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The pollution of Little Oneroa Stream is a significant public health risk caused by a 

complex set of contributing factors. These factors include such elements as: poor onsite 

wastewater treatment, stagnation at the beach lagoon and storm water runoff. Due to 

this, the Waiheke Resources Trust (WRT) has started an initiative to stop pollution in the 

stream and mitigate the health risk. This report has been compiled by a group of 

students from the University of Auckland to give the WRT indications of what 

technology management solutions may be practical to implement to improve the 

problem. 

In order to achieve this, meetings have been held with key stakeholders, including 

representatives from the WRT, Auckland Council, catchment locals and experts. In 

addition, extensive research was conducted into possible solutions; from this several 

points were determined: 

A backup filtration system near to the beach was deemed unfeasible, due to both 

social and environmental considerations. Secondly there was no current technology 

found that could adequately solve the stagnation issue that is present at the 

beachfront. 

The final solution determined is a “Six R’s” re-education approach which can be done 

to reduce pollution at source; fixing the issues associated with onsite waste water 

treatment. It has been established, through the use of Rogers’ Theory of Diffusion of 

Innovation, the most effective way to implement this was by repeating a series of 

community workshops. In addition to these workshops there will be an advertising 

campaign, with supporting online content, to reinforce and widen the dispersal of the 

6 R’s message. A reward scheme could also be implemented to provide 

encouragement for people to apply 6 R’s technology. Throughout this process E.coli 

testing will be conducted in order to observe the effect the solutions are having; we 

believe that the E.coli pollution of Little Oneroa Stream will be reduced. 

Executive Summary 
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Little Oneroa Stream is a small stream on Waiheke Island which joins onto Little Oneroa 

Beach. The stream extends for 2.8km inland and approximately 300 houses are within 

the stream catchment area (see Figure 1). The stream has been polluted for more than 

15 years and is not safe to swim in. Water tests have identified a key factor of the 

pollution as being blackwater and greywater runoff from houses within the catchment, 

with road runoff being another primary factor as well as lack of water movement 

causing stagnation. 

An initiative was started to free the stream of pollution. This was developed into a 

project founded by the Waiheke Resources Trust in August 2014. The WRT have worked 

on raising the awareness of the issue through newspaper articles, their Facebook page 

and hosting informative workshops for the Waiheke community. 

A group of mechanical engineering students from the University of Auckland were 

contacted to investigate various technologies that could be applied to the problem. 

Whilst there are a multitude of contributing factors to the problem, the team defined 

the scope as being to reduce the E.coli levels in the stream to safe levels. 

This document outlines the problem and solution space identified by the team. It 

covers which aspects are not feasible and why, as well as suggested solutions from the 

student team for the WRT. This includes technology to prevent the issue on-site/at 

source, technology to prevent stagnation that can be introduced and other 

investigated technology which was researched. The report also covers an extensive 

implementation scheme to show how these solutions can be introduced and achieve 

the project goals of reducing E.coli levels to safe levels. 

 
 

 

FIGURE 1: LITTLE ONEROA CATCHMENT 

1.0 INTRODUCTION 
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To better understand the nature of the pollution and the issue as a whole, some general 

analysis of the problem space was undertaken. This analysis would help evaluate 

stakeholders, requirements and to outline the project at hand. 

2.1 Stakeholder Analysis 

The solutions to solve the Little Oneroa Stream will have a significant impact on the 

welfare of Waiheke Island. Waiheke Island has a range of small businesses, individuals 

and groups that will have their own agendas in regards to the implementation of any 

solution at Little Oneroa. 

Concerns regarding the solution would require addressing if there were conflict when 

consulting key stakeholders and identifying their needs, concerns and requests. With the 

support and input of the high power and interest stakeholders, the execution of the 

stream project solution will be more likely to succeed. 

In addition to the local Waiheke Island stakeholders, potential influential clients located 

in the wider Auckland area have also been considered into the stakeholder analysis as 

well. 

An overview of the main stakeholder groups is given below. For a fully detailed analysis 

of the stakeholders and their requirements please refer to Appendix A1. 

TABLE 1: KEY STAKEHOLDERS 
 

Stakeholder Their Opinion 

Waiheke Resource Trust The stream should be cleaned up at the source of the 

pollution. 

Auckland Council Will support the idea. Main concern would be the cost 

of the implementation. 

Waiheke Local Board Would be the ones providing the majority of the funding 

for the project; they see the project as a necessity. 

Clean Streams Has already contributed financially to the project, would 

really like to see the stream cleaned up. 

Catchment Locals Would be additional work for them (install, 

maintenance, costs) but it directly affects their 

community and environment. 

Greater Waiheke 

Community 

Supportive to see a cleaner environment. May be 

cautious that their catchment will have a similar 

problem, meaning extra cost for them. 

2.0 PROJECT ANALYSIS 
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Local Businesses Supportive. Cleaner environment means more visitors 

and more business. 

Waste Water System 

Suppliers and Installation 

companies 

Will mean more business for them. Will want to be 

updated. 

Auckland Council (Park 

Services) 

Their goal is to create cleaner parks. This would directly 

help their cause. 

Real Estate Agents Cleaner environment means increase in property value. 

Twin Streams Project Supportive of all stream cleaning projects. They can 

provide knowledge and experience. 

Tourists They would like the beach to be clean and safe for their 

visit, also well presented. 

Children They would love to play and swim in the stream. 

Punga Lodge Owners They would like to build a wetland or something similar 

on their land to help treat the polluted water. 

Local Marae Implementation of a solution could be on sacred land, 

so might be against development. 

Environmentalists Supports the project completely, and would want to 

help out as much as possible. 

Volunteers Most volunteers tend to have some sort of interest in the 

project, hence why they help out. Provided they feel 

that it is worthwhile and they feel like they are helping 

they will continue to volunteer for the project. 
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2.2 Stakeholder Power-Influence Matrix 

Along with the stakeholder analysis, a Power-Influence Matrix (Figure 2) was created to 

give an overview of what power and influence the stakeholders had regarding the 

project. It helped identify which stakeholders would be most capable of swaying the 

direction of the project. This shows which are the central stakeholder groups and the 

peripheral stakeholder groups who only hold a secondary interest in the project. 

Throughout the duration of the project, the team worked to keep in constant contact 

with the WRT, relaying back project status, questions and meetings to ensure that they 

were kept aware of the teams progress. They relayed this progress back to the 

Auckland Council. 
 

