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Executive Summary 
This Water Safety Plan (WSP) has been prepared for the Hororātā Water Supply Scheme by Selwyn 
District Council (SDC), Canterbury, New Zealand.  

As a drinking water supplier, SDC are required to have and implement a water safety plan in accordance 
with the Health Act 1956.  The Act provides a flexible, risk management based, and outcome focused 
legislative framework for networked drinking water supplies. The Act requires compliance with the Drinking 
Water Standards for New Zealand (MoH, 2018a).  

To support preparation of revised WSPs the Ministry of Health (MoH) has prepared the following guidance, 
Drinking Water Safety Plan Framework (MoH, 2018b), the Handbook for Preparing a Water Safety Plan 
(MoH, 2019). This documentation has been used as the basis to prepare this WSP.  

The Hororātā Water Supply WSP refers to the scheme specific components, whilst the SDC Drinking 
Water Framework (DW-GEN-00-PLN-0001) provides the guidance and framework documentation of the 
SDC drinking water management system, and the methodology used in developing and implementing the 
WSP.   

The SDC Drinking Water Framework (DW-GEN-00-PLN-0001) refers to a number of supporting 
documentations, these are summarised in Table 0-1, to provide ease of reference. The following 
supporting documentation should be read in conjunction with the WSP. 
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Besides supply specific stakeholders, there are many stakeholders who have an interest across all of SDC 
drinking water schemes, a broader list of external stakeholders is provided in Section 1.3 of SDC Drinking 
Water Framework (DW-GEN-00-PLN-0001). 

1.2.2 Internal stakeholders 

Refer to Section 1.3 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001) for details. 

1.2.3 Water safety plan development  

Refer to Section 1.3 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001) for details. 

1.3 Engaging community 

SDC’s drinking water management system incorporates methods for engaging with the community 
undertaken across all drinking water schemes, details can be found by referring to Section 1.4 of SDC 
Drinking Water Framework (DW-GEN-00-PLN-0001). 

1.3.1 Consumer engagement plan 

Refer to Section 1.4 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001) for details. 

1.3.2 Communications plan  

Refer to Section 1.4 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001) for details. 
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2. Assessment of the drinking water supply system 

2.1 Water supply description and analysis 

Hororātā is a small rural town in the Selwyn District, in the Canterbury region of New Zealand’s South 
Island. Hororātā is located on the Canterbury Plains near the foothills, 60 km west of Christchurch. The 
Hororātā Water Supply Scheme is a fully restricted supply whereby the water units are allocated based on 
land area and dwelling. The supply serves an estimated population of 920 as of 1st of February 2020.  

The water supply was installed in 1982 to replace the Snowden and Glenroy Water Race Schemes. The 
original scheme did not include the Harper Hills area, which was added after the main system was 
commissioned. There have been some minor extensions to serve small blocks on the outskirts of the 
original scheme boundary along with a major extension in 1999 to serve the area from Hororātā Township 
to the Selwyn River (covering the Selwyn water race area).  

The Hororātā Water Supply Scheme currently comprises of 1 No. shallow well, 1 No. water treatment plant 
(WTP), 2 No. reservoirs and 1 No. pump station. The pump station pumps water from one reservoir to the 
other. The rural supplies, Selwyn No. 2 and Hororātā networks are all gravity fed. Refer to the map shown 
in Figure 2:1, the summary information in Table 2-1 and schematics provided in Appendix A – Hororātā 
Drinking Water Supply Schematics. 

This section provides detailed description and analysis of each component of the Hororātā Water Supply 
system, including: 

 Element 1: Catchment characteristics  
 Element 2: Water sources and extraction 
 Element 3: Treatment processes  
 Element 4: Storage and reticulation network  

 
Figure 2:1: Hororātā Water Supply Network   
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Some infill growth is expected but no significant development is underway. There is provision in the 
Regional Plans for community supply; however, any new groundwater or surface water takes to provide for 
growth will require resource consent from Environment Canterbury.  

2.1.1 Water supply schematics 

Schematic diagram/s provide a visual representation of the scheme from catchment to consumer, these 
are show in Appendix A – Hororātā Drinking Water Supply Schematics (DW-SEL-02-PFD-0006). 

The schematics have been prepared as a representation of key aspects of the water supply system, 
including water sources, treatment components, reservoirs, and pump stations. The schematics include a 
representation of multiple barrier principle (as assessed in Section 3), Critical Control Points (CCP) and 
Operational Monitoring and Control Points (OMCPs) (as outlined in Section 4.3). For further detailed 
diagrams, refer to the Scheme Process Diagrams provided in Appendix E – Hororātā Drinking Water 
Supply Scheme Process Diagrams. 

2.1.2 Description and analysis of each element of the drinking water supply 

For each element of the Hororātā Water Supply Scheme, a description and analysis has been prepared, 
as follows:  

 Element 1: Catchment characteristics  

 Element 2: Water sources and extraction 

 Element 3: Treatment process  

 Element 4: Storage and reticulation network  

2.1.2.1 Element 1: Catchment characteristics  

A detailed Catchment Hazard Assessment (CHA) has been prepared for the Hororātā Water Supply 
Scheme, this can be found in Appendix C – Hororātā Drinking Water Supply Catchment Hazard 
Assessment (DW-SEL-02-RPT-0002). 

The objective of this CHA is to delineate a series of source protection zones, based on spatial criterion, to 
identify hazards that could potentially impact individual supply wells within the Hororātā Water Supply 
scheme. These hazards include Priority 1 and Priority 2 determinands as defined in the DWSNZ (MoH, 
2018a). The delineation of the source protection zones was undertaken in accordance with the Technical 
Guidelines for Drinking Water Source Protection Zones (PDP, 2018).   

The catchment hazard assessment has been prepared in accordance with Section 2.1.2 of the Handbook 
for Preparing a Water Safety Plan, the requirements are as follows: 

 Catchment characteristics, including: 

- Catchment area or groundwater recharge zone, including any designated catchment/recharge 
protection zones; 

- Hydrogeology; 

- Topography; 

- Main geological features; and 

- Land use, current and past, and likely land use change. 

 Climatic features, including significant climate variability and expected longer-term changes.  
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Each WTP has a varying combination of treatment units (e.g. filtration, UV), and attributes (flow rates, set 
points, control points etc.), which are considered and presented throughout the WSP. Beyond this section, 
further information about WTPs can be found in the following parts of the WSP:  

 Schematics presented in Section 2.1.1 

 Treatment Plant Capacity and Loading, shown in Table 2-7 

 Protozoa compliance (target and cumulative log credits) is presented in Section 2.1.3 

 Multiple barrier principle, presented in Section 3.1 

Table 2-7 shows a summary of Hororātā WTP capacity and loading. This shows how each element affects 
the system and also indicates any limitations in the system. The following flow rates in each system are 
summarised below:  

 Instantaneous consent limit (l/s)  

 Maximum operating flow (submersible pump capacity) (l/s) 

 Validated filter capacity (based on validated flow of 9.33 l/s per cartridge) when operated with 1-
micron units for validation purposes.  

 UV disinfection unit maximum flow rate (l/s) at 90% UVT.   

The % Treatment Capacity of each WTP within the Hororātā Water Supply is an indicative figure used to 
assess the constraints on the system, and whether constrained by the WTP pump capacity (<100%), 
(>100%) by UV disinfection unit or the filter unit. This shows that Homebush Road WTP is constrained by 
the submersible pump. Table 2-8 summarises the WTP infrastructure for Hororātā. 
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each filter round to be set to a maximum flow of 9.33 l/s. For cartridge filters that are installed to meet this 
criteria, 2-protozoa log credits can be claimed.  

The cartridge filters at the Homebush WTP are required for protozoal compliance therefore only 1-micron 
cartridges are used. These and the instrumentation and monitoring provide compliance with Section 5.12.1 
of the DWSNZ. 

Disinfection log reduction credits: SDC utilise Trojan and Wedeco ultraviolet disinfection systems, these 
are validated within a UVT% and flow range specific to each unit and its application. SDC have chosen 
UVDGM validation for UV systems. For details of the system used at Homebush WTP refer to Hororātā 
Water Supply Unit Process Control Procedure (DW-SEL-04-DST-0004). 

2.1.3.2 Hororātā Water Supply microbiological log reduction credit (LRC) assessment  

The Hororātā water supply LRC assessment is shown in Table 2-15. Sufficient log-credit are provided based 
on catchment target log-credit and validated UV systems. If changes within the catchment affect the target 
log credit or the water supply is operated outside filter or UV validation a review of treatment log credits will 
be required to ensure continued compliance.
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2.2 Assessment of water quality data 

An assessment of raw water and treated water quality has been undertaken to understand historical 
source water characteristic and variability, especially related to treatability, hazards and system 
performance over time.  

The SDC Drinking Water Compliance Monitoring Plan (DW-GEN-05-DST-0002) outlines details of the 
water quality assessment undertaken by SDC as part of their ongoing management of drinking water 
quality.  

Source water quality has been assessed as part of the CHA, refer to Appendix C – Hororātā Drinking 
Water Supply Catchment Hazard Assessment for details. This includes, assessment of regional 
groundwater quality, and site-specific groundwater quality, as summarised below.  

2.2.1 Regional groundwater quality 

ECan undertakes monthly monitoring of groundwater quality in the Selwyn-Waihora Canterbury Water 
Management Strategy Zone (CWMSZ). ECan (2018) notes that the Selwyn-Waihora CWMSZ has: 

 One of the highest proportion of sources with increasing nitrate-nitrogen (nitrate) trends; 

 Three bores with nitrate concentrations greater than the health-based maximum acceptable value 
(MAV) in the DWSNZ (Note: these bores do not supply the Hororātā  Drinking Water Supply 
Scheme); and 

 Four wells with iron concentrations above the aesthetic-based guideline value (GV) in the 
DWSNZ, which is likely to be naturally occurring within the aquifer. 

A nitrate risk map prepared for the Canterbury region indicates that the majority of the Selwyn-Waihora 
CWMSZ has a moderate nitrate risk (ECan, 2017), including with the protection zones identified for 
each supply source. A moderate nitrate risk is present in areas where it is unknown if a groundwater 
sample collected from a source will have nitrate concentrations exceeding the MAV. 

In addition, surface water quality for the Selwyn River between 2004 and 2018, as measured at 
Whitecliffs Road (approximately 4.5 km upstream of the supply well) indicates the following: 

 Five-year median E.coli count is 56.5 MPN/100 mL. Maximum E.coli count is >2,420 MPN/100ml; 

 Five-year median total nitrogen concentration is 0.32 mg/L. Maximum nitrogen concentration is 
2.0 mg/l; 

 Five-year median ammoniacal nitrogen concentration is 0.005 mg/L. Maximum ammoniacal 
nitrogen concentration is 0.2 mg/l; and 

 Five-year median dissolved reactive phosphorus (DRP) concentration is 0.002 mg/L. Maximum 
DRP concentration is 0.016 mg/l. 

2.2.2 Site-specific groundwater quality 

A summary of the specific water quality issues at the Hororātā intake is presented in to Appendix C – 
Hororātā Drinking Water Supply Catchment Hazard Assessment and in Table 2-16. There have been 
numerous E.coli transgressions but no chemical transgressions. 
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Hororātā Drinking Water Supply Risk Assessment and detailed in the SDC Drinking Water Framework 
(DW-GEN-00-PLN-0001).
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 Install additional chlorine and pressure monitoring within the network and complete 
documentation of the network management strategy.  
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3.1.1 Calculation of residual risk 

The residual risk has been calculated for the combination of preventive measures associated with 
each hazard and hazardous event using the documented risk assessment methodology as outlined in 
Section 5 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001).  Residual risk has been 
determined for the combination of preventive measures.  
 
The failure of preventative measures will trigger an emergency response plan to be initiated (refer to 
Section 7 of this document and Section 8 of SDC Drinking Water Framework (DW-GEN-00-PLN-
0001). 

The residual risk for each combination of hazards/hazardous events is shown in the risk assessment, 
presented in Appendix B – Hororātā Drinking Water Supply Risk Assessment. 

3.2 Identification of additional preventive measures 

The residual risk for each hazard and hazardous event is assessed against their predetermined level 
of acceptable risk.  All residual risks medium or greater are deemed as unacceptable. 

An assessment of additional preventative measures to manage and reduce these risks to an 
acceptable level has been undertaken.  This includes short-term, measures for managing the risk until 
long-term (permanent) measures are in place.  

Refer to Section 6 Improvement Plan for details of the improvement actions, including timing, 
responsibility and financial cost. The risk assessment refers to relevant improvement actions 
associated with mitigating each hazardous event further.  
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4. Operational procedures 
SDC have established a consistent approach across all drinking water schemes to operations and 
maintenance this includes, asset information, standardisation (where practicable) of procedures, 
operational staff training and contract requirements.   

4.1 Operational procedures 

For each scheme a UPCP has been prepared, the UPCP provides the operations and maintenance 
teams with full information on the elements of the water scheme, including:  

 Scheme information; 

 Operational Monitoring Control Points (OMCPs) and Critical Control Points (CCPs); 

 Control Systems Details (including alarms and set-points); 

 Corrective actions and troubleshooting details; 

 Equipment information and maintenance details; 

 Equipment inspection and validation details; and 

 Links to relevant SOPs. 

The Hororātā Water Supply Unit Process Control Procedure (DW-SEL-04-DST-0004) should be 
referred to for all scheme specific information relating to operations and maintenance of the scheme 
assets. The Standard Operating Procedure Master List provides a list of standard operational 
procedures relevant all SDC drinking water schemes. This list is indicative as it is always under 
review, for live version refer to Standard Operating Procedures Master List (DW-GEN-04-REG-0009).   

 

Training records – Training is provided to all staff members involved in the operations and 
maintenance of drinking water supply scheme. For more information refer to SDC Drinking Water 
Framework (DW-GEN-00-PLN-0001). 

4.2 Operational monitoring and inspection 

Operational monitoring and inspection plans for assessing the plant, including satisfactory operation 
of preventive measures, are covered in the Hororātā Water Supply Unit Process Control Procedure 
(DW-SEL-04-PCD-0004) and Standard Operating Procedures Master List (DW-GEN-04-REG-0009).   

The maintenance schedule task and frequency for the water equipment, WTP and reservoir facility 
checks is also briefly summarised in C1241 (Part E Technical Specifications for water).  All tasks are 
programmed into AMIS for allocation to operations staff. 

A log of the operational monitoring/inspection undertaken, is kept with sign-off by the person 
responsible when each action is complete, with records maintained on-site and associated with tasks 
in AMIS. The Hororātā Water Supply Unit Process Control Procedure (DW-SEL-04-PCD-0004) 
provides a summary of maintenance schedule including task and frequency for the water equipment, 
WTP and reservoir facility checks.  

SDC also undertake routine spot check site inspections across the district on an ongoing basis. 
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4.2.1 Operational parameter selection 

The Hororātā Water Supply Unit Process Control Procedure (DW-SEL-04-PCD-0004) should be 
referred to for all scheme specific information relating to operations and maintenance of the scheme 
assets, this includes details of operational parameter selection and critical control points.  

4.2.2 Sampling/observation frequency  

The SCADA system monitors and records water scheme performance on an on-going continuous 
basis, including:  

 Daily water usage; 

 Pump hours and starts;  

 Reservoir levels;  

 Well levels;  

 Network pressure;  

 Alarm status; and  

 Chemical dosing. 

SMS alerts are sent to on-call operators for critical alarms to ensure a timely response.  

4.2.3 Target criteria, triggers and critical limits  

The Hororātā Water Supply Unit Process Control Procedure (DW-SEL-04-DST-0004) should be 
referred to for all scheme specific information relating to operations and maintenance of the scheme 
assets this includes details of operational parameter selection. This includes target criteria and critical 
limits triggering corrective or emergency action.   

