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Abstract 
This report presents the two deliverables, a guide (The Deta Water Roadmap) and a white paper 

developed to increase the marketability of Deta Consulting’s water and wastewater reduction 

services. The deliverables are intended to be used as marketing content to increase sales for these 

services through attraction and generation of potential customers. To produce these final 

deliverables a literature review and market analysis were performed to understand the drivers and 

processes behind implementing industrial water management improvement programmes with a 

New Zealand context. Important findings include policy and regulation as the primary drivers to 

improve industrial water management with territorial authorities as critical stakeholders in this 

process. The framework incorporated into the guide is based on continuous improvement with an 

iterative Plan, Do, Check, Act cycle underpinning the process. Additionally, Deta’s past water projects 

were reviewed to create a worked example, to help the reader better understand what outcomes 

can be achieved from improved industrial water management. One important limitation of this 

project is that water information at a regional level is ambiguous or not readily available, influencing 

the ability to make predictions on water availability. Future work could include interviews with 

territorial authorities to gain access to better information.  

  



MEM Project Report Deta Consulting Ltd Colby Putnam - 95067748 

2 
 

Executive summary 
This report presents a guide (The Deta Water Roadmap) and a white paper on improving industrial 

water management for Deta Consulting Ltd, a sustainability consultancy that specialises in 

decarbonisation projects. This project aimed to produce marketing content that attracts and 

generates potential customers. The white paper and guide achieve this by communicating the 

motivations behind improving industrial water management, the steps and requirements of 

implementing such programmes and examples of what outcomes this process can deliver.  

A literature review found that industrial water management is based around continuous 

improvement, a concept embedded in lean manufacturing. This is supported by a review of existing 

water management frameworks that found they all follow an iterative Plan, Do, Check, Act cycle, a 

management tool used in continuous improvement and also the basis for Deta’s existing Carbon 

Roadmap.  

A market analysis of New Zealand’s operating landscape including political, legal, economic, 

environmental and social factors found that policy and regulation are the main drivers to improve 

industrial water management. Namely, the Essential Freshwater work programme, RMA reform, and 

Three Waters reform. This leaves territorial authorities as critical stakeholders in water management 

projects as they manage resource consent and often the entities that manage water services. 

Examining water usage in New Zealand found that Deta’s primary clientele base, the manufacturing 

sector are large users of water relative to other sectors and present a need for improved industrial 

management.  

Together, the white paper and guide answer four questions related to improving industrial water 

management in New Zealand, including: 

1. Why would someone want to improve industrial water management? 
2. How are industrial water management improvement programmes developed?  
3. What outcomes do industrial water management improvement programmes deliver when 

implemented? And; 
4. What support can Deta offer? 

The value of this marketing content is that it will educate the prospective customer in their journey 

along the buying decision process, from problem recognition to information search and evaluation 

of alternatives. This is expected to position Deta as a thought leader in sustainability by anticipating 

a future need, positively impacting their brand awareness to favour Deta as the selected supplier 

when a prospective customer makes the purchase decision. Ultimately, this should increase sales for 

Deta, increasing their bottom line.  

Limitations of these deliverables first extend to the uncertainty in future impacts due to changing 

policy and regulation. Secondly, to the availability and reliability of water data and information at a 

regional level and finally, to the lack of market testing to assess the effectiveness of the final 

deliverables.  

Future work could include ongoing monitoring of policy, regulation, and interviews with territorial 

authorities to obtain more reliable and available information. The results from this work should be 

used to update the guide and white paper as appropriate. Furthermore, a system to capture and 

revise market feedback on the guide and white paper could be implemented to improve these two 

deliverables by ensuring information remains valuable and relevant to the market that has the 

greatest need for water and wastewater reduction services.  
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1 Project Introduction 
New Zealand is currently undergoing a decarbonisation initiative to reach net-zero emissions by 

2050 to address the climate change crisis as part of the Paris Climate Accords in 2015. Deta 

Consulting Ltd is an engineering consultancy that specialises in sustainability services operating in 

New Zealand. Their work largely involves carbon reduction for the manufacturing sector; however, 

Deta offers a range of services including water and wastewater reduction. Water can be a key focus 

area in decreasing carbon emissions as water and energy are inextricably linked, where water is used 

as a carrier for energy and energy is expended to utilise water resources. Concurrently, New 

Zealand’s legislation is changing to address the historical mismanagement of freshwater resources, 

which will lead to implications for business operations.  

New Zealand’s manufacturing sector1 will play a key role in addressing these challenges and a call to 

action is needed to get momentum in this developing water space. This project aimed to produce 

marketing content that advertises Deta’s water and wastewater reduction services, increasing their 

brand awareness through increased visitor attraction and lead generation early in the sales funnel. 

This brand awareness and positioning created by the marketing content will drive Deta’s strategic 

goal of remaining a national leader in sustainability.  

Compared to traditional marketing strategies that focus on seeking out customers, contemporary 

marketing strategies such as inbound marketing or content marketing focus on creating brand 

awareness and attracting potential customers. The content produced in this project aims to engage 

with potential customers early, educating them during the problem recognition, information search 

and evaluation stages of the buying decision process. Deliverables 2 and 3 took the form of a guide 

and white paper that not only communicate why and how manufacturing businesses should address 

water issues but also why they should engage with Deta to undertake such projects.  

The report is presented as a series of sections. A literature review outlining some of the frameworks 

focused on water efficiency is introduced in section 2 and section 3 presents an interim deliverable, 

a market analysis of industrial water management in New Zealand. Both the literature review and 

market analysis were used to inform deliverables 2 and 3 of this project, the guide and white paper 

presented in sections 4 and 5 respectively. Each of the three deliverables includes an introduction, 

the deliverable itself and a conclusion that explain what was accomplished, how it was achieved, and 

why it is important for the project and Deta. Finally, conclusions, limitations and recommendations 

are presented in sections 6, 7 and 8. The scope of this report includes the why and how the work 

achieved was completed as previously stated. Reporting on project management, how the activities 

were managed and carried out is not in the scope of this report, nor is a personal reflection on 

project performance. 

  

 
1 This report refers to the manufacturing sector as that defined by the ANZIC classification codes. 
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2 Literature review 

2.1 Introduction 
The purpose of this literature review is to understand why industrial water management is needed, 

what industrial water management is and what frameworks are available to assist Deta in 

developing deliverable 2. The information presented in this review follows this order, where a focus 

is placed on the frameworks used to improve industrial water management in the manufacturing 

sector as this is Deta’s target market. This is important to understand the concept of water and 

wastewater reduction services and how other formalised approaches may be similar or different to 

Deta’s offering to inform objective 1.1.  

