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Overview
• Data to information: the Big data 

issue - why is less than 0.5% of 
data ever analysed and used?

• Data mining using artificial 
intelligence for knowledge 
discovery and predictive analytics

• Data-driven online event 
detection for clean and 
wastewater networks and real-
time control

• Future directions



Roads help us navigate to 
a location.
Data help us navigate to 
a decision.



“More data has been 
created in the past two 
years than in the entire 
previous history of the 
human race”

“Big Data is not about 
the data – it is about 
the analytics”

“Information is the oil of 
the 21st century, and 
analytics is the 
combustion engine”

“I have a million Big 
Data ideas, but, 
they all point to 
certain death”

You can have data without information, but you 
cannot have information without data





Analytics

Post-mortem

What will 
happen?

When will it 
happen?

Why will it 
happen?

How do we 
benefit?

How will these 
decisions 
impact 
everything 
else?

What has 
happened?

(Why has it 
happened?)

Descriptive 
analytics

Predictive analytics

Prescriptive analytics

Past Future



Why do we care?
• By 2020, at least a third of all data will pass through the cloud

• Retailers who leverage the full power of big data could 
increase their operating margins by as much as 60%.

• 73% of organizations have already invested or plan to invest 
in big data by 2016.

• At the rate at which data and our ability to analyse it are 
growing, it is reasonable to expect that most companies will 
be using the impact of big data analytics in the next five years.



Data use
• Approximately 80% of data is closed (organisational) 

or personal – large volumes untapped

• ‘If data is the new oil, then personal and closed data 
is the new rocket fuel’

• Water sector issues with proprietary data – trust etc.

• Secondary or tertiary uses not realised or known

• Open closed data up in the future to data innovators?



Previous and current machine 
learning work

EDS

• ANN/ FIS for leak detection

• SVR and BED for hydraulic 
anomalies

• CANARY WQ EDS (USEPA)

• CSO Analytics (ANN/ FIS)

Risk
• SOM and FIS stagnation pipe 

risk model

• Ensemble DT predictive 
model for DMA iron risk

Strategic
• Semblance analysis

• EPR and SOMs for regen rates

Common 
theme: data 
driven models, 
especially ANNs 



• FlowSure uses readily available meter data and smart 
algorithms to automatically identify when a significant 
burst or other large, unusual flow has occurred 

• The software uses an artificial neural network to learn 
how the water supply network behaves normally and 
then applies fuzzy logic to detect abnormality

• Commercialisation of PhD research and R&D pilots (ADA)

Winner of IWEX 

University 

Challenge 2010 



EDS in WQMS
• Collaboration with Intellitect for water quality EDS for 

improving real-time system knowledge allowing proactive 
network management

• EPA/Sandia National Labs has developed open source EDS 
software platform called CANARY(MATLAB/Java based)  

• Software tuned for Intellisondes and optimised for response 
speed, number of alerts, false positive/negative ratio etc. 
Online system running, evaluated & lessons learned

• Now developing bespoke platform for detection, and to 
enable progress towards classification and diagnosis: 
potentially to inform both strategic and tactical operations



CSO Analytics 

• Automated  level and rainfall analysis
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Analytics: AURA-Alert
• Advanced Uncertain Reasoning Architecture 

(AURA) Alert utilises the power of associative 
memories for novelty/ leakage detection:

• Provides means to train system on normality 
without complex underlying models

• Validate unknown data against stored states 
to see if unusual 

• Highly scalable approach for Big Data

• Benefits from one-shot and high speed 
training
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Sparse data, knowledge discovery, fuzzy/ ensemble ranking
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281555 29/06/2010 MT RN RN RN Kitchen Tap 35241564 KT 17 WAVENY RD < 0.079 < 2.21 < example? < 11.8 < 134 < 0.005 < 0.2 < 0.01 < 659 < 247 < 0.002 < 0.017 < 0.017 < 0.005 < 7.4 < 9.48 < 92 < 1.1 < 0.135 < 0.005 < 14.8 < 0.726 < 0.011 16 20 5 2012 PCV TNS PCV

8009534 11/01/2008 MT RN FE42 NO.6 HAMON CLOSE  HUNSTANTON PE36 6JP   DENTON568224 342303 6.8 0.36 0.3 11 1 2008 Null Null Null 70127280

8016601 18/01/2008 MT RN PLUM TREE COTTAGE SANDY LANE 568415 342577 7.4 0.06 < 0.34 < 0.005 18 1 2008 Null Null TNS 70127310

8016518 18/01/2008 MT RN FE42 PLUM TREE COTTAGE SANDY LANE  HUNSTANTON PE36 6JY  CHAN568415 342577 7.8 0.25 0.24 18 1 2008 Null Null Null 70127310

8019634 22/01/2008 MT RN NO.12 NELSON DRIVE PE36 5DU  HOWARD 567604 340160 8.3 0.34 0.28 22 1 2008 Null Null Null 70123132

8028446 30/01/2008 MT RN TORLEDO 36 KENWOOD ROAD PE317DD  (JOYCE) 567937 337363 < 0.66 < 1 7.9 < 0.005 0.36 0.31 < 11 < 0.123 42.1 30 1 2008 Null TNS Null 70122730

8065553 15/02/2008 MT RN FE42 568067 337049 7.9 0.3 0.17 15 2 2008 Null Null Null 70126993

8075543 26/02/2008 MT RN FE42 NO.4 MANOR ROAD HEACHAM KING'S LYNN PE31 7JZ    BIRCH568074 338780 8.5 0.3 0.23 26 2 2008 Null Null Null 70127067

8104271 05/03/2008 MT RN FE42 NO.24 OLD HUNSTANTON ROAD  HUNSTANTON PE36 6HS   BELL568226 342201 7.6 0.43 0.32 5 3 2008 Null Null Null 78120417

8112539 13/03/2008 MT RN FE42 NO.41 MEADOW ROAD HEACHAM KING'S LYNN PE31 7DY567549 337361 < 0.91 < 1 8.2 < 0.005 0.4 0.34 < 11 < 0.123 44.3 13 3 2008 Null TNS Null 70122597

8112889 13/03/2008 MT RN (NONE) 567549 337361 7.43 0.07 < 0.34 < 0.005 13 3 2008 Null Null TNS 70122597

8120265 20/03/2008 MT RN FE42 NO.2 FROBISHER CRES.  HUNSTANTON PE36 5DZ567767 340289 8.4 0.23 0.11 20 3 2008 Null Null Null 78402543

8123876 26/03/2008 MT RN FE42 98-100 HIGH ST HEACHAM 567755 337320 8.5 0.4 0.23 26 3 2008 Null Null Null 70122327

8151123 01/04/2008 MT RN FE42 NO.19 WILLOW ROAD  HUNSTANTON PE36 5DE567470 340263 8.9 0.42 0.36 1 4 2008 Null Null Null 78402509

8159260 09/04/2008 MT RN FE42 NO.2 PLEASANT PLACE HEACHAM KING'S LYNN PE31 7DS   WOTT567741 337560 9.4 0.34 0.25 9 4 2008 Null Null Null 70122349

8171405 21/04/2008 MT RN FE42 NO.3 CHAPEL LANE  HUNSTANTON PE36 5AN    WOOD567265 340628 0.85 < 1 10.1 < 0.005 0.33 0.24 689 < 11 < 0.123 44.8 0.491 21 4 2008 Null TNS Null 70123455

8178832 28/04/2008 MT RN FE42 NO.1 NEVILLE LANE HEACHAM KING'S LYNN PE31 7EZ    SHEAR567399 337601 11 0.23 0.16 28 4 2008 Null Null Null 70122695

8203101 05/05/2008 MT RN FE42 NO.5 LINCOLN STREET  HUNSTANTON PE36 6AS567545 341268 < 13.8 0.35 0.3 7.4 0.08 0.4 < 0.005 5 5 2008 Null Null TNS 78398717

8223072 22/05/2008 MT RN FE42 NO.7 INGLEBY CLOSE HEACHAM KING'S LYNN PE31 7SA   TREND568082 337591 15.7 0.3 0.26 660 0.58 22 5 2008 Null Null Null 70127009

8234414 03/06/2008 MT RN VEGAS AMUSEMENT ARCADE  SOUTH BEACH ROAD PE36 5BA566980 340071 1.38 < 1 13.4 < 0.005 0.4 0.34 < 2 0.268 41.6 3 6 2008 Null TNS Null 70122069

8259350 16/06/2008 MT RN 23  CARD CABIN 567882 337586 14.3 0.44 0.35 662 0.487 16 6 2008 Null Null Null 70122342

8266734 23/06/2008 MT RN FE42 567724 340203 < 16.9 0.14 0.11 23 6 2008 Null Null Null 70123436

8274774 30/06/2008 MT RN FE42 NO.11 ST. MARYS CLOSE HEACHAM KING'S LYNN PE31 7HL  DIL568260 337814 18.2 0.37 0.3 7.37 0.08 0.5 < 0.005 30 6 2008 Null Null TNS 70126927

8316452 15/07/2008 MT RN FE42 NO.4 OLD TOWN WAY  HUNSTANTON PE36 6HE567891 341584 0.88 < 1 18.4 < 0.005 0.43 0.35 644 < 2 0.146 45.4 0.486 15 7 2008 Null TNS Null 78401350

8359990 12/08/2008 MT RN FE42 NO.22 PHILIPS CHASE  HUNSTANTON PE36 5NL   STEPHEN567733 339467 18.3 0.37 0.35 637 0.544 12 8 2008 Null Null Null 70123018

