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‘Upstream Assets (Trunk mains) are the arteries of our water supply networks that 
ensure water keeps flowing out of  customer taps, but they are also the assets that 
cause the most catastrophic supply events and damage on failure. 

With that in mind it makes no sense that historically they have been the poor 
relation with regards to full and accurate sensing, monitoring and maintenance.’  
UKWIR Best Practice for Flow Monitoring Zones
Co Author - Dave Collins – AtkinsRéalis 

AtkinsRéalis  

(Issued 2021 UKWIR – Authored By AtkinsRéalis) 
https://ukwir.org/best-practice-for-trunk-main-flow-monitoring-areas-0

UKWIR - Best Practice for Upstream Flow Monitoring Zones

https://ukwir.org/best-practice-for-trunk-main-flow-monitoring-areas-0


What are UFMZs

Why have UFMZs?

• Account for every drop of water extracted from 
the environment

• Unable to assess how water dissipates across 
the network - especially in incidents

• Improve Supply Demand balances and the 
Water Balance

• No standards – not treated like Assets in the 
same way DMAs area

Benefits – Far wider than leakage

• Network and operational awareness;

• Incident management and reviews;

• Improved network models

• Improved evidence for Capital Investment;

• Improved Production Planning;

• Improvements to Water Quality

Also known as: -
• Tiles
• TMA Balances
• Trunk Main DMAs



The Water Balance – Upstream Leakage

GAP

STRATEGIC RESEVOIR

TRUNK MAIN:

DMA Leakage

Share of Gap

Bottom Up

Based on Minimum Night 
flow method

OPERATIONAL USE:
ILLEGAL USE:
LEGAL UNBILLED 
(EMERGENCY SERVICES 
ETC) USE:

TOP DOWN Leakage 
(CALCULATED): 

 

METERED 
CUSTOMER USAGE:

WATER PRODUCTION 
METER ERROR:

CUSTOMER METER 
ERROR:

UNMETERED 
CUSTOMER USAGE:

Top Down

BABE – Burst and Background Estimations

Started to be used from 1994 to estimate levels of trunk main 
leakage based on: -

• Length, size and material of mains;

• Historic repair records;

• Historic active leak detection performance;

• Perception of condition and pressures.

Upstream Leakage reporting methods Data provided to Upstream Workgroup – Feb 2022

AtkinsRéalis  



Strategic Balances 
- Reporting 

AtkinsRéalis  

Reporting Area Upstream leakage = 

 + Distribution input 

 – Exported Water

 – Measured Flow into DMAs

 – Upstream Demand

UFMZs 
– Targeting and Improvement

UFMZ UFW = 

 + Water in 

 – water out 

 – Measured Flow into DMAs 

 – Upstream Demand

=  ∑
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Good Balances 
– Updating Demands Estimate / Findings leaks

6

• Non DMA Demand in Leakage system 0.035Ml/d

• UFW profile calculated demand  0.130Ml/d

Actions – 

• Update Demand for Non-DMA area to 0.13Ml/d 

• Review demand in area and update systems.

• Review Zero error on DI meter

• Review bi-directional meter

• Undertake leak detection

• Validated UFW – 0.305Ml/d

• Single trunk main with off takes to Semi-Rural DMAs

• DI meter vs 7 DMAs and 1 bi-directional DMA meter

• 180 properties in Non DMA area 

• Unvalidated UFW = 0.410Ml/d

1 Trunk main leak found – 0.1Ml/d

Outstanding UFW   - 0.2Ml/d



The Upstream Workgroup
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Areas of Improvement Identified in UKWIR Report

• Leakage Software to be updated for UFMZs 
validation, infilling data and potential for reporting

• Meter accuracy + impact of telemetry standards
• Detection - Cost and risk
• Develop a Proactive Culture  - Confidence and 

Uncertainty 

• Formed in 2022

• Facilitated by AtkinsRéalis 

• Free of charge for all Water Companies to attend 

• Bi-annual meetings

• Guest presentations by Water companies, UFW 
software providers and suppliers of Trunk Main UFW 
detection equipment

• Sessions have been attended by 14 of the UK based 
water companies



UFMZs – Moving to be Proactive

AtkinsRéalis  

• A change in culture is needed.

• Accept its UFW 

• Resolve uncertainties, don’t hide 
behind them

• Seek to obtain the best estimate 
of upstream leakage with the 
data available

• Strive to improve

Element Consideration

DI Meters Existing processes exist to validate and confirm DI meter accuracy
• UFMZs help to challenge or identify issues
• Easy to include factors in flow balances

DMA meters Existing processes exist for availability and operability
• UFMZs help to challenge or identify issues
• Validation process help improve estimates for missing or erroneous flow data

Non - DMA 
Demand

Only Small % of properties exist outside of DMAs
UFMZs help to understand where there are gaps in data or incorrect demand estimates.
• Helps to identify unknown connections

Trunk Main 
meters 

Biggest factor of error - Not used for reporting 
• Resolution improves confidence in only UFMZs impacted
• Improve ability to understand UFW and target leakage activities if required

Connectivity 
between UFMZs

Unless the connection is an unmetered connection between the reporting areas
• Unmetered connections between UFMZs within the same reporting area have no impact on reported 

number
• UFMZs will help to find unmetered connectivity 
• Estimates to be provided during validation
• New meters identified and funded 

DMA operability Using Actual Meter Flow data not the calculated DMA Total Daily Flows 
• Removed risk of estimates caused by erroneous DMA data or inter DMA breaches
• DMAs breached off upstream areas, will show up in the balances and suitable adjustments made 

during validation
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