Desktop research was performed using a series of string searches on search engines and literature 

databases to find possible sources. These sources were categorised based on relevance, then 

evaluated in the literature review. There is a large amount of literature on frameworks focused on 

integrated water management at the water basin level; this is relevant to government authorities 

who create policies to manage these resources. These are not the target customers of Deta and are 

therefore excluded from this review. Similarly, there is a large amount of literature related to 

assessing water risk or analysing water use. The purpose of this project is not to alter Deta’s internal 

water and wastewater reduction processes but to advertise their services that already exist and are 

therefore excluded as well. Information that provides the context for industrial water management 

in New Zealand is provided in the next deliverable, market analysis.  

2.2  The need for industrial water management 
Billions of people worldwide still live without safely managed drinking water, sanitation and hygiene 

services, with global water use increasing at more than twice the rate of population growth in the 

last century. The United Nations (UN) has set a sustainable development goal (SDG) 6 to ensure the 

availability and sustainable management of water and sanitation for all. The world is not on track to 

achieve goal 6 by 2030 and a “dramatic acceleration” is needed in the progress of integrated and 

holistic water management (UN, n.d.b).  

It is forecasted that by 2025, half the world’s population will be living in water-stressed areas. 

Contaminated water and poor sanitation are linked to the transmission of diseases such as cholera, 

diarrhoea, dysentery, hepatitis A, typhoid, and polio (WHO, 2019). Not only this but agriculture and 

food processing are among the greatest water-consuming sectors (Asgharnejad, Khorshidi Nazloo, 

Madani Larijani, Hajinajaf, & Rashidi, 2021). Therefore, public water supply and food security are 

always of the highest priority (Becker, Jungfer, & Track, 2019). 

Targets 6.3 and 6.4 are areas where Deta can drive progress within New Zealand by offering their 

water and wastewater reduction services. Achievement in these areas will also have a positive flow-

on effect to SDG 2 (zero hunger), 3 (good health and wellbeing), 11 (sustainable cities and 

communities), 12 (responsible consumption and production) and 13 (climate change) (UN, n.d.a). 

The relevant targets and indicators for SDG 6 are presented in Table 1 (UN, n.d.b). 

Table 1 – SDG 6 targets that Deta can drive progress in, with their associated indicators (UN, n.d.b). 

SDG 6 Targets Description Indicators 

6.3 By 2030, improve water quality by reducing 
pollution, eliminating dumping and 
minimising release of hazardous chemicals 
and materials, halving the proportion of 

6.3.1: Proportion of 
wastewater safely 
treated 
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SDG 6 Targets Description Indicators 

untreated wastewater and substantially 
increasing recycling and safe reuse globally 

6.3.2: Proportion of 
bodies of water with 
good ambient water 
quality 

6.4 By 2030, substantially increase water-use 
efficiency across all sectors and ensure 
sustainable withdrawals and supply of 
freshwater to address water scarcity and 
substantially reduce the number of people 
suffering from water scarcity 

6.4.1: Change in 
water-use efficiency 
over time 

 
6.4.2: Level of water 
stress, freshwater 
withdrawal as a 
proportion of available 
freshwater resources 

 

2.3  What is industrial water management? 
Most companies have management systems such as ISO 9001, ISO 14001, ISO 45001, LEAN etc. 

While there is no real standard definition of a water management system, David Brooks attempts to 

define it as a system that will accomplish one (or more) of five things (IVL, 2020): 

1. Reduce the quantity or quality of water required to accomplish a specific task; 

2. Adjust the nature of the task or the way it is undertaken so that it can be accomplished with 

less water or with lower quality water; 

3. Reduce the loss in quantity or quality of water as it flows from source through use to 

disposal; 

4. Shift the timing of use from peak to off-peak periods; 

5. Increase the ability of the water system to continue to serve society during times when 

water is short in supply. 

A water management system should have a resource efficiency focus and the concept of “lean 

production” and “seven plus one wastes” applied to the topic of industrial water management. The 

priority should be to reduce as much as possible, replace with less harmful alternatives, when 

possible and recycle. Water is a resource that can be used for many different purposes depending on 

the quality requirements, and this aspect; “fit for purpose” is important to keep in mind during 

optimisation (IVL, 2020).  

2.4  Frameworks for industrial water management 

2.4.1 Manufacturing Water Usage Framework 
Work has been carried out in papers since 2012 to introduce a framework for water efficiency in 

manufacturing (Sachidananda & Rahimifard, 2012; Sachidananda, Rahimifard, & Webb, 2020; 

Sachidananda, Webb, & Rahimifard, 2016). Initially, a water minimisation framework was proposed 

with the six stages (Sachidananda & Rahimifard, 2012): 

The first stage is to review water consumption, including a complete list of sources of water 

consumption, the quantity used in individual processes and the quality of discharge (Sachidananda & 

Rahimifard, 2012). The second stage is to classify water uses. The classification of water used in 

various manufacturing activities was initially defined as production (direct and indirect use) and non-

production water (indirect use). These definitions are further developed in the 2016 paper 
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(Sachidananda et al., 2016). Figure 1 presents the classification of these water flows within a factory 

site. 

 

Figure 1 - Factory water classification scheme for manufacturing plants (Sachidananda et al., 2016). 

The third stage is to collect data and three methods of data collection were stated, including 

empirical methods, theoretical methods, and statistical methods. Empirical methods are the most 

common and accurate methods utilising flow metres, invasive and non-invasive retrofitting may be 

required in some cases. A list of commercially available water flow metres is included in Table 2 

(Sachidananda & Rahimifard, 2012). 

Table 2 - Water flow meters commercially available (Sachidananda & Rahimifard, 2012). 

Meter Type Applicability 

Turbine metres Invasive Clean Water 

Rotametre Invasive Clean Water 

Orifice Invasive Clean Water 

Magnetic Invasive Clean and Dirty Water 

Ultrasonic Non-invasive Clean Water 

Ultrasonic (Doppler) Non-invasive Dirty Water 

 

Theoretical methods measure the volume of water consumption based on mathematical estimates 

or estimates from manufacturers’ brochures, examples are provided in Table 3 (Sachidananda & 

Rahimifard, 2012). 

Table 3 - Water flowrate and volume calculation (Sachidananda & Rahimifard, 2012). 

Process/Use Calculation Equations 

Water Bath for Rinsing, 
Coating, Dyeing 

Volume of water in a 
rectangular tank 

LXWXD L, W, D: Length, Width, Depth 
of the water tank respectively 
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Process/Use Calculation Equations 
Water Bath for Rinsing, 

Coating, Dyeing 
Volume of water in a 

cylindrical tank 
Pi X R2 X D Pi: 3.14 R, D: Radius, Depth 

of the water tank respectively 

Water flowing in a pipe, on 
a conveyor belt 

Volume of water flowing 
through a pipe 

Fw X T Fw: Flowrate per unit time T: 
Time per event 

 

Statistical methods rely on surveys, estimates and external databases, examples are presented in 

Table 4 (Sachidananda & Rahimifard, 2012). 

Table 4 - Domestic water use by UNEP (Sachidananda & Rahimifard, 2012). 