8368365 20/08/2008 MT RN FE42 NO.2 CHERRYTREE CLOSE HEACHAM KING'S LYNN PE31 7TP567602 337339 17.1 0.36 0.29 20 8 2008 Null Null Null 70122597

8376960 29/08/2008 MT RN FE42 NO.1 MERCEDES AVENUE  HUNSTANTON PE36 5EJ    NAILER567799 339879 1.01 < 1 18 184 < 0.005 0.26 0.19 326 < 2 0.41 43.2 7.32 0.06 126 < 0.34 0.01 2.71 0.552 29 8 2008 Null TNS TNS 78330949

8408644 08/09/2008 MT FE42 # NO.9 SARAHS ROAD  HUNSTANTON PE36 5PA567528 339561 18.4 0.36 0.29 8 9 2008 Null Null Null 70123022

8408971 08/09/2008 MT RN FE42 # NO.9 SARAHS ROAD  HUNSTANTON PE36 5PA   WARD567528 339561 18.4 631 0.554 8 9 2008 Null Null Null 70123022

8425848 24/09/2008 MT RN FE42 # NO.7 STRACHAN CLOSE HEACHAM KING'S LYNN PE31 7SB    P568094 337469 < 15.9 0.38 0.31 24 9 2008 Null Null Null 70126997

8460933 10/10/2008 MT RN FE42 # NO.9 CLARENCE COURT  HUNSTANTON PE36 6EB567392 341496 0.83 < 1 13.3 < 0.005 0.48 0.42 626 < 2 0.258 43.3 0.565 10 10 2008 Null TNS Null 78402061

8472405 21/10/2008 MT RN FE42 # NO.7 MAREA MEADOWS HEACHAM KING'S LYNN PE31 7SR    BA567872 336979 13.7 0.34 0.22 7.31 0.04 < 0.34 < 0.008 21 10 2008 Null Null TNS 70122236

8505606 06/11/2008 MT RN FE42 # NO.6 PEDDARS CLOSE  HUNSTANTON PE36 6HG    THROWER567678 341731 10.9 0.47 0.31 628 0.58 6 11 2008 Null Null Null 78398695

8516877 17/11/2008 MT RN 29 LYNN ROAD PE31 7JP 568138 337614 < < 1 10.5 < 0.005 0.4 0.36 < 2 < 0.017 43.3 17 11 2008 Null TNS Null 70126874

8525479 25/11/2008 MT RN FE42 # NO.5 NURSERY DRIVE  HUNSTANTON PE36 5JD567791 340794 1.02 < 1 8.1 < 0.005 0.42 0.33 < 2 0.25 37.9 25 11 2008 Null TNS Null 70123467

8557507 05/12/2008 MT RN FE42 #4 NO.25 MALTHOUSE CRES. HEACHAM KING'S LYNN PE31 7DL567612 337220 7.8 0.08 0.08 556 0.252 5 12 2008 Null Null Null 78138193

8565494 11/12/2008 CC RS Kitchen Tap Spot Sample KT SPOT 17 CHURCH FARM ROAD HEACHAM PE317JB 33722737568665 338065 0.15 0.1 11 12 2008 Null Null Null 78013310

8565495 11/12/2008 CC RS Kitchen Tap Flush Sample KT FLUSH 17 CHURCH FARM ROAD HEACHAM PE317JB 33722737568665 338065 0.15 0.1 11 12 2008 Null Null Null 78013310

8565496 11/12/2008 CC RS Outside Tap Spot Sample AP SPOT 17 CHURCH FARM ROAD HEACHAM PE317JB 33722737568665 338065 0.15 0.1 11 12 2008 Null Null Null 78013310

8565497 11/12/2008 CC RS Flush Sample AP FLUSH 17 CHURCH FARM ROAD HEACHAM PE317JB 33722737568665 338065 0.15 0.1 11 12 2008 Null Null Null 78013310

8573724 19/12/2008 MT RN FE42 # NO.16 QUEENS DRIVE  HUNSTANTON PE36 6EZ567687 341661 8.1 0.4 0.33 7.33 0.06 < 0.34 < 0.008 19 12 2008 Null Null TNS 70123617

9012115 15/01/2009 MT RN 18 poplar avenue PE317EA  WELLARD  G 567478 337455 < 5.7 0.26 0.21 15 1 2009 Null Null Null 70122616

9021567 23/01/2009 MT RN 39 FLAT 1 SOUTH BEACH ROAD HUNSTANTON PE36 5BA566856 339869 6 0.36 0.26 23 1 2009 Null Null Null 70122060

9023283 26/01/2009 MT RN # FE42 567594 340333 6.2 0.38 0.3 26 1 2009 Null Null Null 78402536

9061430 11/02/2009 MT RN # FE42 20 HIGH STREET HUNSTANTON PE36 5AF   cook567431 340912 0.78 < 1 7.3 < 0.005 0.42 0.35 < 2 0.153 41.9 7.47 0.1 < 0.34 < 0.008 11 2 2009 Null TNS TNS 70123488

9080577 27/02/2009 MT RN # FE42 22 WESTGATE HUNSTANTON PE36 5AL       CONNOLLY567312 340700 < 8.2 0.4 0.31 27 2 2009 Null Null Null 70123455

9109977 10/03/2009 MT RN # FE42 22 RINGSTEAD ROAD KING'S LYNN PE31 7JA    PAYTON568410 338006 8.6 0.35 0.29 10 3 2009 Null Null Null 70126870

9126960 26/03/2009 MT RN # FE42 30 CHURCH LANE KING'S LYNN PE31 7HJ       TUNNEYCLIFF568261 337900 0.99 < 1 8.9 < 0.005 0.41 0.35 < 2 0.07 41 26 3 2009 Null TNS Null 70126864

9175218 25/04/2009 MT RN # FE42 10 WAVENEY ROAD HUNSTANTON PE36 5DF567473 340428 12 0.33 0.29 25 4 2009 Null Null Null 70123412

9207762 08/05/2009 MT RN # FE42 27 ROLFE CRESCENT KING'S LYNN PE31 7SF     J  PRITCHA568340 337439 0.72 < 1 13.5 < 0.005 0.34 0.27 < 2 0.219 41.4 8 5 2009 Null TNS Null 70127049

9218172 19/05/2009 MT RN # FE42 30 PARK ROAD HUNSTANTON PE36 5BY     LITTLE567401 340558 0.85 < 1 13.9 0.34 0.29 < 2 0.099 7.29 0.18 0.7 < 0.005 19 5 2009 Null TNS TNS 70123046

9258766 08/06/2009 RM 34259150 7 WODEHOUSE RD HUNSTANTON PE3 6DD US568716 342453 0.35 0.2 8 6 2009 Null Null Null 70127354

9258767 08/06/2009 RM 34259150 3 WATERWORKS RD HUNSTANTON PE3 6UE DS568721 342527 0.35 0.2 8 6 2009 Null Null Null 70127337

9271817 19/06/2009 MT RN # FE42 21 ORCHARD MOBILE HOME SITE KING'S LYNN PE31 7HF567709 337783 < 0.83 < 1 15.9 < 0.005 0.4 0.38 < 2 0.197 42.2 7.32 0.16 < 0.34 < 0.005 19 6 2009 Null TNS TNS 70122571

9274513 23/06/2009 MT RN # FE42 16 SCHOOL ROAD KING'S LYNN PE31 7DE     HEUGH567872 337256 16.6 < 0.005 0.37 0.23 41.5 7.32 0.1 < 0.34 < 0.005 23 6 2009 Null Null TNS 70122370

9300811 01/07/2009 MT RN # FE42 WINSTON COURT CLIFF PARADE HUNSTANTON PE36 6DJ567368 341433 19.5 0.25 0.18 1 7 2009 Null Null Null 78013572

9317438 17/07/2009 MT RN # FE42 9 CHARLES ROAD HUNSTANTON PE36 5JF 567460 339746 0.2 0.43 0.41 17 7 2009 Null Null Null 70122981

9326711 28/07/2009 MT RN # FE42 26A WOODEND ROAD KING'S LYNN PE31 7DG     JAMES568052 337082 < 0.95 < 1 19.9 < 0.005 0.26 0.18 < 2 0.184 42 7.28 0.08 < 0.34 < 0.005 28 7 2009 Null TNS TNS 70126993

9363166 13/08/2009 MT RN # FE42 16 POUND LANE KING'S LYNN PE31 7ET    GODFREY567772 337542 17 0.42 0.34 13 8 2009 Null Null Null 70122564

9380161 30/08/2009 MT RN # FE42 73 OLD HUNSTANTON ROAD HUNSTANTON PE36 6HZ568586 342246 16.5 0.58 0.36 30 8 2009 Null Null Null 70127186

9426558 25/09/2009 MT RN # FE42 6 PEDDARS DRIVE HUNSTANTON PE36 6HF     RICHES567906 341793 16.9 0.38 0.3 7.36 0.12 0.5 < 0.008 25 9 2009 Null Null TNS 70123865

9455613 06/10/2009 MT RN Bathroom Tap # FE42 6 ALEXANDRA ROAD HUNSTANTON PE36 5BT   brook567264 340324 15.7 0.38 0.29 6 10 2009 Null Null Null 70123141

9501067 02/11/2009 MT RN LT # FE42 HUNGATE LODGE GOLF COURSE ROAD HUNSTANTON PE36 6JH568361 342619 13.6 0.41 0.33 2 11 2009 Null Null Null 70127314