Note: Excursion of an operational parameter up to or outside the critical limits indicates that control of 
a preventive measure has been lost and an immediate corrective action is needed. 

4.2.4 Result analysis  

The SCADA system is used for continuous monitoring of the drinking water supply and providing 
alerts to the Water Operations team to warn of any issues 24 hour a day seven days a week. The 
SCADA system is monitored by the both the Water Engineer and the Asset Systems Officer, to 
ensure trends and changes in system performance are identified and modified as required. 
Operational monitoring feeds into long-term evaluation results. 

Operational monitoring feeds into long-term evaluation results as outlined in Section 11 of SDC 
Drinking Water Framework (DW-GEN-00-PLN-0001) and SDC Drinking Water Quality Compliance 
Monitoring Plan (DW-GEN-05-DST-0002).  

4.3 Critical control points 

The functioning of the water supply system requires ongoing monitoring, Table 4-1 summarises the 
Critical Control Points (CCPs) and Operational Monitoring Control Points (OMCPs) within the 
Hororātā Water Supply Scheme. A definition for a CCP and OMCP is provided in Section 4.3 of SDC 
Drinking Water Framework (DW-GEN-00-PLN-0001)  Document-controlled version is maintained in 
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5. Verification monitoring programme 

5.1 Drinking water quality monitoring 

Refer to Section 3 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001). 

5.2 Short-term evaluation of results 

Refer to Section 3.1 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001) 
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6. Improvement plan 

6.1 Drinking water quality management improvement plan 

Inclusion of an improvement plan in a WSP is a statutory requirement. Section 69Z(2)(a)(v) of the 
Health Act 1956 requires that a WSP ‘set out a timetable for managing the public health risks that 
have been identified as being associated with the drinking water supply’. The Improvement Plan for 
the Hororātā Water Supply Scheme is shown in Appendix G – Hororātā Drinking Water Supply 
Improvement Plan and has been derived from Appendix B – Hororātā Drinking Water Supply Risk 
Assessment. A master Improvement Plan Register is maintained which covers scheme specific and 
general actions. For information on the improvement action types and prioritisation refer to Section 7 
of SDC Drinking Water Framework (DW-GEN-00-PLN-0001). 
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7. Management of incidents and emergencies 

7.1 Incident and emergency response plans 

SDC’s drinking water management system incorporates management of incidents and emergencies 
undertaken across all drinking water schemes, details can be found by referring to Section 8 of SDC 
Drinking Water Framework (DW-GEN-00-PLN-0001) and SDC Drinking Water Incident and Emergency 
Plan (DW-GEN-07-DST-0006). 

The SDC Drinking Water Incident and Emergency Plan (DW-GEN-07-DST-0006) sets out the emergency 
and incident management planning processes and response plans as they relate to all drinking water 
schemes managed by SDC. This plan does not cover non-drinking water services, such as wastewater, 
stormwater, or water races.  

The plan is complementary to existing lifelines utilities and civil defence protocols and integrates with 
existing management planning, roles and responsibilities according to the Civil Defence Emergency 
Management Act (2002) and Selwyn District Council Lifeline Utilities Response Plan (Selwyn District 
Council, 2016). The plan is intended to supplement these protocols and systems, to enable focused 
preparation and response specifically to drinking water related emergencies and incidents.   

7.1.1 Communication  

SDC’s drinking water management system incorporates management of incidents and emergencies 
undertaken across all drinking water schemes, details can be found by referring to Section 8 of SDC 
Drinking Water Framework (DW-GEN-00-PLN-0001) and SDC Drinking Water Incident and Emergency 
Plan (DW-GEN-07-DST-0006). 
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8. Documenting and reporting 

8.1 Management of documentation and records 

SDC’s drinking water management system incorporates management of documentation and records 
undertaken across all drinking water schemes, details can be found by referring to Section 10.1 of SDC 
Drinking Water Framework (DW-GEN-00-PLN-0001). 

8.2 Reporting 

SDC’s drinking water management system incorporates reporting requirements undertaken across all 
drinking water schemes, details can be found by referring to Section 10.2 of SDC Drinking Water 
Framework (DW-GEN-00-PLN-0001). 

8.2.1 Internal reporting 

Refer to Section 10.2 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001). 

8.2.2 External reporting 

Refer to Section 10.2 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001). 

8.2.3 Annual reports 

Refer to Section 10.2 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001). 
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9. Investigations 

9.1 Investigative studies 

Investigative studies are required when there is evidence of unsatisfactory performance of an aspect of 
the drinking water supply (known as problem-targeted), or strategic investigations required to gather 
information about the supply that allow the supplier to maintain and improve drinking water quality.  

Investigations should be used as a means to validate unknown issues, identify options for remediating 
issues and to plan long term supply solutions for the drinking water supply.  

Table 9-1 lists the investigations that are currently planned for Hororātā Water Supply Scheme.  
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9.2 Validation of equipment, processes and practice 

Validation takes on many forms, frequencies and methods to ensure continued effectiveness of each as a 
preventative measure.  

SDC have in place a number of systems and practices to ensure validation of each, these are 
summarised in Section 9.2 of  SDC Drinking Water Framework (DW-GEN-00-PLN-0001).  
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10. Oversight review and continual improvement 

10.1 Long-term evaluation of results 

SDC’s drinking water management system incorporates long-term evaluation of results and trends across 
all drinking water schemes, details can be found by referring to Section 11.1 of SDC Drinking Water 
Framework (DW-GEN-00-PLN-0001). 

10.2 Audit of drinking water quality management 

SDC’s drinking water management system incorporates auditing and continuous improvement initiatives 
across all drinking water schemes, details can be found by referring to Section 11.2 of SDC Drinking 
Water Framework (DW-GEN-00-PLN-0001). 

10.2.1 Internal audit 

Refer to Section 11.2 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001). 

10.2.2  External audit 

Refer to Section 11.2 of SDC Drinking Water Framework (DW-GEN-00-PLN-0001). 

10.3 Review by senior leadership 

SDC’s drinking water management system incorporates processes for review by senior leadership 
undertaken across all drinking water schemes, details can be found by referring to Section 11.3 of SDC 
Drinking Water Framework (DW-GEN-00-PLN-0001). 

Prior to submitting this Water Safety Plan for Hororātā Water Scheme, the following senior leadership 
have reviewed the contents, and endorsed Improvement Plan as outlined in Section 6 of this document.  

Selwyn District Council – Group Manager Infrastructure  

 

------------------------------------------------ 

Name: Murray Washington 

Date: 25.06.2020 

Selwyn District Council – Chief Executive Officer  

 

------------------------------------------------ 

Name: David Ward 

Date: 25.06.2020 
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Appendix A – Hororātā Drinking Water Supply Schematics 
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Appendix B – Hororātā Drinking Water Supply Risk Assessment 

 



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

Bacteria/viruses Major Unlikely Medium PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Unlikely Unlikely Medium Yes Reliable

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002)  to identify potential contaminants (Turbidity, E.coli, UVT) .

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa all zones are potentially impacted. 

The justification for the assigned likelihood and consequence is summarised below

There are six HAIL sites identified in PZ2 and PZ3. 

The HAIL sites identified consist of the following activities/industries

‐ Livestock dip or spray operations

‐ Persistent pesticide bulk storage or use

‐ Mining industries

‐ Engine reconditioning workshops

‐ Landfill site

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

Protozoa Major Unlikely Medium PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Unlikely Unlikely Medium Yes Estimate

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC  Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002) to identify potential contaminants (Turbidity, E.coli, UVT). Testing for protozoa is not conducted. The Guidelines for 

Drinking‐water Quality Management for New Zealand (May 2019) shows that for streams or rivers the Cryptosporidium concentration can 

vary between 2 ‐ 480. Additionally DWSNZ (2017) showed that 1 ‐ 42% of the samples taken in a study contained Cryptosporidium.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa all zones are potentially impacted.

The justification for the assigned likelihood and consequence is summarised below

There are six HAIL sites identified in PZ2 and PZ3.

The HAIL sites identified consist of the following activities/industries

‐ Livestock dip or spray operations

‐ Persistent pesticide bulk storage or use

‐ Mining industries

‐ Engine reconditioning workshops

‐ Landfill site

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Chemical Moderate Unlikely Medium PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Moderate Moderate Unlikely Unlikely Medium Yes Reliable

This risk is managed through the following actions

‐ Annual chemical testing.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to chemicals all zones are potentially impacted.

The justification for the assigned likelihood and consequence is summarised below

There are six HAIL sites identified in PZ2 and PZ3.

The HAIL sites identified consist of the following activities/industries

‐ Livestock dip or spray operations

‐ Persistent pesticide bulk storage or use

‐ Mining industries

‐ Engine reconditioning workshops

‐ Landfill site

No chemical transgressions have been recorded.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

GB

Presence of various HAIL sites within 

majority of protection zones causing 

contamination of shallow groundwater 

and surface water.

 

C.01

Hororātā WTP
Maximum Risk Residual Risk



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

Bacteria/viruses Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Reliable

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002)  to identify potential contaminants (Turbidity, E.coli, UVT) .

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

‐ There are other known wells and bores in the catchment, it is also possible that there are additional unknown wells/bores.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Protozoa Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Estimate

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC  Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002) to identify potential contaminants (Turbidity, E.coli, UVT).  Testing for protozoa is not conducted. The Guidelines for 

Drinking‐water Quality Management for New Zealand (May 2019) shows that for streams or rivers the Cryptosporidium concentration can 

vary between 2 ‐ 480. Additionally DWSNZ (2017) showed that 1 ‐ 42% of the samples taken in a study contained Cryptosporidium.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

There are other known wells and bores in the catchment, it is also possible that there are additional unknown wells/bores.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Chemical Moderate Unlikely Medium PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Moderate Moderate Unlikely Unlikely Medium Yes Reliable

This risk is managed through the following actions

‐ Annual chemical testing.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to chemicals all zones are potentially impacted.

The likelihood and consequence are assigned due to the following reasons

There are other known wells and bores in the catchment, it is also possible that there are additional unknown wells/bores.

No chemical transgressions have been recorded.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Rare

HOPM 2
Perform emergency works in the Selwyn River to re‐

divert flow to well
Moderate Rare

RareModerate LowC.03 RareMajor

This risk is managed through the following actions

‐ Controls and limits placed on units sold

‐ Monitoring of river levels and education to conserve water

‐ Control of water take consents granted

‐ Monitoring of climate patterns and predicted changes

The likelihood and consequence are assigned due to the following reasons

On one occasion diversion works in the river were required to reinstate this source. This was following a flood in 2015.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.
Medium

Water demand may not 

be met

Contamination through surface water 

ingress as a result of poor bore security in 

existing wells and abandoned or 

incorrectly decommissioned wells (result 

of an earthquake) and/or through 

shallow groundwater hydraulically 

connected to the Selwyn River and 

receiving contaminants.

C.02

Short‐ or long‐term changes in surface 

water flows as a result of a reduction in 

base flow driven by decreases in monthly 

or annual rainfall (e.g., drought/climate 

change) and/or reduction in available 

surface water from upstream surface 

water abstractions leading to insufficient 

surface water available to meet demand.

ConfidentYes



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

Bacteria/viruses Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Reliable

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002)  to identify potential contaminants (Turbidity, E.coli, UVT) .

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa all zones are potentially impacted.

The likelihood and consequence are assigned due to the following reasons

Agricultural activities are present in PZ2 and PZ3.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Protozoa Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Estimate

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC  Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002) to identify potential contaminants (Turbidity, E.coli, UVT).  Testing for protozoa is not conducted. The Guidelines for 

Drinking‐water Quality Management for New Zealand (May 2019) shows that for streams or rivers the Cryptosporidium concentration can 

vary between 2 ‐ 480. Additionally DWSNZ (2017) showed that 1 ‐ 42% of the samples taken in a study contained Cryptosporidium.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

Agricultural activities are present in PZ2 and PZ3.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Chemical Moderate Unlikely Medium PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Moderate Moderate Unlikely Unlikely Medium Yes Reliable

This risk is managed through the following actions

‐ Annual chemical testing.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to chemicals all zones are potentially impacted.

The likelihood and consequence are assigned due to the following reasons

Agricultural activities are present in PZ2 and PZ3.

No chemical transgressions have been recorded.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

Bacteria/viruses Major Possible High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Possible Possible High Yes Reliable

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002)  to identify potential contaminants (Turbidity, E.coli, UVT) .

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa all zones are potentially impacted.

The likelihood and consequence are assigned due to the following reasons

Horticultural activities are present in PZ2 and PZ3.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Protozoa Major Possible High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Possible Possible High Yes Estimate

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC  Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002) to identify potential contaminants (Turbidity, E.coli, UVT).  Testing for protozoa is not conducted. The Guidelines for 

Drinking‐water Quality Management for New Zealand (May 2019) shows that for streams or rivers the Cryptosporidium concentration can 

vary between 2 ‐ 480. Additionally DWSNZ (2017) showed that 1 ‐ 42% of the samples taken in a study contained Cryptosporidium.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

Horticultural activities are present in PZ2 and PZ3.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Chemical Moderate Unlikely Medium PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Moderate Moderate Unlikely Unlikely Medium Yes Reliable

This risk is managed through the following actions

‐ Annual chemical testing.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to chemicals all zones are potentially impacted.

Horticultural activities are present in PZ2 and PZ3.

No chemical transgressions have been recorded.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

Catchment

Shallow 

aquifer/surface 

water

C.05

Presence of horticultural activities within 

PZ2 and PZ3 causing contamination of 

shallow groundwater and surface water. 

Use of fertiliser likely to lead to an 

increase in nitrate concentrations in 

groundwater and surface water.

C.04

Presence of livestock and agricultural 

activities in the catchment zones PZ2 and 

PZ3 could result in contamination of 

shallow groundwater and surface water 

through bacterial contamination, an 

increase in nitrate concentrations and/or 

spills or leaks associated with storage or 

use of petroleum products, fertilisers, or 

other hazardous chemicals used to 

support agriculture operations.



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

C.06

Presence of engine reconditioning 

workshop within PZ2 and PZ3 causing 

contamination through spills/leaks or 

petroleum products associated with 

construction activities or storage and of 

hazardous chemicals.

Chemical Moderate Very Rare Low PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Moderate Moderate Very Rare Very Rare Low Yes Reliable

This risk is managed through the following actions

‐ Annual chemical testing.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to chemicals all zones are potentially impacted.

The likelihood and consequence are assigned due to the following reasons

No chemical transgressions have been recorded.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

Bacteria/viruses Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Reliable

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002)  to identify potential contaminants (Turbidity, E.coli, UVT) .

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

There are two consented effluent discharges in PZ1, 34 in PZ2 and 62 in PZ3.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Protozoa Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Estimate

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC  Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002) to identify potential contaminants (Turbidity, E.coli, UVT).  Testing for protozoa is not conducted. The Guidelines for 

Drinking‐water Quality Management for New Zealand (May 2019) shows that for streams or rivers the Cryptosporidium concentration can 

vary between 2 ‐ 480. Additionally DWSNZ (2017) showed that 1 ‐ 42% of the samples taken in a study contained Cryptosporidium.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

There are two consented effluent discharges in PZ1, 34 in PZ2 and 62 in PZ3.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Bacteria/viruses Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Reliable

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002)  to identify potential contaminants (Turbidity, E.coli, UVT) .

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

There is one consented (residential) stormwater discharge in PZ2 and PZ3.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Protozoa Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Estimate

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC  Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002) to identify potential contaminants (Turbidity, E.coli, UVT).  Testing for protozoa is not conducted. The Guidelines for 

Drinking‐water Quality Management for New Zealand (May 2019) shows that for streams or rivers the Cryptosporidium concentration can 

vary between 2 ‐ 480. Additionally DWSNZ (2017) showed that 1 ‐ 42% of the samples taken in a study contained Cryptosporidium.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

There is one consented (residential) stormwater discharge in PZ2 and PZ3.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Chemical Moderate Unlikely Medium PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Moderate Moderate Unlikely Unlikely Medium Yes Reliable

This risk is managed through the following actions

‐ Annual chemical testing.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to chemicals all zones are potentially impacted.