 

FIGURE 2: STAKEHOLDER POWER-INFLUENCE MATRIX 
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2.3 Requirements Analysis 

In order to better understand the requirements that the project at Little Oneroa must 

meet, a requirements analysis was done on the stakeholders. This enabled the team to 

determine the main goals and outcomes that should be achieved that will define the 

success of the solution at Little Oneroa. 

Key requirements that the major stakeholders would have for 

any solution proposed are: 

 The solution is accepted by the community. 

 The solution shows definite promise for success. 

 It solves the pollution at source. 

 It raises further awareness of the problem. 

 

Some key requirements for wastewater solutions to implement at people’s homes was 

also an outcome of the requirements analysis. These are outlined below: 

 Cost – Must be justifiable and minimal. 

 Size – There is limited room per property so ideally must be as small as 

possible. 

 Minimal Excavation Needed – It is preferable to have zero or minimal 

excavation required. 

 Implementation – Diffusion of Innovation must be applied to ensure that 

the solution will be accepted and successful. 

 On Going Costs/Maintenance – This must be minimal. 

 Environmental – Any natural, organic options are more favourable. 

 Aesthetics – The system must either be subtle and unnoticeable or 

aesthetically pleasing. 

 Resource consent must be easily obtainable. 
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Talking with key stakeholders, liaising with wastewater experts and research has led to a 

true definition of the problem space and the root causes of the pollution in Little  

Oneroa stream. The causes of the pollution fall under three categories: legal, social and 

technological. This section outlines how the team has arrived at this conclusion. 

3.1 Legal Issues 

As it stands there are no regular inspections of 

people’s onsite wastewater treatment systems 

despite there being a clause in the 2008 Bylaw 

[1] that states that an authorised council 

member is allowed to do this (section 29.5.4). 

This is due to the fact that Mike Roxburgh (an 

environmental control officer for Auckland 

Council) is the only person on the island who 

manages and polices the bylaw; he is 

currently understaffed. He only inspects a system when there has been a complaint by 

a neighbour or if a person has applied for an exemption from pumping out their system; 

there still could be inadequate systems that have not yet been identified. The cost of 

upgrading or installing a new system can be very expensive and the consent required 

to do this needs to be obtained. However, this issue was raised at a meeting with the 

council who said they could possibly give a subsidy to residents to help them reduce 

their pollution. Furthermore, EcoMatters, an environment trust, was offering free 

technical assessments of septic tank health in their West Coast Lagoons project [2]. If 

the people living by the Little Oneroa catchment are also able to receive this service, it 

might encourage them to invest their money into improving their wastewater system. 

Since some properties simply do not have enough space for an adequate system, this is 

of major concern. The council does have the right to evict people from their premises if 

they cannot improve their wastewater system. Madeline Rawlence, an incident 

investigator for the Auckland City Council has already done this for one particular  

home on the stream. However, the council does not want to have to resort to evicting 

people if there is an alternative solution. Incidentally, houses may not need as much 

land area for the wastewater distribution field if their greywater does nt pass through 

the system. If the law was revised to make it easier to legally reuse greywater this may 

allow houses with small plot sizes to still adequately dispose of their wastewater. 

3.0 DEFINING THE PROBLEM 
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3.2 Social Behaviour 

Craig Brown from CBC Wastewater 

informed that approximately one in four 

people he consults who are claiming to 

reduce their greywater usage are in fact 

simply diverting it away from their tank to 

prevent overloading their system. These 

houses could be contributing heavily to 

the pollution if the greywater is leaching 

into the stream. 

According to Dawn Jeffery, project manager for Project Little Oneroa, half the 

population on Waiheke moves off the island within a three year period and properties 

change ownership as new residents move in. This means that people must be 

continuously educated on the correct practices to maintain and upkeep a healthy 

and functioning wastewater system. Unfortunately, it seems as though some 

homeowners’ lack of knowledge could be a root cause to the pollution in the stream. 

Mike Roxburgh informed that he has visited houses on the stream where the septic 

systems had failed, leaking effluent, and the homeowners were completely oblivious to 

the situation. He said that in many cases if the systems were properly maintained they 

would not have failed in the first place. 

3.3 Technological Opportunities 

Conversations with experts gave some insights 

into additional solutions that were not 

encountered in the initial research into 

technology solutions. Craig Brown informed of 

a method of evaporation to treat greywater. If 

greywater could be diverted from the septic 

system and disposed of correctly this would 

reduce the load on the system, subsequently 

reducing wear and tear and the chance of the 

system overloading. As a result, a lot of research went into technologies to reduce the 

greywater load on the septic system (see Appendix D.1). 

Through the research it was also found that people are generally opposed to aerated 

onsite wastewater systems as they are noisy and have a high operating cost. Installing 

the correct septic system for one’s home is very dependent on the land around the 

property and there is no easy solution that works for all homes. Ideally, each home 

should be assessed by a consultant before any system is to be installed. At the 

beginning of the project the initial thoughts were to supply homeowners with a 

brochure of different technologies available, however this caused a rethink into how 

effective this would be if the type of system depends heavily on the location. 
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3.4 Process Improvement Using Technology Management 

One of the principals of technology management is process improvement. This  

principal can be applied to the project if the right process mapping tool is selected. The 

tool that best encapsulates the nature of this problem is the Theory of Constraints. This is 

a methodology for identifying factors in a process that limit its efficiency and the  

biggest limiting factor is the one that will govern the pace of the process. The goal is 

then to improve that constraint until it is no longer the biggest limiting factor and then 

the process can happen more quickly. 

If the Little Oneroa project is considered as the ‘process’ and a clean, unpolluted 

stream as the ‘product’, there seems to be a number of limiting factors which are 

slowing down the process and making it take longer. Some of these are: people’s lack 

of money for an adequate wastewater system, failing septic tanks due to a lack of 

maintenance and a general lack of knowledge around the disposal of wastewater. 

Using this analogy helps to better visualise the problem and the team can then identify 

the biggest limiting factor, find a solution for it and speed up the process of making the 

stream less polluted. Figure 3 below shows a Pareto Analysis that was done to 

determine the main factors that are causing the pollution. The data inputted was 

obtained from analysing the information from consultations had with experts involved 

with the project. 
 

 

FIGURE 3: PARETO GRAPH SHOWING CAUSES OF POLLUTION 

 
 

From this Pareto Graph the leading causes of the pollution in the stream can be 

identified. It shows that the primary focus should be on addressing why systems are 

failing and providing a solution for this. There should also be a secondary focus on why 

systems are not abiding by the current laws and also on the issue of stagnation. 
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3.5 Aspect / Impact Analysis 

In order to better visualise the cause and effect that the pollution in the Little Oneroa 

Stream has, an aspect and impact analysis was done. 