9501111 02/11/2009 IM RN LT (none) 568361 342619 623 0.556 2 11 2009 Null Null Null 70127314

9514407 13/11/2009 MT RN LT # FE42 7A HILL STREET HUNSTANTON PE36 5BS    RENDALL567334 340508 0.9 < 1 11.6 < 0.005 0.38 0.3 < 2 0.048 43.3 13 11 2009 Null TNS Null 70123528

9555653 04/12/2009 MT RN LT # FE42 23 AVENUE ROAD HUNSTANTON PE36 5BW    THOMSON567334 340654 < 0.96 < 1 9.6 < 0.005 0.44 0.39 < 2 0.204 42.4 4 12 2009 Null TNS Null 70123492

9557802 07/12/2009 MT RN LT # FE42 40 GREEVEGATE HUNSTANTON PE36 6AG  LINCOLN567534 341035 1.2 < 1 8.6 < 0.005 0.38 0.31 < 2 0.233 41.9 7 12 2009 Null TNS Null 70123585

9566906 15/12/2009 MT RN LT # FE42 12 SEA LANE HUNSTANTON PE36 6JN    CARTER568335 342304 0.35 < 1 8 < 0.005 0.37 0.28 < 2 0.038 43.6 15 12 2009 Null TNS Null 70127308

9569825 17/12/2009 MT RN LT FE42 6 CALEY STREET KING'S LYNN PE31 7DP 567717 337419 11.9 0.24 0.2 7.34 0.27 < 0.34 < 0.005 17 12 2009 Null Null TNS 70122358

10026161 31/01/2010 MT RN LT E421 4B WOODEND ROAD KING'S LYNN PE31 7DG 568032 337213 < 7.8 0.55 0.39 31 1 2010 Null Null Null 78138206

10055219 04/02/2010 MT RN LT FE42 19 SOUTH BEACH ROAD HUNSTANTON PE36 5BA566919 340064 5.6 0.39 0.26 4 2 2010 Null Null Null 70122069

10063967 12/02/2010 MT RN LT FE42 3 BENNETT CLOSE HUNSTANTON PE36 5JJ  siggery567666 339790 5.4 0.38 0.3 12 2 2010 Null Null Null 70122957

10066756 16/02/2010 MT RN LT FE33 21 WAVENEY ROAD HUNSTANTON PE36 5DG 567521 340377 0.49 < 1 5.5 < 0.005 0.36 0.34 2.1 0.059 43.1 16 2 2010 Null TNS Null 70123425

10072313 22/02/2010 MT RN LT FE42 10 WODEHOUSE ROAD HUNSTANTON PE36 6JD568481 342541 0.61 < 1 4.9 < 0.005 0.41 0.35 < 2 0.195 43.6 22 2 2010 Null TNS Null 70127328

10073610 23/02/2010 MT RN LT FE42 6 GOWER CLOSE HUNSTANTON PE36 5PP TAP  CORROSION567885 340743 5 0.45 0.42 23 2 2010 Null Null Null 78300223

10110315 09/03/2010 MT RN LT FE42 29 LYNN ROAD KING'S LYNN PE31 7HU   MANN568140 337581 6.9 0.44 0.38 7.31 0.098 < 0.34 < 0.005 9 3 2010 Null Null TNS 70127027

10124390 22/03/2010 MT RN LT FE424  14 HUNSTANTON ROAD KING'S LYNN PE31 7HH567980 337760 9.6 0.47 0.38 22 3 2010 Null Null Null 70122330

10156616 08/04/2010 MT RN LT FE42 Y14 STATION ROAD KING'S LYNN PE31 7EX  LONG567816 337678 < 0.85 < 1 9.6 < 0.005 0.38 0.23 < 2 0.088 42.8 8 4 2010 Null TNS Null 70122579

10159037 08/04/2010 CC Downstream Kitchen Tap KT 2 KINGS RD HUNSTANTON D/S 35015207 567800 341708 < 1 0.25 0.15 362 < 2 7.39 0.03 140 2.98 53.4 < 0.003 8 4 2010 Null TNS TNS 70123773

10159035 08/04/2010 CC Kitchen Tap Flush Sample KT 14 QUEENS GARDENS HUNSTANTON FLUSH 35015207567804 341692 < 1 0.25 0.15 362 < 2 7.41 0.03 140 2.98 75 < 0.003 8 4 2010 Null TNS TNS 70123773

10159036 08/04/2010 CC Upstream Kitchen Tap KT 12 QUEENS GARDENS HUNSTANTON U/S 35015207567829 341716 < 1 0.25 0.15 359 < 2 7.41 0.03 139 2.96 126 0.008 8 4 2010 Null TNS TNS 70123773

10159034 08/04/2010 CC Kitchen Tap Spot Sample KT 14 QUEENS GARDENS HUNSTANTON SPOT 35015207567804 341692 < < 1 0.25 0.15 364 < 2 7.44 0.03 141 2.96 710 0.026 8 4 2010 Null TNS TNS 70123773

10172543 23/04/2010 MT RN LT N1 LYNDHURST COURT PE36 5AE 567576 340453 13 0.41 0.38 7.33 0.07 < 0.34 < 0.005 23 4 2010 Null Null TNS 78402536

10201336 04/05/2010 MT RN LT FE42 Y6 BRIDGE CLOSE KING'S LYNN PE31 7SQ 568243 337407 11.6 0.36 0.31 7.32 0.09 < 0.34 < 0.008 4 5 2010 Null Null TNS 70127033

10221266 22/05/2010 MT RN LT N10C KENWOOD ROAD PE31 7DD 567953 337473 0.4 3 15 < 0.005 0.43 0.4 < 2 0.385 42.6 22 5 2010 Null FAIL Null 70122730

10224999 26/05/2010 MF Kitchen Tap 35100957 KT 8 INGLEBY CLOSE HEACHAM 568057 337583 0.39 0.32 26 5 2010 Null Null Null 70127009

10225000 26/05/2010 MF 35100957 W/O END OF MAIN O/S 8 INGLEBY CLOSE HEACHAM568067 337566 0.39 0.32 26 5 2010 Null Null Null 70127009

10252607 02/06/2010 MT RN LT FE422 YWESLEY MANSE 3A STAITHE ROAD KING'S LYNN PE31 7EE567459 337193 15.2 0.42 0.34 2 6 2010 Null Null Null 70122600

10254935 03/06/2010 SS RS Kitchen Tap Flush Sample 35166127 KT FLUSH WEATHERVANE KENWOOD RD HEACHAM567968 337526 < 1 0.25 0.15 341 < 2 7.44 0.08 132 2.81 10.7 0.005 3 6 2010 Null TNS TNS 70122730

10254937 03/06/2010 SS RS Upstream Kitchen Tap 35166127 KT US 11 KENWOOD RD HEACHAM 567933 337519 < < 1 0.25 0.15 344 < 2 7.44 0.09 133 2.79 130 0.008 3 6 2010 Null TNS TNS 70122730

10254933 03/06/2010 SS RS Kitchen Tap Spot Sample 35166127 KT SPOT WEATHERVANE KENWOOD RD HEACHAM567968 337526 < 1 0.25 0.15 333 < 2 7.42 0.06 129 2.75 16.1 0.008 3 6 2010 Null TNS TNS 70122730

10254936 03/06/2010 SS RS Downstream Kitchen Tap 35166127 KT DS PER-JO KENWOOD RD HEACHAM 567968 337565 < 1 0.25 0.15 344 < 2 7.42 0.09 133 2.79 12.9 0.009 3 6 2010 Null TNS TNS 70122730

10254934 03/06/2010 SS RS Boundary Box 35166127 AP WEATHERVANE KENWOOD RD HEACHAM567968 337526 < 1 0.25 0.15 344 < 2 7.41 0.11 133 2.78 2.6 0.014 3 6 2010 Null TNS TNS 70122730

10267461 16/06/2010 MT RN LT FE42 WISH COTTAGE GOLF COURSE ROAD HUNSTANTON PE36 6JG568377 342576 < 15.1 0.53 0.42 16 6 2010 Null Null Null 70127310

10272658 21/06/2010 RS Kitchen Tap Spot Sample KT 10 KENWOOD ROAD HEACHAM SPOT 35210955 567967 337564 < 1 0.2 0.1 0.103 21 6 2010 Null TNS TNS 70122730

10272659 21/06/2010 RS Kitchen Tap Flush Sample KT 10 KENWOOD ROAD HEACHAM FLUSH 35210955567967 337564 < 1 0.2 0.1 0.096 21 6 2010 Null TNS TNS 70122730

10281555 29/06/2010 CC Kitchen Tap 35241564 KT 17 WAVENY RD 567514 340394 0.36 0.31 0.091 0.548 29 6 2010 Null Null Null 70123424

10281556 29/06/2010 CC Kitchen Tap 35241564 KT 17 WAVENY RD 567514 340394 0.36 0.31 < 0.017 0.028 29 6 2010 Null Null Null 70123424

10281557 29/06/2010 CC Kitchen Tap 35241564 KT 17 WAVENY RD 567514 340394 0.36 0.31 0.544 29 6 2010 Null Null Null 70123424

10280661 29/06/2010 RM Kitchen Tap 35223547 KT 35 SCHOOL RD HEACHAM 567870 337117 0.39 0.34 29 6 2010 Null Null Null 78118040

10280660 29/06/2010 RM Kitchen Tap 35223547 KT 25 SCHOOL RD HEACHAM 567848 337204 0.39 0.34 29 6 2010 Null Null Null 78118040

