
Martinborough E.coli Incidents

Martin Gronback – Wellington Water



Introduction:
Until the 13th of May 2019, The Martinborough water supply consisted 
of UV Treatment of three ground water bores. 

Due to high levels of dissolved Manganese in the majority these bores, 
chlorination was not undertaken for this water supply as this would 
result in discoloured water.

In 2019, two boil water notices were issued for the supply due to 
multiple instances of low levels of E.coli contamination.

This presentation provides an overview of the response and the 
challenges faced.



Thursday January 30th 2019:
Routine network sampling results showed a low level E.Coli detection 
at Martinborough School:
2 MPN/100mL E.coli 

5 MPN/100mL total Coliforms 

All other samples were clear.



Friday January 31st 2019:
A second low level E.coli result from the Martinborough Reservoirs was 
detected:
2 MPN/100mL E.coli 

12 MPN/100mL total Coliforms

After discussing the positive E.Coli detections with Regional Public 
Health, South Wairarapa District Council issues a Boil Water Notice for 
the township of Martinborough.





South Wairarapa District Council undertook several measures in order 
to raise awareness in the community of the Boil Water Notice;

• A mass email notice was sent out via the Ratepayers Data-base.

• All available Council staff were mobilized to undertake door knocking 
and deliver copies of the Boil Water Notice advisory.

• Direct contact with vulnerable groups such as health centres, elderly 
care facilities and schools were undertaken.

• Loud-hailers were deployed around the township advising of the 
BWN.

• Radio and Print Media notices were also arranged.



The Boil Water Notice is issued at 3pm the day before the 
Martinborough Fair which could draw up to an additional 20,000 
people to the town.

As well as raising awareness in the community, additional efforts were 
directed to ensure this event could proceed safely.



Water tanks were deployed throughout the town and bulk water 
tankers were brought in to provide safe drinking water for the influx of 
visitors over the weekend.

Hand Sanitizer was provided to all stall holders as a way of ensuring 
hygiene without using potentially contaminated water as well as 
avoiding the use of limited potable water available.



A light-up road sign was deployed at the entrance to the town advising of the Boil 
Water Notice.

‘Push Alerts’ to mobile phones were utilized in order to advise visitors that a Boil 
Water Notice was in affect when they came into range of the Martinborough 
Cellular network.
Further Information: Newshub – https://www.newshub.co.nz/home/new-zealand/2019/02/e-coli-in-water-supply-threatens-martinborough-
fair.html

https://www.newshub.co.nz/home/new-zealand/2019/02/e-coli-in-water-supply-threatens-martinborough-fair.html


Sunday 3rd February:
Wellington Water offers assistance with E.coli response.

Additional emergency water bladders were provided by Wellington Water 
and deployed around Martinborough.



Additional sample results from the Martinborough Reservoirs show 
persisting E.coli detections;

3 MPN/100ml

4 MPN/100ml

1 MPN/100ml



Monday 4th February:
Additonal positive E.coli detections were found:

Martinborough golf course:
1 MPN/100mL 

Fairway Drive:
1 MPN/ 100mL 

A formal request from South Wairarapa District Council was made to 
Wellington Water for assistance.



Tuesday 5th February:
After reviewing operational trends of the Water Treatment Plant that supplies 
Martinborough – The Ruamahanga WTP, Engineering Staff at South Wairarapa 
District Council found that while the UV Disinfection system was ‘operating’, no UV 
Disinfection was occurring.

Further investigation found this coincided with a wide-spread power supply outage 
on the 23rd of January 2019 which caused the UVT Monitor to loose all calibration. 

When power was restored to site, the blank UVT Monitor input signal was still 
interpreted as a viable value by the Treatment Plant Control System which allowed 
the bore pumps to operate despite the UV System not dosing.

This resulted in the supply of untreated water and the Control System not initiating 
a shutdown to what should have been a Critical Fault condition.



Staff from South Wairarapa District Council and Wellington Water discussing response actions.



Response:
Initial response actions included:

• Re-validation of the UV system;

• Addressing numerous deficiencies in the control system;

• Compliance data auditing;

• Installation and checking of a limited number of ‘high risk’ backflow prevention devices;

• Cleaning and super-chlorination of the reservoirs, and

• Flushing of the entire network with DWSNZ compliant treated water after re-validation of the UV 
system.



Reservoir inspections



Draining of reservoirs showing manganese deposits and Reservoir Cleaning



Flushing plan of the Martinborough reticulation network.



Flushing of the Network



Network flushing was completed on February 17th, with three days of 
clear samples following.

The Boil Water Notice lasted 20 days and was lifted February 21st.

On the 8th of April a public meeting was held to de-brief the community 
and local businesses…

…The following day, lab results confirmed further E.coli detections 
and a second Boil Water Notice was issued on the 9th of April 2019.





Next Steps:

• The UV Disinfection system performance was reviewed and in light of the improvements 
and safeguards in place in response to the initial BWN, was subsequently discounted as 
the source of contamination. 

• The positive E.coli detections were from the reservoir sample taps as well as the closest 
supply line to the reservoir site.