Use Average water consumption 

Toilets 6-9lts/flush 
Sinks 3-6lts/event 

Shower 30-60lts/event 
Bath 50-170lts/event 

Dishwasher 20-40lts/event 
Laundry (washing machine) 60-100lts/event 

Employee (full time without canteen) 25lts/day/person 
Employee (full time with canteen) 40lts/day/person 

Garden Hose 8-30lts/minute 

  

The fourth stage involves developing a water flow model using data collected in stage 3 and water 

flows are defined as the following: 

• Freshwater intake & effluent discharge for the factory; 

• Direct & indirect water use for individual processes; 

• Effluent from a process. 

A dynamic model can be developed by defining individual processes as events, products as entities, 

process parameters as attributes and water consumption as variables to assess different scenarios 

(Sachidananda & Rahimifard, 2012). Further, in the 2020 paper, water usage was proposed to be 

recorded in four ways: 

1. As fixed water usage per unit time of operation (volume/time); 

2. As water usage per cycle of a unit operation (volume/cycle); 

3. As water usage for the busy time of a machine (volume/time); 

4. As water usage for the idle time of a machine (volume/time). 

Process water is primarily attributed to the busy time of a machine, whereas system water is 

attributed to the idle time of a machine (Sachidananda et al., 2020). The fifth stage involves 

determining the water critical processes to develop practical water efficiency strategies 

(Sachidananda & Rahimifard, 2012). Water metrics to do so are further developed in the 2016 paper 

(Sachidananda et al., 2016). The water usage efficiency ratios (WERs) include the Water Intensity 

(WI) ratio which identifies processes that use the largest proportions of water in a production chain, 

see equation 2 (Sachidananda et al., 2016): 

𝑊𝐼𝑖 =
(∑ 𝑃𝐷𝑊𝑖

𝑛
𝑖=1 ) − (𝑃𝐷𝑊𝑖)

(∑ 𝑃𝐷𝑊𝑖)𝑛
𝑖=1

  
2 
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While WI identifies water-intensive processes, it does not provide insight into how efficiently the 

water is used. Two further efficiency ratios address this with the first being the Water Efficiency 

(WE) ratio, which is defined as the proportion of water incorporated in the product or used directly 

for processing relative to water used in ancillary roles i.e. washing. The WE is presented in equation 

3 (Sachidananda et al., 2016). 

𝑊𝐸𝑖 =
𝑃𝑊𝑖

𝑃𝑊𝑖 + 𝑆𝑊𝑖
 

3 

The Wastewater Efficiency (WWE) ratio is the proportion of reusable wastewater to the total input 

water to the process, presented in equation 4 (Sachidananda et al., 2016). 

𝑊𝑊𝐸𝑖 =
𝑃𝐷𝑊𝑖 − 𝐷𝑁𝑅𝑖

𝑃𝐷𝑊𝑖
 

4 

The application of all three ratios is necessary to target unit processes for intervention. For example, 

the proportion of non-reusable water can be decreased by dilution, improving WWE but at the cost 

of WI (Sachidananda et al., 2016).  

In the sixth stage, an analysis of the various approaches to water efficiency is considered to develop 

a plan with the hierarchy of sustainability in mind: removing, reducing and recycling (Sachidananda 

& Rahimifard, 2012). This was further developed in the 2016 and 2020 paper by defining reactive 

(low-risk, low-return) and proactive (high-risk, high-return) water reduction approaches 

(Sachidananda et al., 2020; Sachidananda et al., 2016). Examples include water reuse and recycling 

for reactive approaches, whereas operations planning, product design and process design (or 

redesign) are considered proactive approaches (Sachidananda et al., 2020). Furthermore, the water 

minimisation framework was redeveloped as the manufacturing water usage (MWU) framework 

with a similar sequence of steps (Sachidananda et al., 2020): 

1. Describe the water flow structure of the production facility; 

2. Build a model of the production facility based on the water flow structure; 

3. Populate the model with numerical data describing a production state and run a simulation; 

4. Calculate the Water Efficiency Ratios (WERs) from the simulation output; 

5. Identify the hotspot(s) to target from the WERs; 

6. Formulate water reduction proposals; 

7. Rank selection criteria for the proposals using the Analytic Hierarchy Process (AHP); 

8. Score proposals against the selection criteria. 

The MWU is supported by a decision tool, only introduced in the 2020 paper that comprises four 

modules (Sachidananda et al., 2020). The first module concerns input data, which can be an excel 

spreadsheet to collect and categorise data as water, product, and process data, and formatted to 

correspond with variables defined in a simulation software of choice. The second module is a 

simulation software such as WITNESS to enable interactions between process parameters and water 

flows, outputting water volumes and water efficiency ratios. The third module is an excel 

spreadsheet that calculates WERs and displays the simulation results as several water usage graphs 

that provide a breakdown of water used at both process and production system levels. This 

visualisation assists the user to select one or more water usage hotspots for intervention. The fourth 

module is where water reduction proposals (reactive and proactive approaches) previously 

described are then assessed against criteria such as technical feasibility, economic feasibility and 

environmental benefit for example. The criteria can then be assessed using the Analytic Hierarchy 

Process (AHP). The primary barrier to achieving success using this framework is the lack of data on 

water quality and flow volumes (Sachidananda et al., 2020; Sachidananda et al., 2016).  
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2.4.2  INSPIREWATER Efficient Water Management Framework 
INSPIREWATER is an EU funded project which aims to enable manufacturing companies to increase 

water and raw material resource efficiency through the implementation of a holistic water 

management framework and resource-efficient technologies (CORDIS, 2021). This approach 

recognises the need to address the water-energy nexus recognised in other proposed frameworks 

(Romeni et al., 2020; Thiede, Kurle, & Herrmann, 2017; Walsh, Cusack, & O’Sullivan, 2016). The 

proposed water management system can be incorporated at a corporate level, where global policies, 

strategies and targets are set. On a site level, where high-level strategies are translated into concrete 

actions or operations, and on a supply chain level to improve the water footprint of a product (IVL, 

2020).  

Implementing the framework is described as a living process that needs to be revised as new insights 

are obtained to strive for continuous improvement, which is rooted in the concept of lean 

manufacturing as previously discussed. A top-down and bottom-up approach is recommended for 

different parts of the business. The first step is to set the scope, identify initial, current and future 

drivers and barriers. The drivers will be both internal and external. On a corporate level water issues 

need to be communicated as important throughout the business. On a site level, local water 

situations and compliance will set the scope (IVL, 2020).  

The second step is to assure engagement. This starts at a corporate level, which establishes common 

strategies, standards and support activities i.e. training material and technical solutions. Information 

and engagement activities should be planned for employees, especially those who have a direct 

influence on water use and treatment. This information and activities can also be targeted at 

contractors who are active on-site (IVL, 2020).  