10302407 02/07/2010 MT RN LT FE42 24 ORCHARD MOBILE HOME SITE KING'S LYNN PE31 7HF.   DYS567675 337786 < 0.75 < 1 19.9 < 0.005 0.37 0.25 < 2 0.261 40.7 7.26 0.06 < 0.34 < 0.008 2 7 2010 Null TNS TNS 70122571

10306179 06/07/2010 CC Kitchen Tap 35258743 KT 20 PHILIPS CHASE HUNSTANTON 567717 339466 < 1 0.4 0.3 676 331 < 2 0.086 0.05 128 2.75 27.8 < 0.003 6 7 2010 Null TNS TNS 70123018

10306180 06/07/2010 CC Kitchen Tap 35258743 KT 12 PHILIPS CHASE HUNSTANTON 567715 339516 < 1 0.4 0.3 674 331 < 2 0.099 0.07 128 2.78 29 < 0.003 6 7 2010 Null TNS TNS 70123018

10306181 06/07/2010 CC Kitchen Tap 35258743 KT 17 PHILIPS CHASE HUNSTANTON 567803 339496 < 1 0.4 0.3 675 339 < 2 0.16 0.04 131 2.79 40.2 < 0.003 6 7 2010 Null TNS TNS 70122795

10306178 06/07/2010 CC Kitchen Tap Spot Sample 35258743 KT 20 PHILIPS CHASE HUNSTANTON SPOT567717 339466 < < 1 0.4 0.3 673 329 < 2 0.307 0.19 127 2.79 816 0.03 6 7 2010 Null TNS TNS 70123018

10316279 16/07/2010 MT RN LT FE42 35 VICTORIA AVENUE HUNSTANTON PE36 6BY.  robinson567635 341465 16.2 0.4 0.31 16 7 2010 Null Null Null 70123838

10323448 23/07/2010 ES 10220238 FH OLD HUNSTANTON ROAD HYD B2B HUNSTANTON CONT568429 342127 0.48 0.39 23 7 2010 Null Null Null 70127316

10324404 23/07/2010 ES DS FT FH B2B OLD HUNSTANTON RD CONTROL 10220238568429 342127 0.48 0.39 0.05 23 7 2010 Null Null TNS 70127316

10323449 23/07/2010 NM 10220238 FH OLD HUNSTANTON ROAD HYD B HUNSTANTON568429 342127 0.42 0.34 23 7 2010 Null Null Null 70127316

10324405 23/07/2010 NM DS FT FH B OLD HUNSTANTON RD 10220238 568429 342127 0.42 0.34 0.07 23 7 2010 Null Null TNS 70127316

10329336 29/07/2010 MT RN LT FE42 69-71 WESTGATE HUNSTANTON PE36 5EP 567460 340874 18.3 0.4 0.35 29 7 2010 Null Null Null 70123486

10364555 13/08/2010 MT RN LT 5 PEDDARS DRIVE HUNSTANTON PE36 6HF 567905 341750 1.06 1.9 18 < 0.005 0.18 0.05 < 2 0.056 40.3 13 8 2010 Null FAIL Null 70123865

10366675 16/08/2010 MF Kitchen Tap 35392900 KT 2A HAMILTON RD HUNSTANTON 568510 342249 < 0.47 0.34 16 8 2010 Null Null Null 70127178

10366674 16/08/2010 MF Kitchen Tap 35392900 KT POST OFFICE 38 OLD HUNSTANTON RD HUNSTANTON568333 342200 0.49 0.36 16 8 2010 Null Null Null 78407043

10370848 19/08/2010 MT RN LT 23 DOWNS ROAD HUNSTANTON PE36 5HX.   WESSON567873 340663 18 0.4 0.33 19 8 2010 Null Null Null 70123438

10379318 27/08/2010 MT RN LT FE42 11 SCHOOL ROAD KING'S LYNN PE31 7DE.   Dicks567822 337288 16.8 0.35 0.29 7.39 0.08 < 0.34 < 0.005 27 8 2010 Null Null TNS 70122370

10408908 08/09/2010 MT RN LT FE42 5 POCAHONTAS WAY KING'S LYNN PE31 7SG.   taylor568294 337299 < 16.8 0.32 0.26 8 9 2010 Null Null Null 70127037

10423257 21/09/2010 RM Kitchen Tap 35485583KT SPRINGWELL HSE, DOWNS CL, HUNSTANTON567764 340706 0.46 0.28 21 9 2010 Null Null Null 70123467

10423258 21/09/2010 RM Kitchen Tap 35485583KT 3 DOWNS CL, HUNSTANTON 567822 340710 0.48 0.29 21 9 2010 Null Null Null 70123467

10427015 23/09/2010 RM Kitchen Tap 35494716 KT 18 CHAPEL LANE HUNSTANTON 567294 340669 0.49 0.39 23 9 2010 Null Null Null 70123455

10427014 23/09/2010 RM Kitchen Tap 35494716 KT 40 W H BROWN WESTGATE HUNSTANTON567384 340789 0.47 0.38 23 9 2010 Null Null Null 70123489

10428889 24/09/2010 MT RN LT FE42 1 APPLETREE CLOSE KING'S LYNN PE31 7TE.  NOBES567448 337694 0.84 < 1 15.4 < 0.005 0.41 0.32 < 2 0.645 39.8 24 9 2010 Null TNS Null 70122610

10458845 07/10/2010 MT RN LT FE42 8 SOUTHEND ROAD HUNSTANTON PE36 5AW567205 340649 15.2 0.38 0.23 7 10 2010 Null Null Null 70123455

10473726 19/10/2010 MF 35108672 30 WOOD END RD HEACHAM 568054 337062 0.34 0.29 19 10 2010 Null Null Null 70126993

10473727 19/10/2010 MF 35108672 FH NEW W/O END OF MAIN WOOD END RD HEACHAM568054 337062 < 0.34 0.29 19 10 2010 Null Null Null 70126993

10475003 20/10/2010 MF Kitchen Tap 35100902 KT ST MARYS CLOSE HEACHAM 568322 337811 0.32 0.28 20 10 2010 Null Null Null 70126927

10475002 20/10/2010 MF 35100902 FH NEW W/O END OF MAIN HEACHAM 568333 337837 0.32 0.28 20 10 2010 Null Null Null 70126927

10476129 21/10/2010 MT RN LT FE42 11 SARAHS ROAD HUNSTANTON PE36 5PA.  MARTIN567536 339537 13.1 0.42 0.3 7.34 0.06 < 0.34 < 0.008 21 10 2010 Null Null TNS 70123022

10505117 04/11/2010 MF Kitchen Tap 35569738 KT 66 HIGH ST HEACHAM US 567881 337460 < 0.25 0.2 4 11 2010 Null Null Null 70122562

10505118 04/11/2010 MF Kitchen Tap 35569738 KT BRADFIELDS HARDWARE 80 HIGH ST HEACHAM DS567839 337420 0.25 0.2 4 11 2010 Null Null Null 70122562

10506678 06/11/2010 MT RN LT FE42 26 PARK ROAD HUNSTANTON PE36 5BY 567357 340560 1.47 < 1 12.1 < 0.005 0.2 0.12 < 2 0.447 38.2 6 11 2010 Null TNS Null 70123046

10519755 16/11/2010 SS Kitchen Tap 35632068 KT 14 KENWOOD RD SAMPLE TAKEN BY CUSTOMER 16-11 AM567964 337501 < 1 588 273 < 2 0.194 0.2 105 2.73 180 0.017 16 11 2010 Null TNS TNS 70122730

10519754 18/11/2010 CC Kitchen Tap 35632068 KT 'PERJO' KENWOOD RD HEACHAM 568023 337479 < 1 0.42 0.31 646 323 < 2 0.02 0.12 125 2.6 5.3 0.003 18 11 2010 Null TNS TNS 70126997

10519753 18/11/2010 CC Kitchen Tap Flush Sample 35632068 FLUSH KT 14 KENWOOD RD HEACHAM 567964 337501 < 1 0.42 0.31 646 323 < 2 0.033 0.11 125 2.59 23.9 < 0.003 18 11 2010 Null TNS TNS 70122730

10519752 18/11/2010 CC Kitchen Tap Spot Sample 35632068 SPOT KT 14 KENWOOD RD HEACHAM 567964 337501 < 1 0.42 0.31 656 328 < 2 0.436 0.1 127 2.62 340 0.023 18 11 2010 Null TNS TNS 70122730

10520782 20/11/2010 MT RN LT FE42 5 MARGARETS CLOSE HUNSTANTON PE36 5NN567797 339560 10.5 0.42 0.35 20 11 2010 Null Null Null 70122802

10550898 01/12/2010 MT RN LT FE42 38 PRINCESS DRIVE HUNSTANTON PE36 5JG 567577 339582 < 7.9 0.51 0.45 1 12 2010 Null Null Null 70122819

10564602 15/12/2010 MT RN LT FE42 46 CLIFF PARADE HUNSTANTON P36 6EH. DONALDSON567360 341413 0.65 < 1 5.7 < 0.005 0.41 0.34 4.7 1.02 42 7.32 0.6 < 0.005 15 12 2010 Null TNS Null 78013572

11001005 04/01/2011 MT LT RN 12 SILFIELD GARDENS HUNSTANTON PE36 5HF 567557 340798 5.2 0.54 0.51 7.31 0.07 < 0.34 < 0.005 4 1 2011 Null Null TNS 70123080