Figure 4 below illustrates how each individual issue leads up to the ultimate pollution 

problem. 
 

 

FIGURE 4: ASPECT TREE 
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From the aspect/impact analysis performed by the team, 

an overall understanding of the project and problem at 

hand was formed. The technological solutions that could 

be implemented were then defined as: any product, social 

or legislative device that has an impact on its environment 

whether that be in a social, environmental or financial way. 

For this project, this relates directly to elements that have a 

direct or indirect impact on the stream environment. From 

this definition, research was focused on key problem areas 

to explore potential solutions. 

4.1 Defining the Solution Space 

To stay aligned with the team’s goal of reducing the E.coli count to safe levels, solutions 

have been developed to address the causes of the pollution that contributed to the 

high E. coli levels. The team also took on board the request of the WRT to focus the 

solutions on the source (on site) as this is where the WRT wished the problem to be 

solved – and ultimately the best solution in the long term. 

As a result, a suitable solution space was developed: 
 
 

 

FIGURE 5: PROBLEM SPACE 

4.0 SOLUTION SPACE 
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This shows that the primary focus of the project is solving the stream pollution issue at 

source by implementing the 6 R’s system. This is because a very large portion of the 

problem seems to stem from houses in the catchment area and after a discussion with 

John Stansfield (WRT chair), it was clear that a holistic and green approach was 

required. 

Further to this it was decided that the beachfront should also be considered to 

implement a solution there. The main reasons for this is due to the fact that the water 

becomes stagnant, especially in the summer months. Stagnation is presumed to be a 

result of micro-organisms feeding on the oxygen in the water – which results in bacterial 

growth. Furthermore, it is believed that E. coli levels are higher in summer, when the 

stream is completely stagnant at the beach front. 

It was also decided that a backup filter may be needed at the beachfront in case a 

system spontaneously fails, even if all the problems are sorted out at source, and also to 

potentially deal with storm water and road run off. 

The elements of the solution space are further elaborated on below: 

1. At Source: This is on the premises of the houses within the catchment; the left 

side of the solution space that is being focused on (Figure 5). 

2. Reduce: Focus is on the reduction of wastewater that each house needs to 

treat. 

3. Refuse: Establishes which technologies should be entirely rejected from 

circulation. 

4. Reuse: Find ways to use greywater for different water needs. 

5. Recycle: Establishes when and where greywater can be reintroduced to 

specific household supply and under what conditions. 

6. Rethink: Looks to find new and different ways to approach household waste 

water management. 

7. Repair: Investigates how to fix the issues with the existing systems. 

8. Beachfront: This side of the solution space focuses around technologies that 

can be implemented at the bottom of the stream, by the beach and 

playground area. 

9. Additional Failsafe Filtration System:  Looks at a system that can be 

implemented to remove E. coli that makes it into the stream and down to the 

beachfront area. 

10. Stagnation: Explores ways in which 

stagnation of the stream can be 

reduced or eliminated, with the major 

focus being on the summer months. 

11. Storm water: This looks at how storm 

water runoff from the road can be 

managed in order to minimise 

contamination of the stream water. 
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4.2 Refining the Solution Space 

All elements of the solution space were 

researched in depth in order to assess their 

viability. The solution space was refined to 

include solutions that were able to meet 

three key requirements. The first of these was 

low cost and if the idea is likely to get funding 

and how much. The second requirement was 

how much improvement to the stream the 

technology would provide. The final aspect was the ease of developing a successful 

distribution and implementation plan for the decided technologies; which were based 

on Rogers’ Theory of Diffusion of Innovation (Rogers 1995). 

 
 

4.2.1 6 R’S CONCEPT ANALYSIS 

The 6 R’s approach is an environmentally friendly, holistic approach to solving the issue 

of poor onsite wastewater treatment. There are a wide range of technologies that were 

found to assist in the implementation of the 6 R’s (see Appendix D1). In order for the 6 

R’s approach to be effective, all the households in the catchment need to be involved. 

To achieve this two concepts were arrived at: firstly the distribution of information packs 

to the houses, and secondly, running “6 R’s –themed” community workshops. 

Information drops are less controllable and harder to monitor, whereas community 

workshops are a well-established information media on Waiheke. For these reasons 

community workshops were decided on as the vessel for implementation of 6 R’s 

technology. 

 
 

4.2.2 STAGNATION CONCEPT ANALYSIS 

Through initial research an issue was discovered that possibly intensifies the stream’s 

pollution: stagnation. Especially during the summer months, Waiheke Island is faced 

with a decrease in rain fall and increase in population; the stream simply just stops 

flowing and does not connect with the ocean. 

Considerations of technological solutions to eliminate stagnation were considered to be 

implemented at the beach front. This is because this is the part of the stream with the 

largest volume of stagnant water. 

The original requirements criteria (see Appendix B1) were weighted against each other; 

then against the stagnation concepts. The concept which delivers the highest 

weighted number satisfies the requirement criterions and is the technology that could 

possibly fix stagnation at the beach front. Table 2 below presents the results. See 

Appendix B2 for the data that was inputted to get these results. 
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TABLE 2: STAGNATION TRADE OFF MATRIX 
 

 

Conclusions drawn from stagnation concept analysis: 

 Further market research was completed to determine the feasibility of 

the concepts discovered. 

 A solar powered pump was deemed to be unsuitable; the stream 

would require a much bigger pump to move the body of water. A large 

pump would require big solar panels which could be unfeasible to 
install at the location. 

 A water circulator system requires the need for a constant inlet stream 
flow, to avoid the possibility of the stream running dry. 

 

In conclusion it is suggested that the stagnation concepts above can be considered, 

however to be fully implemented to solve the problem, further analysis of the stream 

must be done. Information such as length, depth, inlet and outlet flow rates 

downstream will need to be obtained. 

The outcome of the trade-off analysis shows that the best stagnation technology 

concept is in fact the underground drainage pipes with the addition of a valve to flush 

the stream out every few weeks. Due to the time limitations of this project no further 

research was able to be done into ways to implement this technology successfully at 

the location in a sustainable manner. 

It is suggested that the council concentrates on the implementation of the 6R’s as the 

main solution and looks into the development of these potential solutions to reduce 

stagnation at the beach front. 