Once awareness has been raised, the current situation including internal and external factors must 

be mapped out. Internal factors include water usage (concerning availability), demand in different 

processes, the quality (emission parameters) and volume of wastewater generated and the cost for 

water supply and wastewater treatment. External factors include the availability of local and 

regional water sources, their most pertinent risks and potential changes in the coming future. It may 

also include any regulatory compliance aspects, the activity of other upstream (and downstream) 

water users and the sensitivity of discharges to the downstream environment. After the mapping of 

the initial situation, revision of the drivers and barriers may be necessary (IVL, 2020).  

Setting the corporate level strategy is the next step in the framework. This gives local management 

the support to prioritise and allocate resources to improvement activities but must remain flexible 

to allow specific sites to prioritise according to their own needs. Setting site-level strategy will aim to 

safeguard production, fulfil stakeholder requirements and eliminate environmental impact. 

Economic efficiency, as well as reduced material and energy consumption, may be incorporated as 

an aspect of holistic management. A SWOT (strengths – weaknesses – opportunities and threats) 

analysis may be performed at this stage. After setting the strategy and targets a draft water 

management system can be formulated (IVL, 2020).  

Before setting the water management system into action, appropriate key performance indicators 

(KPIs) must be defined. It is recommended that an overall site level KPI is first set to determine if the 

site is operated within the ‘acceptable’ window. In implementing the water management system, 

limiting factors, a description of water usage and risk analysis including future process developments 

from the previous steps should be included. Action plans provide the basis for carrying out water 

management activities, this will look different for each business (IVL, 2020).   
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Given implementation has been carried out, follow-ups can be conducted through requests for 

information or on-site audits. Dialogue with suppliers can be opened to assess the status of water 

resources. Compiled information should be reviewed and areas for improvement identified and 

implemented in a regular revision of the water management system. The framework described 

follows a classic Plan-Do-Check-Act (PDCA). Further information on the framework including a site-

level example is provided in the literature (IVL, 2020). 

2.4.3 AWS Protocol Framework 
The Alliance for Water Stewardship (AWS) on the other hand has produced an international AWS 

Standard to promote sustainable water management with a focus on agricultural supply chains and 

the manufacturing sector. The standard offers accreditation to those who are independently 

assessed and is the only framework focused on water that is fully ISEAL code-compliant (AWS, n.d.).  

Five steps are involved, with an initial data gathering on existing water use and water challenges to 

understand the situation as the first step. The second step involves developing and committing to a 

water stewardship plan, followed by the implementation step. The performance against the plan is 

then evaluated and the efforts of the framework are communicated and disclosed publicly as the 

fourth and fifth steps. This framework follows a similar PDCA methodology to the INSPIREWATER 

water management system and more information can be found from the source(AWS, 2019).  

2.4.4  Reporting and disclosure frameworks 
Other types of frameworks include reporting frameworks that are designed for communication with 

all stakeholders such as investors, clients, suppliers and other interested parties. This contrasts the 

frameworks specific to improving industrial water management. Such frameworks include The CEO 

Water Mandate’s Corporate Water Disclosure Guidelines, GRI Standard’s GRI 303: Water and 

Effluents, SASB’s industry standards and CDP’s online reporting platform (The CEO Water Mandate, 

2014; GRI Standards, 2018; SASB, n.d.; CDP, 2021). 

2.5  Conclusion 
Access to a safe, reliable supply of water is a global issue and formally recognised by the UN in SDG 

6. While the need for water management services in New Zealand will be explored in the market 

analysis, it is important to understand this problem from a top-down perspective as global 

recognition of this issue drives progress to formalise a protocol to address water management 

issues, similar to what has happened with greenhouse gas emissions. It is also important to identify 

that the manufacturing sector and specifically the food-processing industry are markets where 

potentially the greatest impact can be made. This information validates the need for industrial water 

management services within Deta’s target market, now and in the future as outlined in objectives 2 

and 3.  

Industrial water management is rooted in efficiency and continuous improvement; therefore, it is 

logical that the frameworks evaluated all follow an iterative Plan, Do, Check, Act cycle similar to the 

Carbon Roadmap that Deta has already developed, which will help synthesise the framework in 

Deta’s Water Roadmap. The MWU framework provides definitions of water use, water efficiency 

ratios, and a decision-making process necessary to help businesses map their water use, identify 

efficiency opportunities and create a plan. This information can be useful if it is used to educate a 

reader on the process of improving water efficiency, however, it may be less relevant as it could 

conflict with Deta’s internal water and wastewater reduction processes which are not within the 

scope of the project. The INSPIREWATER framework provides a high-level overview of implementing 

water efficiency projects, compared to the MWU framework, from strategy buy-in to project 

monitoring. The AWS framework tailored to businesses in the manufacturing sector provides insight 



MEM Project Report Deta Consulting Ltd Colby Putnam - 95067748 

13 
 

into what is included in an internationally recognised standard. Reporting and disclosure frameworks 

are useful as they provide insight into what should be measured if it is to be included in public 

reports. These aspects help inform objectives 1.1 and 4, identifying some common methodologies, 

strategies and philosophies in industrial water management programmes.  

Understanding the trends in this developing area of research is valuable to Deta as they can 

understand how their approach to water efficiency programmes compares to other approaches and 

what changes could be made to their processes in the future. Further research on this topic should 

focus on any development of a unified approach to developing water efficiency programmes or 

reporting. Then Deta can measure and manage water and wastewater use in a way that is 

transparent and comparable to other projects, like with the greenhouse gas protocol.  
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3 Deliverable 1: Market analysis  

3.1  Introduction 
The purpose of this market analysis is to understand where water management is placed within New 

Zealand and what external influences could be drivers or barriers to implementing water efficiency 

projects. The analysis outlines the legal and political factors influencing water management, 

including the Treaty of Waitangi, the Resource Management Act (RMA) and the Three Waters 

reform. This is followed by an overview of economic factors and the importance of Deta’s target 

market to New Zealand’s economy. Next, the current state of New Zealand’s climate and 

environment is discussed before finally touching on how New Zealander’s view and use water. This 

analysis is important as it will largely inform objectives 2 and 3, determining if water efficiency 

services are needed and what is driving them, which can be communicated in deliverables 2 and 3 to 

persuade readers to engage Deta for their services.  

Desktop research was performed using a series of string searches on search engines and literature 

databases to find possible sources and evaluated in the market analysis. The scope of this analysis 

includes political, legal, cultural, social, economic and technological factors. Other marketing 

environment variables such as the competitive environment were not included in this analysis as it 

was concluded not to be a significant factor in developing deliverables 2 and 3.  

3.2  The Treaty of Waitangi 
The Treaty of Waitangi is New Zealand’s founding document, first signed in 1840 it is an agreement 

between the British Crown and about 540 Māori chiefs. The document has three articles, 

importantly in the second article of the English version Māori give the Crown an exclusive right to 

buy lands they wish to sell, and, in return, are guaranteed full rights of ownership of their lands, 

forests, fisheries and other possessions.  