11009110 11/01/2011 CC Kitchen Tap 35840672 KT 13 WAVENEY RD HUNSTANTON 567510 340413 < 0.005 0.76 0.39 40.4 11 1 2011 Null Null Null 78013304

11018929 20/01/2011 MT LT RN UNIT 6 HALL CLOSE KING`S LYNN PE31 7JT 567964 338400 < 6.5 0.34 0.26 20 1 2011 Null Null Null 78580105

11020810 21/01/2011 RM Kitchen Tap 35882609 KT 42 ELIZABETH CLOSE HUNSTANTON 567460 339977 0.5 0.36 21 1 2011 Null Null Null 70123371

11020811 21/01/2011 RM Kitchen Tap 35882609 KT 50 ELIZABETH CLOSE HUNSTANTON 567479 340021 0.5 0.36 21 1 2011 Null Null Null 70123161

11056357 04/02/2011 MT LT RN 12 NELSON DRIVE HUNSTANTON PE36 5DU.   HOWARD567604 340160 7.4 0.43 0.36 4 2 2011 Null Null Null 70123132

11059895 08/02/2011 MT LT RN 1 HOMEFIELDS ROAD PE36 5HJ. foster 567488 340825 0.83 < 1 < 0.005 < 2 0.099 39.4 8 2 2011 Null TNS Null 70123089

11060108 08/02/2011 CB RN LT WAT-04213-CC-OS-02 567488 340825 0.601 8 2 2011 Null Null Null 70123089

11073952 19/02/2011 MT LT RN 17 WINDSOR RISE HUNSTANTON PE36 5JE 567445 339892 17.5 0.51 0.46 19 2 2011 Null Null Null 70122807

11105114 03/03/2011 MT LT RN 12 PHILIPS CHASE HUNSTANTON PE36 5NL.   DAW 567716 339516 8.2 0.37 0.3 7.41 < 0.34 < 0.005 3 3 2011 Null Null Null 70123018

11105174 03/03/2011 IM LT RN 12 PHILIPS CHASE HUNSTANTON PE36 5NL.   DAW 567716 339516 < 0.611 3 3 2011 Null Null Null 70123018

11115059 10/03/2011 CC Kitchen Tap Flush Sample 36037401 KT 16 WILLOW ROAD HUNSTANTON FLUSH567437 340274 < 1 0.54 0.42 688 362 < 2 0.162 0.08 140 2.92 213 0.011 10 3 2011 Null TNS TNS 78402509

11115058 10/03/2011 CC Kitchen Tap Flush Sample 36037401 KT 14 WILLOW ROAD HUNSTANTON FLUSH567433 340282 < 1 0.54 0.42 689 362 < 2 26.5 0.16 140 2.91 32.9 0.62 0.028 10 3 2011 Null TNS TNS 78402509

11115057 10/03/2011 CC Kitchen Tap Spot Sample 36037401 KT 14 WILLOW ROAD HUNSTANTON SPOT567433 340282 < 1 0.54 0.42 688 357 < 2 29.6 0.1 138 2.9 280 0.617 0.187 10 3 2011 Null TNS TNS 78402509

11117897 14/03/2011 CB RN LT 11 NEW ROW KING`S LYNN PE31 7ES 567794 337622 < 0.033 0.564 14 3 2011 Null Null Null 70122722

11117859 14/03/2011 MT LT RN 11 NEW ROW KING`S LYNN PE31 7ES 567794 337622 8.1 0.28 0.25 14 3 2011 Null Null Null 70122722

11127228 21/03/2011 RS AP 14 WILLOW RD HUNSTANTON 30 MIN STASG 36037401567433 340282 0.56 0.44 0.402 0.672 21 3 2011 Null Null Null 78402509

11127227 21/03/2011 RS Kitchen Tap KT 14 WILLOW RD HUNSTANTON 30 MIN STASG 36037401567433 340282 0.56 0.44 0.671 0.614 21 3 2011 Null Null Null 78402509

11127225 21/03/2011 RS Kitchen Tap Spot Sample KT 14 WILLOW RD HUNSTANTON SPOT 36037401 567433 340282 0.56 0.44 36.7 0.609 21 3 2011 Null Null Null 78402509

11127226 21/03/2011 RS Kitchen Tap Flush Sample KT 14 WILLOW RD HUNSTANTON FLUSH 36037401 567433 340282 0.56 0.44 54.4 0.614 21 3 2011 Null Null Null 78402509

11137448 30/03/2011 MT LT RN 21 HILL STREET HUNSTANTON PE36 5BS.  PAYNE 567338 340432 0.4 1.8 10.3 < 0.005 0.23 0.15 < 2 0.046 37 30 3 2011 Null FAIL Null 70123528

11137576 30/03/2011 IM LT RN 21 HILL STREET HUNSTANTON PE36 5BS.  PAYNE 567338 340432 0.637 30 3 2011 Null Null Null 70123528

11137816 30/03/2011 CB RN LT 21 HILL STREET HUNSTANTON PE36 5BS.  PAYNE 567338 340432 < 30 3 2011 Null Null Null 70123528

11150533 31/03/2011 CC Kitchen Tap Spot Sample 36114285 KT 10 WILLOW ROAD HUNSTANTON SPOT567430 340295 < 1 0.41 0.36 694 336 < 2 0.211 0.06 130 2.81 83.7 0.62 0.011 31 3 2011 Null TNS TNS 78402509

11150534 31/03/2011 CC Kitchen Tap Flush Sample 36114285 KT 10 WILLOW ROAD HUNSTANTON FLUSH567430 340295 < 1 0.41 0.36 699 334 < 2 0.139 0.06 129 2.8 12.2 0.613 0.006 31 3 2011 Null TNS TNS 78402509

11150535 31/03/2011 CC Kitchen Tap 36114285 KT 10 WILLOW ROAD HUNSTANTON 30 MIN STAG567430 340295 < 1 0.41 0.36 691 336 < 2 0.06 130 2.81 51 0.625 0.012 31 3 2011 Null TNS TNS 78402509

11150536 31/03/2011 CC Boundary Box 36114285 AP 10 WILLOW ROAD HUNSTANTON 30 MIN STAG567430 340295 < < 1 0.41 0.36 690 339 < 2 0.06 131 2.8 9.6 0.626 0.053 31 3 2011 Null TNS TNS 78402509

11139125 31/03/2011 MF Kitchen Tap 35953227 KT FASHION WHEEL 6A HIGH STREET HUNSTANTON567458 340854 0.47 0.31 31 3 2011 Null Null Null 70123486

11139126 31/03/2011 MF Kitchen Tap 35953227 KT 18 HIGH STREET HUNSTANTON 567430 340907 0.48 0.32 31 3 2011 Null Null Null 70123488

11154721 04/04/2011 RS Kitchen Tap Spot Sample KT 14 WILLOW ROAD HUNSTANTON SPOT 36037401567432 340282 0.45 0.34 11.7 0.625 4 4 2011 Null Null Null 78402509

11154720 04/04/2011 RS Kitchen Tap Flush Sample KT 14 WILLOW ROAD HUNSTANTON FLUSH 36037401567432 340282 0.45 0.34 1.14 0.604 4 4 2011 Null Null Null 78402509

11154722 04/04/2011 RS AP 14 WILLOW ROAD HUNSTANTON STAG 36037401567432 340282 0.45 0.34 0.614 4 4 2011 Null Null Null 78402509

11157084 06/04/2011 RM Kitchen Tap 36086656 KT 33 NORTHGATE HUNSTANTON 567415 341261 0.44 0.3 6 4 2011 Null Null Null 70123828

11157085 06/04/2011 RM Outside Tap 36086656 OT 15 NORTHGATE HUNSTANTON 567396 341127 0.46 0.32 6 4 2011 Null Null Null 70123832

11159419 07/04/2011 CC Kitchen Tap Spot Sample 36141113 KT SPOT FLAT 2 40 YORK AVE HUNSTANTON567686 341360 < 0.37 0.33 0.083 0.605 7 4 2011 Null Null Null 70123823

11159447 07/04/2011 CC Kitchen Tap Flush Sample 36141113 KT FLUSH FLAT 2 40 YORK AVE HUNSTANTON567686 341360 < 1 180 0.37 0.33 666 336 < 2 0.05 7.35 0.07 130 2.78 7.3 0.595 < 0.003 7 4 2011 Null TNS TNS 70123823

11159448 07/04/2011 CC Kitchen Tap 36141113 KT 35  YORK AVE HUNSTANTON 567659 341393 < 1 179 0.37 0.33 665 341 < 2 0.073 7.39 0.09 132 2.78 9.4 0.615 0.011 7 4 2011 Null TNS TNS 70123823

11159449 07/04/2011 CC Kitchen Tap 36141113 KT 7 CROMER RD HUNSTANTON 567661 341336 < 1 183 0.37 0.33 669 344 < 2 0.08 7.44 0.06 133 2.8 8 0.604 0.004 7 4 2011 Null TNS TNS 78711722

11159420 07/04/2011 CC Kitchen Tap 36141113 KT 30 MIN STAG FLAT 2 40 YORK AVE HUNSTANTON567686 341360 < 0.37 0.33 0.613 7 4 2011 Null Null Null 70123823

11166321 13/04/2011 CC Kitchen Tap Flush Sample 36166329 KT FLUSH 11 STAINSBY CLOSE HEACHAM HUNSTANTON567673 336474 < 1 198 0.48 0.41 657 325 < 2 0.146 7.51 0.13 125 3.08 97 0.645 0.004 13 4 2011 Null TNS TNS 70126859