The likelihood and consequence are assigned due to the following reasons

There is one consented (residential) stormwater discharge in PZ2 and PZ3.

No chemical transgressions have been recorded.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

Presence of active discharges of human 

effluent (e.g. septic tank discharges 

within the capture zone) causing 

contamination of shallow groundwater 

and surface water.

Stormwater discharges within the 

protection zones, discharge of road 

drainage from the village adjacent to the 

WTP, stormwater from Whitecliffs 

discharges into the river causing 

contamination of shallow groundwater 

and surface water.

C.07

C.08



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

Bacteria/viruses Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Reliable

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002)  to identify potential contaminants (Turbidity, E.coli, UVT) .

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

Groundwater recharge occurs through percolation of surface water through soils to the aquifer.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Protozoa Major Likely High PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Major Major Likely Likely High Yes Estimate

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC  Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002) to identify potential contaminants (Turbidity, E.coli, UVT). 

Testing for protozoa is not conducted. The Guidelines for Drinking‐water Quality Management for New Zealand (May 2019) shows that for 

streams or rivers the Cryptosporidium concentration can vary between 2 ‐ 480. Additionally DWSNZ (2017) showed that 1 ‐ 42% of the 

samples taken in a study contained Cryptosporidium.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

Groundwater recharge occur through percolation of surface water through soils to the aquifer.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

Protozoa Major Likely High PM 75

Condition assessment of bore/wellhead/intake  

‐ Visual assessment of the bore/wellhead/intake 

undertaken by a SICON staff member every 3 months. 

‐ Annual inspections are undertaken by an experienced 

member of SICON staff. 

Major Major Likely Likely High Yes Estimate

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC  Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002) to identify potential contaminants (Turbidity, E.coli, UVT). 

Testing for protozoa is not conducted. The Guidelines for Drinking‐water Quality Management for New Zealand (May 2019) shows that for 

streams or rivers the Cryptosporidium concentration can vary between 2 ‐ 480. Additionally DWSNZ (2017) showed that 1 ‐ 42% of the 

samples taken in a study contained Cryptosporidium.

‐ A catchment hazard assessment has been completed, this includes modelling of the catchment and potential contamination sources. 

This shows in relation to bacteria/viruses/protozoa PZ1 and PZ2 could be impacted.

The likelihood and consequence are assigned due to the following reasons

This is a shallow well located next to the river, there are also other wells/bores in the surrounding area.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

The risk of consuming contaminated water is covered within the abstraction section of the risk assessment.

C.11

Contamination of water supply through 

Cyanobacterial blooms (>50% PMAV) 

occurring in the Selwyn River.

Bacteria/viruses Major Unlikely Medium PM 73

Cyanobacterial levels monitored by Food and Health. If 

>50% PMAV is observed the supply will be removed 

from service and alternative water supplied.

Major Major Unlikely Unlikely Medium No 2 Estimate

The management of this risk requires improvements to improve the uncertainty and management.

See the improvement action plan.

The following contingencies are currently applied

‐ Use quantitative survey field sheet for benthic cyanobacteria (from NZ guidelines of Cyanobacteria in recreational waters) to quantify 

mat coverage. This with the existing SDC Cyanotoxin and Cyanobacterial Management Protocol sets out the current operative and 

management approach for water supply schemes.

The likelihood and consequence are assigned due to the following reasons

Historic monitoring results have demonstrated seasonal contamination of the source by cyanobacteria.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

IA.CM.11

C.09

Contaminants within the Selwyn River 

from point or non‐point sources 

migrating to the shallow aquifer and 

contaminating shallow groundwater due 

to groundwater recharge.

C.10

Contamination from water getting into 

shallow groundwater and/or Selwyn River 

from the ground surface or overland 

flow. Pathways are through 

contamination sources in close proximity 

to the well head, the wellhead not being 

properly sealed, the wellhead being 

damaged or the wellhead being 

inundated with water.



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

PM 19

Pump shutdown/lockout and automatic or manual 

flushing in place to enable selective abstraction of 

groundwater to meet CCP setpoints for disinfection.

Moderate Likely

PM 50
1 micron cartridge filtration is validated for log 

reduction credits and operational with active CCPs
Minor Likely

PM 1
Ultraviolet disinfection is validated and functioning 

with active CCPs 
Insignificant Likely

PM 52 Continuous permanent chlorine dosing Insignificant Likely

PM 19

Pump shutdown/lockout and automatic or manual 

flushing in place to enable selective abstraction of 

groundwater to meet CCP setpoints for disinfection.

Moderate Likely

PM 50
1 micron cartridge filtration is validated for log 

reduction credits and operational with active CCPs
Minor Likely

PM 1
Ultraviolet disinfection is validated and functioning 

with active CCPs 
Insignificant Likely

Chemical Moderate Rare Low PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Moderate Moderate Rare Rare Low Yes Reliable

This risk is managed through the following actions

‐ Annual chemical testing.

The likelihood and consequence are assigned due to the following reasons

No chemical transgressions have been recorded.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

PM 6

Reservoir level remotely monitored with a SCADA 

alarm to provide an alert and allow time to put 

contingency measures in place

Moderate Unlikely

PM 57
For restricted schemes all consumers are advised to 

have three days storage on their own properties
Minor Unlikely

PM 6

Reservoir level remotely monitored with a SCADA 

alarm to provide an alert and allow time to put 

contingency measures in place

Moderate Rare

PM 57
For restricted schemes all consumers are advised to 

have three days storage on their own properties
Minor Rare

HOPM 1 Clean‐out of intake by divers, when required Major Rare

A.04

Deterioration of intake condition causing 

there to be insufficient water available to 

meet demand.

Water demand may not 

be met
Major Rare Medium PM 75

Condition assessment of bore/wellhead/intake  

‐ Visual assessment of the bore/wellhead/intake 

undertaken by a SICON staff member every 3 months. 

‐ Annual inspections are undertaken by an experienced 

member of SICON staff. 

Major Major Very Rare Very Rare Low Yes Confident

This risk is managed through the following actions

‐ Water storage in the reticulation and on private properties

‐ Any bore deterioration is highlighted through the inspection. If necessary a maintenance task is raised through AMS.

The likelihood and consequence are assigned due to the following reasons

The wells are designed and constructed to a high design standard and failure is not frequently observed.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

PM 6

Reservoir level remotely monitored with a SCADA 

alarm to provide an alert and allow time to put 

contingency measures in place

Moderate Unlikely

PM 57
For restricted schemes all consumers are advised to 

have three days storage on their own properties
Minor Unlikely

Minor

LowUnlikely

Medium

Well pump failure causing there to be 

insufficient surface water available to 

meet demand.Abstraction

Water demand may not 

be met
Major Unlikely

Water demand may not 

be met
Major Unlikely

Protozoa Major

A.03

Willow roots restricting incoming water 

to the intake causing there to be 

insufficient surface water available to 

meet demand.

Water demand may not 

be met

Unlikely Low

Major Rare Medium

Surface Water 

Well

A.05

Aged infrastructure and a high pressure 

system (approx. 14 bar from the pump) 

causing failure of pipe between 

headworks and treatment plant.

A.02 Yes

YesMinor

UncertainMedium

Confident

Confident

Yes

This risk is managed  through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC Drinking Water Quality Compliance Monitoring Plan (DW‐GEN‐

05‐DST‐0002)  to identify potential contaminants (Turbidity, E.coli, UVT) .

Historic monitoring results have demonstrated seasonal contamination of the source by cyanobacteria. 

‐ Selective abstraction, cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and 

automatic shutdown/lockout occurs if any of the critical CCP limits are reached.

The likelihood and consequence are assigned due to the following reasons

This is a surface water source and source water quality shows that contamination does occur.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

A.01

Contaminated water being abstracted 

from the aquifer and supplied to 

consumers.

Bacteria/viruses Major Likely High Insignificant Likely Confident

Estimate

This risk is managed through the following actions

‐ Monitor source water at minimum twice weekly intervals, as per the SDC  Drinking Water Quality Compliance Monitoring Plan DW‐GEN‐

05‐DST‐0002 to identify potential contaminants (Turbidity, E.coli, UVT). Testing for protozoa is not conducted. The Guidelines for Drinking‐

water Quality Management for New Zealand (May 2019) shows that for streams or rivers the Cryptosporidium concentration can vary 

between 2 ‐ 480. Additionally DWSNZ (2017) showed that 1 ‐ 42% of the samples taken in a study contained Cryptosporidium.

‐ Selective abstraction, cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and 

automatic shutdown/lockdown occurs it any of the critical CCP limits are reached.

The likelihood and consequence are assigned due to the following reasons

This is a surface water source and source water quality shows that contamination may occur.

Consequence of this event has been assessed as major. Contamination of the aquifer/river will impact the entirety of the network. The 

impact will be significant, with the potential for acute illness. Would require the bore or WTP or reservoir to be removed from service 

while the event is resolved. Hororātā has approx. 900 residents which is less than the threshold of 5000 residents required to meet 

criteria for "catastrophic" consequence.

This risk is managed through the following actions

‐ Water storage in the reticulation and on private properties

‐ There are two pumps and they are in a shallow well so easily accessible for maintenance or replacement

‐SCADA alerts the Water Operator that a pump failure has occurred to allow time to implement the necessary contingencies (as per UCPC 

of Emergency Response Plans)

‐ Routine visual inspection of well

The likelihood and consequence are assigned due to the following reasons

This event has occurred once, divers were brought into clear the intake.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

This risk is managed through the following actions

‐ Asset management information

‐ If necessary implement the Emergency Response Plan

The likelihood and consequence are assigned due to the following reasons

The pipe has not previously failed however with the aging the likelihood has increased.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

This risk is managed through the following actions

‐ Water storage in the reticulation and on private properties

‐ There are two pumps and they are in a shallow well so easily accessible for maintenance or replacement

‐SCADA alerts the Water Operator that a pump failure has occurred to allow time to implement the necessary contingencies (as per UCPC 

of Emergency Response Plans)

‐ Routine visual inspection of well

The likelihood and consequence are assigned due to the following reasons

The well pumps do not currently fail regularly and fit for purpose pumps have been selected and installed.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

Yes

Likely High Insignificant Likely Medium Yes

Medium Minor

Rare Low



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

PM 9

Conserve water notification can be issued with water 

restrictions implemented if the treated water storage 

drops below 50% during any power supply 

interruption, conserve water notification or water 

restrictions can be put in place

Moderate Unlikely

PM 8
Provision of standby generator onsite with auto‐

change over (tested monthly) 
Minor Unlikely

T.HB.01

Treatment system does not target 

chemicals and chemical contamination of 

the source water has occurred.
Chemical Moderate Rare Low PM 51

Sharing of consenting and building information, 

relating to any new business or potential 

contamination, within SDC and from external 

organisations. Corrective actions taken should 

appropriate MAV trigger levels be reached

Moderate Moderate Rare Rare Low Yes Reliable

This risk is managed through the following actions

‐ Annual chemical testing

‐ Transgression and Emergency Response Plans provide guidance on contingency measures if this occurs

The likelihood and consequences are assigned due to the following reasons

No chemical transgressions have been recorded.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

PM 50
1 micron cartridge filtration is validated for log 

reduction credits and operational with active CCPs
Insignificant Possible

PM 52 Continuous permanent chlorine dosing Insignificant Possible

PM 53

Post filtration turbidity alarm (CCP) in place with 

corrective action plan ‐ high turbidity alarm stops 

supply through UV

Insignificant Possible

PM 50
1 micron cartridge filtration is validated for log 

reduction credits and operational with active CCPs
Insignificant Possible

PM 53

Post filtration turbidity alarm (CCP) in place with 

corrective action plan ‐ high turbidity alarm stops 

supply through UV

Insignificant Possible

PM 19

Pump shutdown/lockout and automatic or manual 

flushing in place to enable selective abstraction of 

groundwater to meet CCP setpoints for disinfection.

Moderate Possible

PM 53

Post filtration turbidity alarm (CCP) in place with 

corrective action plan ‐ high turbidity alarm stops 

supply through UV

Insignificant Possible

PM 1
Ultraviolet disinfection is validated and functioning 

with active CCPs 
Insignificant Possible

PM 11

UV Major Fault Alarm stops supply (including dose low 

or <80% UVT, or blown lamp, or ballast) and prompts 

operator intervention (CCP) with corrective action plan 

in place

Insignificant Possible

PM 12

Preventative maintenance undertaken on UV plant ‐ 

lamp hours metered, and alert at 12,500 hours, 

preventative item to change out lamp

Major Unlikely

PM 13

SCADA alarms are monitored, with communications to 

on‐call operator to action (notes either Urgent or 

Routine). Any instrumentation tied to CCPs will cause 

shutdown of the system in the event of an equipment 

failure. 

Minor Possible

PM 15

Major fault alarm connected to loss of power stops 

flow, prompts Operator intervention and corrective 

action plan (Operator fault finding and on‐call 

electrician)

Minor Possible

PM 52 Continuous permanent chlorine dosing Insignificant Possible

PM 11

UV Major Fault Alarm stops supply (including dose low 

or <80% UVT, or blown lamp, or ballast) and prompts 

operator intervention (CCP) with corrective action plan 

in place

Insignificant Possible

PM 12

Preventative maintenance undertaken on UV plant ‐ 

lamp hours metered, and alert at 12,500 hours, 

preventative item to change out lamp

Major Unlikely

PM 13

SCADA alarms are monitored, with communications to 

on‐call operator to action (notes either Urgent or 

Routine). Any instrumentation tied to CCPs will cause 

shutdown of the system in the event of an equipment 

failure. 

Minor Possible

PM 15

Major fault alarm connected to loss of power stops 

flow, prompts Operator intervention and corrective 

action plan (Operator fault finding and on‐call 

electrician)

Insignificant Possible

PM 19

Pump shutdown/lockout and automatic or manual 

flushing in place to enable selective abstraction of 

t t t CCP t t f f t

Moderate Possible

Major

Major Low

Yes

Estimate

Confident

This risk is managed through the following actions

‐ Selective abstraction, cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and 

automatic shutdown/lockdown occurs it any of the critical CCP limits are reached.

‐ Routine maintenance and calibration of equipment

The likelihood and consequences are assigned due to the following reasons

Mechanical and monitoring failures have been observed in the past.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

For operation parameters refer to Hororātā UPCP (DW‐SEL‐04‐DST‐0004) including  SOP list.

EstimateYes

This risk is managed through the following actions

‐ Selective abstraction, cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and 

automatic shutdown/lockdown occurs it any of the critical CCP limits are reached.

‐ Routine maintenance and calibration of equipment

The likelihood and consequences are assigned due to the following reasons

Mechanical and monitoring failures have been observed in the past.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

For operation parameters refer to Hororātā UPCP (DW‐SEL‐04‐DST‐0004) including  SOP list.

Confident

This risk is managed through the following actions

‐ Standby generator on‐site which is tested routinely

‐ Ability to issue Conserve Water Notices

‐ Refer to SDC Drinking Water ‐ Incident and Emergency Management Plan DW‐GEN‐07‐DST‐0006

The likelihood and consequence are assigned due to the following reasons

This event does not occur frequently.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

Insignificant Possible Low

Minor Unlikely Low

Failure to flush highly turbid water to 

waste due to a mechanical or turbidity 

monitoring failure.

T.HB.02

Bacteria/viruses

A.06

Unplanned mains power supply 

interruption causing there to be 

insufficient water available to meet 

demand.

