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What is Safeswim?



What is Safeswim?

• Public health risk from recreation in contaminated water
• Multiple epidemiological studies

• 250 million cases of gastrointestinal illness per annum

• 50 million cases of respiratory illness

• 2003 US$12 billion

• In Auckland, this risk is ‘managed’ through the Safeswim programme
• Broadly consistent with WHO (2003) and NZ (2003) guidelines

• Monitoring of Faecal Indicator Bacteria (FIB)
• Enterococci in marine water

• E. coli in fresh water



The Guidelines

• World Health Organisation
• Published in 2001, modified in 2003



The Guidelines

• World Health Organisation
• Published in 2001, modified in 2003

• Described approach for grading beaches
• Average risk based on long term data



The Guidelines

• New Zealand (MfE/MoH)
• Published in 2002, modified in 2003

• Replicated WHO approach for grading 
beaches

• Added a ‘surveillance’ mode based on 
single sample results
• USEPA

• Australia

• Europe



Surveillance monitoring

• Two key problems
• Weekly monitoring underestimates frequency of contamination events

• Missed 70% of guideline exceedances in California study





Model predictions validated



Surveillance monitoring

• Two key problems
• Weekly monitoring underestimates frequency of contamination events

• Missed 70% of guideline exceedances

• Time delay between sample collection and results available
• Water quality varies quicker than the analysis time (~48 hours)



False sense of security

• Red Beach (North Auckland)
• Weekly monitoring programme

• 330 samples (1995 – 2017)

• 1 Guideline exceedance (4th January 2012)

• Targeted sampling
• 8th November 2017 (6mm rain)

• 4 of 9 samples exceeded guidelines

• Stream sample 17,239

• 18th January 2018 (12mm rain)
• 7 of 9 samples exceeded guidelines

• Stream sample 5,475



Monitoring shortcomings

• Well recognised by the scientific community
• Increasing use of models (e.g. Scotland, Melbourne, Hong Kong)

• Agencies in NZ have relied on outdated guidelines



Havelock North effect



What about recreation?



In Auckland



In Auckland



In Auckland



Problem definition

• Flawed monitoring programme
• Water quality problems under assessed

• Poor water quality after rainfall

• Potential links with health effects

• Robust model, but how robust?



Model performance

• Assessment during 2016-17 austral summer
• Comparison with weekly monitoring

• Sample size 64 (8 beaches x 2 times of day x 4 days)

Weekly monitoring results
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Model performance

• Assessment during 2016-17 austral summer
• Comparison with weekly monitoring

Weekly monitoring results

Green Amber Red

Ta
rg

et
te

d
sa

m
p

lin
g 

re
su

lt
s Green 5 0 0

Amber 5 0 0

Red 52 0 2

Model forecast

Green Amber Red

Ta
rg

et
te

d
sa

m
p

lin
g 

re
su

lt
s Green 3 1 1

Amber 1 1 3

Red 10 5 39



Model performance

• Assessment during 2016-17 austral summer
• Comparison with weekly monitoring

Measure Model forecast Weekly monitoring

Accurate 43 of 64 = 67% 7 of 64 = 11%

Accurate or precautionary 48 of 64 = 75% 7 of 64 = 11%

False negatives (i.e. high risk) 16 of 64 = 25% 57 of 64 = 89%

Guideline exceedances detected 39 of 54 = 72% 2 of 54 = 4%



The value of real time data



The value of real time data



The value of real time data



Transition

• Wq programme based on model and real time data
• schematic



New Safeswim

• Go live 3 November 2017

• Model based system
• Real time monitoring

• Manual alerts

• Intensive sampling to support models
• Validation and refinement

• Additional testing
• Freshwater inputs

• DNA-based testing for identifying source of contamination



Model performance

• 2018 assessment
• ~Daily sampling

• 17 days between 23 January and 16 February 2018

• 3 beaches
• Mission Bay

• Okahu Bay

• St Heliers



Model performance
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Model performance

• 2018 Assessment
• ~Daily sampling at Mission Bay

Measure Safeswim model Persistence model Inactive model

Accurate 15 of 17 = 88% 9 of 17 = 53% 12 of 17 = 71%

Accurate or precautionary 16 of 17 = 94% 15 of 17 = 76% 12 of 17 = 71%

False negatives (i.e. high risk) 1 of 17 = 6% 4 of 17 = 24% 5 of 17 = 30%

Guideline exceedances detected 4 of 5 = 80% 1 of 5 = 20% 0 of 5 = 0%



Key points

• Public health risk at our beaches
• Solutions to problems are long term, technically challenging and expensive

• Model performance superior to monitoring approach for managing public 
health risk at Auckland’s beaches
• Only method that can provide risk information before exposure to the risk
• Models can be configured to forecast 3 days in advance

• Transition to a model based approach is primarily a social challenge, less so 
a technology challenge
• Innovation (contrary to guidelines) is difficult 
• Public communication and education key
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