11166320 13/04/2011 CC Kitchen Tap Spot Sample 36166329 KT SPOT 11 STAINSBY CLOSE HEACHAM HUNSTANTON567673 336474 < 1 198 0.48 0.41 661 328 4.3 0.289 7.56 0.15 126 3.14 121 0.645 0.007 13 4 2011 Null TNS TNS 70126859

11166322 13/04/2011 CC Kitchen Tap Flush Sample 36166329 KT FLUSH 7 STAINSBY CLOSE HEACHAM HUNSTANTON567673 336506 < 1 197 0.48 0.41 658 325 < 2 0.523 7.51 0.15 125 3.11 363 0.628 0.024 13 4 2011 Null TNS TNS 70126859

11165488 13/04/2011 CC Kitchen Tap 36166329KT 7 STAINSBY CL, HEACHAM, HUNSTANTON567673 336506 0.48 0.41 13 4 2011 Null Null Null 70126859

11165489 13/04/2011 CC Kitchen Tap 36166329KT 11 STAINSBY CL, HEACHAM, HUNSTANTON567673 336474 0.48 0.41 13 4 2011 Null Null Null 70126859

11168467 15/04/2011 CB RN LT WAT-04213 10 NEVILLE ROAD KING`S LYNN PE31 7HB.  PAYNE567377 337609 0.032 0.625 15 4 2011 Null Null Null 70122695

11168468 15/04/2011 IM LT RN 10 NEVILLE ROAD KING`S LYNN PE31 7HB.  PAYNE 567377 337609 344 133 2.79 15 4 2011 Null Null Null 70122695

11168345 15/04/2011 MT LT RN 10 NEVILLE ROAD KING`S LYNN PE31 7HB.  PAYNE 567377 337609 < 12.2 0.26 0.19 15 4 2011 Null Null Null 70122695

11183639 28/04/2011 RM Kitchen Tap 36212160 KT 71 COLLINGWOOD RD HUNSTANTON567643 339967 0.5 0.4 28 4 2011 Null Null Null 70122824

11183636 28/04/2011 RM Kitchen Tap 36212160 KT 3 JUBILEE CLOSE HUNSTANTON 567388 340116 0.5 0.4 28 4 2011 Null Null Null 70123432

11213127 14/05/2011 MT LT RN 4 LOWER LINCOLN STREET HUNSTANTON PE36 6DD567481 341262 0.79 < 1 14 < 0.005 0.59 0.45 < 2 0.143 38 14 5 2011 Null TNS Null 70123827

11213484 14/05/2011 CB RN LT WAT-04213 4 LOWER LINCOLN STREET HUNSTANTON PE36 6DD567481 341262 < 0.658 14 5 2011 Null Null Null 70123827

11219667 19/05/2011 RM Kitchen Tap 36185290 KT 19 LIGHTHOUSE LANE HUNSTANTON 567826 341968 0.37 0.31 19 5 2011 Null Null Null 78398708

11219668 19/05/2011 RM Outside Tap 36185290 OT 35 LIGHTHOUSE LANE HUNSTANTON567697 341972 0.37 0.31 19 5 2011 Null Null Null 78398708

11219672 19/05/2011 RM Kitchen Tap 36254883 KT 14 JUBILEE ROAD HEACHAM HUNSTANTON566748 337410 0.46 0.31 19 5 2011 Null Null Null

11219671 19/05/2011 RM Kitchen Tap 36254883 KT 9A JUBILEE ROAD HEACHAM HUNSTANTON566771 337479 0.46 0.3 19 5 2011 Null Null Null 70122694

11222960 23/05/2011 CB RN LT WAT-04213-CC-OS-02 567977 337750 0.178 23 5 2011 Null Null Null 70122330

11222770 23/05/2011 MT LT RN 12 HUNSTANTON ROAD KING`S LYNN PE31 7HH.  COLASANTI567977 337750 16 0.38 0.28 23 5 2011 Null Null Null 70122330

11222907 23/05/2011 IM LT RN WAT-04213-CC-OS-02 567977 337750 0.606 23 5 2011 Null Null Null 70122330

11259930 08/06/2011 CB RN LT WAT-04213 24 CRESCENT ROAD HUNSTANTON PE36 5BU567234 340455 < 0.177 0.637 8 6 2011 Null Null Null 70123525

11259772 08/06/2011 MT LT RN 24 CRESCENT ROAD HUNSTANTON PE36 5BU.   mandy567234 340455 15.9 0.3 0.23 8 6 2011 Null Null Null 70123525

11274909 21/06/2011 RM Outside Tap 36384659 OT 21 WILTON ROAD HEACHAM 567127 337672 0.3 0.2 21 6 2011 Null Null Null 70122695

11274910 21/06/2011 RM Outside Tap 36384659 OT 17 WILTON ROAD HEACHAM 567132 337644 0.3 0.2 21 6 2011 Null Null Null 70122695

11279623 25/06/2011 MT LT RN 1 WAVENEY ROAD HUNSTANTON PE36 5DF 567504 340473 < 1 2.4 16.4 < 0.005 0.43 0.34 2.9 0.04 38.5 7.29 0.09 < 0.34 < 0.008 25 6 2011 Null FAIL TNS 70123519

11280005 25/06/2011 IM LT RN 1 WAVENEY ROAD HUNSTANTON PE36 5DF 567504 340473 0.62 25 6 2011 Null Null Null 70123519

11309695 08/07/2011 CB RN LT WAT-04213 1 SARAHS ROAD HUNSTANTON PE36 5PA.   BURFORD567540 339596 0.207 0.606 8 7 2011 Null Null Null 70122797

11309696 08/07/2011 IM LT RN 1 SARAHS ROAD HUNSTANTON PE36 5PA.   BURFORD567540 339596 331 128 2.69 8 7 2011 Null Null Null 70122797

11309513 08/07/2011 MT LT RN 1 SARAHS ROAD HUNSTANTON PE36 5PA.   BURFORD567540 339596 15.4 0.49 0.39 8 7 2011 Null Null Null 70122797

11316651 14/07/2011 MF Upstream 36387102 FH WO ASSET 70122855 U/S 567830 339924 0.4 0.3 14 7 2011 Null Null Null 78706620

11316652 14/07/2011 MF Downstream 36387102 FH NEW FH D/S OF PAVE BYPASS KINGS LYNN RD HUNSTANT567941 339440 0.4 0.3 14 7 2011 Null Null Null

11324312 21/07/2011 CB RN LT WAT-04213 11A KENWOOD ROAD KING`S LYNN PE31 7DD567939 337504 0.126 21 7 2011 Null Null Null 70122730

11323987 21/07/2011 MT LT RN 11A KENWOOD ROAD KING`S LYNN PE31 7DD.   COWARD567939 337504 < 15.8 0.39 0.33 21 7 2011 Null Null Null 70122730

11324235 21/07/2011 IM LT RN 11A KENWOOD ROAD KING`S LYNN PE31 7DD.   COWARD567939 337504 0.623 21 7 2011 Null Null Null 70122730

11352621 02/08/2011 MT LT RN 37 CHURCH LANE KING`S LYNN PE31 7HN.   DREW 568294 337848 < 1 17.8 < 0.005 0.43 0.3 < 2 38 2 8 2011 Null TNS Null 70126864

11352688 02/08/2011 CB RN LT WAT-04213 37 CHURCH LANE KING`S LYNN PE31 7HN.   DREW568294 337848 0.62 2 8 2011 Null Null Null 70126864

11359720 08/08/2011 SS Kitchen Tap 36294317 KT LIFE BOAT STATION OLD HUNSTANTON568213 342569 < 0.3 0.21 8 8 2011 Null Null Null 70127282

11359721 08/08/2011 SS 36294317 FH END OF MAIN OLD HUNSTANTON 568225 342563 0.3 0.21 8 8 2011 Null Null Null 70127282

11370691 17/08/2011 CB RN LT WAT-04213 16 AUSTIN STREET HUNSTANTON PE36 6AL567539 341181 0.073 17 8 2011 Null Null Null 70123815

11370504 17/08/2011 MT LT RN 16 AUSTIN STREET HUNSTANTON PE36 6AL.  BARRING-CLARK567539 341181 16.3 0.35 0.31 7.25 < 0.34 < 0.009 17 8 2011 Null Null Null 70123815

11370667 17/08/2011 IM LT RN 16 AUSTIN STREET HUNSTANTON PE36 6AL.  BARRING-CLARK567539 341181 0.63 17 8 2011 Null Null Null 70123815

11384198 30/08/2011 MT LT RN 67 VICTORIA AVENUE HUNSTANTON PE36 6BY 567764 341454 0.9 13.4 0.43 0.41 0.235 30 8 2011 Null Null Null 70123838

11384369 30/08/2011 CB RN LT WAT-04213 67 VICTORIA AVENUE HUNSTANTON PE36 6BY567764 341454 0.641 30 8 2011 Null Null Null 70123838

11414044 13/09/2011 MT LT RN 33 YORK AVENUE PE36 6BU 567653 341394 0.55 < 1 13.8 < 0.005 0.42 0.35 < 2 0.076 38.4 13 9 2011 Null TNS Null 70123823

11414107 13/09/2011 IM LT RN 33 YORK AVENUE PE36 6BU 567653 341394 < 0.578 13 9 2011 Null Null Null 70123823

11434177 29/09/2011 CB RN LT WAT-04213 30 SEAGATE ROAD PE36 5BD. JENKINS 567062 340432 0.119 0.592 29 9 2011 Null Null Null 70123520