Water demand may not 

be met

LowPossibleInsignificant

Yes

EstimateInsignificant

Protozoa

Failure to remove protozoal 

contaminants due to the following

‐ Filter system operating outside of the 

validated range

‐ Filter system malfunction

‐ Control system malfunction

‐ Power supply interruption

‐ Communications failure

‐ Differential pressure gauge malfunction

T.HB.03

MajorBacteria/viruses

Failure to remove bacterial and/or 

protozoal contaminants, inadequate 

disinfection and/or ineffective UV 

treatment

‐ UV system operating outside of the 

validated range 

‐ UV system malfunction

‐ Control system malfunction

‐ Power supply interruption

‐ Communications failure

‐ Turbidity, UVT and UV intensity 

monitoring equipment failure

T.HB.04

Yes

This risk is managed through the following actions

‐ Continuous online turbidity monitoring.

‐ Cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and automatic shutdown/lockout 

occurs if any of the critical CCP limits are reached.

The likelihood and consequences are assigned due to the following reasons

Mechanical and monitoring failures have been observed in the past.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

High

Confident

LowUnlikelyInsignificantHigh

Protozoa Insignificant Possible LowMajor Possible High

HighMajor

Yes

Major Unlikely Medium

Protozoa Yes

This risk is managed through the following actions

‐ Selective abstraction, cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and 

automatic shutdown/lockdown occurs it any of the critical CCP limits are reached.

‐ Routine maintenance and calibration of equipment

The likelihood and consequences are assigned due to the following reasons

Mechanical and monitoring failures have been observed in the past.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

For operation parameters refer to Hororātā UPCP (DW‐SEL‐04‐DST‐0004) including  SOP list.

Possible

This risk is managed through the following actions

‐ Continuous online turbidity monitoring.

‐ Cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and automatic shutdown/lockout 

occurs if any of the critical CCP limits are reached.

The likelihood and consequences are assigned due to the following reasons

Mechanical and monitoring failures have been observed in the past.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

Possible

Possible

High

Possible

Unlikely



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

PM 11

UV Major Fault Alarm stops supply (including dose low 

or <80% UVT, or blown lamp, or ballast) and prompts 

operator intervention (CCP) with corrective action plan 

in place

Insignificant Possible

PM 13

SCADA alarms are monitored, with communications to 

on‐call operator to action (notes either Urgent or 

Routine). Any instrumentation tied to CCPs will cause 

shutdown of the system in the event of an equipment 

failure. 

Minor Possible

PM 14
Operations staff are trained, have a sound knowledge 

of systems and access to experienced operators on‐call 
Major Rare

PM 52 Continuous permanent chlorine dosing Insignificant Possible

PM 11

UV Major Fault Alarm stops supply (including dose low 

or <80% UVT, or blown lamp, or ballast) and prompts 

operator intervention (CCP) with corrective action plan 

in place

Insignificant Possible

PM 13

SCADA alarms are monitored, with communications to 

on‐call operator to action (notes either Urgent or 

Routine). Any instrumentation tied to CCPs will cause 

shutdown of the system in the event of an equipment 

failure. 

Minor Possible

PM 14
Operations staff are trained, have a sound knowledge 

of systems and access to experienced operators on‐call 
Major Rare

PM 54
High/low chlorine (FAC) sensors and alarms. Triggering 

Operator response when necessary.
Moderate Possible

PM 68
Chlorine residual monitored at WTP, functioning with 

active CCPs/OMCPs
Insignificant Possible

PM 15

Major fault alarm connected to loss of power stops 

flow, prompts Operator intervention and corrective 

action plan (Operator fault finding and on‐call 

electrician)

Moderate Unlikely

PM 8
Provision of standby generator onsite with auto‐

change over (tested monthly) 
Minor Unlikely

PM 16 Surge diverters installed at site Minor Unlikely

PM 8
Provision of standby generator onsite with auto‐

change over (tested monthly) 
Minor Unlikely

HOMEBUSH WATER 
TREATMENT PLANT

Treatment

High

PossibleMajor High

Chlorine residual monitored at WTP, functioning with 

active CCPs/OMCPs
Insignificant

Bacteria/viruses

Bacteria/viruses

Possible

ConfidentYesLow

EstimateYes

This risk is managed through the following

 ‐ Levels alarmed and FAC measured continuously online at the Homebush Road WTP and  Atkins Road reservoir inlet and outlet.

The likelihood and consequences are assigned due to the following reasons

Mechanical and monitoring failures have been observed in the past.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

Confident

This risk is managed through the following actions

‐ Operator training including alarm responses for CCP's UV system operations and maintenance (SICON Training Register).

‐ SOPs

‐ Selective abstraction, cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and 

automatic shutdown/lockdown occurs it any of the critical CCP limits are reached.

The likelihood and consequences are assigned due to the following reasons

Operators attend site regularly so there is a chance for this to occur.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

For operation parameters refer to Hororātā UPCP (DW‐SEL‐04‐DST‐0004) including  SOP list.

This risk is managed through the following actions

‐ Standby generator on‐site which is tested routinely

‐ Refer to SDC Drinking Water ‐ Incident and Emergency Management Plan DW‐GEN‐07‐DST‐0006

‐ Fault alarms to inform operators and get contingency responses underway

The likelihood and consequence are assigned due to the following reasons

This event does not occur frequently.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

ConfidentYes

This risk is managed through the following

‐ FAC measured continuously online at the Homebush WTP and  Atkins Road reservoir inlet and outlet

The likelihood and consequences are assigned due to the following reasons

Mechanical and monitoring failures have been observed in the past.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

This risk is managed through the following actions

‐ Operator training including alarm responses for CCP's UV system operations and maintenance (SICON Training Register).

‐ SOPs

‐ Selective abstraction, cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and 

automatic shutdown/lockdown occurs it any of the critical CCP limits are reached.

The likelihood and consequences are assigned due to the following reasons

Operators attend site regularly so there is a chance for this to occur.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

For operation parameters refer to Hororātā UPCP (DW‐SEL‐04‐DST‐0004) including  SOP list.

PossibleInsignificant LowPossible

RareInsignificant

Low

Failure to remove bacterial and/or 

protozoal contaminants 

‐ Incorrect Operation and Maintenance of 

the UV system 

‐ Incorrect or missed cleaning of the 

sensor (this is not cleared by autowiper)

‐ Incorrect/missed verification of 

turbidity meters

T.HB.05

High chlorine dosing

‐ Chlorine concentration exceeds MAV 

value

‐ Dosing instrument fault/failure

T.HB.07

Chlorine dosing failure

‐ Dosing pump fails to start

‐ Dosing valve closed

‐ Chlorine bottles empty

‐ Insufficient dosing

Reliable

PossibleMajor

LowProtozoa RareInsignificantHighPossible

This risk is managed through the following actions

‐ Standby generator on‐site which is tested routinely

‐ Refer to SDC Drinking Water ‐ Incident and Emergency Management Plan DW‐GEN‐07‐DST‐0006

‐ Fault alarms to inform operators and get contingency responses underway

‐ Surge diverters installed

The likelihood and consequence are assigned due to the following reasons

This event does not occur frequently.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

ModerateChemical

Major

T.HB.09

Minor Unlikely LowMedium

UnlikelyMajor
Water demand may not 

be met
Yes

Electrical failure, mains failure due to 

lightning or network spikes 

UnlikelyMajor
Water demand may not 

be met

Medium

T.HB.08
Electrical failure due to loss of power to 

WTP
Yes

T.HB.06 Insignificant Possible

ReliableMinor Unlikely Low

PM 68Medium

Yes



A C D E F H I J K L M N O P
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GB
Hororātā WTP

Maximum Risk Residual Risk

PM 19

Pump shutdown/lockout and automatic or manual 

flushing in place to enable selective abstraction of 

groundwater to meet CCP setpoints for disinfection.

Moderate Possible

PM 50
1 micron cartridge filtration is validated for log 

reduction credits and operational with active CCPs
Minor Possible

PM 52 Continuous permanent chlorine dosing Insignificant Possible

PM 6

Reservoir level remotely monitored with a SCADA 

alarm to provide an alert and allow time to put 

contingency measures in place

Moderate Unlikely

PM 22

Conserve water notice can be issued via the 'Boil 

Water Notice Portal' during periods of high demand or 

when there is a water supply issue.

Moderate Unlikely

PM 57
For restricted schemes all consumers are advised to 

have three days storage on their own properties
Minor Unlikely

PM 74
Storage reservoirs to provide a buffer in water supply 

capacity.
Minor Unlikely

PM 58
Pressure relief valve installed at WTP to prevent water 

hammer
Minor Unlikely

HOPM 7
Pressure sustaining valve installed to protect pipeline 

between WTP and reservoir
Major Rare

PM 13

SCADA alarms are monitored, with communications to 

on‐call operator to action (notes either Urgent or 

Routine). Any instrumentation tied to CCPs will cause 

shutdown of the system in the event of an equipment 

failure. 

Minor Unlikely

PM 17

Routine calibration and maintenance conducted on 

any instrumentation associated with CCPs. This is 

programmed as a recurring task in AMS.

Major Unlikely

PM 20

Condition assessments every 3 months used to 

determine asset replacement including preventative 

maintenance, replacement and critical spares. There is 

also a detailed annual scheme review which involves a 

full condition assessment. 

Major Rare

PM 45 Locked reservoirs, hatches, access points, valves etc. Major Rare

PM 52 Continuous permanent chlorine dosing Insignificant Unlikely

HOPM 3
Reservoir lid is sealed, this is shown on the tank as‐

built drawings
Major Rare

PM 20

Condition assessments every 3 months used to 

determine asset replacement including preventative 

maintenance, replacement and critical spares. There is 

also a detailed annual scheme review which involves a 

full condition assessment. 

Major Unlikely

PM 45 Locked reservoirs, hatches, access points, valves etc. Major Unlikely

HOPM 3
Reservoir lid is sealed, this is shown on the tank as‐

built drawings
Major Unlikely

PM 20

Condition assessments every 3 months used to 

determine asset replacement including preventative 

maintenance, replacement and critical spares. There is 

also a detailed annual scheme review which involves a 

full condition assessment. 

Moderate Very Rare

PM 45 Locked reservoirs, hatches, access points, valves etc. Moderate Very Rare

HOPM 3
Reservoir lid is sealed, this is shown on the tank as‐

built drawings
Moderate Very Rare

Medium

Moderate Very Rare Low

This risk is managed through the following activities

‐ Facilities inspection undertaken weekly, reservoir inspections undertaken 3 monthly and scheme review undertaken annually.

‐ Data stored on AMIS and issued to the Water Engineer and Engineers Representative.

‐ Contingency measures required in the event of contamination occurring are covered in the Transgression Response Plans. This provides 

guidance on the measures required according to the level of contamination detected.

The likelihood and consequence are assigned due to the following reasons

Data on the reservoirs is stored on AMIS.

Consequence has been assessed as moderate. Contamination will impact the entirety of the network. The impact will be significant with 

the potential for widespread aesthetic issues, or repeated breach of the MAVs.

MajorUnlikely Medium

Water demand may not 

be met

Minor

Minor
Water demand may not 

be met
MediumMajor Unlikely

PossibleMajor

Yes

Protozoa

Unlikely Medium Unlikely

Unlikely MediumMajor

Chemical Moderate

Contamination of 

treated water supply
Major Unlikely

Very Rare Low

Yes

This risk is managed through the following activities

‐ Facilities inspection undertaken weekly, reservoir inspections undertaken 3 monthly and scheme review undertaken annually.

‐ Data stored on AMIS and issued to the Water Engineer and Engineers Representative.

‐ Contingency measures required in the event of contamination occurring are covered in the Transgression Response Plans. This provides 

guidance on the measures required according to the level of contamination detected.

The likelihood and consequence are assigned due to the following reasons

Data on the reservoirs is stored on AMIS.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the reservoir to be removed from service while the event is resolved.

Reservoir (Atkins 
Road 490 m3) 

S.AT.01

ReliableYes

The risk is managed through the following actions

‐ Facilities inspection undertaken weekly, reservoir inspections undertaken 3 monthly and scheme review undertaken annually.

 ‐ Data stored on AMIS and issued to the Water Engineer and Engineers Representative.

The likelihood and consequence are assigned due to the following reasons

Data on the reservoirs is stored on AMIS.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the reservoir to be removed from service while the event is resolved.

InsignificantMajor Confident

Confident

Low

Uncertain

This risk is managed through the following actions

‐ No pressure monitoring in the network but there are PRVs and pressure sustaining valves installed to protect the treatment plant 

equipment

The likelihood and consequence are assigned due to the following reasons

Pipes and equipment installed are designed to withstand the expected pressure from the system.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

Unlikely

This risk is managed through the following actions

‐ Selective abstraction, cartridge filtration, UV treatment and chlorine dosing associated with CCPs. Monitored through SCADA and 

automatic shutdown/lockdown occurs it any of the critical CCP limits are reached.

The likelihood and consequence are assigned due to the following reasons

Water quality data shows that during high rainfall events the source water turbidity does increase.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

Yes

High turbidity

Confident

This risk is managed through the following actions

‐ Water storage in the reticulation and on private properties

‐ If the turbidity event persists the Emergency Response Plan can be activated

The likelihood and consequence are assigned due to the following reasons

Water quality data shows that during high rainfall events the source water turbidity does increase.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

T.HB.10 Turbidity spikes in source water

Low

Estimate

Confident

This risk is managed through the following actions

‐ All information from SCADA system is available. This shows any instances where the monitoring equipment has been unavailable.

‐ Instrumentation tied to active CCPs will have regular maintenance, trigger alarms and shutdown of the system if any failure occurs.

The likelihood and consequence are assigned due to the following reasons

All data related to monitoring and instrumentation is recorded .

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

Bacteria/viruses

Treatment unit and pipe pressure ratings 

exceeded during a high pressure event

Unlikely Low

Contamination of treated water storage 

caused by  

‐ Bird/vermin entry

‐ Roof runoff

‐ Unauthorised access 

‐ Weather event

T.HB.12
Monitoring equipment fails resulting in 

an inability to control/monitor system

Medium Minor Rare Low Yes

Insignificant Possible Low YesHigh

MajorT.HB.11

Unlikely

Yes



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 
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(unmitigated 
risk (D x E)

Preventative measures 
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consequences 
Overall modified 
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Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

S.AT.02
Insufficient turnover of treated water 

storage.
Water age Moderate Rare Low Moderate Moderate Rare Rare Low Yes Confident

The risk is managed through the following activities

‐ Flow to and from the Atkins Road reservoir is monitored data available in SCADA.

The likelihood and consequence are assigned due to the following reasons

Data on the reservoirs is stored on AMIS.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the reservoir to be removed from service while the event is resolved.

For operation parameters refer to Hororātā UPCP (DW‐SEL‐04‐DST‐0004) including  SOP list

PM 13

SCADA alarms are monitored, with communications to 

on‐call operator to action (notes either Urgent or 

Routine). Any instrumentation tied to CCPs will cause 

shutdown of the system in the event of an equipment 

failure. 

Minor Unlikely

PM 8
Provision of standby generator onsite with auto‐

change over (tested monthly) 
Minor Unlikely

PM 22

Conserve water notice can be issued via the 'Boil 

Water Notice Portal' during periods of high demand or 

when there is a water supply issue.

Moderate Unlikely

PM 21
Outflow from surface water pumps limited by reservoir 

level set point
Major Rare

PM 22

Conserve water notice can be issued via the 'Boil 

Water Notice Portal' during periods of high demand or 

when there is a water supply issue.

Moderate Unlikely

S.HA.02
Insufficient turnover of treated water 

storage.
Water age Moderate Rare Low Moderate Moderate Rare Rare Low Yes Confident

The risk is managed through the following activities

‐ Flow to and from the Atkins Road reservoir is monitored data available in SCADA.

The likelihood and consequence are assigned due to the following reasons

Data on the reservoirs is stored on AMIS.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the reservoir to be removed from service while the event is resolved.