The basis for Māori rights and interests in freshwater is found in article two of the Treaty of Waitangi 

and has been further acknowledged by Government to be taonga (treasure). This occurred following 

an investigation into a claim to the Waitangi Tribunal in 2012 when the Government indicated its 

intention to partially privatise Meridian Energy and other electricity generation enterprises 

(Environment Foundation, 2021a; Graham, 2016). The investigation recognised that to fulfil the 

obligations of the Treaty, “the recognition of rights and interests in freshwater and geothermal 

resources must, by definition, involve mechanisms that relate to the ongoing use of those resources, 

and may include decision-making roles in relation to care, protection, use, access and allocation, 

and/or charges or rentals for use” (Nick Smith, 2016). The Tribunal, therefore, concluded that the 

RMA was in breach of the Treaty of Waitangi as the Crown does not make decisions in partnership 

but reserves decision-making for itself with regards to freshwater management. Reform of the RMA 

has been recommended, in particular, relating to co-governance and co-management (Environment 

Foundation, 2021a). 

Recently, in a legal first, Ngāi Tahu has lodged a claim with the High Court seeking recognition of 

rangatiratanga over the freshwater resources of the South Island. This claim, borne from Ngāi Tahu’s 

1997 settlement with the Crown, seeks to give the iwi rights, responsibilities and obligations relating 

to the freshwater in its takiwā, including doing what it can to stop the degradation of waterways and 

the environment (Hawke's Bay Today, 2021; Ngāi Tahu, 2020). Since the claim was made, Ngāti 

Kahungunu joined the claim for action and if successful will “give rise to a precedent in relation to 

other iwi, who should also be able to establish rangatiratanga over fresh water under Article II of the 

Treaty” (Maxwell, 2021). Iwi rights over freshwater will become increasingly important and it is 

already evident in the updates to national direction and reform discussed in subsequent sections.  
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3.3  The current resource consent process 
In New Zealand, ground and surface water are publicly owned resources under common and 

statutory law (OECD, 2015). The Resource Management Act 1991 is New Zealand’s principal 

legislation for environmental management and was created to establish the management of air, soil, 

fresh water and coastal marine areas under one integrated framework. The RMA provides an 

overarching guide on what is best for the environment with national direction on significant issues 

set by central government authorities. Territorial councils have the authority to make decisions on 

how their environment is managed through resource management plans, this includes a consent 

process that allocates water permits, discharge permits and trade waste permits (Auckland Council, 

2021; Ministry for the Environment, 2021e). 

In New Zealand, resource consent is formal approval from a council to carry out an activity that is 

neither permitted nor prohibited i.e. controlled, restricted discretionary, discretionary or non-

complying activity (Environment Foundation, 2021b). Statements or plans regarding freshwater must 

follow a specific freshwater planning process (Ministry for the Environment, 2021g). Depending on 

the stakeholders affected, the public or specific individuals can dispute proposed resource consent 

applications through a submission or hearings process (Ministry for the Environment, 2021g): 

In the case of allocating water use permits, requirements are based on a minimum flow 

specification, below which no further water should be taken and a maximum abstraction rate, 

summed from all upstream abstractors (Booker, 2016). Water quality must also be considered when 

applying for both water and discharge (or trade waste) permits, particularly as to how quantity and 

quality of water are inherently linked. Under the Resource Management Regulations 2007 (for 

Sources of Human Drinking Water), the application of both permits must consider how they 

adversely affect sources of human drinking water. Regional councils generally set specific flow limits 

and discharge requirements (Ministry for the Environment, 2009, 2021c).  

During times when water demand exceeds supply, territorial authorities can introduce water 

restrictions under the Local Government Act 2002 and Health Act 1956 (Christchurch City Council, 

2014). Most authorities impose tiered restrictions, similar to the systems implemented in Southeast 

Australia during the millennial drought from 2011 to 2009 (Christchurch City Council, n.d.; Low et al., 

2015; Watercare, n.d.). 

3.4  Setting national direction 
The Ministry for the Environment (MfE) established in 1986 advises the New Zealand Government 

on environmental legislation and policy at a national scale (Ministry for the Environment, 2021a). 

They also have the responsibility of monitoring and considering Māori rights and interests (under the 

Treaty of Waitangi) concerning water allocation (OECD, 2015). The central government can set 

national direction through national environmental standards (NES), national policy statements (NPS), 

national planning standards, or water conservation orders (WCO) (Ministry for the Environment, 

2021f) 

NES are regulations that can prescribe standards, methods or requirements relating to water take, 

use and discharges. An NES can be applied generally or specifically to a region of New Zealand, which 

may prohibit, restrict or allow certain activities. These standards can come into effect immediately 

or through a transitional period and affect local authorities in their planning and decisions on 

consent processes. Generally, a new NES does not apply to existing resource consents however local 

authorities can review the conditions of existing permits (Ministry for the Environment, 2021f).  
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An NPS sets objectives and policies on matters of national significance, however, unlike NES do not 

contain rules. Again, this impacts authorities as they must give effect to an NPS by amending 

planning documents. Because there are no stated rules, local authorities can apply an NPS as they 

best see fit and may only require high-level changes in regional policy statements (Ministry for the 

Environment, 2021f).  

National planning standards aim to make RMA plans more consistent and easier to use and set the 

requirements for plans and regional policy statements. The MfE and Department of Conservation 

(DOC) work with iwi, councils and sector groups to develop the initial national planning standards 

(Ministry for the Environment, 2021f).  

A WCO is a tool for protecting specific water bodies (surface or groundwater sources) that have 

outstanding environmental, recreational, historic, spiritual or cultural values. These orders restrict a 

regional council’s decision-making powers over a water body (Ministry for the Environment, 2021f). 

Anyone can make an application for a WCO to be considered by the MfE (Ministry for the 

Environment, 2017). There are currently 15 WCO’s with three in the process of consideration at the 

time of preparing this report (Ministry for the Environment, 2017, 2021b). 

The Environmental Protection Authority (EPA) was established in 2011 and has the responsibility of 

processing resource consent applications for nationally significant proposals instead of territorial 

authorities (Ministry for the Environment, 2021g; OECD, 2015). A board of inquiry (set by the 

Minister for the Environment) or the Environmental Court of New Zealand makes final decisions of 

these applications. EPA also has responsibilities relating to compliance, monitoring and enforcement 

(Ministry for the Environment, 2021g). From the discussion of the present regulatory framework, the 

authorities who have scope to change the resource consent process or outcome are presented in 

Table 5.  

Table 5 - Authorities who have scope to change the consent process or affect the outcome. 