  

Solar 
Pump 
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4.2.3 BEACHFRONT BACKUP FILTER CONCEPT ANALYSIS 

Research was done into implementing a backup filter at the beach front. It was 

identified that the backup filter concepts would have to satisfy nine criteria to be 

successful and logical concepts to implement. These criteria are briefly described in 

Appendix C1. Using these requirements, each concept was judged on how well it would 

perform in each category. Table 3 below presents the results. See Appendix C2 for the 

data that was inputted to get these results. 

 

 

TABLE 3: BACKUP FILTER TRADE OFF MATRIX 
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Conclusions drawn from the backup filter concept analysis: 

The data in the trade-off analysis shows that overall the best option for the beach front 

back up filter would be a Reed Bed System. The main reasons behind this are: 

 Reed Bed Filters can be made without expertise. There are many 

guidelines and tutorial videos on how to construct them properly [3]. 

 Materials to make them can be bought from a local hardware store. 

 They have been widely used around the world and are proven to be 

effective at breaking down effluent [4][5]. 

 It is something that the community could get involved with and build 

together. 

 The reed bed would blend in with the environment and is not an 

obvious mechanical system that would be an eye-sore in the natural 

environment. 

 The reed bed could also filter storm water. 

 

Despite these advantageous qualities of reed bed filters, analysis also showed that reed 

beds did not score that highly when it came to the risk that could be involved when 

implementing them (30/50 – see Appendix B). This is due to the fact that if the reed bed 

is not designed properly and is not big enough, the volume of water that passes  

through it might saturate the bed. Secondly, all filtration systems need a ‘residence 

time’ - where the effluent passes through the system for the optimal time to reduce 

harmful microorganisms. While the residence time provided by the reed bed may be 

sufficient since the flow rate of the stream is low, it is still something to be weary of, 

especially if a technology is to be implemented to increase the flow rate of the stream 

to reduce stagnation. 

It was found that overall, any backup filter to put in the stream will require a large 

amount of work to install. This is because they require all the water from the stream to 

pass through them. This would involve building the system in the stream or diverting the 

water from the stream through the system and then reverting water back into the 

stream. This could incur a high cost. The only filter which scored quite well on 

implementation was the UVGI filter however, it scored lowly on community acceptance 

and looks which were highly weighted criteria. For these reasons it is being dropped 

from the solution space. 

Our main conclusion, drawn from the research done into the backup filter concept, is it 

should only be implemented if it is seen that the program proposed to implement the 6 

R’s is not as effective as desired. Ideally, if the pollution can be completely stopped at 

source and if systems are regularly maintained and checked for compliance then 

there should be no threat of an OSWWS spontaneously failing
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4.2.4 STORM WATER 

It has been identified that storm water 

and road runoff is also contributing to 

the pollution in the stream. The storm 

water drain can be seen in Figure 6. As 

of yet no testing has been done in the 

stream for heavy metals or oils to see the 

extent of the pollution. Because of this, 

and due to the time frame restrictions, 

the team has decided that developing 

a storm water solution is out the scope. 

Instead the team decided to focus on 

reducing E. coli levels in the stream as 

this seems to be the primary cause of the

 

 
 

 

FIGURE 6: STORM WATER ISSUE 

pollution and there is clear evidence to support that from water quality tests. However,  

it is recommend that a testing program be initiated to detect road runoff contaminants, 

to first gain a better understanding into how severe the runoff pollution is. 

 

4.2.5 REJECTED TECHNOLOGY 

This section briefly outlines technologies researched that were deemed to be unsuitable 

for implementation as a solution. This information is intended to inform the WRT and 

those interested, of technologies that were initially considered to be potential solutions 

and have now been identified as unfeasible from further research. 
 

Ultraviolet Light 

(from Sunlight) 

Ultraviolet radiation has three types, A, B and C. The Sun radiates all 

three types however only type A and B make it through the earth’s 

atmosphere [5]. Unfortunately it is UVC that is the only one of the 

three that can be used for germicidal irradiation [6]. This means that 

exposing the Little Oneroa Stream to more sunlight will not solve the 

problem. 

Wetlands While wetlands make an excellent feature in a natural environment 

they are expensive to construct and difficult to maintain [7]. 

Furthermore, there is doubt in how effective they are at treating 

wastewater [8]. They are also likely to attract more ducks to the 

stream. It is not recommended that they are used solely for the 

purpose of reducing E. coli levels in Little Oneroa Stream. 
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The final solution is based around the 6 R's approach (reduce, reuse, recycle, reduce, 

refuse, and rethink) as it is a very holistic, socially and environmentally friendly approach 

to the problem. This approach is focused on community education, using community 

workshops, with support from promotional advertising campaigns such as supporting 

online content. It is also suggested that a separate fundraising campaign is conducted 

in order to support the other facets of the project. Implementing this fairly 

comprehensive solution should act to reduce he E.coli pollution of Little Oneroa Stream. 

 

5.1 Community Workshops 

The key to getting the 6 R’s approach 

to work effectively is by getting every 

household knowledgeable and on 

board. Community workshops run by 

the WRT are a well-established 

feature in the Waiheke community 

and should be easily integrated. 

 

Effectiveness of Workshops 

Given that workshops are an existing 

format for dispersing information on 

Waiheke, it is expected that 

workshops will quickly accelerate the 

diffusion of “6 R’s” technologies (the

 

 

 

 

FIGURE 7: EXAMPLE WORKSHOP POSTER 

example workshop in Appendix D1 contains example 6R’s technologies). In the first 

round of workshops it is predicted that the information will reach well into the early 

majority (based on Rogers’ Theory of diffusion of innovation). This will successfully bridge 

the chasm that exists between early adopters and the early majority so the population 

can become educated and employ the correct technologies. An additional 

advantage of the workshops is that people from the greater Waiheke area can be 

involved, improving conditions on the island as a whole. This will also assist in the 

technologies establishing a foothold in the population. 

Workshop Topics 

There is a large amount of information to be conveyed to the public as the 6 R’s is a 

broad topic. For this reason, there would need to be a series of workshops focusing on 

different elements of the 6 R’s. In order to come up with appropriate workshops, the 

elements that residents think they need to know/learn as well as what is important to 

learn need to be considered. An advertising campaign can be run based on what will 

draw in residents, then in the workshop, combine this with the other vital information. 

5.0 THE FINAL SOLUTION 
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From discussions with catchment locals, it has been established that they would like to 

gain the following from workshops: 

 Knowledge of what septic systems are available; the cost, 

implementation and maintenance. 