For operation parameters refer to Hororātā UPCP (DW‐SEL‐04‐DST‐0004) including  SOP list

Major

This risk is managed through the following actions

‐ Standby generator on‐site which is tested routinely

‐ Ability to issue Conserve Water Notices

‐ Refer to SDC Drinking Water ‐ Incident and Emergency Management Plan DW‐GEN‐07‐DST‐0006

The likelihood and consequence are assigned due to the following reasons

This event does not occur frequently.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

Minor Unlikely Low

This risk is managed through the following actions

‐ Controls and alarms on the reservoir and surface pumps

‐ Ability to issue Conserve Water Notices

‐ Refer to SDC Drinking Water ‐ Incident and Emergency Management Plan DW‐GEN‐07‐DST‐0006

The likelihood and consequence are assigned due to the following reasons

This event does not occur frequently.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

Reservoir (Harper 
Hills, 75 m3) 

Water demand may not 

be met
Major Unlikely Confident

Confident

Yes

Yes
Water demand may not 

be met

Reservoir outflow exceeds inflow causing 

there to be insufficient treated water 

available

S.AT.04

S.AT.03

Power supply interruption to just surface 

water pump or pump failure causing 

there to be Insufficient water available.

S.HA.01

Contamination of treated water storage  

‐ Bird/vermin entry

‐ Roof runoff

‐ Unauthorised access 

‐ Weather event

MediumUnlikely

Medium

Moderate Rare Low



A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

PM 13

SCADA alarms are monitored, with communications to 

on‐call operator to action (notes either Urgent or 

Routine). Any instrumentation tied to CCPs will cause 

shutdown of the system in the event of an equipment 

failure. 

Minor Unlikely

PM 22

Conserve water notice can be issued via the 'Boil 

Water Notice Portal' during periods of high demand or 

when there is a water supply issue.

Moderate Unlikely

Contamination of 

treated water supply
Major Unlikely Medium PM 52 Continuous permanent chlorine dosing Insignificant Insignificant Unlikely Unlikely Low Yes Reliable

The management of this risk requires improvements to improve the uncertainty and management.

See the improvement action plan.

The following contingencies are currently applied

‐ Reactive maintenance

The likelihood and consequence are assigned due to the following reasons

The reservoir in it's current state is in need of repair and there have been occasions when access is difficult.

Consequence has been assessed as moderate as the population affected would be the sub‐population supplied by Harper Hills Reservoir 

and this event would cause a significant compromise of systems and abnormal operation with a requirement for high level monitoring and 

incident management.

R.01

Major

Reliable3No

Yes

Moderate

Conserve water notice can be issued via the 'Boil 

Water Notice Portal' during periods of high demand or 

when there is a water supply issue.

Backflow from customer connections 

causing introduction of contaminants into

the distribution system (residential).

Reservoir outflow exceeds inflow causing 

there to be insufficient treated water 

available

This risk is managed through the following actions

‐ Controls and alarms on the reservoir and surface pumps

‐ Ability to issue Conserve Water Notices

‐ Refer to SDC Drinking Water ‐ Incident and Emergency Management Plan DW‐GEN‐07‐DST‐0006

The likelihood and consequence are assigned due to the following reasons

This event does not occur frequently.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

MediumUnlikelyUnlikely

Poor road condition (small farm track) 

causing an inability to access reservoir for 

reactive maintenance activities.

S.HA.04

The management of this risk requires improvements to improve the uncertainty and management.

See the improvement action plan.

The following contingencies are currently applied

‐ Reactive maintenance

The likelihood and consequence are assigned due to the following reasons

The reservoir in it's current state is in need of repair and there have been occasions when access is difficult.

Consequence has been assessed as moderate as the population affected would be the sub‐population supplied by Harper Hills Reservoir 

and this event would cause a significant compromise of systems and abnormal operation with a requirement for high level monitoring and 

incident management.

Confident

IA.H.RR.01

S.HA.03 Unlikely

UnlikelyModerate
Water demand may not 

be met

Water demand may not 

be met
Low

PM 22

Medium Minor Unlikely

Medium Moderate





A C D E F H I J K L M N O P

Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 
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the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
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consequences 
Overall modified 
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of hazardous event 
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likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

PM 14
Operations staff are trained, have a sound knowledge 

of systems and access to experienced operators on‐call 
Major Rare

PM 29 Hygiene Procedure in place for all O&M activities Major Rare

PM 52 Continuous permanent chlorine dosing Insignificant Possible

PM 14
Operations staff are trained, have a sound knowledge 

of systems and access to experienced operators on‐call 
Major Rare

PM 29 Hygiene Procedure in place for all O&M activities Major Rare

PM 14
Operations staff are trained, have a sound knowledge 

of systems and access to experienced operators on‐call 
Moderate Rare

PM 29 Hygiene Procedure in place for all O&M activities Moderate Rare

PM 20

Condition assessments every 3 months used to 

determine asset replacement including preventative 

maintenance, replacement and critical spares. There is 

also a detailed annual scheme review which involves a 

full condition assessment. 

Major Rare

PM 30
Notify consumers of plumbosolvency twice per year as 

required by DWSNZ 
Major Unlikely

PM 31

Pipe renewals are reviewed annually based on asset 

data including age, pipe material, previous number of 

repairs

Major Rare

PM 69
Continual monitoring of trends in network water 

quality data allowing for a response to any changes.
Major Rare

PM 52 Continuous permanent chlorine dosing Insignificant Rare

PM 20

Condition assessments every 3 months used to 

determine asset replacement including preventative 

maintenance, replacement and critical spares. There is 

also a detailed annual scheme review which involves a 

full condition assessment. 

Moderate Rare

PM 30
Notify consumers of plumbosolvency twice per year as 

required by DWSNZ 
Moderate Unlikely

PM 69
Continual monitoring of trends in network water 

quality data allowing for a response to any changes.
Moderate Rare

PM 31

Pipe renewals are reviewed annually based on asset 

data including age, pipe material, previous number of 

repairs

Moderate Rare

PM 6

Reservoir level remotely monitored with a SCADA 

alarm to provide an alert and allow time to put 

contingency measures in place

Moderate Possible

PM 20

Condition assessments every 3 months used to 

determine asset replacement including preventative 

maintenance, replacement and critical spares. There is 

also a detailed annual scheme review which involves a 

full condition assessment. 

Moderate Unlikely

PM 31

Pipe renewals are reviewed annually based on asset 

data including age, pipe material, previous number of 

repairs

Moderate Rare

PM 32

Isolate section of pipe via network valves, operational 

contract includes response time required for major 

failures

Moderate Possible

Bacteria/viruses Major Unlikely Medium Insignificant Rare Low Yes Estimate

This risk is managed through the following activities

‐ Residual disinfectant

‐ Annual review procedure as per SDC Activity Management Plan 2015 Figure 7‐26, update due 2021.

The likelihood and consequence are assigned due to the following reasons

Unlikely as pipe material is selected to be unreactive, age and condition of infrastructure is monitored and consumers are advised about 

plumbosolvency.

Consequence of this event has been assessed as major. Hororātā has an interconnected network.  Thus, any part of the network impacted 

by contamination can be isolated.  The impact will be significant, with the potential for acute illness.  It may take time to locate the source 

of contamination in the network.

Insufficient water available due to water 

main failure.  Yes

Estimate

The risk is managed through the following actions

‐ Disinfecting and Hygiene procedures stored in DORIS, update required 2020.

‐ Education and training of operations staff

‐ Contingency measures required in the event of contamination occurring are covered in the Transgression Response Plans. This provides 

guidance on the measures required according to the level of contamination detected.

The likelihood and consequence are assigned due to the following reasons

Possible as Operations and Maintenance staff regularly attend site and perform operational activities.

Consequence has been assessed as moderate.  The impact will be significant with the potential for widespread aesthetic issues, or 

repeated breach of the MAVs. Would require part of the network to be isolated. It may take some time to locate the source of 

contamination in the network.

Low

Estimate

This risk is managed through the following activities

‐ Annual review procedure as per SDC Activity Management Plan 2015 Figure 7‐26, update due 2021.

The likelihood and consequence are assigned due to the following reasons

Unlikely as pipe material is selected to be unreactive, age and condition of infrastructure is monitored and consumers are advised about 

plumbosolvency.

Consequence has been assessed as moderate.  The impact will be significant with the potential for widespread aesthetic issues, or 

repeated breach of the MAVs. Would require part of the network to be isolated. It may take some time to locate the source of 

contamination in the network..Chemical

Chemical Unlikely Moderate Rare

Moderate Unlikely

Yes

Moderate

Rare

Possible Confident

Estimate

Low

This risk is managed through the following activities

‐ Disinfecting and Hygiene procedures stored in DORIS, update required 2020.

‐ Education and training of operations staff

‐ Residual disinfectant

The likelihood and consequence are assigned due to the following reasons

Possible as Operations and Maintenance staff regularly attend site and perform operational activities.

Consequence of this event has been assessed as major. Hororātā has an interconnected network.  Thus, any part of the network impacted 

by contamination can be isolated.  The impact will be significant, with the potential for acute illness.  It may take time to locate the source 

of contamination in the network.

Rare Medium Yes

Medium

Estimate

This risk is managed through the following activities

‐ Annual review procedure as per SDC Activity Management Plan 2015 Figure 7‐26, update due 2021

‐ Data from previous bursts recorded and available, informing annual review 

‐ Annual scheme reviews including reticulation review, data stored on AMIS and issued to the Water Engineer and Engineers 

Representative

The likelihood and consequence are assigned due to the following reasons

Possible as there are many water mains and these can break due to age and/or can be ruptured by other activities (i.e. construction).

Consequence of this event has been assessed as major. Hororātā has an interconnected network.  Thus, any part of the network impacted 

by contamination can be isolated.  The impact will be significant, with the potential for acute illness.  It may take time to locate the source 

of contamination in the network.

Yes

Rare Low Yes

High

The risk is managed through the following actions

‐ Disinfecting and Hygiene procedures stored in DORIS, update required 2020.

‐ Education and training of operations staff

‐ Contingency measures required in the event of contamination occurring are covered in the Transgression Response Plans. This provides 

guidance on the measures required according to the level of contamination detected.

The likelihood and consequence are assigned due to the following reasons

Possible as Operations and Maintenance staff regularly attend site and perform operational activities.

Consequence of this event has been assessed as major. Hororātā has an interconnected network.  Thus, any part of the network impacted 

by contamination can be isolated.  The impact will be significant, with the potential for acute illness.  It may take time to locate the source 

of contamination in the network.

Insignificant Rare Low

Reticulation 

Major

R.06

Introduction of contaminants into the 

distribution system through  pipe 

materials, age and condition and 

plumbosolvency.

R.05

Operation and maintenance activities 

(hygiene) causing introduction of 

contaminants into the distribution 

system.

Water demand may not 

be met
Moderate Possible

Bacteria/viruses

MajorProtozoa

Medium

Medium Moderate

Moderate

Possible Major

High

R.04
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hazardous event 
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GB
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Maximum Risk Residual Risk

PM 6

Reservoir level remotely monitored with a SCADA 

alarm to provide an alert and allow time to put 

contingency measures in place

Moderate Unlikely

PM 13

SCADA alarms are monitored, with communications to 

on‐call operator to action (notes either Urgent or 

Routine). Any instrumentation tied to CCPs will cause 

shutdown of the system in the event of an equipment 

failure. 

Moderate Unlikely

PM 22

Conserve water notice can be issued via the 'Boil 

Water Notice Portal' during periods of high demand or 

when there is a water supply issue.

Minor Unlikely

R.08

Insufficient chlorine contact time causing 

a compromised water supply to house 

between Homebush WTP and Atkins 

Road reservoir.

Bacteria/viruses Moderate Possible Medium Moderate Moderate Possible Possible Medium No 2 Uncertain

The management of this risk requires improvements to improve the uncertainty and management.

See the improvement action plan.

The following contingencies are currently applied

‐ Online FAC monitoring at Atkins Road reservoir inlet and outlet.

‐ Twice weekly E.coli manual sampling.

‐ Filtration and UV in place as well as being a high pressure system, chlorine is used as secondary disinfection.

The likelihood and consequence are assigned due to the following reasons

There is little chlorine data for this particular connection.

Consequence has been assessed as moderate as the population affected would be the sub‐population supplied by and this event would 

cause a significant compromise of systems and abnormal operation with a requirement for high level monitoring and incident 

management.

IA.H.HB.02

HOPM 4 More resilient pipe installed across the bridge Major Very Rare

HOPM 5
Non‐return valve installed on the reservoir side of the 

bridge
Moderate Rare

PM 22

Conserve water notice can be issued via the 'Boil 

Water Notice Portal' during periods of high demand or 

when there is a water supply issue.

Moderate Rare

PM 9

Conserve water notification can be issued with water 

restrictions implemented if the treated water storage 

drops below 50% during any power supply 

interruption, conserve water notification or water 

restrictions can be put in place

Moderate Possible

PM 31

Pipe renewals are reviewed annually based on asset 

data including age, pipe material, previous number of 

repairs

Major Unlikely

R.12
Pressure surges in the network impacting 

mechanical equipment

Water demand may not 

be met
Major Rare Medium Major Major Rare Rare Medium No 3 Estimate

The management of this risk requires improvements to improve the uncertainty and management.

See the improvement action plan.

The following contingencies are currently applied

‐ A pressure vessel is installed at the Atkins Road pump station, however this is not stamped or certified.

‐ A PRV and pressure sustaining valve are installed downstream of the WTP to protect mechanical equipment.

The likelihood and consequence are assigned due to the following reasons

The pumps are run on VSDs or soft start/stop motors to reduce the risk of surges, there is also a pressure vessel which is not certified but 

provides some protection.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

IA.S.03

R.13

Water supply compromised due to the 

following

‐ Insufficient chlorine residual

‐ Pressure and chlorine monitoring 

equipment failure

Bacteria/viruses Major Possible High PM 68
Chlorine residual monitored at WTP, functioning with 

active CCPs/OMCPs
Insignificant Insignificant Possible Possible Low Yes Reliable

This risk is managed through the following

 ‐ Levels alarmed and FAC measured continuously online at the Homebush Road WTP and  Atkins Road reservoir inlet and outlet.

The likelihood and consequences are assigned due to the following reasons

It is possible for there to be a failure in chlorine dosing or residual if a contamination event has occurred.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

Insufficient water available due to 

demand exceeding supply. 

R.10

This risk is managed through the following activities

‐ Demand data stored and available on SCADA

‐ Demand management plan in place and available here  https //www.selwyn.govt.nz/__data/assets/pdf_file/0005/194270/Water‐

Conservation‐and‐Demand‐Management‐Plan.pdf

The likelihood and consequence are assigned due to the following reasons

The amount of connections to a water supply scheme is controlled based on the amount of water available.

Consequence has been assessed as moderate as the population affected would be the sub‐population supplied by and this event would 

cause a significant compromise of systems and abnormal operation with a requirement for high level monitoring and incident 

management.

YesLow

Confident

Chlorine residual monitored at WTP, functioning with 

active CCPs/OMCPs
Moderate

Very Rare

Yes

This risk is managed through the following activities

FAC measured continuously online at the Homebush WTP and Atkins Road reservoir inlet and outlet, there is one supply point before the 

reservoir.

The likelihood and consequence are assigned due to the following reasons

The house is in close proximity to the WTP so any higher dosing may be experienced by them.

Consequence has been assessed as moderate.  The impact will be significant with the potential for widespread aesthetic issues, or 

repeated breach of the MAVs. Would require part of the network to be isolated. It may take some time to locate the source of 

contamination in the network..

Reliable

Yes

Moderate Possible Medium PM 68

High FAC chlorine experienced by house 

between Homebush WTP and Atkins 

Road reservoir.

Rare Rare Low

Pipe failure Homebush WTP to Atkins 

Road reservoir due to

‐ Bridge failure

‐ Damage due to vehicle incident

Chemical

R.07

R.09

Reliable

This risk is managed through the following actions

‐ Galvanised pipe installed across the bridge 

The likelihood and consequence are assigned due to the following reasons

The event of a vehicle crash or damage that is significant enough to damage the pipe is rare.