Authority Scale 

Ministry for the Environment National 
Environmental Protection Agency National 

Regional Councils Regional 
Environmental Court of New Zealand Case-by-case 

 

3.5  Updates to the national direction in 2020 
Following the Essential Freshwater work programme introduced in 2018, a national policy statement 

and environmental standards for freshwater management released in 2020. These releases have 

introduced a set of comprehensive standards for environmental limits that cover a wider range of 

attributes focused on improving degraded water bodies, and maintaining or improving all others. 

The introduction of Te Mana O te Wai requires councils to involve tangata whenua in a greater 

capacity and to prioritise the health and wellbeing of water bodies, then the essential needs of 

people, followed by other uses (Ministry for the Environment, 2020c).  

Water take limits are to be expressed for each freshwater management unit (FMU) and should 

consider the variability and frequency of water flow, the impact on connected water bodies and 

environmental outcomes when setting take limits. Councils will be able to review existing water 

permits to comply with the new rules (Ministry for the Environment, 2020a). Importantly, any 

holders of a water permit that abstract 5 litres per second or more must measure their water use 

every 15 minutes, store their records and electronically submit their records to their regional council 
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every day, or as instructed. This requirement does not include non-consumptive water abstraction 

(Ministry for the Environment, 2020b). Non-compliance may result in fines and the need to 

implement water efficiency practices (Ministry for the Environment, 2020a).  

3.6  Limitations of the current water allocation process 
Water allocation is based on a first-in first-served basis with a limited scope on how the water will be 

most valued for environmental, social, cultural and economic reasons. This reflects the fact that the 

resource consent process in the RMA is not oriented to assess the relative benefits of competing 

applications. While there is a provision for the transfer of water permits under the RMA, this seldom 

occurs meaning spare capacity in freshwater is not utilised (Ministry for the Environment, 2004). 

Allocation limits based on minimum flow requirements often bundle together environmental 

requirements with other flow uses, causing difficulties in comparing relative costs and benefits when 

a catchment becomes over-allocated (G.R Milner-White, 2010). In conjunction with regional and 

seasonal changes in freshwater flows, the current state of the water permit consent process means 

that freshwater resources are not being used most efficiently and either under-utilisation or over-

utilisation occurs (Smith, 2016). Most regions have at least one river (surface water) or aquifer 

(groundwater) that is either fully or over-allocated (Bill Kaye-Blake, 2014). In 2010, 10 of the 29 

allocation zones in Canterbury were fully allocated and six were above 80% of the allocation limit (S. 

N. Ministry for the Environment, 2020). 

One limitation of water management in New Zealand is that it is not known how much water is 

taken from freshwater systems as only one-third of all consented takes are being measured 

(Ministry for the Environment, 2020b; S. N. Ministry for the Environment, 2020). Not only has 

inadequate monitoring and enforcement resulted in unconsented water abstraction as the case in 

Canterbury where millions of litres have been taken, but in circumstances where allocation is at, or 

over capacity, new consent applications are likely denied even if they are more efficient users 

(Smith, 2016). This issue of allocation is significant concerning Māori ownership of water bodies as 

described in the Treaty of Waitangi and further complicates allocation rights. Māori believe that the 

over-allocation of water diminishes the mauri of a water body and will likely want greater 

engagement in resource management in the future (Ministry for the Environment, 2004).  

Allocation limits are generally created from environmental baselines, however, the science and 

environmental knowledge supporting this is constantly evolving to consider impacts beyond 

minimum flow setting. Consent time frames tend to be extended (sometimes up to 35 years) to 

ensure certainty needed for investment, therefore adjusting environmental baselines will likely be 

difficult as new information emerges, as seen in Australia (Ministry for the Environment, 2004).  

Consumer awareness concerning the quantity and quality of available freshwater resources is 

increasing in New Zealand, where 86% of consumers are concerned about water shortages (Water 

New Zealand, 2017). While the current consent process requires users to show the requested take is 

reasonable for intended use, there is no incentive to adopt efficiency measures. In some situations, 

councils have reduced allocations in line with metered take, however; this has had the unintended 

consequence of encouraging increased water consumption (Ministry for the Environment, 2004).  

3.7  Resource Management Act reform 
A consensus has been formed that current RMA processes take too long, cost too much and do not 

serve to deliver desired environmental outcomes (Ministry for the Environment, 2021d). In February 

2021, the Government announced it would replace the RMA with three new proposed acts (Ministry 

for the Environment, 2021d): 
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1. Natural and Built Environments Act (NBA), as the main replacement for the RMA, to protect 

and restore the environment while better-enabling development; 

2. Strategic Planning Act (SPA), requiring the development of long-term regional spatial 

strategies to help coordinate and integrate decisions made under relevant legislation; and 

3. Climate Adaptation Act (CAA), to address complex issues associated with managed retreat. 

The replacement acts are unlikely to be passed into law before the end of 2022, but an exposure 

draft of the NBA was released in June 2021 to receive public feedback (Sachdeva, 2021). A review by 

the RMA review panel found that the priority rule used in freshwater allocation is no longer 

appropriate and should now be based on the hierarchy of principles in Te Mana O te Wai, with 

environmental health superseding human health followed by social, economic and cultural 

wellbeing(Kristen Gunnell, 2020; Resource Management Review Panel, 2020).  

Approaches under the new legislation could include a variety or mixture of different approaches. A 

merit-based approach would include assessing multiple applications against each other to determine 

the best use of water. A regulatory approach considers that permits could have shorter durations, 

requiring them to be re-consented more frequently and the ability for councils to incorporate 

instruments that allow them to ‘claw-back’ a percentage of consented water take. A markets 

approach would consider the best economic use of water resources (Kristen Gunnell, 2020). 

3.8  Three Waters reform 
A campylobacter outbreak in Havelock North in 2016 led to an inquiry into their drinking water and 

subsequently a Three Waters review in mid-2017 across New Zealand (Department of Internal 

Affairs, n.d.). The Government’s Three Waters reform responds to New Zealand’s problem of ageing 

water infrastructure by proposing to create four publicly owned multi-regional entities to provide 

water services for New Zealanders (Department of Internal Affairs, 2021). Recently, in 2020 areas in 

Dunedin have been shown to have up to three times the acceptable level of lead in their drinking 

water supply, reinforcing the need to upgrade New Zealand’s ageing water infrastructure (RNZ, 

2021). A new regulator of drinking water suppliers, Taumata Arowai has been established and 

enforces the environmental performance of wastewater and stormwater to regulatory requirements 

at a national level (Department of Internal Affairs, n.d.).  