• Investigations focused on all potential sources of contamination within the reticulation 
network itself.

• Subsequent sampling showed inconsistent results;
- The location of positive detections and the level of E.coli contamination varied.

Chlorination was deemed to be the only viable way forward to address what was becoming 
apparent;

Connections within the reticulation network were introducing contaminants into the 
supply.



Source: Wairarapa Times Age



What we believed occurred:

During the early days of the second boil water notice, an amnesty was issued in which people 
were encouraged to come forward with concerns about water connections where there would 
be no public notification of their concerns in order to rectify any potential sources of 
contamination entering the network.

“…We are urging anyone who has 
information about faulty or missing backflow 
prevention mechanisms to contact council…”

“There will be no negative consequences for any 
property owner coming forward. Our focus is to find 
and fix the source of contamination, because 
without that, the boil water notice cannot be lifted.”

Source: Wairarapa Times Age



Roadblocks:

Two of the three supply bores, Bores 1 and 3 had high manganese 
content that would result in discoloured water if chlorination was 
undertaken;

Chlorine would cause the dissolved manganese to come out of 
suspension.

Bore 4 had a low enough level of manganese to allow chlorination in 
the short term with a Manganese Reduction Plant (MRP) required in 
the medium term to allow for use of the remaining bores.



Aerial view of the Ruamahanga WTP and bore field



Mitigations and Next Steps:
24th April 2019

Council commit to implement Temporary Chlorination of the supply.

Due to established Brewery’s and Vineyards not being set up to use 
chlorinated water and its potential impacts on their products, a longer 
implementation timeframe along with additional support for local 
businesses was provided.



Mitigations and Next Steps:

6th May – 11th May
To enable chlorination without discolouration occurring, regardless of 
the use of the low manganese bore, accumulated manganese deposits 
and biofilm accumulation had to be removed as to avoid likely taste 
and odour issues once chlorination was established.

Air scouring immediately followed by flushing was decided as the 
method to achieve this.



Air-scouring and flushing dates advisement to the Martinborough Community and

Air scouring and flushing plan



The removal of the accumulated manganese and biofilm required air 
scouring of the entire network by isolating zones of the reticulation 
network, isolating every individual connection in that particular zone 
and then injecting compressed air into the isolated network sections 
from a compressor via a hydrant stand. 

This agitated the manganese that had built up over time on the pipe 
walls and was vented out by hydrants. 

Once the air scouring was complete, the section was then flushed until 
clear and the properties connections turned back on with residents 
encouraged to flush their outside taps until the water ran clear.



Flushing of agitated manganese due to air-scouring of network



On the 13th May temporary chlorination commenced enabled by a newly installed chlorination system which allowed for 

flow proportional dosing.

The new chlorination system included load-cells, leak detection, automatic safety shutoff valves, a new carrier water pump 

and Depolox 5 Analyzer.



After chlorination commenced, network flushing was undertaken in 
order to draw the chlorinated water through the network. 

After three days of clear lab results, the second boil water was lifted on  
the 17th of May. 

The second Boil Water Notice lasted a total of 38 days.



Counting the cost
The approximate cost of the contamination events was $300,000.

• $100,000 spent of equipment;

• $55,000 spent on contractors;

• $47,000 on sampling alone;

• the remaining $98,000 split between recommissioning, reporting, 
consultants and communications.

This does not include costs incurred to private businesses for bottled 
water, point treatment systems installed, purchasing of ice and 
impacts on regional economic activity.



Local business using bottled water to make coffee

Several local businesses installed their own water treatment equipment

Sources: Wairarapa Times Age, Newshub



Commercial irrigation from the network was and still is undertaken 
from the Martinborough water supply. 

These larger users along with some private households, have blended 
supplies - simultaneous connections to the urban water supply as well 
as their own private bores or rain water collection systems along with 
pumping systems.

With faulty, failing or non-existent backflow preventors, these systems 
could push untreated and contaminated water into the network. This 
would also explain why the contamination was intermittent and not 
consistent to one location.

Elaboration on Backflow:



Potential Backflow Scenarios
Blended supplies where irrigation systems are in use

Contaminated bore used for 
irrigation

No Backflow 
prevention device

Network supply

No separation 
between systems

Network pressure is 
greater than irrigation 
system while not in use



Potential Backflow Scenarios
Blended supplies where irrigation systems are in use

Irrigation 
system in use

Contaminated water pushed 
back towards Network

Local system pressure 
overcomes Network 
Pressure -
Contaminated water 
enters Network



Potential Backflow Scenarios
Blended domestic supplies – Rainwater Collection System

Network supply

Faecal contamination on roof surface

Contaminated water source



Potential Backflow Scenarios
Blended domestic supplies – Rainwater Collection System

Contaminated rainwater storage system 
used as water source

Contaminated water pushed 
back  towards Network

Local system 
pressure overcomes 
Network Pressure -
Contaminated water 
enters Network



Martinborough Network:
Another complicating factor was due to the network in Martinborough 
not having a bulk main directly to the reservoirs, water must move 
through the town in a ‘ring main’ configuration before reaching the 
reservoirs.