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.

UnlikelyModerate
Water demand may not 

be met

MediumRareMajor
Water demand may not 

be met

Minor

Moderate

Moderate

IA.S.07

Unlikely LowMedium

R.11

Maintenance required or water main 

failure of pipes which are difficult access 

due to being in remote locations and on 

private land.

Water demand may not 

be met
Major Possible High Moderate Unlikely Medium No 3 Estimate

The management of this risk requires improvements to improve the uncertainty and management.

See the improvement action plan.

The following contingencies are currently applied

‐ Reactive maintenance

‐ Transgression and Emergency Response Plans

‐ Asset management

The likelihood and consequence are assigned due to the following reasons

The current condition of the pipes is tracked the same way as for all other pipes so there is asset management in place

Consequence has been assessed as major as the population affected would be less than 5,000 and this event would cause a significant 

compromise of systems and abnormal operation with a requirement for high level monitoring and incident management.
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Hazard Group Supply element  No. Hazardous event 

Hazards reasonably 
expected to be 
associated with 
hazardous event 

Consequence of 
the hazardous 

event 

Likelihood of 
hazardous 
event 

occurring 

Maximum 
(unmitigated 
risk (D x E)

Preventative measures 
Modified 

consequences 
Overall modified 
consequence 

Modified likelihood 
of hazardous event 

occurring 

Overall modified 
likelihood

Residual (mitigated 
risk) (I x k)

Risk managed  Priority  Uncertainty  Comment  Improvement Plan Actions

GB
Hororātā WTP

Maximum Risk Residual Risk

R.14
Compromised water supply

‐ High FAC chlorine
Chemical Minor Unlikely Low PM 68

Chlorine residual monitored at WTP, functioning with 

active CCPs/OMCPs
Insignificant Insignificant Unlikely Unlikely Low Yes Reliable

This risk is managed through the following

 ‐ Levels alarmed and FAC measured continuously online at the Homebush Road WTP and  Atkins Road reservoir inlet and outlet.

The likelihood and consequences are assigned due to the following reasons

It is possible for there to be a failure in chlorine dosing  if there is a mechanical or controls fault.

Consequence of this event has been assessed as major. Hororātā has approx. 900 residents which is less than the threshold of 5000 

residents required to meet criteria for "catastrophic" consequence. The impact would be significant with the potential for acute harm or 

widespread outbreak of illness. Would require the treatment plant to be removed from service while the event is resolved.

PM 61

DW‐GEN‐07‐DST‐0007 Drinking Water ‐ Transgression 

Response Plans in place, including requirements to 

undertake immediate resampling of the source, post‐

treatment and retic in the event of a transgression 

post‐treatment

Minor Rare

PM 34

DW‐GEN‐05‐DST‐0001 Drinking Water Quality 

Compliance Monitoring Plan developed in consultation 

with DWA

Moderate Rare

PM 33

Sampling arrangement in place including requirement 

for staff and Food and Health staff who undertake 

water quality samples be trained in taking and 

handling water samples with records of SOPs and 

training kept up to date and document controlled

Major Rare

PM 17

Routine calibration and maintenance conducted on 

any instrumentation associated with CCPs. This is 

programmed as a recurring task in AMS.

Minor Rare

PM 35 IANZ accredited laboratory; chain of custody process Major Rare

PM 36
Transgressions results provided via text message in 

advance of full results email
Moderate Rare

PM 14
Operations staff are trained, have a sound knowledge 

of systems and access to experienced operators on‐call 
Major Rare

PM 37

A copy of relevant all drawings, manuals and reference 

material are kept on site, available to Operations Staff, 

and updated as required 

Moderate Unlikely

PM 38
Basic visual inspections are programmed weekly and 

detailed inspection 3 monthly 
Major Rare

PM 39

SDC Asset Management System (AMS) used for 

programming and monitoring regular maintenance and 

inspection/monitoring tasks

Major Rare

PM 40
All maintenance is undertaken by trained/authorised 

SDC staff or contractors 
Moderate Rare

PM 41 SDC construction work is appropriately supervised  Moderate Rare

PM 42

As‐constructed records are maintained, up to date and 

made available to all parties working on or in vicinity of 

system 

Moderate Rare

PM 43
Third party work is supervised to ensure no damage to 

water services
Moderate Rare

PM 40
All maintenance is undertaken by trained/authorised 

SDC staff or contractors 
Major Rare

PM 41 SDC construction work is appropriately supervised  Major Rare

PM 42

As‐constructed records are maintained, up to date and 

made available to all parties working on or in vicinity of 

system 

Major Rare

PM 52 Continuous permanent chlorine dosing Insignificant Unlikely

PM 43
Third party work is supervised to ensure no damage to 

water services
Major Rare

Reliable

This risk is managed through the following actions

‐ Water Operator Training including undertaking maintenance in the reticulation (SICON Training Register)

‐ As‐built records are maintained through the AMIS system and as per the AMIS SOPs and Code of Practice 

‐ SICON undertake supervision of all new water connections and third party work as per SDC policy and stated when applying for a new 

connection  https //www.selwyn.govt.nz/services/water/water‐supplies/water‐connections/new‐water‐connection‐approval‐and‐

declaration

The likelihood and consequence are assigned due to the following

There is not a significant amount of construction around this scheme and this event has not occurred regularly in the past.

Consequence has been assessed as moderate as the population affected would be the sub‐population supplied by and this event would 

cause a significant compromise of systems and abnormal operation with a requirement for high level monitoring and incident 

management.

Medium Minor

O.04

ConfidentRare Low

Moderate Rare

This risk is managed through the following actions

‐ Transgression Response Plan is implemented when required

‐  Sample records checked weekly to confirmed the required level of sampling has been undertaken.

‐ Sampling contract in progress, including requirement for staff who undertake water quality samples to be trained in taking and handling 

water samples with records of SOPs and training kept up to date and document controlled.

The likelihood and consequence are assigned due to the following

The sampling and monitoring is conducted by verified and calibrated instrumentation or trained individuals, there are multiple safeguards 

in place.

Consequence of this event has been assessed as major. Hororātā has an interconnected network.  Thus, any part of the network impacted 

by contamination can be isolated.  The impact will be significant, with the potential for acute illness.  It may take time to locate the source 

of contamination in the network.

O.05

Low Yes

ModerateMedium

Confident

This risk is managed through the following actions

 ‐ For operation parameters refer to Hororātā UPCP (DW‐SEL‐04‐DST‐0004) including  SOP list

‐ Water Operator Training including alarm responses for CCPs, UV system operations and maintenance (SICON Training Register)

The likelihood and consequence are assigned due to the following

It is unlikely that the system not performing is due to inadequate skills or training. This can and does occur but is not regular.

Consequence of this event has been assessed as major. Hororātā has an interconnected network.  Thus, any part of the network impacted 

by contamination can be isolated.  The impact will be significant, with the potential for acute illness.  It may take time to locate the source 

of contamination in the network.

Insignificant Rare Low Yes Reliable

This risk is managed through the following actions

‐ Water Operator Training including undertaking maintenance in the reticulation (SICON Training Register)

‐ As‐built records are maintained through the AMIS system and as per the AMIS SOPs and Code of Practice 

‐ SICON undertake supervision of all new water connections and third party work as per SDC policy and stated when applying for a new 

connection  https //www.selwyn.govt.nz/services/water/water‐supplies/water‐connections/new‐water‐connection‐approval‐and‐

declaration

The likelihood and consequence are assigned due to the following

There is not a significant amount of construction around this scheme and this event has not occurred regularly in the past.

Consequence of this event has been assessed as major. Hororātā has an interconnected network.  Thus, any part of the network impacted 

by contamination can be isolated.  The impact will be significant, with the potential for acute illness.  It may take time to locate the source 

of contamination in the network.

ModerateO.03
System does not perform as intended due 

to inadequate skills or training. 

Incorrect analysis of sample and/or 

inadequate/inaccurate reporting of 

results leading to a failure to identify 

adverse water quality.

Unsafe water 

distributed to 

customers

Major

This risk is managed through the following actions

‐ Transgression Response Plan is implemented when required

‐  Sample records checked weekly to confirmed the required level of sampling has been undertaken.

‐ Sampling contract in progress, including requirement for staff who undertake water quality samples to be trained in taking and handling 

water samples with records of SOPs and training kept up to date and document controlled.

The likelihood and consequence are assigned due to the following

The sampling and monitoring is conducted by verified and calibrated instrumentation or trained individuals, there are multiple safeguards 

in place.

Consequence of this event has been assessed as major. Hororātā has an interconnected network.  Thus, any part of the network impacted 

by contamination can be isolated.  The impact will be significant, with the potential for acute illness.  It may take time to locate the source 

of contamination in the network.

O.01 Confident

Overall system

Rare Low

Major Medium

Yes

Yes

Unlikely

Inappropriate/ inadequate/ incorrect 

sampling leading to incorrect water 

quality data used for supply 

management.

Unsafe water 

distributed to 

customers

Major Rare

O.02

Other

Medium

Inadequate controls on construction and 

maintenance work resulting in system 

damage  during 

construction/maintenance work.

Water demand may not 

be met
Moderate Unlikely

Rare

Unsafe water 

distributed to 

customers

Rare Low Yes

Inadequate controls on construction and 

maintenance work resulting in system 

damage  during 

construction/maintenance work.

Bacteria/viruses Major Unlikely High
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Important note about your report 

This sole purposed of this report prepared by Jacobs New Zealand Limited (Jacobs) for Selwyn District Council 

(the Client) is to Hororata water supply scheme. The contents of this report are in accordance with the scope of 

services detailed in the terms of engagement between Jacobs and the client. Jacobs accepts no liability or 

responsibility whatsoever for, or in respect of, any use of, or reliance upon, this report (or any part of it) for any 

other purpose. 

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the 

absence thereof) provided by the Client and/or from other sources. If the information is subsequently determined 

to be false, inaccurate or incomplete then it is possible that our observations and conclusions as expressed in this 

report may change. Jacobs derived the data in this report from information sourced from the Client (if any) 

and/or available in the public domain at the time or times outlined in this report. The passage of time, 

manifestation of latent conditions or impacts of future events may require further examination of the project and 

subsequent data analysis, and re- evaluation of the data, findings, observations and conclusions expressed in this 

report. 

Jacobs has prepared this report in accordance with the usual care and thoroughness of the consulting profession, 

for the sole purpose described above and by reference to applicable standards, guidelines, procedures and 

practices at the date of issue of this report. For the reasons outlined above, however, no other warranty or 

guarantee, whether expressed or implied, is made as to the data, observations and findings expressed in this 

report, to the extent permitted by law. 

This report may also describe specific limitations and/or uncertainties which qualify its findings. Accordingly, this 

report should be read in full and no excerpts are to be taken as representative of the findings unless any such 

excerpt and the context in which it is intended to be used have been approved by Jacobs in writing.
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1. Introduction 

1.1 Terms of Reference 

This report has been prepared by Jacobs New Zealand Limited (Jacobs) to support the development of the Water 

Safety Plan (WSP) for the Hororata water supply scheme for Selwyn District Council (SDC). This report 

documents the catchment hazard assessment undertaken in accordance with the Handbook for Preparing a 

Water Safety Plan (MoH, 2019a) and the New Zealand Drinking-water Safety Plan Framework (MoH, 2018a). 

1.2 Background 

SDC operate 27 water supply schemes across the Selwyn District. These 27 water supply schemes provide 

potable drinking water to 82% of the population of the Selwyn District, equivalent to approximately 50,000 

people. WSPs have been prepared for each of the 27 water supply schemes. The purpose of these WSPs are to 

document, assess, and manage the risks associated with each water supply scheme, thus protecting public 

health.  

SDC has engaged Jacobs to support the five-yearly review requirements in the Health (Drinking Water) 

Amendment Act 2007 and to meet the requirements of the New Zealand Drinking-water Safety Plan Framework 

(MoH, 2018a). As part of this support, Jacobs is preparing catchment hazard assessments for the majority of  

SDCs water supply schemes as per the water safety plan review process. The catchment hazard assessments are 

being undertaken to identify hazards which could potentially impact individual supply sources within each water 

supply scheme. Subsequently, each catchment hazard assessment will be used to develop the risk assessment 

documented in each WSP.    

1.3 Objective 

The objective of this catchment hazard assessment is to delineate a series of source protection zones, based on 

spatial criterion, to identify hazards that could potentially impact the existing supply gallery within the Hororata 

water supply scheme. These hazards include Priority 1 and Priority 2 determinands as defined in the Drinking-

water Standards for New Zealand 2005 (revised 2018) (DWSNZ) (MoH, 2018b). The delineation of the source 

protection zones was undertaken in accordance with the Technical Guidelines for Drinking Water Source 

Protection Zones (PDP, 2018).   

This catchment hazard assessment has been prepared in accordance with the requirements of Section 2.1.2 of 

the Handbook for Preparing a Water Safety Plan (MoH, 2019a), which are as follows: 

▪ Catchment characteristics, including: 

- Catchment area or groundwater recharge zone, including any designated catchment/recharge 

protection zone; 

- Topography; 

- Main geological features; and 

- Land use, current and past, and likely land use change. 

▪ Climatic features, including significant climate variability and expected longer-term changes.  

This catchment hazard assessment is also used to determine the protozoal compliance criteria in Section 5 of 

the DWSNZ (MoH, 2018b). 
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1.4 Limitations 

In preparing this catchment hazard assessment, Jacobs has relied upon, and presumed accurate, data and 

reports obtained from publicly available sources (e.g., Cliflo1, Environment Canterbury (ECan), and Ministry of 

Health (MoH) etc.) and SDC. If the data or reports are subsequently determined to be inaccurate, then it is 

possible that the conclusions expressed in this catchment hazard assessment would change.   

It is noted that the passage of time and impacts of future events (e.g., land use changes, natural events such as 

earthquakes, and regulatory changes etc.) may result in changes to the number or types of hazards present 

within the protection zones developed as part of this catchment hazard assessment or treatment required at 

specific water treatment plants. Therefore, this catchment hazard assessment should be considered a living 

document and updated as required, including when additional sources of supply are connected to the Hororata 

water supply scheme.   

This catchment hazard assessment does not describe the risks associated with each hazard identified. The risks 

associated with the various hazards identified are provided in the WSP prepared for the Hororata water supply 

scheme. This catchment hazard assessment should therefore be read in conjunction with the WSP for the 

Hororata water supply scheme.  

                                                             
1 National Climate Database for New Zealand (https://cliflo.niwa.co.nz).  
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It is noted that PZ1 provides a limited response time buffer, although this requires immediate reporting of 

incidents by those involved. 

The supply gallery wellhead itself should also be fenced off (minimum of a five metre radius) to prevent access 

by animals and unauthorised access. In addition, direct sources of contamination within the fenced off area such 

as fuel or chemical storage or discharges of contaminants should be prohibited. 

Protection Zone 2 – Intermediate Zone (Microbial Source Protection Zone)  

Protection Zone 2 (PZ2) is the area extending 100 m landwards from the water’s edge and upstream for a 

distance equivalent to eight hours travel time based on flow velocity data and 100 m downstream of the supply 

gallery. The purpose of this is to allow for considerable attenuation by dilution and dispersion within the flowing 

channel of the Selwyn River, and some attenuation within the unsaturated zone adjacent to the Selwyn River. 

It is noted that a travel time of eight hours should allow sufficient time for SDC to be notified and implement 

appropriate actions should a discharge or other event (e.g., flooding) occur outside of PZ2. However, it is noted 

that contaminants could potentially reach the supply gallery, indirectly, at concentrations exceeding the 

guideline value (GV) or maximum acceptable value (MAV) in the DWSNZ as a result of agricultural activities, 

large point source discharges (e.g., stormwater or wastewater), and spills and/or leaks from chemical storage 

facilities from within PZ2.  