11434172 29/09/2011 IM LT RN 30 SEAGATE ROAD PE36 5BD. JENKINS 567062 340432 310 120 2.56 29 9 2011 Null Null Null 70123520

11434070 29/09/2011 MT LT RN 30 SEAGATE ROAD PE36 5BD. JENKINS 567062 340432 15.7 0.36 0.3 29 9 2011 Null Null Null 70123520

11460564 10/10/2011 CB RN LT WAT-04213 25 HIGH STREET KING`S LYNN PE31 7EP.567867 337587 < 0.317 10 10 2011 Null Null Null 70122722

11460384 10/10/2011 MT LT RN 25 HIGH STREET KING`S LYNN PE31 7EP. 567867 337587 14.2 0.42 0.37 7.33 < 0.34 < 0.009 10 10 2011 Null Null Null 70122722

11460482 10/10/2011 IM LT RN 25 HIGH STREET KING`S LYNN PE31 7EP. 567867 337587 0.592 10 10 2011 Null Null Null 70122722

11481205 26/10/2011 MT LT RN 11 CALEY STREET KING`S LYNN PE31 7DP.   MURPHY567747 337422 0.89 < 1 13.4 < 0.005 0.29 0.2 < 2 0.042 37.8 7.37 < 0.34 < 0.009 26 10 2011 Null TNS Null 70122358

11481290 26/10/2011 CB RN LT WAT-04213 11 CALEY STREET KING`S LYNN PE31 7DP.   MURPHY567747 337422 0.651 26 10 2011 Null Null Null 70122358

11514756 11/11/2011 CB RN LT WAT-04213 6 EVANS GARDENS HUNSTANTON PE36 5DX.   HOLLAND567701 340180 0.067 11 11 2011 Null Null Null 70123436

11514586 11/11/2011 MT LT RN 6 EVANS GARDENS HUNSTANTON PE36 5DX.   HOLLAND567701 340180 12.6 0.38 0.21 11 11 2011 Null Null Null 70123436

11514698 11/11/2011 IM LT RN 6 EVANS GARDENS HUNSTANTON PE36 5DX.   HOLLAND567701 340180 0.678 11 11 2011 Null Null Null 70123436

11526679 22/11/2011 CB RN LT WAT-04213 6 AVENUE ROAD HUNSTANTON PE36 5BW.   GREEN567366 340624 < 0.075 0.7 22 11 2011 Null Null Null 70123492

11526215 22/11/2011 MT LT RN 6 AVENUE ROAD HUNSTANTON PE36 5BW.   GREEN567366 340624 10.9 0.42 0.33 22 11 2011 Null Null Null 70123492

11562280 11/12/2011 MT LT RN 2 LE STRANGE TERRACE HUNSTANTON PE36 5AJ 567252 340721 0.63 < 1 10.8 < 0.005 0.32 0.2 < 2 0.017 37.4 7.35 0.08 0.5 < 0.009 11 12 2011 Null TNS TNS 70123101

11562437 11/12/2011 IM LT RN 2 LE STRANGE TERRACE HUNSTANTON PE36 5AJ 567252 340721 0.7 11 12 2011 Null Null Null 70123101

11573471 19/12/2011 CB RN LT WAT-04213 6 RAMSAY GARDENS HUNSTANTON PE36 5DT.   WARD567655 340294 < 0.229 0.711 19 12 2011 Null Null Null 78402810

11573464 19/12/2011 IM LT RN 6 RAMSAY GARDENS HUNSTANTON PE36 5DT.   WARD567655 340294 313 121 2.53 19 12 2011 Null Null Null 78402810

11573286 19/12/2011 MT LT RN 6 RAMSAY GARDENS HUNSTANTON PE36 5DT.   WARD567655 340294 7.8 0.39 0.29 19 12 2011 Null Null Null 78402810

11577827 21/12/2011 CC RS Kitchen Tap Spot Sample 36958087 SPOT KT18 WOODEND RD HEACHAM 568047 337137 0.3 0.2 < 0.017 0.563 21 12 2011 Null Null Null 78138206

11577828 21/12/2011 CC RS Kitchen Tap Flush Sample 36958087 FLUSH KT 18 WOODEND RD HEACHAM 568047 337137 0.3 0.2 < 0.017 0.669 21 12 2011 Null Null Null 78138206

11577829 21/12/2011 CC RS Kitchen Tap 36958087 STAG KT 18 WOODEND RD HEACHAM 568047 337137 0.3 0.2 < 0.017 0.705 21 12 2011 Null Null Null 78138206

11577830 21/12/2011 CC RS Boundary Box 36958087 STAG AP 18 WOODEND RD HEACHAM 568047 337137 0.3 0.2 0.898 0.841 21 12 2011 Null Null Null 78138206

12006813 07/01/2012 IM LT RN 5 BOSTON SQUARE HUNSTANTON PE36 6DT 567378 341228 3.83 0.589 7 1 2012 Null Null Null 70123828

12006332 07/01/2012 MT LT RN 5 BOSTON SQUARE HUNSTANTON PE36 6DT 567378 341228 < < 1 7.7 0.44 0.34 < 2 7.41 0.07 0.4 < 0.009 7 1 2012 Null TNS TNS 70123828

12015729 12/01/2012 MF Kitchen Tap 36943385 KT TWIN BRIDGES HUNSTANTON RD HEACHAM567984 337777 0.4 0.34 12 1 2012 Null Null Null 70126872

12015728 12/01/2012 MF Kitchen Tap 36943385 KT CHESTNUT HOUSE HUNSTANTON RD HEACHAM568060 337870 0.4 0.34 12 1 2012 Null Null Null 70127054

12025036 20/01/2012 MT LT RN 24 PINE CLOSE HUNSTANTON PE36 5JA 567832 340838 1.05 9.3 < 0.005 0.49 0.33 0.224 34.4 20 1 2012 Null Null Null 78286431

12025168 20/01/2012 IM LT RN 24 PINE CLOSE HUNSTANTON PE36 5JA 567832 340838 < < 1 0.07 0.709 20 1 2012 Null TNS TNS 78286431

12050433 31/01/2012 IM LT RN 8 NELSON DRIVE HUNSTANTON PE36 5DU 567601 340184 < 3 0.038 < 0.922 < 0.261 0.669 31 1 2012 Null Null Null 70123132

12051231 31/01/2012 CC 37119523 FH W/O END OF MAIN SANDRINGHAM GROVE568461 342131 < 1 191 0.5 0.42 633 289 < 2 < 0.017 7.41 112 2.37 < 2 0.692 < 0.003 31 1 2012 Null TNS Null 70127316

12051230 31/01/2012 CC 37119523 FH W/O END OF MAIN SANDRINGHAM GROVE568461 342131 < 1 191 0.5 0.42 634 318 < 2 0.062 7.41 0.07 123 2.62 < 2 0.695 < 0.003 31 1 2012 Null TNS TNS 70127316

12051225 31/01/2012 CC Kitchen Tap 37119523 KT 18 SANDRINGHAM GROVE 568465 342121 < 1 190 0.5 0.42 632 318 < 2 0.067 7.39 123 2.61 24.4 0.697 0.017 31 1 2012 Null TNS Null 70127316

12051229 31/01/2012 CC Kitchen Tap 37119523 KT 10 SANDRINGHAM GROVE 568424 342116 < 1 191 0.5 0.42 634 318 < 2 0.094 7.39 0.06 123 2.58 26.7 0.719 0.035 31 1 2012 Null TNS TNS 70127316

12051227 31/01/2012 CC Kitchen Tap 37119523 KT 10 SANDRINGHAM GROVE 568424 342116 < 1 191 0.5 0.42 630 313 < 2 0.135 7.38 0.07 121 2.6 29.4 0.694 0.041 31 1 2012 Null TNS TNS 70127316

12051223 31/01/2012 CC Kitchen Tap 37119523 KT 18 SANDRINGHAM GROVE 568465 342121 < 1 189 0.5 0.42 635 315 < 2 0.145 7.4 122 2.59 75 0.685 0.055 31 1 2012 Null TNS Null 70127316

12038851 31/01/2012 MT LT RN 8 NELSON DRIVE HUNSTANTON PE36 5DU 567601 340184 < < 1 8 0.15 0.11 < 2 7.47 0.07 0.4 < 0.009 31 1 2012 Null TNS TNS 70123132

12050774 31/01/2012 CC Kitchen Tap 37119523 KT 18 SANDIGHAM GROVE HUNSTANTON568465 342121 0.5 0.42 31 1 2012 Null Null Null 70127316

12050773 31/01/2012 CC Kitchen Tap 37119523 KT 10 SANDIGHAM GROVE HUNSTANTON568424 342116 0.5 0.42 31 1 2012 Null Null Null 70127316

12050775 31/01/2012 CC 37119523 FH WO END OF MAIN SANDIGHAM GROVE HUNSTANTON568461 342131 0.5 0.42 31 1 2012 Null Null Null 70127316

12054486 02/02/2012 RS Downstream Kitchen Tap 37140795 KT 10 NELSON DRIVE HUNSTANTON MIXER D/S567611 340175 < 0.3 0.2 2 2 2012 Null Null Null 70123132

12055417 03/02/2012 RM 37149517 FH70126948 THE BROADWAY HEACHAM568338 337227 0.3 0.2 3 2 2012 Null Null Null 70126883

12055418 03/02/2012 RM 37149517 FH78740697 THE BROADWAY HEACHAM568166 337240 0.3 0.2 3 2 2012 Null Null Null 70126883