 Information on how they can maintain their own, current system, 

including learning basic plumbing skills. 

 Learn about ways to help save water and environment. 

 Find out if their current system (e.g. compost toilet) is an appropriate 

system to have. 

 

The additional concepts that should be incorporated into what is taught in the 

workshops to achieve maximum benefit are as follows: 

 Reduce – The ways in which people can reduce their water usage. 

 Reuse & Recycle – How people can reuse their greywater to prevent 

excess going into their septic systems. 

 Refuse – Which technologies are explicitly bad for water 

consumption and which septic systems are no good. 

 Repair – How to maintain septic systems to ensure they continue to 

work. Includes information on: Bokashi, TP58 (pump out by-law). 

 Rethink – Cause people to consider alternative ways of approaching 

their personal water cycle. 

 Inform people about the waste water system by-laws and processes of 

getting new systems and maintenance work. 

 

It was identified that in order for the workshops to be a success there are certain factors 

that they must have to receive attendance from the public. These factors are: 

 Free – workshops must be free for anyone to attend. Public attendance 

will be greatly hindered by putting a charge on entry. 

 Interactive – Information is more likely to be taken on board if it is not 
just a lecture. It also encourages people to come to future workshops 
if they are more enjoyable from interaction. 

 Incentives – Tea and Coffee, biscuits, free water saving technology. All of 

these are more likely to encourage people to attend the workshops. 

 Take home information – If there is information that people can take 
home with them it is more likely to be used. Rather than just listening to a 

presentation and then going home empty handed; it would be ideal if 
there were brochures on how to maintain your septic system or numbers 
to call for assistance. 
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Additional factors of the workshops that would be nice to have are listed below. Whilst 

these are not necessities, it would greatly increase the chance of success having these 

present: 

 Sponsorship / Donations – This reduces the cost for the WRT, enabling them 
to put more money into other aspects of the project. These can be in the 
form of free water saving technology as giveaways, free public 
presentations from people knowledgeable on the relevant topics etc. 

 Volunteer Work – Some of the workshops could involve volunteer work. This 

gives people a good feeling that they are giving back to the community 
and can educate themselves and learn whilst doing it. This will also positively 

benefit the project by work such as, reed bed building sessions or litter patrols 
along the stream. 

Providing these elements in a workshop series should provide the community with the 

knowledge to be able to make a difference to their household. This difference then has 

the potential to spread and they share their knowledge with friends and neighbours. An 

example structure for a workshop (on reduce, refuse, reuse, recycle) can be found in 

Appendix D1. 

 

5.2 Reward Scheme 

Some people on Waiheke are aware of 

faults that they or someone else may 

have in their wastewater systems but 

may not know what to do about it. The 

poster shown in Figure 8 is meant to 

attract attention and motivate people 

to come forward and confess about 

any wastewater problems they know of. 

In return for letting the WRT know of the 

situation, the WRT will offer a subsidy to 

help improve the affected property's 

wastewater system. 

Any improvement can help clean the 

stream quality, and so incremental 

improvements are encouraged even if it 

does not bring the property up to a 

legal state. Therefore, all information will 

be kept strictly confidential. The scheme 

will also motivate people to get their 

property up to legal state by subsidising 

consent fees. The WRT will apply to the 

local board for fee subsidisation once it 

is made clear that the property wants 

 

 

 

 

FIGURE 8: REWARD POSTER 



20 | P a g e  

consent. The subsidy will be paid to the property once sufficient receipts have been 

received for work deemed to be appropriately making an improvement. 

Once residents have noticed the poster, they can either scan the QR code or search 

the web address that leads them to the landing page shown in Appendix D3. They then 

fill in the required information and wait to hear back from the WRT. 

For the case in which someone has not willingly come forward and has been called out 

by someone else such as a neighbor, a letter will be sent to them. If they still choose not 

to proceed then no further action will be taken. An example letter is shown in 

Appendix D2. 

5.3 Give a Little to Little O 

Waiheke has a 

diverse mix of 

economic 

backgrounds but one 

thing everyone has in 

common is the 

interest to clean the 

Little Oneroa stream. 

Some people may 

feel like they want to 

help but don’t 

actually know how. A 

way to solve this is to 

set up a page on 

givealittle.co.nz. An 

example is shown in 

Figure 9 and shows 

how this free-to-use 

website, run by the 

spark foundation, 

helps with crowd 

funding towards 

special causes. The 

money raised could 

be used to further 

help the WRT on their 

mission to help clean 

up Little Oneora. 

 

 

 
 

FIGURE 9: GIVE A LITTLE EXAMPLE 
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5.4 How to Guide 

For some people the whole process of getting a septic system installed can just be too 

daunting. Who installs them? What paper work is needed and how much does it all 

cost? The diagram in Figure 10 shows, on one page, all the details anyone may need 

to get their system sorted. This poster could be advertised in local newspapers, pinned 

up at Little Oneroa and advertised on the Project Little Oneroa Facebook site. 
 

 
 

FIGURE 10: DO YOU NEED A SEPTIC TANK? 
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The implementation procedure for the technologies to reduce E.coli in Little Oneroa 

Stream needs to be carefully managed to ensure maximum benefits. Over the entire 

process, measurements should be taken of E.coli levels at multiple points along the 

stream (exact locations to be determined by an appropriate specialist). This monitoring 

will allow the WRT to observe the trend of E.coli levels though the change in seasons 

and over the implementation process, in order to determine its success and shape 

future measurers. 

 

6.1 Implementation Timeline 

The implementation strategy for cleaning up Little Oneroa Stream revolves around the 

workshops. The workshops can only be attended by a limited number of people and 

some will not be able to attend specific ones for various reasons. This means that if each 

workshop was held only once, vast portions of the community would miss out. An 

insufficient dispersal of knowledge would mean that not enough households would be 

implementing the 6 R’s, and thus not enough improvement to stream conditions would 

be made. For this reason the workshop series should be run multiple times in the first 

year. A reasonable number of times for the series to be run is three; this should allow 

adequate coverage of the community (the wider community, not just catchment 

locals). After this year, the results of the E.coli testing should be analysed to ascertain 

what improvement has been made. 

While these workshops are going on, the how to guide (see section 5.4) can be put up 

online and the “give a little” campaign can commence. Following the conclusion of 

the “give a little” campaign, the exact finances of the reward scheme can be 

calculated (based on the campaigns success) and it can then be released. 