Protection Zone 3 – Capture Zone (Upstream Surface Water Catchment) 

Protection Zone 3 (PZ3) extends upstream of the point 100 m downstream of the supply gallery and 

encompasses the entire surface water catchment. The purpose of PZ3 is to identify the surface water catchment 

so that appropriate controls can be put in place to manage land uses within it.  

4.2.2 Methodology for Delineating New Protection Zones 

Protection Zone 1 – Intake Protection Zone 

PZ1 was delineated by identifying the area within 50 m landward from the water’s edge for a distance of 1,000 m 

upstream and 100 m downstream of the supply gallery. It is noted that this encompasses the area within a five 

metre radius of the supply gallery. 

Protection Zone 2 – Intermediate Zone (Microbial Source Protection Zone)  

PZ2 was delineated by identifying the area within 100 m landward from the water’s edge from the water’s edge 

and upstream for a distance equivalent to eight hours travel time, which was calculated using the Mannings 

equation, and 100 m downstream of the supply gallery.  

Protection Zone 3 – Capture Zone (Upstream Surface Water Catchment) 

PZ3 was delineated using NIWA REC210 (i.e., the existing river line data was applied to identify the surface water 

catchment extending upstream from a point 100 m downstream of the supply gallery). 

The three protection zones for the supply gallery are shown in Figure 2-1.  

                                                             
10 National Institute of Water and Atmospheric Research - River Environmental Classification, Version 2.0 (downloaded 12 June 2019). 
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6. Pathway Assessment 

As outlined in Appendix 4 of the Handbook for Preparing a Water Safety Plan (MoH, 2019a), a hazard (source) 

within a protection zone only presents a threat to the safety of a water supply if there is a pathway by which the 

hazard can enter the water supply up-gradient of the supply gallery (receptor). Potential pathways in relation to 

the existing supply gallery within the Hororata water supply scheme include the following: 

▪ Ingress of surface water via the gallery wellhead. A supply gallery, or other wells or galleries within the 

surface water catchment, that do not comply with NZS 4411:2001 (Environmental Standard for Drilling of 

Soil and Rock) represent a direct pathway for contaminants to enter the target aquifer (i.e., shallow 

groundwater hydraulically connected to the Selwyn River); 

▪ Ingress of surface water via wells or galleries (aside from wellhead security) that have been inadequately 

maintained post-construction or incorrectly abandoned. Similar to wellhead security, wells or galleries that 

have been inadequately maintained post-construction or incorrectly abandoned represent a direct pathway 

if the well or gallery in question targets a similar depth to the supply gallery. Some examples of 

inadequately maintained or abandoned wells or galleries that could provide a direct pathway for 

contaminants to enter the target aquifer include: 

- Wells or galleries where the seal around the casing degrades over time, thus providing a preferential 

pathway; 

- Wells or galleries where surface drainage does not direct surface flow away from the casing; 

- Wells or galleries where the casing has been subject to corrosion to such a degree that it allows shallow 

groundwater to enter the well; 

- Wells or galleries that have been damaged by an earthquake; and 

- Abandoned wells or galleries that have not been decommissioned in accordance with NZS 4411:2001 

(Environmental Standard for Drilling of Soil and Rock).   

▪ Point source discharges (e.g., human effluent, stormwater etc.) to the Selwyn River. Point source discharges 

represent a direct pathway if they occur in close proximity to the supply gallery; 

▪ Groundwater recharge (i.e., baseflow from groundwater in the Selwyn River). Groundwater recharge is an 

indirect pathway given the recharged water has to migrate vertically through the vadose zone to the water 

table and horizontally to the Selwyn River (or tributaries); and 

▪ Overland flow mobilising contaminants at the ground surface which subsequently enter the Selwyn River (or 

tributaries). Overland flow represents an indirect pathway for contaminants to enter the supply gallery. 
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8. Protozoal Compliance 

8.1 Background 

Protozoal compliance for the Hororata water supply scheme has been assessed as per the requirements of 

Section 5.2.1 (Procedures for determining protozoal log credit requirements) of the DWSNZ, which are as 

follows: 

▪ Secure and interim secure bore water (Section 4.4.4) is deemed to satisfy the protozoal compliance criteria 

(i.e., no protozoal log credits are required); and 

▪ Non-secure bore water (springs, and groundwater that does not produce secure bore water) is considered 

equivalent to surface water so need to meet protozoal compliance. The default requirement for protozoa in 

surface water is 3-log inactivation or removal. However, it is possible that 4-log inactivation or removal may 

be required based on an assessment of land uses within the groundwater catchment (for the purposes of 

this catchment hazard assessment the groundwater catchment is considered to be PZ3). If bacterial 

compliance is met by chlorination, and these waters meet bore water security criterion 2, acknowledgement 

of underground attenuation processes reduces the protozoa log credit requirement to two. 

In relation to non-secure bore water, where an assessment of land uses within a groundwater catchment 

identifies that 4-log credits may be required, Cryptosporidium monitoring is required. If the Cryptosporidium 

monitoring is then subsequently undertaken in accordance with Section 5.2.1.2 of the DWSNZ and demonstrates 

that the Cryptosporidium count (as measured as mean oocysts per 10 litres) is less than 0.75, then a 3-log credit 

is required (refer to Table 5.1 in the DWSNZ)19. Conversely, if the Cryptosporidium count is 0.75 of more, then 4-

log credits is required (refer to Table 5.1 in the DWSNZ).  

8.2 Assessments 

The assessment of land uses in accordance with protozoal compliance assessment has been undertaken using 

the following information: 

▪ Our conceptual understanding of the groundwater system underlying Hororata, particularly the target 

aquifer, and wider surface water catchment; 

▪ Sections 3 through 7 of this report; and 

▪ Guidance provided in Chapter 3 (Water Sources) and Chapter 8 (Protozoal Compliance) of the Guidelines 

for Drinking-water Quality Management for New Zealand (MoH, 2019b), particularly: 

- Section 3.2 (Groundwater); 

- Section 3.3 (Surface Water); 

- Section 8.2.2 (Approach to Categorisation); and 

- Chapter 8 – Appendix: Guidance Notes: Interpretation of Catchment Protozoal Risk Category.   

Using the above information, the log-credit requirement for the supply gallery in the Hororata water supply 

scheme is 4-log credits based on the following: 

▪ Existing water quality data provided by SDC (see Section 7) generally indicates that the water abstracted 

from the supply gallery is subject to frequent (i.e., weekly) E. coli transgressions up to counts >= 200 

cfu/100 mL. Jacobs understand that the source of these transgressions has not been investigated. The 

frequent nature of the E. coli transgressions and the relatively high counts observed suggest that the 4-log 

                                                             
19 As noted in the DWSNZ, Cryptosporidium is the most infectious and difficult protozoan to remove or inactivate, and therefore the protozoal 

compliance criteria are structured on the principle that if the treatment process deals successfully with the Cryptosporidium, it will also successfully 

treat other protozoa 
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9. Cyanotoxin Compliance 

9.1 Background 

SDC’s Cyanotoxin and Cyanobacteria Management Protocol sets out the current operative monitoring and 

management approach for the Hororata Water Supply (Opus, 2012). This protocol refers to the Drinking-water 

Standards for New Zealand 2005 (Revised 2008) (MoH, 2008), and the draft Guidelines for Drinking-water 

Quality Management for New Zealand, subsequently published in 2017 and updated in 2019 (MoH, 2019b).  

9.2 Assessments 

The current monitoring schedule for cyanotoxins indicates that this is a seasonal focus only: October through to 

March each year (inclusive), and results of field surveys and analytical data, collected in accordance with the 

SDC’s Cyanotoxin and Cyanobacteria Management Protocol (Opus, 2012) and the SDC’s Drinking Water 

Compliance Monitoring Plan (SDC in prep.).  

SDC has supplied a limit amount of monitoring data in relation to cyanobacteria for the Hororata water supply 

scheme, namely a summary letter for the 2018/19 monitoring season20 and field observations relating to the 

2019/20 monitoring season up to 22 January 2020.   

The summary letter indicates that the coverage of cyanobacteria algal mats on the river bed along the transects 

monitored reached a maximum of 34.25% on 26 January 2019. The second highest observed coverage was 

20.5% on 5 February 2019. Both of these coverages exceeded the ‘vigilance’ trigger level in SDC’s Cyanotoxin 

and Cyanobacteria Management Protocol of 20% (Opus, 2012), meaning twice weekly monitoring of 

cyanobacteria algal mats is required and the DWA is required to be informed. 

Field observations from the 2019/20 monitoring season (up to 22 January 2020) indicate that coverage of 

cyanobacteria algal mats on the river bed along the transects monitored have not exceeded 16.75% during the 

2019/20 monitoring season to date. This indicates that the ‘vigilance’ trigger level in SDC’s Cyanotoxin and 

Cyanobacteria Management Protocol of 20% coverage has not been exceeded during the current monitoring 

season (Opus, 2012).  

9.3 Conclusions 

The monitoring data provided by SDC to assess cyanotoxin compliance is limited but suggests that the coverage 

of cyanobacterial algal mats is typically limited. However, it is noted that coverage of cyanobacteria algal mats 

could vary widely on a year-to-year basis, and therefore monitoring and management actions should continue to 

be undertaken in accordance SDC’s Cyanotoxin and Cyanobacteria Management Protocol (Opus, 2012). 

                                                             
20 Letter from Lisa Shaw (Team Leader, Water Services at Food and Health Services Ltd) to Amit Chauhan (Water Engineer at Selwyn District Council) 

date 1 May 2019.   
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10. Summary of Potential Hazards for the Hororata Water Supply 
Scheme 

This section has been prepared to provide a summary of the potential hazards to the Hororata water supply 

scheme, as identified in Sections 3 through 9. A summary of the potential hazards is provided in Table 10.1. Also 

provided in Table 10.1 is a list in preventative measures which could be adopted by SDC to address some of the 

potential hazards identified. However, it is noted that the preventative measures listed in Table 10.1 are 

considered to be relatively high-level. For example, further work, which is outside the scope of this catchment 

hazard assessment, is required to identify alternative sources of water and develop appropriate water quality 

monitoring plans within PZ2 and PZ3 to provide early warning signs with regard to emerging water quality issues 

which could impact the Hororata water supply scheme.     
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Appendix A. Figures 
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Appendix B. Borelog 
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Appendix C. Chemical Determinands within Discrete Land Use 
Categories 

A summary of the chemical determinands within discrete land use categories, as provided Table A3 of the 

Handbook for Preparing a Water Safety Plan (MoH, 2019a), is provided in Table A.1. The land uses and particular 

chemical determinands relevant to the Hororata water supply scheme have been highlighted in yellow. The land 

uses within each protection zone for the supply gallery is provided in Table 5.1.
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Appendix D – Hororātā Drinking Water Chemical Determinand 
Data 

  



Hororata Chemical Determinand Summary (Annual)

Hororata

Glentunnel Intake, Selwyn RWS

GV MAV 2008 2011 2013 2015 2017 2018 2019

Total Arsenic  (g/m³) 0.01 <0.0010 <0.0011 <0.0011 <0.0011 < 0.0011 <0.0011 ± 0.00074 <0.0011 ± 0.00074

Total Cadmium  (g/m³) 0.004 <0.000053 < 0.000053 <0.000053 ± 0.000036 <0.000053 ± 0.000036

Total Chromium  (g/m³) 0.05 <0.0050 <0.00053 <0.00053 <0.00053 < 0.00053 <0.00053 ± 0.00036 0.00066 ± 0.00036

Total Lead  (g/m³) 0.01 <0.00010 0.00014 0.0006 0.00062 0.000477 0.000116 ± 0.000074 0.001097 ± 0.000099

Total Nickel  (g/m³) 0.08 <0.00050 <0.00053 <0.00053 <0.00053 < 0.00053 <0.00053 ± 0.00036 <0.00053 ± 0.00036

pH (-) log (H+) 7.0-8.5 7.2 7.4 7 7.6 7.3 7.3 ± 0.2 7.6 ± 0.2

Total Alkalinity (g/m³ as CaCO

₃

) 32 40 42 43 45.1 38.9 ± 1.7 40.8 ± 1.8

Free Carbon Dioxide (g/m³ at 25°C) 3.2 8.4 2.3 4.30 3.6 ± 1.7 2.03 ± 0.95

Total Hardness (g/m³ as CaCO

₃

) 200 32 37 37 41 41.0 35.9 ± 1.4 40.6 ± 1.5

Electrical Conductivity (mS/m) 9.5 9.8 9.9 10.2 10.6 9.5 ± 0.3 11.0 ± 0.3

Electrical Conductivity (µS/cm) 98 99 102 106 95 ± 3 110 ± 3

Approx Total Dissolved Salts  (g/m³) 1000 66 66 68 70.9 63.4 ± 1.4 73.8 ± 1.6

Total Boron  (g/m³) 1.4 0.02 0.036 0.034 0.035 0.0325 0.0296 ± 0.0054 0.0293 ± 0.0054

Total Calcium  (g/m³) 9.1 10.6 10.8 11.8 12.06 10.49 ± 0.43 11.98 ± 0.49

Total Copper  (g/m³) 1 2 0.002 0.00125 0.0049 0.0025 0.00404 0.00204 ± 0.00041 0.00094 ± 0.00037

Total Iron  (g/m³) 0.2 <0.020 <0.021 <0.021 <0.021 < 0.021 <0.021 ± 0.014 <0.021 ± 0.014

Total Magnesium  (g/m³) 100 2.2 2.4 2.4 2.8 2.64 2.34 ± 0.19 2.60 ± 0.21

Total Manganese  (g/m³)
<0.04 (staining)

<0.02 (taste)
0.4 <0.00050 <0.00053 <0.00053 <0.00053 < 0.00053 <0.00053 ± 0.00036 <0.00053 ± 0.00036

Total Potassium  (g/m³) N/A 0.54 0.77 0.73 0.74 0.744 0.712 ± 0.056 0.817 ± 0.061

Total Sodium  (g/m³) 200 5.2 5 5 5.2 5.40 5.10 ± 0.31 5.45 ± 0.33

Total Zinc  (g/m³) 1.5 0.0025 0.003 0.0058 0.0037 0.00406 0.0357 ± 0.0079 0.00507 ± 0.00084

Chloride  (g/m³) 250 5.3 2.9 2.6 3.1 3.82 3.09 ± 0.37 4.02 ± 0.39

Nitrate-N  (g/m³) 11.3 0.54 0.2 0.13 0.15 0.139 0.318 ± 0.041 1.002 ± 0.083

Sulphate  (g/m³) 250 4.3 3.2 2.9 3.3 2.93 2.83 ± 0.36 3.66 ± 0.42
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Appendix E – Hororātā Drinking Water Supply Scheme Process 
Diagrams  

  









 

 

 Selwyn District Council – Hororātā Water Supply – Water Safety Plan 

  

Appendix F – Hororātā Drinking Water Supply Water Model Maps 
 

 

  













 

 

 Selwyn District Council – Hororātā Water Supply – Water Safety Plan 

  

Appendix G – Hororātā Drinking Water Supply Improvement Plan 
  



Code Category (CAPEX, OPEX, INVST, MGMTSYS) Proposed Improvement Objective of Improvement Priority Level Accountability Timeframe Temporary Action  Cost Estimate 

IA.GN.001 MGMTSYS Implement the updated Water Services Team structure Supply Management 1 Service Delivery Manager 30 June 2021 $1,000

IA.GN.002 MGMTSYS Review and implement updated Water Services Team roles and accountabilities  Supply Management 1 Service Delivery Manager 30 June 2021 $1,000

IA.GN.003 MGMTSYS Establish WSP Adoption and Change Forum  Supply Management 1 Water Services Delivery 