The programme is estimated to cost between $120 billion to $185 billion in investment over the next 

30 years (Department of Internal Affairs, n.d.). There is concern over who will pay for the required 

investment arising from this reform as it is significant, estimating to increase household costs 3-13 

times in rural councils, 2-8 times in provisional councils and 1.5-7 times in metropolitan councils 

(Department of Internal Affairs, 2021). There is a multitude of methods by which government 

entities can raise funds. Firstly, funding can be general (community as a whole) or targeted (groups 

who have a connection with the function). Secondly, funding can be raised through the central 

government as taxes or through regional and district councils as rates. Rates and taxes can be 

general or targeted. A more specific variation of targeted rates is user charges which can be fixed or 

variable. For example, fixed user charges for connection to the water grid can be on a per-day basis 

and defined by the type of connection i.e. commercial, whereas variable charges can be per m3 of 

water taken. Finally, funding can also be raised through contributions from developers of 

infrastructure or corporations, iwis and individuals. The type of funding used depends on the context 

and use of associated principles such as social equity, economic equity or efficient use of resources 

(LGNZ, 2018).  

Variable user charges of three waters infrastructure are the only option that encourages efficient 

use of resources and appropriate where measuring consumption is both possible and cost-effective. 
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Fixed user charges may replace this when the measurement is not possible or cost-effective. 

Contributions from corporations are used where these individual customers require more 

infrastructure than average customers and local funding is very expensive. As there are different 

funding options, the impact of the Three Waters reform on the manufacturing sector will vary and 

depend on the context of location throughout New Zealand (LGNZ, 2018). 

3.9  Water tariffs in New Zealand 
There are 67 territorial authorities (unitary authorities, city and district councils) that use a variety of 

mechanisms to charge for water services. These authorities are independent of each other making it 

difficult to compare how water is charged across New Zealand. The six principles for consideration in 

tariff structure are economic efficiency, cost recovery, fairness, financial stability, social equity and 

resource conservation. Structures commonly adopted can be no charge, single-part charge (fixed or 

volumetric) and two-part charges (combination of fixed and volumetric charges). Volumetric charges 

can include increasing block tariffs which incentivise water efficiency as the cost per m3 increases 

with use. Wastewater and stormwater tariffs are also set using the same structure. The availability 

of metering is a major factor in determining which structure of tariffs are implemented (Amber 

Garnett, 2018). 

3.10  Funding for industrial water management 
There is no nationwide funding programme provided for water stewardship in the manufacturing 

sector, contrasting the funding for decarbonisation provided by the Energy Efficiency and 

Conservation Authority (EECA). The Ministry for Primary Industries’ (MPI) funding programme, 

Sustainable Food and Fibre Futures (SFF) provides up to $5 million for the sustainable development 

of New Zealand’s food and fibre sectors, which may apply to specific water conservation projects 

(MPI, 2019). Alternatively, water management projects may receive EECA funding if they are linked 

to decarbonisation.  

3.11 The need for industrial water management in New Zealand 
In New Zealand, 7% of the country’s GDP is contributed by primary industries and 19% is contributed 

by goods-producing industries (Stats NZ, 2020b). Agriculture is the largest contributor to the primary 

sector and manufacturing is the largest combined component of the good producing sector (Stats 

NZ, 2020b). Between agriculture and manufacturing, these two sectors comprise the largest users of 

fresh water in New Zealand with a significant role to play in the implementation of SDGs 

(Asgharnejad, Khorshidi Nazloo, Madani Larijani, Hajinajaf, & Rashidi, 2021; MBIE, 2020).  

Water and energy are inextricably linked, and companies are becoming aware of the need to 

address both resources together as the water-energy nexus (Olsson, 2015). This is clear in the 

manufacturing sector where boilers, cooling systems or water treatment is used (Thiede et al., 

2017). The water-energy nexus is important because it represents a relationship where potential 

trade-offs are made between economic-environmental feasibility or environmental (water)-

environmental (energy) feasibility. One paper, in an attempt to define the water-energy nexus in 

manufacturing, categorised water into five different categories; pipes, pumps, heating, cooling and 

wastewater treatment (Thiede et al., 2017). 

 It is clear that these sectors are critical to New Zealand’s economy and the water demand from 

these sectors are increasing in New Zealand (Allday, 2021b). In conjunction with sustainability being 

a growing customer expectation, sustainable management of water resources in these sectors is a 

necessity to continue to add value to New Zealand’s economy (MBIE, 2018). 
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3.12  Economic growth, interest rates, inflation and labour costs 
New Zealand’s GDP was up 1.6% in the March 2021 quarter compared with the December 2020 

quarter, supported by a 0.3% increase and 2.4% increase in the primary and goods-producing 

industries respectively. The size of the economy is $325 billion in current prices in the year ended 

March 2021 (Stats NZ, 2020b). The Reserve Bank of New Zealand (RBNZ) increased the official cash 

rate (OCR) by 0.25 to 0.5 on the 6th of October 2021, the first time the OCR has been increased since 

2010 in an attempt to reduce monetary stimulus and maintain low inflation (Reserve Bank of New 

Zealand, 2021b). CPI inflation is expected to increase above 4% due to higher oil prices, transport 

costs and supply shortfalls, but fall back to 2% in the medium term (Reserve Bank of New Zealand, 

2021a). Labour costs have increased to an all-time high of 1244 points on the labour cost index in 

the second quarter of 2021, an increase of 2.1% from the period prior (Trading Economics, 2021b). 

This is accompanied by an hourly wage increase in manufacturing to $32.58/hour in the second 

quarter of 2021 (Trading Economics, 2021a).  

As interest rates rise, in part to reduce inflation, less money will be freely available for companies to 

access to undertake water efficiency projects. As Covid-19 continues to disrupt supply chains and 

wages increase, the material and labour costs to implement water efficiency projects will rise. This 

may further discourage companies to undertake water efficiency initiatives, on top of the fact that 

the economic incentive to do so is not well developed. However, local authorities who have the 

power to manage consents can nullify this.  

3.13  New Zealand’s climate and environment 
New Zealand’s climate varies from warm subtropical climates in the north to cool temperate 

climates in the south. Mountain chains extending the length of New Zealand divide the country into 

different climates, where the west coast of the South Island is the wettest area of New Zealand, and 

the area to the east is the driest. Dry spells in the eastern region of the South Island frequently occur 

during their warm summers. Winters are cold with frost. A majority of the North Island is 

characterised by warm dry summers and cooler wet winters (NIWA, 2001).  

On average, rainfall is concentrated on the west coast of the South Island and North Island, where 

the West Coast of the South Island receives 4000 mm or more of rain per year (NIWA, 2012). The 

east coast of the South Island generally receives 750 mm of rain or less per year (NIWA, 2012). The 

climate changes from year to year and decade to decade with natural processes such as El Niño and 

anthropogenic activities that increase the amount of greenhouse gases in the atmosphere. Climate 

change can bring about extreme weather events such as flooding and droughts depending on 

geographical location (Ministry for the Environment, 2018).  

Projected changes indicate that extreme rainfall is likely to increase in all areas. Extreme rainfall that 

causes flooding can jeopardise New Zealand’s stormwater and wastewater systems which are 

connected, causing contamination of other water sources. Drought severity is projected to increase 

in most areas of the country, except for Taranaki-Manawatu, West Coast and Southland (Ministry for 

the Environment, 2018). Droughts can introduce water scarcity in areas where they occur (S. N. 

