practical to present details of all other systems by all other operators
for the calibration of flow monitors in this document. However, Operators
should be able to show evidence to SEPA officers when requested that
these calibration checks have been carried out as planned.

Authorised by: Simon Bingham
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3.17 SEPA will adopt the same principles of assessment for flow calibration under
CAS for all operators which discharge effluents to the water environment and

are

regulated through the Water Environment (Controlled Activity

Regulations) (Scotland)

Key Points:

3.18  The key points for SEPA to bear in mind are that:

Scottish Water has a system in place for carrying out routine
calibration checks of flow meters (MST) - see Appendix 1.

The MST checking is done on a frequency dependant on its sensitivity
in providing operational control for Scottish Water.

Scottish Water will carry out more detailed calibration checks, but only
where a problem is suspected through the MST check or justifiable
concerns raised by SEPA. This should be documented as in the
example in Appendix 3.

SEPA would expect other operators (e.g. private operators including
those operating PFIl schemes) to have a system of calibration checks
in place and be able to demonstrate this system and show evidence of
carrying out the planned checks to SEPA officers when requested.

A proportionate and pragmatic approach should be taken in assessing
calibration under the compliance assessment scheme.

Authorised by: Simon Bingham
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Appendix 1: Scottish Water’s Procedures for the Calibration of Flow Meters:

¥ Scottish
~ Water
SW Procedures for Calibration of flow meters Mo d onaysseion Scatana

Scottish Water have a robust system for carrying out routine maintenance called MST's
(Maintenance Scheduled Tasks ) on Magflows and Ultrasonic Open Channel Flow
Measurement Devices.

Magflow devices Ultrasonic open channel flow measurement

Mo certificates are generated or recorded on site however the MST's are recorded in
Business Objects (one of our corporate data management systems).

This information is available upon request.

The system automatically generates Work Orders which are then actioned by our E&M /
ICAT teams through the corporate Click system.

Business Objects
| Ragicn: WEST

Function E
Description WASTE WATER TREATMENT

Ellipsa Last Last Pt
Rrgion Equipmant Location Equipment Behedute
. Enuipmant Tagwa senedule F 1 seneduis | Pariormed | Schoduled
Deserigtian J i SE o teeriplion L e wsription 1 L ‘Date Dato Date
= TRy TETWELL & ULTRRGGNTE -
WEST ;":";I;g"“““" 008000281758 | LEWEL LTE01 | MEASUREMENT 384 wnint | 2vmezein | cemiemz
L CONTROLLER: CALERATICH
S VETWELLE LLTRASONIC
WEET SrNeENDORAN oosoozenTes | LEVEL VTR0 | MEASUREMENT 284 W0t | 2RI | sz
CONTROLLER CALERATIGH

Examplfe of download of calibration MST's

The MST's are carried out on a frequency determined by their criticality.

Flow meters that control processes are visited once or twice a year, less important meters
(not controlling and not providing process or regulatory critical information might be
scheduled to be checked once every two years.

The checks required by the MST replicate most of those recommended by the manufacturer
but also require that drop tests be carried out if any inaccuracy is suspected.

See Scottish Waters MST's reguirement for:
HNFE1C — Efectromagflow Calibration
NLU1C — Ultrasonic Calibration
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“ Scottish
Water IILU1C

et Aluays riing Seottend

ULTRASONIC MEASUREMENT CALIBRATION

If this signal is alarmed through telemetry, prior to starting these
checks, contact Control/ Call Centre and inform them to ignore any
alarms generated relating to this instrument during the MST process.

Visual Inspection

+ Check the instrument head, transmitter and cables for any signs of
damage, grounding, labelling, alarm status etc.

¢+ Check that the signal path is unobstructed and is not being interfered
with by obstacles or surface water disturbances.

¢ Check connections of Head, Transmitter and Cables Intemnally etc.

Instrument Checks

+ Check the unit for any diagnostic alarms set within the unit in
accordance with the Makers instructions.

¢+ Check that all parameter settings are in accordance with the
manufacturers recommendations. This is particularly important where
the unit is used for flow measurement in conjunction with a standard
weir. Ensure that the weir parameters entered match the weir being
used.