12060404 07/02/2012 RS Kitchen Tap 37140795 KT 8 NELSON DRIVE SOFTENED WATER 567599 340184 0.42 0.36 7 2 2012 Null Null Null 70123132

12060405 07/02/2012 RS Outside Tap 37140795 OT 8 NELSON DRIVE MAINS 567599 340184 0.42 0.36 7 2 2012 Null Null Null 70123132

12060406 07/02/2012 RS Kitchen Tap 37140795 KT 10 NELSON DRIVE 567607 340172 0.42 0.36 7 2 2012 Null Null Null 70123132

12060407 07/02/2012 RS Kitchen Tap 37140795 KT 6 NELSON DRIVE 567601 340192 0.42 0.36 7 2 2012 Null Null Null 70123132

12078555 21/02/2012 IM LT RN 4 KENWOOD ROAD (XTRA) PE31 7DD 567940 337596 1.1 191 641 0.049 0.14 0.693 21 2 2012 Null FAIL TNS 70122730

12078210 21/02/2012 MT LT RN 4 KENWOOD ROAD (XTRA) PE31 7DD 567940 337596 < 6.3 0.39 0.07 21 2 2012 Null Null Null 70122730

12085879 27/02/2012 LT MT RN 10 WAVENEY ROAD HUNSTANTON PE36 5DF.   RIDDELL567473 340427 1.18 < 1 8 < 0.005 0.48 0.39 < 2 0.131 40.4 7.35 < 0.34 < 0.009 27 2 2012 Null TNS Null 70123412

12086126 27/02/2012 IM LT RN 10 WAVENEY ROAD HUNSTANTON PE36 5DF.   RIDDELL567473 340427 0.778 27 2 2012 Null Null Null 70123412

12118092 14/03/2012 IM LT RN 32 WINDSOR RISE HUNSTANTON PE36 5JE. SMALLING567414 339855 < 1 0.131 0.06 0.767 14 3 2012 Null TNS TNS 70122807

12117755 14/03/2012 MT LT RN 32 WINDSOR RISE HUNSTANTON PE36 5JE. SMALLING567414 339855 < 8 0.5 0.41 14 3 2012 Null Null Null 70122807

12150237 30/03/2012 IM LT RN 6 NEW ROW KING`S LYNN PE31 7ES. HANSON 567835 337615 < 1 < 0.017 0.737 30 3 2012 Null TNS Null 70122722

12139153 30/03/2012 LT MT RN 6 NEW ROW KING`S LYNN PE31 7ES. HANSON 567835 337615 9.9 0.43 0.37 30 3 2012 Null Null Null 70122722

12165993 13/04/2012 LT MT RN 21 RINGSTEAD ROAD KING`S LYNN PE31 7JA.    HOLMAN568468 337964 1.02 < 1 10.9 < 0.005 0.37 0.26 < 2 0.332 39.3 13 4 2012 Null TNS Null 70126870

12166624 13/04/2012 IM LT RN 21 RINGSTEAD ROAD KING`S LYNN PE31 7JA 568468 337964 0.13 0.724 13 4 2012 Null Null TNS 70126870

12183433 26/04/2012 IM LT RN 16A CLIFF PARADE HUNSTANTON PE36 6DP.   SHONE567336 341258 < 1 323 0.123 125 2.65 0.753 26 4 2012 Null TNS Null 70123552

12183091 26/04/2012 LT MT RN 16A CLIFF PARADE HUNSTANTON PE36 6DP.   SHONE567336 341258 10.5 0.35 0.27 7.37 < 0.34 < 0.009 26 4 2012 Null Null Null 70123552

12216201 12/05/2012 IM LT RN 3 BENSTEAD CLOSE KI3NG`S LYNN PE31 7FB 567695 337132 < 1 0.057 0.12 0.747 12 5 2012 Null TNS TNS 90128204

12215643 12/05/2012 MT LT RN 3 BENSTEAD CLOSE KING`S LYNN PE31 7FB 567695 337132 < 12.3 0.42 0.37 12 5 2012 Null Null Null 90128204

12232081 23/05/2012 LT MT RN POST OFFICE 38A OLD HUNSTANTON ROAD HUNSTANTON PE36 6HS568330 342199 0.77 < 1 12 < 0.005 0.42 0.35 < 2 0.271 41.9 23 5 2012 Null TNS Null 78407043

12232129 23/05/2012 IM LT RN POST OFFICE 38A OLD HUNSTANTON ROAD HUNSTANTON PE36 6HS568330 342199 0.08 0.739 23 5 2012 Null Null TNS 78407043

12234463 24/05/2012 CC Kitchen Tap 37570705 KT 14 CHARLES RD HUNSTATION 567406 339774 < 1 186 0.5 0.47 688 321 < 2 0.088 7.45 0.06 124 2.68 22.5 0.74 < 0.003 24 5 2012 Null TNS TNS 70122985

12233687 24/05/2012 CC Kitchen Tap 37570705KT 14 CHARLES RD HUNSTANTON 567406 339774 < 0.5 0.47 24 5 2012 Null Null Null 70122985

12260539 11/06/2012 IM LT RN 3 QUEENS GARDENS HUNSTANTON PE36 6HD 567803 341603 1.4 0.195 0.11 0.763 11 6 2012 Null FAIL TNS 70123773

12260410 11/06/2012 MT LT RN 3 QUEENS GARDENS HUNSTANTON PE36 6HD 567803 341603 15.1 0.36 0.29 11 6 2012 Null Null Null 70123773

12271591 19/06/2012 IM LT RN (none) 567544 341180 < 1 < 0.017 0.738 19 6 2012 Null TNS Null 70123815

12271527 19/06/2012 LT MT RN 14 AUSTIN STREET HUNSTANTON PE36 6AL.    mann567544 341180 14.7 0.45 0.37 7.34 0.4 < 0.009 19 6 2012 Null Null Null 70123815

12275329 21/06/2012 MF 37649253 FGH WO NEAR ZONE VALVE OPP 19 WAYNEY ROAD567492 340382 0.43 0.31 21 6 2012 Null Null Null 70123425

12275328 21/06/2012 MF Kitchen Tap 37649253 KT 14 WAVEWEY ROAD  HUNSTANTON 567482 340361 0.47 0.33 21 6 2012 Null Null Null 70123411

12306937 05/07/2012 MT LT RN 7 TUDOR CRESCENT HUNSTANTON PE36 5JH 567634 339771 0.99 < 1 < 0.005 < 2 0.274 41.4 5 7 2012 Null TNS Null 70122976

12307121 05/07/2012 IM LT RN 7 TUDOR CRESCENT HUNSTANTON PE36 5JH 567634 339771 < 0.07 0.783 5 7 2012 Null Null TNS 70122976

12320060 16/07/2012 IM LT RN 2. BALGRAVE COURT OR36 6FF. COGGINS 567488 341392 < 1 328 0.495 127 2.66 0.537 16 7 2012 Null TNS Null 70123852

12319979 16/07/2012 LT MT RN 2 BELGRAVE COURT HUNSTANTON PE36 6FG 567488 341392 15.3 0.63 0.51 16 7 2012 Null Null Null 70123852
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Orange = Cast iron
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MDPE/HPPE/PVC

SOM results for water quality, asset, modelled data and with material type label

Data mining to risk ranking

Pipe level

DMA level



Cost Effective Neural Technique to 
Alleviate Urban flood Risk

ONLINE

OFFLINE

• Cost effective, local autonomous sewer flow 
control system to reduce urban flood risk

• CENTAUR will use data driven approaches to 
develop real time control strategies to 
activate existing in sewer storage at the 
local scale

• Sophisticated computational techniques will 
be combined with specially designed flow 
control devices to reduce flood risk.



Deep Learning: Game Changer
• Deep Learning is when Big data hits Machine learning

• Why a hot topic now?

• Big data availability

• DL algorithmic breakthroughs (Hinton and others)

• Creation of tools allowing us to go beyond engineering 
for problems exceeding human understanding

• Examples: GoogleBrain (10 million videos), smartphone: 
transcription of speech/ SIRI, medical apps, fraud…



Deep Learning
• New era of Machine Learning

• Use Artificial Neural Networks

• Large amounts of data…

• …allow very deep structures

• …and the automatic learning 
of features

• (Big) Data to Action
Training data:

10-100M images

Network 

architecture:

~10 layers

1B parameters

Learning 

algorithm:

~30 Exaflops

~30 GPU days



Data proliferation: Leakage R&D pilots

1998

2008

2016

Dial-up modem
15min
Daily download

144 DMAs
431  measurements

5 DMAs
15  measurements

GPRS
15min
30 min download

1 DMA
4,500 AMR  
measurements

AMI
15min
Hourly download



Platform and toolbox/API sharing for ML and Deep Learning

• ML used to need expertise (PhDs etc): barrier to entry now lowered



Summary
• Data (as) infrastructure?

• How to unlock water sector proprietary data in faster, 
better & more trusted ways

• Avoid being a slow adopter of data science

• “Big data is a bit like an iceberg—most of the value we 
want to unlock is still lurking under the surface.”

• Future possibilities of Deep Learning technologies



http://www.smartwater4europe.com

Further details:

Any questions?

s.r.mounce@sheffield.ac.uk

With thanks to:

www.mouncehydrosmart.co.uk

http://www.sheffield.ac.uk/penninewatergroup

Prof. Joby Boxall

http://www.sheffield.ac.uk/centaur