Water is pumped from the treatment plant where instantaneous 
demand is met, with the surplus filling the reservoirs.



Once the reservoirs are full, the treatment plant stops and the supply is 
fed from the reservoirs only. 

This continues until the treatment plant is called to operate again once 
the reservoirs reach the start setpoint.



This results in water moving back and forth within the network.

If contamination is introduced into the network, the same situation occurs.



This results in water moving back and forth within the network.

If contamination is introduced into the network, the same situation occurs.

Backflow contamination source



This results in water moving back and forth within the network.

If contamination is introduced into the network, the same situation occurs.

Backflow contamination source



Contamination 
detected at sample 
point

Contamination detected at sample point

This results in water moving back and forth within the network.

If contamination is introduced into the network, the same situation occurs.



This is one of the main reasons why locating a definitive source of 
contamination was so difficult.

With the combination of the amnesty and subsequent chlorination, its 
unknown to operations staff if the original source or sources of 
contamination were addressed.

Contamination Source?

Contamination Source?

Contamination Source?



Additional Challenges:
When the second Boil Water Notice was lifted in May 2019, the original 
timeline for the installation and completion of the Manganese Removal 
process was December 2019. This meant the town would only have a 
single bore to supply all its water for 7 months. As this was during the 
lower demand period, this was not seen to be an issue in the short 
term.

However, delays resulted in this timeline being pushed back. 

This situation required demand management where consumption was 
actively tracked and communicated to the public, along with 
conservation messaging to avoid the need to bring the remaining bores 
online and supply discoloured water to the township.



Martinborough Water Consumption updates from Wellington Water website



Efforts to avoid discoloured water also required removing the Bore 1 
pump for use as a critical spare as well as replacing the Bore 4 pump 
and Variable Speed Drive which failed in early December 2019.



Manganese Reduction Plant Upgrade:
Originally planned for completion in December 2019, the Manganese 
Reduction Plant (MRP) was subject to several delays such as re-wiring 
and upgrading the control system at the WTP to allow the two sites to 
work in conjunction. The MRP went live in December 2020, a year later 
than originally planned.

This allowed use of Bores 1 and 3 and increased total production from 
18l/s - supplied from Bore 4, up to 30l/s from Bore’s 1 and 3 and has 
addressed supply concerns for Martinborough.



The MRP, situated on a separate site from the Ruamahanga WTP, reduces 
manganese from the UV disinfected water.

This is achieved by pre-chlorinating the treated water to 1.5-2.0ppm. 

This begins to oxidize the manganese, forming larger particles which are captured 
in a mixed media filter. The filters are backwashed and the manganese is 
discharged into the wastewater network.



Summary:
The contribution of the Martinborough Boil Water Notices to the wider 
conversation of Drinking Water Safety in a post Havelock North 
environment is that we need to be wary of jumping to conclusions 
during contamination of drinking water supplies. 

Initially, the cause of the contamination was believed to be the failure 
of the water treatment plant. While deficiencies were definitely 
uncovered, it was not the only issue as contamination was found within 
the network again weeks later. 



Of particular note and relevance regarding the Martinborough 
Contamination Events is Principle 3 from the Havelock North enquiry:

Principle 3: Maintain multiple barriers against contamination.

Any drinking water system must have, and continuously maintain, 
robust multiple barriers against contamination appropriate to the level 
of potential contamination. This is because no single barrier is effective 
against all sources of contamination and any barrier can fail at any 
time. Barriers with appropriate capabilities are needed at each of the 
following levels: source protection; effective treatment; secure 
distribution; effective monitoring; and effective responses to adverse 
signals. A “source to tap” approach is required.



Actions and investigations initially focused solely on failings of the 
Treatment Plant. 

This highlights that focus needs to be not only on the treatment plants 
and source water but on the water network as a whole – Source to 
Tap. 

This should be reflected in your organizations Water Safety Plan/s for 
each supply. 

While prior residual disinfection (chlorination) may have avoided the 
BWN, it would not have addressed the fact that somewhere within the 
network, contamination was being introduced due to backflow. 



Backflow Prevention
Network security, as in physical measures to avoid the introduction of 
contamination including backflow prevention for blended supplies or high risk 
activities is critically important in order to maintain drinking water safety. 

Ensuring backflow preventors are maintained, tested and installed where activities 
or blended systems pose a risk to the network is paramount. 

The situation in Martinborough was hampered by this activity ‘falling off the radar’ 
due to responsibility shifting between staff & departments, changes in roles and 
responsibilities as well as staff and their knowledge passing out of the organisation 
coupled with poor record keeping.

Questions you need to be asking:

Who is responsible for checking and testing backflow preventors in your area? 

Building Services, Environmental Health, Operations, Third-party contractors or 
Service Providers? 

Have things changed overtime? 

How accurate, robust and up-to-date are your records?



With climate change driven water scarcity and the potential large-scale 
uptake of rainwater collection systems in urban areas, blended supplies 
may become an increasing risk to drinking water safety in urban 
networks. 

This risk should not be discounted as only being prevalent in provincial 
areas.

How secure is your network?

Closing remark:
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