+  Put the unit back on line.

¢+ Check that the values indicated are consistent between the meter,
SCADA and telemetry systems.

+ Where the signal is used for priority alarming (Out of Hours alarm),
the high and low alarm points should be initiated where possible and
the alarm checked with Control/ Call Centre/ ICAT section as
appropriate. This may require any Telemetry Keyswitch to be in the
‘Unmanned’ position temporarily.

+ Return all signals to their original state and inform Operations that the
task is complete. Update Controlf Call Centre where appropriate.

¢+ Complete work order and sign off.

+ Where the reading is suspect, a more detailed investigation may be
required using set distance checks, drop tests etc. This should be part
of a separate repair work order,
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- Scottish

Water lIFE1C

L e R

ELECTROMAGNETIC FLOWMETER CALIBRATION

If this signal is alarmed through telemetry, prior to starting these
checks, contact Controlf Call Centre and inform them to ignore any
alarms generated relating to this instrument during this MST process.

Visual Inspection

+*

*

Check the Flow meter Head, Transmitter and Cables for any signs of
damage, grounding, labelling, alarm status etc.

Check the earth connection to the grounding flanges inserted into the
pipe work immediately upstream and/or downstream of the flow meter,
Check connections of Head, Transmitter and Cables Internally etc.
Check the unit for any diagnostic alarms set within the unit in
accordance with the Makers instructions.

If used as an events logger check functionality.

Check that all parameter settings are in accordance with the
manufacturer's recommendations.

Put the unit back on line.

Check that the values indicated are consistent between the meter,
SCADA and telemetry systems.

Where the signal is used for priority alarming (Out of Hours alarm),
the high and low alarm points should be initiated where possible and
the alarm checked with Control/ Call Centre! ICAT section as
appropriate. This may require any Telemetry Key switch to be in the
‘Unmanned’ position temporarily.

Return all signals to their original state and inform Operations that the
task is complete. Update Control/ Call Centre where appropriate.
Complete work order and sign off.

Where the flow reading is suspect, a more detailed investigation may
be required using additional meters, drop tests etc. This should be
part of a separate repair work order.
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Appendix 2: Extract of Scottish Water MST checks
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Business Objects

Maintenance schedule Tasks (MST) for Calibration
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Appendix 3 Example of a detailed calibration check by SW Process Science Team

FLOW METER CALIBRATION | ;
'C G"t\rJ G{L- R a PFU'BLE-»_ veleadt A,:;..-‘.‘ h?i |\J1 ST' G’L‘?«C(L 11*).

SITE: NeilstonWwTW MODEL: OCM 111

MEASURING DEVICE: Rectangular Flume LOCATION: FE

MAIN INSTRUMENT PARAMETER CHHECKS

Parameter Definition Entered | Measured Comments
Values Values
P3 Measurement Device 1 - Rectangular flume =
P46 Range at zero head 131.9cm | 131.5cm | Changed to 131.5cm
~ P7 | Height max head 40cm -

P& Flow at max head 1841/s Auto changed to 1851/s after PMD changes
70 Approach Width Fhem 69cm
Ul Throat Width 40cm 4llemn

| uz2 Hump height Ocm Ocm

| U3 Throat Length 63.0cm|  63.0cm

SEWAGE DEPTH CHECK

[OCMI11 Measured Comments
Sewage Depth | Sewage Depth

15.2cm 15.4cm Flow meter and measured depths correspond

FLOW CALCULATION CHECK

OCM111 [ OCMII1 | Flow Calculation Check Comments
Head Flow (BS 3680 calc)

15.1em 413l | ~ 424ls Flow meter and calculated flows correspond
COMMENTS

ncillary OCM 111 parameters related to correct operation of the flow meter were verified.
‘ree discharge through flume and “standing wave™ after flume observed. _
The OCM 111 temp sensor reading at 14°C corresponded closcly with thermometer temp check of 16°C,

Date Calibration: 23/9/2010 Calibrated by: Stuart Runciman
Process Support

Next Calibration due: Sept 2011 — March 2012

= = Scottish
Water
i Process Science Team

i Leading with Science

sering trough Collaboration
ng the E nvironment




