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* Privatization of the UK water sector since the 1990s

* Asset Management Period (AMP) cycles
* 5-year regulatory cycle set by Ofwat (the regulator)
* Dictates investment and performance targets for water companies

* Key priority areas for water distribution systems:
* Leakage, interruptions to supply, water quality
* Digitalization a core focus in AMP8 (2025-2030) 

Regulatory context in the UK 
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* Prof. Ivan Stoianov, PI of InfraSense 
Labs & founder of Inflowmatix

* Applied research addressing AMP 
cycle priorities

* Experimental programs across the UK

InfraSense Labs
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InfraSense Labs

Research applications:
* Pressure control

* Leak localization

* Network resilience

* Water quality control

* Model calibration

Monitor

Model

Optimize

Control
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A smart network demonstrator

* Multi-feed pressure 
managed area

* 6 remote controlled valves
* > 60 pressure monitoring 

devices
* 10 continuous water

quality sensors

Bristol Water “Field Lab” 

Dynamic Boundary Valve (DBV)

Pressure Reducing 
Valve (PRV)
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This presentation

* Overview of experimental program for continuous water quality 
monitoring in distribution systems

* Enhanced temporal observability from near real-time data

* Using data to support operational decision making
* Asset management 🡨 targeted field investigations
* Regulatory compliance 🡨 more and better evidence
* Operational efficiency 🡨 improved predictions, less sampling

(?)
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Sensor technology

MetriNet Q52 Multiparameter Water Quality Sensor

* Reagent-free electrochemical sensor

* Flow cell with controlled 200 mL/min
flow rate

* Continuous monitoring of chlorine, pH, 
temperature, turbidity, and conductivity
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Sensor technology

MetriNet Q52 Multiparameter Water Quality Sensor

Other technologies:

* Reagent-free electrochemical sensor

* Flow cell with controlled 200 mL/min
flow rate

* Continuous monitoring of chlorine, pH, 
temperature, turbidity, and conductivity



9
Inlet

Sensor

DMA/zone 
boundary

Sensor deployment

Bollard Kiosk Hydrant

Inlet
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On-site calibration

* Monthly single-point calibration using DPD samples

* Observations: 
* Largest errors occur during

flow cell blockages

* No correlation between error 
and sensor age (up to 3 years old)

* Installation conditions matter
(e.g., low flows, flooding)

Bland-Altman plot
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Experimental evaluation

* Test single-point calibration performance

* Closed-loop circuit with controlled
flow, temperature, and pH

* Findings:
* Higher calibration concentrations

(0.5 –1.0 mg/L) improve accuracy

* Higher temperatures overestimate;
lower temperatures underestimate (+/-10%)
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Data acquisition & management

Multiple data 
sources to one 

database 
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Operational insights & tools
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Temporal observability

Event detection
* Source water change
* Flow reversal
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Temporal observability

Problematic areas
* Higher decay
* Longer residence time
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Temporal observability

Seasonality (2022 to 2024)
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Hydraulic connectivity

Signal 1

Signal 2

Granger causality test: can signal 1 be used to predict signal 2?
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Hydraulic connectivity

BW-3

BW-1
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Hydraulic connectivity

BW-3

BW-1

BW-4BW-9
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Model calibration + uncertainty quantification

 

Water Quality 
Model

 

Estimate probability distributions of decay parameters

Bayes’ Theorem
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Probabilistic prediction

BW-12
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Probabilistic prediction

BW-3
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Probabilistic prediction

BW-6
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Sensor placement

* Continuous sensors
* Key connections/offtakes

* Along principal flow paths

* Known problematic areas

* Manual grab sampling
* Complement continuous sensing 

“observable paths”

* Support regulatory compliance

Observable paths 
(differentiated by
wall decay groupings)
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Potential benefits

1. Regulatory compliance
* Near real-time event detection and response
* More and better evidence for legal compliance

2. Operational efficiency
* Reduced manual grab sampling costs
* Targeted field investigations (e.g., flushing, additional grab sampling)
*  Optimized chlorine dosing

Future work to investigate continuous water quality monitoring 
deployments in Canadian water distribution systems



Questions?

Bradley Jenks | b.jenks@hydratek.com 

Fabian Papa | f.papa@hydratek.com

Ivan Stoianov | ivan.stoianov@imperial.ac.uk 