The workshops may take a long time to have significant influence, as people will slowly 

clean up their systems and make better choices when upgrading current systems. If 

there is significant improvement, then the workshops should be maintained (at a less 

frequent rate) to account for the high turnover of residents on the island. On the other 

hand, if little or no progress has been made, the issue of stagnation should be revisited. 

This will require further in-depth research and analysis to establish what exact 

technology route is appropriate. This should grow on the groundwork done in this 

project and outlined in section 4.1.3. A diagram (Figure 11) outlining this process can be 

found below. 

 
6.0 IMPLEMENTATION 
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FIGURE 11: IMPLEMENTATION TIMELINE 

6.2 Diffusion of Innovation 

In order for the WRT to successfully implement any action plans, a strict set of guidelines 

based off Rogers’ Diffusion of Innovation should be followed. If these guidelines are 

followed the implementation has a much higher chance of being accepted by both 

the public and council. Some guideline requirements are: 

 Relative Advantage – Any idea must be seen to be relatively better than any 
other preceding way of doing something. New septic systems must be seen to 
have the advantage over older systems of not polluting the stream. 

 Compatibility – The solution must fit with the general needs and morals of the 
community. It must be able to process the waste from properties without 
degrading the stream. 

 Complexity – The idea must be simple to envisage and quick to comprehend. 
Any ideas which are too complicated will be put in the 'too hard basket'. The 
more simple the solution, the more likely it is to be accepted. 

 Trial-ability – There must be a way to trial the idea with minimal risk so that it can 

be seen to work and how it works. This can be done in the workshops with the 

public being able to see how the systems work. People are more likely to 

attend later workshops once they have seen/heard of the success of the new 
system/products. 

 Observability – For an idea to be adopted it must be available to be physically 
seen using videos, pictures, models, or by evidence of where the idea has 

worked before. This again can be shown through the workshops to give the 

public confidence of the change. If residents can see local celebrities 
adopting the system they are also more likely to adopt it. 

All these elements have been incorporated into the proposed workshop (see appendix 

D). 



24 | P a g e  

 

 

 

In order for the solutions proposed in section 4.0 to having lasting effects and for the 

stream to continuously stay free of E.coli, the WRT, Waiheke Local Board and Auckland 

Council must manage the technological solutions after they have been implemented. 

This section outlines how this can be achieved to ensure the sustainability of the 

solutions. 

7.1 Strategic and Systematic Management of Technology 

This project was founded by the WRT and the outcome of 

the project must therefore be unified with the WRT’s vision 

and mission statement which is: 

”We work to celebrate and protect all the resources we 

have already, and build capacity and knowledge in the 

community toward the creation of a resource-full future for 

all. The concept that underpins our work is the importance 

of a healthy and thriving environment.” 

The solution proposed is believed to be in line with this 

statement and will help the WRT achieve this goal. The workshops planned in the 6R’s 

approach will provide knowledge to the community as well encourage sustainable 

actions; preserving water and minimising wastewater discharge. The goal of the project 

is to reduce the E. coli levels in the stream which will improve the quality of the water in 

the stream and the surrounding environment. 

In order for the outcomes of the solution to continue to be aligned with the WRT’s vision 

in the future, it is recommended that continuous monitoring of the stream quality is 

done. E. coli levels should be checked on a monthly basis at various points along the 

stream, with at least two test done before the first workshop. It is also recommended 

that a testing program is conducted to measure other pollutants such as urban runoff 

(gasoline, motor oil, heavy metals). 

 

7.2 Preventing Discontinuance 

Rogers’ framework for diffusion of innovation (see Figure 12) shows that once a person 

has adopted a technology or innovation, they may become disenchanted with it after 

time and discontinue using it. Several control procedures must be put in place to 

minimise the number of people that become uninterested in the solutions proposed. 

Workshops 

 Must continue to be free. 

 Must be presented by charismatic speakers. 

 A feedback system needs to be implemented so that the WRT can gauge 

what people enjoyed about them. Diligent review of the feedback is 

necessary. 

7.0 FUTURE PROOFING & SUSTAINABILITY 
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 WRT meetings should discuss the feedback and respond to it by changing 

the workshop program based on the requirements of the people 

attending them. 

 A regular marketing plan must be maintained. This could include 

Facebook updates, fliers in letterboxes and involvement with local 

businesses in order to encourage people to attend the workshops. 
 
 

 
 

FIGURE 12: ROGERS’ FRAMEWORK OF INNOVATION 

 

 

 

7.3 Managing Quality 

The quality of the workshops will be defined by the attendants and if they view their 

time spent there as being worthwhile. Feedback from the attendants in the form of a 

questionnaire will help manage quality as long as this feedback is reviewed and acted 

on. 
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 There are a multitude of contributing components to the pollution in the Little 

Oneroa Stream. These are fundamentally due to lack of/failing on site waste 

water management systems, stagnation in the lagoon and road run off. 

 Road run off was not covered in this report due to time constraints. However it is 

recommended that testing of runoff pollutants in the stream is commenced. 

 Stagnation is a contributing factor to the high E.coli levels. Whilst a large amount 

of research went into various stagnation technologies and solutions, none were 

deemed viable to work in this scenario. Regardless, if E.coli levels are reduced at 

source this should not be required. 

 Whilst a backup beachfront filter was investigated, it was deemed to be 

unsuitable and should only be implemented if other solutions are not as effective 

as desired. Ideally, if the pollution can be completely stopped at source and if 

systems are regularly maintained and checked for compliance then there 

should be no threat of an onsite waste water system spontaneously failing. 

 To fix the problem it is suggested to change public behaviour. This is primarily 

through education via workshops and other informative material. The workshops 

are planned use a “6R’s” approach to provide knowledge to the community, as 

well encourage sustainable actions to preserve water and minimise wastewater 

discharge. The goal of the project is to reduce the E. coli levels in the stream 

which will improve the quality of the water in the stream and the stream 

environment. This goal is in line with the WRT’s mission statement. 

 It is recommended that continuous monitoring of the stream quality is done. E. 

coli levels should be checked on a monthly basis at various points along the 

stream. 

8.0 CONCLUSIONS 
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A1: Stakeholder Analysis & Power-Influence Analysis 
 

Who: Interest: Power: Their opinion: Our initial thoughts: Contact 

Waiheke 

Resource 

Trust 

10 10 The stream should 

be cleaned up, 

preferably from 

source 

Plans to work 

closely with them 

and consult at 

every stage. WRT 

are the client. 