Manager

30 June 2021 $3,000

IA.GN.004 MGMTSYS Develop and implement annual target for customer complaints, endorsed by ELT, including:

‐ Establish report to communicate customer complaints target vs. actual (monthly basis) to Service Delivery 

Manager 

Supply Management 2 Asset Manager Water Service 31 December 2021 $1,500

IA.GN.005 MGMTSYS Develop and implement annual target for Water Quality compliance, endorsed by ELT, including:

‐ Establish monthly reporting to communicate Water Quality Strategy compliance target vs. actual to Service 

Delivery Manager 

Supply Management 2 Asset Manager Water Service 31 December 2021 $1,000

IA.GN.006 MGMTSYS Further develop and implement annual target for Operation & Maintenance (O&M) compliance, endorsed by 

ELT: 

‐ Establish monthly reporting to communicate O&M compliance target vs. actual to Service Delivery Manager

Supply Management 2 Service Delivery Manager 31 December 2021 $1,000

IA.GN.007 MGMTSYS Develop and implement annual target for water capacity, endorsed by ELT, including:

‐ Establish monthly reporting to communicate water capacity target vs. actual to Service Delivery Manager 

Supply Management 2 Asset Manager Water Service 31 December 2021 $2,500

IA.GN.008 MGMTSYS Develop and implement annual target for capital delivery program, endorsed by ELT:

‐ Establish monthly reporting to communicate capital delivery program target vs. actual to Service Delivery 

Manager 

Supply Management 2 Service Delivery Manager 31 December 2021 $1,500

IA.GN.009 MGMTSYS Develop reporting template and responsibilities for Water Safety Reporting and implement monthly reporting 

procedure to SDC councillors

Supply Management 2 Water Services Delivery 

Manager

31 December 2021 $1,000

IA.GN.010 MGMTSYS Develop and implement annual target for WSP adoption program, endorsed by ELT:

‐ Establish monthly reporting to communicate WSP adoption program target vs. actual (monthly basis) to Service 

Delivery Manager 

Supply Management 2 Service Delivery Manager 31 December 2021 $1,000

IA.GN.011 MGMTSYS Formalise Water Services Communications and Engagement Strategy, inclusive of an engagement plan for 

consumers (including participation of any elected officials) on awareness and involvement in safe and secure 

drinking‐water, including annual review ability to track process including:

‐ Review LTP Stakeholder Engagement Process to ensure objectives for long‐term consumer engagement plan on 

awareness of and involvement in maintaining safe and secure drinking‐water are met

Supply Management 3 Water Services Delivery 

Manager

30 June 2022 $2,000

IA.GN.012 MGMTSYS Consolidate targets vs. actuals into overall Water Services Performance Report to Group Manager ‐ Infrastructure Supply Management 1 Water Services Delivery 

Manager

31 July 2021 $1,000

IA.GN.013 MGMTSYS Develop and implement customer complaints SOP Supply Management 1 Water Services Delivery 

Manager

31 July 2021 $2,000

Management

SDC General Improvement Actions 09 February 2021



Code Category (CAPEX, OPEX, INVST, MGMTSYS) Proposed Improvement Objective of Improvement Priority Level Accountability Timeframe Temporary Action  Cost Estimate 
Management

IA.GN.014 MGMTSYS Develop and implement Planned and Emergency Water Shutdown SOP Supply Management 1 Water Services Delivery 

Manager

30 June 2021 $2,000

IA.GN.015 MGMTSYS Implement Incident and Emergency Management Plan: 

‐ Refine and test detailed Emergency Response Plans within Incident and Emergency Response Plan

‐ Conduct training for staff in use of Incident and Emergency Response Plans. 

Security of Supply 2 Water Services Delivery 

Manager

31 December 2021 $10,000

IA.GN.016 MGMTSYS Initiate and undertake annual quality audits of routine and emergency procedures, including management 

tracking system

Supply Management 2 Water Engineer 31 December 2021 $2,000

IA.GN.017 MGMTSYS Implement Transgression Response Plan including annual review process and tracking Supply Management 1 Water Services Delivery 

Manager

30 June 2021 $2,000

IA.GN.018 MGMTSYS Water Operator training procedures for SOP Master List (DW‐GEN‐04‐REG‐0009) written and SOPs implemented 

into operation. 

Scheme Operation 2 SICON 31 December 2021 Use existing operation and 

maintenance procedures until 

IA.GN.018 is complete.

Within SICON Contract

IA.GN.019 MGMTSYS Implement annual review of CCPs and corrective actions to ensure they are up‐to‐date and being followed Scheme Operation 2 Water Engineer 31 December 2021 $1,000

IA.GN.020 MGMTSYS Formalise process for activating, planning and carrying out investigations and document in Water Investigations 

Procedure

Water Quality 2 Water Services Delivery 

Manager

30 September 2021 $2,000

IA.GN.021 MGMTSYS Develop and implement a Water Quality Strategy to specify the interconnection between planning, financing, 

monitoring, training and communication systems relating to water quality management.

Supply Management 3 Water Services Delivery 

Manager

31 December 2022 $10,000

IA.GN.022 MGMTSYS Develop and implement an training plan (for all relevant parties) inclusive of on boarding plan, annual skills 

training and monitoring system

Supply Management 2 Water Services Delivery 

Manager

31 December 2021 $10,000

IA.GN.023 MGMTSYS Determine a procedure for the evaluation of performance results (to guide those undertaking evaluation of 

performance results), inclusive of the evaluation of daily water quality results, monthly or quarterly reviews and 

long‐term evaluation of results. Define responsibility for undertaking the review and disseminating the results. 

Supply Management 2 Water Quality Engineering 

Officer

31 December 2021 $10,000

IA.GN.024 MGMTSYS Undertake a review by SDC's Audit & Risk Subcommittee and define the appropriate auditing mechanisms 

including:

‐ Triggers which would initiate the requirement for an external audit  

‐ Methodology to conduct an internal audit

Supply Management 3 Group Manager ‐ Infrastructure 31 December 2022 $5,000

IA.GN.025 MGMTSYS Specify the triggers which would initiate the need for an external audit including the responsibility for identifying 

these triggers, initiating the audit and reporting audit outcomes. 

Supply Management 3 Group Manager ‐ Infrastructure 31 December 2022 $1,000

IA.GN.026 MGMTSYS Develop an internal audit process and template which can be used to audit all systems. This needs to include 

what should be covered in the audit.

Supply Management 3 Water Services Delivery 

Manager

31 December 2022 $1,000



Code Category (CAPEX, OPEX, INVST, MGMTSYS) Proposed Improvement Objective of Improvement Priority Level Accountability Timeframe Temporary Action  Cost Estimate 
Management

IA.CM.01 INVST Review revised protection zones, from the Catchment Hazard Assessment, in conjunction with ECan and confirm 

any potential restriction of activities required to prevent contaminants (microbiological and chemical) entering a 

bore, as well as liaising with ECAN to identify appropriate consent conditions for new groundwater consents.

Catchment Management 3 Water Quality Engineering 

Officer

30 June 2022 IA.CM 05 $5,000

IA.CM.02 INVST Liaise with ECAN to improve bore security of wells within PZ2 and PZ3, including abandoned bores, review future 

management plans with ECAN.

Catchment Management 2 Water Engineer 31 December 2021 IA.CM 05 $2,000

IA.CM.03 INVST Undertake feasibility study of ground water quality monitoring in up gradient bores to give early warning of 

water quality issues in the protection zone, consider outcomes from study

Catchment Management 3 Asset Manager Water Service 31 December 2022 IA.CM 05  Plan $20,000 

Annual $10,000 

IA.CM.04 INVST Develop review chemical water quality data in relation to HAIL and land use data. Implement this as an on‐going 

process. 

Water Quality 2 Water Quality Engineering 

Officer

31 December 2021 IA.CM 05 $10,000

IA.CM.05 MGMTSYS Undertake educational letter drop highlighting the causes and effects of ground water contamination to local 

land owners

Consumer Education 2 Water Quality Engineering 

Officer

31 October 2021 $5,000

IA.CM.06 INVST Consider protozoa testing to gauge whether this is present in water sources across the district Water Quality 2 Water Quality Engineering 

Officer

31 December 2021 TBC

IA.CM.07 INVST Investigate catchment modelling techniques and enhance modelling accuracy over time Water Quality 3 Asset Manager Water Service 31 December 2022

$5,000

IA.CM.08 INVST Investigate modelling of contamination of the aquifer, quantity of contaminant that would need to be discharged 

within the catchment to exceed the MAV at the point of abstraction. 

Water Quality 3 Asset Manager Water Service 31 December 2022 $2,000

IA.CM 09 MGMTSYS Finalise sampling Contract with Food & Health Ltd.  Water Quality 1 Water Quality Engineering 

Officer

30 June 2021 $2,000

IA.CM.10 INVST Review of emerging contaminants and disinfection byproducts (where applicable) within the water supply 

catchments

Water Quality 2 Water Quality Engineering 

Officer

31 December 2021 $5,000

IA.CM.11 MGMTSYS/OPEX Finalise and implement an updated Selwyn District Council Cyanobacteria and Cyanotoxin Management Protocol. Water Quality 2 Water Quality Engineering 

Officer

30 November 2021 $5,000

Catchment

Scheme



Code Category (CAPEX, OPEX, INVST, MGMTSYS) Proposed Improvement Objective of Improvement Priority Level Accountability Timeframe Temporary Action  Cost Estimate 
Management

IA S.01 MGMTSYS Continue to develop SOP for routine operation procedures, preventative maintenance task, inspections, 

monitoring, record keeping, and instrument calibration as per SOP Master List (DW‐GEN‐04‐REG‐0009)

Supply Management 1 Water Engineer

SICON

30 August 2021 Use existing operation and 

maintenance procedures until 

IA.GN.018 is complete.

$60,000

IA S.02 INVST Undertake review of security requirement (i.e. fencing) at all sites and implement recommendations Scheme Operation 2 Water Engineer

SICON

30 September 2021 $60,000

IA S.03 INVST District wide review of pressure vessels to confirm certify or requirement for replacement pressure vessels Security of Supply 2 Water Engineer 31 December 2021

$5,000

IA S.04 MGMTSYS Review spare pump and instrumentation requirement for all sites,  produce database of available spares and 

where they can be used and confirm additional spares that are required district wide

Security of supply 2 Water Engineer 31 December 2021 $4,000

IA S.05 MGMTSYS / OPEX Develop district wide preventative maintenance programme for submersible pumps and implement the 

programme of works

Security of supply 2 Water Engineer 31 December 2021 $2,000

IA S.06 CAPEX Review emergency water supply arrangements for each site, provide plan for each scheme and  (i.e. addition of a 

pre‐treatment tie‐in point for water to be pumped into the system from a tanker in the event that the source is 

offline)

Supply Management 3 Water Engineer 30 June 2022 $2,000

IA S.07 INVST Investigate and confirm current access agreements to all water infrastructure Security of Supply 3 Water Engineer 31 December 2025 $5,000

IA S.08 CAPEX/OPEX Review chlorine readiness of all schemes e.g. review contact times, potential for disinfection by‐products, dead‐

ends, dosing requirements, monitoring/control etc. 

Scheme Operation 1 Water Engineer 31 August 2021 $5,000

IA S.09 OPEX Inspection of bore casing on a fifteen yearly basis or when pump maintenance occurs to be added to the 

operation and maintenance schedule.

Supply Management 1 Water Engineer 31 August 2021 $20,000/bore

IA S.10 CAPEX/OPEX Design, construct and install chlorination across the district. Water Quality 3 Water Engineer 30 June 2022

IA.RR 01 INVST Completion of district wide project to review existing connections and ensure suitable backflow prevention is in 

place.  This includes identification of all high hazard properties within council and private properties

Water Engineer 3 Water Engineer 30 June 2022 $100,000

IA.RR.02 INVST/CAPEX Review of bulk water extraction process across the district and provide recommendation for updated procedure 

for feasibility review and implementation. This may include a review of consequences for not complying with 

council hydrant use (e.g. fines)

Water Quality 2 Service Delivery Manager 31 December 2021 $300,000

IA.RR.03 OPEX Addition of an alarm for rapid change in reservoir level (i.e. to recognise issues in the network) where network 

pressure is not available

Supply Management 3 Water Engineer 30 November 2022  ‐ 

Reservoirs and Reticulation



Code Category (CAPEX, OPEX, INVST, MGMTSYS) Proposed Improvement Objective of Improvement Priority Level Accountability Timeframe Temporary Action  Cost Estimate 
Management

IA.RR 04 INVST Undertake a district wide review of reservoir sites and investigate any improvements to be implemented to allow 

reservoirs to be taken offline for the 7‐year cleaning cycle as specified in the C1284 Maintenance Contract and/or 

if contaminated or in need of repair

Supply Management 3 Water Engineer 30 June 2022 $10,000



Code Category (CAPEX, OPEX, INVST, MGMTSYS) Proposed Improvement Objective of Improvement Priority Level Accountability Timeframe Temporary Action  Cost Estimate 
Management

IA.RR 05 CAPEX Implement any improvements found in the district wide review of reservoirs to ensure that they can be taken 

offline for the 7‐year cleaning cycle and/or if contaminated or in need of repair.

Supply Management 3 Water Engineer 30 June 2023 TBC

IA.RR 06 MGMTSYS Further develop SDC Network Strategy including target Pressure Plan and review pressure zone management  Scheme Operation 3 Water Engineer 30 June 2023 $10,000

IA.RR 07 MGMTSYS Updated existing Reservoir Disinfection SOP and provide training to Water Operations staff Water Quality 1 Water Engineer 31 August 2021 $10,000

IA.RR 08 MGMTSYS Update existing Disinfection and Hygiene of Water Reticulation SOP and provide training to Water Operations 

staff

Water Quality 1 Water Engineer 31 August 2021 $10,000

IA.RR 09 MGMTSYS Addition of an alarm for reservoir mass balance (i.e. to recognise when reservoir turnover rate has been 

insufficient)

Water Quality 2 Water Engineer 30 September 2021 $5,000

IA.RR.10 INVST/MGMTSYS Develop SDC Network Strategy including Target Pressure Plan and review pressure zone management  Scheme Operation 3 Water Engineer 30 June 2022 $20,000



Code Category (CAPEX, OPEX, INVST, MGMTSYS) Proposed Improvement Objective of 
Improvement

Priority Accountability Timeframe  Cost Estimate 

IA.H.HB.01 CAPEX/OPEX Add pipe between the well pump and Homebush WTP to the renewal schedule. Security of Supply 2 Water Engineer 31 December 2021 $100,000

IA.H.HB.02 OPEX Automate chlorination and install a chlorine analyser at the Homebush WTP Water quality  1 Water Engineer 30 June 2021 $30,000

IA.H.RR.01 INVST/OPEX Assess the current condition of the Harper Hills access road and implement an Access Road Management Plan. Security of Supply 3 Water Engineer 30 June 2022 Staff Time

IA.H.RR.02 INVST/OPEX/CAPEX Additional chlorine analysers to be  added in the network, investigate optimal network location, provide additional 

analysers and update CCPs.

Water Quality 3 Water Engineer 30 June 2023 $100,000

IA.H.RR.03 INVST/OPEX/CAPEX Additional pressure sensors to be added into the network, investigated optimal network location and provide additional 

sensors

Water Quality 3 Water Engineer 30 June 2023 $20,000

IA.H.RR.04 INVST Investigate options to connect the first house downstream of the Homebush WTP (upstream of Atkins Road reservoir) to 

a different nearby water scheme

Water Quality 3 Water Engineer 30 June 2022 Staff Time

IA.H.RR.05 CAPEX Harper Hills reservoir to be renewed. Water Quality 3 Water Engineer 30 June 2022 $150,000

SDC Hororātā Improvement Actions 01 February 2021

Hororātā ‐ Reservoirs and Reticulation 

Hororātā ‐ Homebush WTP