Dawn 

Jeffery / 

Bob 

Auckland 

Council 

10 10 Will most likely 

support the idea if a 

community group 

are willing to clean 

up the local stream, 

main concern 

would be the cost 

of the 

implementation. 

The team can 

consult with the 

appointed 

representatives to 

gauge 

participation. 

Liz Ross 

Local Board 10 9 Would be the ones 

providing the 

majority of the 

funding for the 

project, but see it as 

a necessity. 

  

Clean 

Streams 

8 5 Has already 

contributed 

financially to the 

project, would really 

like to see the 

stream cleaned up. 

The team will 

probably be able 

to communicate 

with them through 

Dawn when 

needed, can look 

into their other 

successful project 

on the island (the 

lagoon by the high 

school) 

 

Catchment 

Locals 

8 7 Would be additional 

work for them 

(install, 

maintenance, costs) 

but it directly affects 

their community 

and environment. 

Keep updated as 

much as possible. 

Any outcomes will 

directly influence 

them. 

Nick 

Sullivan 

APPENDIX A: PROJECT OVERVIEW 



 

 

Greater 

Waiheke 

Community 

7 3 Supportive to see a 

cleaner 

environment. May 

be cautious that 

their catchment will 

have a similar 

problem, meaning 

extra cost for them. 

Have had no 

relations yet. 

Relayed from 

Dawn, some keen 

to see change. 

Local 

Businesses 

7 4 Supportive. Cleaner 

environment means 

more business. 

 

Wider 

Businesses 

5 3   

Installation 

Companies 

(OSWWC) 

7 4 May mean more 

business for them, or 

it could mean they 

are cut out of the 

market. Would want 

to be updated. 

 

Waste Water 

Systems 

6 3 Will mean more 

business for them. 

Craig 

Brown 

Water Quality 

(Manageme 

nt) / 

Greenscene 

5 2  Peter 

Brooks 

Water Care 3 4  Any storm water 

changes may cost 

them money. They 

will dislike this, 

although money 

should be 

minimum. 

Mike 

Roxburgh 

8 7   

Auckland 

Council (Park 

Services) 

7 7 Their goal is to 

create cleaner 

parks. This directly 

helps them produce 

cleaner parks. 

Gary 

Wilton 

Real Estate 

Agents 

4 1 Cleaner 

environment = 

increase in property 
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   value.  

Twin Streams 

Project 

5 2 Supportive of all 

stream cleaning 

projects. Provide 

knowledge. 

Simon 

Grant 

Tourists 7 2 They would like the 

beach to be clean 

and safe for their 

visit, also well 

presented 

Probably not really 

a group to dwell 

too much on, if the 

needs of others are 

met, theirs should 

be too. 

Children 10 1 A sign is not good 

enough to stop 

children playing in 

the stream so it 

should be safe 

enough for anyone 

to swim in 

 

Punga lodge 8 5 They would like to 

build a wetland or 

something similar on 

their land to help 

treat the polluted 

water 

 

Local Marae 4 4 future works maybe 

on sacred land, so 

maybe be against 

development 

 

Environment 

alists 

7 2 Supports the project 

completely, and 

would want to help 

out as much as 

possible 

 

Volunteers 5 2 Most volunteers 

tend to have some 

sort of interest in the 

project, hence why 

they help out, but 

provided they feel 

that it is worthwhile 

and they feel like 

they are helping 
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   they will continue to 

volunteer for the 

project. 

  

DOC 3 2    

Fresh Water 

Suppliers 

6 1    

Media 7 5    

Ferry 

Companies 

6 4    
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B1: Stagnation Requirements Analysis 
 

 
Cost of material 

The cost of the equipment and materials required to 

implement the technology, would need to be justifiable 

and minimal. 

 
Technical Risk 

How high is the risk of the technology failing during its life 

time usage 

 
Performance 

 

How well the technology will perform during its lifetime 

usage 

 

Sustainability Footprint 
How sustainable is the technology being implemented in 

regards to energy usage input and output. 

 

Future Proofing 
Regards to whether the technology would still have the 

same amount of usefulness in 10 years’ time. 

 
 

Size (minimal) 

The size of the total technology being implemented, would 

need to be appropriate to fit in the allocated place inside 

the stream. 

 
Minimum Excavation 

 

During the installation of the technology, requiring as little 

disturbance to the stream and its surrounding as possible. 

 
Aesthetics 

Does the appearance of the implemented technology fit 

into the surroundings at Little Oneroa or look out of place 

and displeasing to the eyes. 

 

Low Maintenance 
The amount of maintenance required for the technology 

after it has been installed, minimum would be best. 

 

Health & Safety 
The technology will need to be installed in a safe manner, 

and not cause danger to the public in anyway. 

 

Creates Flow in Stream 
Regards to if the technology create flow in the stream to 

enable a flushing effect in the stream. 

APPENDIX B: STAGNATION 
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B2: Stagnation Concept Trade-off Matrix 
 

 

B3: Stagnation Trade-off Radar Diagram 
 

 

Stagnation Trade Off Radar Diagram 

Solar Water Circulators Underground Drain 

Creates Flow in Stream 
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C1: Backup Filter Requirements Analysis 
 

Cost The cost of the filter would have to justifiable and the cost to 

implement the filter at the beach front would have to be minimal. 

Size This is important as there is limited space depending on where along 

the stream it must be implemented. If the system is too big there may 

not be the space for it. 

Ease of 

Implementation 

Systems will score poorly on this if a large amount of excavation is 

necessary or a complex set of procedures for installation; also if the 

system requires specialists that need to be hired to install it. Systems 

that can be implemented with community involvement will score 

well. 

Upkeep The system must have low ongoing maintenance costs and 

maintenance procedures must be easy to carry out. 

Low 

Environmental 

Impact 

Implementation of the system must have minimal disruption to the 

current ecosystem in and around the stream. 

Aesthetically 

Pleasing 

As the system will be around a beach and reserve area it will need to 

be aesthetically pleasing and suit the environment around it. 

 

Community 

Acceptance 

 

Visitors to the beach must be comfortable with it being there. 

Pollution 

Reduction 

The backup filter is not to be designed to treat the current E. coli 

levels in the stream but to treat for levels that are likely to occur if a 

system malfunction occurs upstream. 260 E. coli Colony-Forming Units 

per 100 ml (CFU/100ml) of water is above the threshold for 

campylobacter infection [15]. Therefore the system should cater to a 

range from 200CFU/100ml to 1500CFU/100ml. 

Low Risk Several risks would be associated with the project to install the 

backup filter at the beachfront. These could be the risk of damaging 

the technology, whether the technology can successfully handle the 

water volume or the risk for unforeseen costs to arise. 

APPENDIX C: BACKUP FILTER 



VIII | P a g e  

C2: Backup Filter Concept Trade-off Matrix 
 

 

 
C3: Back Up Filter Radar Diagram 
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D1: Example Workshop 

REDUCE WORKSHOP OUTLINE 
Reduce - All about water saving technology and how they can reduce their water 

usage. Why this helps their septic system, therefore the environment and pocket etc. 

Also Grey Water recycling and reuse. 

 

Learning Outcomes: 
 Gain an understanding of what technologies can help reduce water usage in 

your household. 

 Learn about how you can make slight changes to your behaviour to save water 

 Find out about all the possible impacts of water use 

 What can be done with grey water? 

 

Workshop Plan 

Reduce technology 
Have different stations for the following technologies and people circulate for 20 min. 

 

Technology 

name: 

Description Pros Cons Presentation 

Tap Aerators Limit water flow though 

the tap and add 

volume to the stream 

by the mixing in of air. 

Reduces 

water used 

by eh tap 

when run for 

a set period 

Retrofitable 

Can reduce 

splashing 

There is a 

cost to buy 

Demonstrate 

how to attach, 

show before 

and after flow 

(collect 30s 

water and 

compare) 

Low flow shower 

heads 
 

 

 

Limit water flow whilst 

showering 

Reduces 

water 

consumed 

by 

showering 

Retrofittable 

Cost to 

buy 

Some may 

not find 

use as 

enjoyable 

as full flow 

heads 

Demonstrate 

how to attach, 

show before 

and after flow 

(collect 30s 

water and 

compare) 

APPENDIX D: 6 R’S 
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Toilet tickers Trick the toilet into using 

less water. The 

counterweight shown 

goes on the flow at arm 

and changes the water 

levels at which the 

system responds. 

An alternative is two, 

two later milk bottles 

partly filled and placed 

in the cistern. These 

cause a smaller volume 

of water to be required 

to change the water 

level. 

Reduces 

the amount 

of water 

consumed 

per flush. 

Cheap 

May not 

work with 

every 

system. 

Explain how to 

put on/ in toilet. 

Dry shavers Electric shavers that do 

not require the use of 

water 

Water use 

eliminated 

from the 

shaving 

process 

Cost to 

purchase 

Electricity 

cost 

Talk about 

shaving into a 

bin. Try to have 

one to give 

away as a spot 

prize 

 

Behaviours 
Run as a discussion, going through room by room, asking 

people for what they think are things that they should be 

doing. 

Bathroom: 

 Limit when the toilet is flushed (if it’s yellow let it 

mellow…) 

 Look at signs that you can put in e.g. : 

 Keep showers short. 

 Do not leave the tap running whilst brushing teeth. 

 If wet shaving, pool water in the sink rather than running the tap constantly. 

 Take showers, not baths. 

Kitchen: 

 Do not wash fruit and vegetables under a running tap. Wash them in the bottom 

of the sink in some pooled water. 

 Only run the dishwasher when it’s full. 

 If rinsing dishes, do so in a partially full sink rather than under a running tap 

Wash house: 

 Only run the washing machine when it’s full. 
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Impacts of water use 
Run as an interactive discussion similar to behaviours section. Also try to integrate them 

into discussions in other sections 

Key points to get across: 

 The less water used the longer the tank will last and the less likely it is you have to 

pay to get it filled up over summer. 

 The less water that goes into your waste water system, the less work it has to do 

so: 

o The less likely it is to break down 

 This can cost a lot to fix 

 Results in untreated waste water going into the stream, which 

makes It unsafe at the beach end 

o The more likely it is to be less than half full each 3 years, and therefore 

not have to be pumped, saving over $200 

 

Grey water 
Start off by asking what people do with grey water and what they think they should. 

Intergrade the following points into the discussion: 

 The rules currently state that only greywater used from laundry and bathroom 

are allowed for recycling.  This is because grease from the kitchen can clog up 

the system. 

 Can water nonedible plants 

 One way to get around this is by using a worm farm system as the worms can eat 

the grease and solids which come out of a kitchen. 

 Due to bacteria multiplying and smells developing, greywater can only be stored 

for less than 24 hours unless it has been disinfected. 

 Any type of greywater recycling system must have a permit. 

Then look at a couple of examples of treatment systems: 
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Simple Grey Water Treatment System 
Key Benefits 

 Can be simple to set up. 

 Does not need any electricity if 

there is sufficient gradient for 

runoff. 

 Can be consented. 

Key Limitations 

 Water cannot be stored for 

more than 24 hours. 

 Requires a lot of maintenance 

cleaning filters. 

 Can’t filter kitchen waste. 

Can only be used for irrigation on non- 

edible plants. 

 

Worm Farm Grey Water Recycling 
Key Benefits 

 Can treat kitchen waste water 

 Can be built yourself 

 Does not need any electricity if there is 

sufficient gradient for runoff 

Key Limitations 

 Can only be used for irrigation of non- 

edible plants 

 Too much water can drown the worms 

 Too many harsh chemicals can the 

worms 

 Currently cannot get consent for this. 

 

 
 

Workshop References: 
 www.neo.ne.gov/neq_online/july2003/july2003.02.htm 

 http://www.ecomatters.org.nz/projects/water-saving/ 

 http://eartheasy.com/live_water_saving.htm 

 http://wwwtest.level.org.nz/water/onsite_wastewater_treatment/greywater_gr  

avity_and_pumped_systems/ 

 https://ecosenseliving.files.wordpress.com/2010/01/wb-2012.pdf 

http://www.neo.ne.gov/neq_online/july2003/july2003.02.htm
http://www.ecomatters.org.nz/projects/water-saving/
http://eartheasy.com/live_water_saving.htm
http://wwwtest.level.org.nz/water/onsite_wastewater_treatment/greywater_gravity_and_pumped_systems/
http://wwwtest.level.org.nz/water/onsite_wastewater_treatment/greywater_gravity_and_pumped_systems/
http://wwwtest.level.org.nz/water/onsite_wastewater_treatment/greywater_gravity_and_pumped_systems/
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D2: Example Letter to Owner 
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D3: Website Reward Form 
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D4: Reward Poster 
 

 