Ministry for the Environment, 2020). Rainfall is an important proxy to understand how the water 

levels in our lakes and rivers can change (NIWA, n.d.). 

Temperature projections based on different possible pathways span from: 0.2–1.7°C by 2040, 0.1–

4.6°C by 2090, and 0.3–5.0°C by 2110 (Ministry for the Environment, 2018). Increased temperatures 

and increasingly variable rainfalls will contribute to low soil moisture requiring more irrigation to 

accommodate growing crops, as well as increasing the volume of water required for a variety of 

other temperature-dependent processes (S. N. Ministry for the Environment, 2020). If New Zealand 
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trends towards these projections in the next century then areas along the east coast of the South 

Island, lower North Island and upper North Island will be at risk of experiencing water stress with the 

Canterbury, Hawke’s Bay and the Northland region impacted the most.  

New Zealand has approximately 440 billion cubic metres of flow in its rivers and streams (surface 

water) and 711 billion cubic metres in aquifers (groundwater) (S. N. Ministry for the Environment, 

2020). Only Iceland has a higher quantity of renewable freshwater resources per capita compared to 

33 other OECD countries, however, the uneven distribution of rainwater and groundwater stocks put 

pressure on freshwater resources in New Zealand. Notably, Otago, Canterbury and Marlborough 

(OECD, 2020). 

3.14  Water use in New Zealand 
Water is used for several competing activities in New Zealand, contributing to economic, social and 

cultural wellbeing (Ministry for the Environment, 2004). Water abstraction is the process of taking 

water from a source, either temporarily or permanently (European Environmental Agency). 

Consumptive use is considered where water does not return to the same catchment area or is not 

returned in the same period i.e., a scarce period and wet period (Arjen Y. Hoekstra, 2011).  

Consumptive uses of freshwater include hydroelectric generation, irrigation (58%), drinking water 

(17%), industrial (10%) and other uses (16%) (S. N. Ministry for the Environment, 2020; Stats NZ, 

2020a). Other uses include consents for stock, frost protection and use not specified. Hydroelectric 

schemes can be non-consumptive (water passes through and does not alter the average river flow) 

or consumptive. An example of consumptive use is Manapouri, which diverts flow from one water 

catchment to another. Figure 2 presents the maximum consented volumes to be abstracted from 

surface water and groundwater sources by use (S. N. Ministry for the Environment, 2020).  

 

Figure 2 - Maximum annual volume of consented freshwater abstraction for consumption, 
hydroelectric generation is not considered (S. N. Ministry for the Environment, 2020). 

Alongside climate change, increasing land intensification from forestry, urbanisation and agriculture 

are all placing increased pressure on New Zealand’s freshwater resources. The shift from cattle and 

beef farming to dairy farming has increased the demand for fresh water irrigation as the area for 
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irrigated land has increased from 384,000 hectares in 2002 to 747,000 hectares in 2017 (S. N. 

Ministry for the Environment, 2020).  

It is estimated that total water use in New Zealand currently equates to two to three times more 

water per capita than in most other OECD countries (Feltham, 2011).In June 2021 New Zealand’s 

population was estimated to be at 5,122,600 residents and there is a 90% probability this will 

increase to 5,130,000 – 5,510,000 residents in 2025. The largest population increase is seen in the 

65+ age group a result of people born in the mid-1950s turning 65 (NZ, 2021b). The largest driver for 

population growth has been natural increases (birth) rather than net migration during the pandemic 

period (NZ, 2021a). An increase in population (supported by the expected increase in food demand) 

typically increases the demand for water (Allday, 2021a). In 1980, 280 million litres of water were 

used per day in Auckland for home and industrial uses. This volume has increased to 379 million 

litres per day in 2019, however, the use per person has decreased from 400 litres per person per day 

to 271 litres per person per day indicating increases in efficiency can be achieved through education 

and intervention (S. N. Ministry for the Environment, 2020).  

These described pressures have put our native freshwater species and ecosystems under threat, 

where 76% of our native freshwater fish species were threatened or at risk of extinction in 2017. 

Pollution is another consequence with 95 – 99% of river length in urban, pastoral, and exotic forest 

areas not meeting water quality guidelines (according to computer models). Large quantities of 

stored water for irrigation, hydroelectricity generation and use in our homes have reduced river 

flows increasing the negative effects of temperature and nutrient or pathogen concentration (S. N. 

Ministry for the Environment, 2020).  

3.15  Innovation and technological change 
The rates of new patents and the concentration of patents in the water supply and treatment 

industry are low, indicating a low probability of new technologies driving disruption. However, 

developments in water-saving technologies provide the potential to disrupt the manufacturing 

sector in the future by reducing the demand for water sold by water supply industry operators. For 

example, the ongoing development of water-efficient technology such as fixtures and hoses. 

Automation in water-consuming processes is reducing the amount of wasted water and sensor 

technology (alongside internet of things solutions) is providing a better understanding of how and 

when water is used within processes (Allday, 2021a).  

The development of sensor technology for water metering is the most important development for 

New Zealand businesses and is a critical step in the data gathering process. As implementation of 

this technology becomes easier and the quality of information output increases, metering in New 

Zealand should become more commonplace. This will allow for a greater understanding of water use 

and efficiency opportunity identification, accelerating the rate at which industrial water 

management is improved.  

3.16  Conclusion 
Water as an issue is highly contextual, unlike greenhouse gas emissions it is spatial varying from 

region to region and temporal with conditions changing throughout the year based on both normal 

and abnormal climatic shifts. The drivers to improve industrial water management are present on a 

physical, regulatory, and reputational level.   

Although New Zealand is not significantly water-stressed compared to other regions globally, the 

pressures of climate change and land intensification are reducing water quantity and degrading 

water quality. Water demand in the manufacturing sector will continue to increase with an 
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increasing population unless it can be uncoupled from production. Increasing social awareness of 

our freshwater resources has highlighted the historical mismanagement of water in New Zealand 

and the importance of protecting the environment and public health. This is pushing increased 

regulation as the primary driver to improve water management creating the need to be more 

efficient with water as environmental limits are tightened, costs are increased and a more holistic 

approach to assessing water use is adopted. Namely, the Essential Freshwater Programme, RMA 

reform and Three Waters reform. Territorial authorities are critical stakeholders who must be 

engaged with early as they manage resource consent and often the entities that manage water 

services. What is not known is the specific constraints within each region set by these authorities 

and how these constraints influence withdrawal limits, discharge limits, and the cost of water 

services. This limits the ability to make definitive statements on how businesses in different regions 

of New Zealand will be impacted. 

Changes to production, new production or increased costs of water/wastewater are examples of 

internal drivers that push the need for improved industrial water management. Aspects of 

continuous improvement in lean methodology (previously discussed in the literature review) apply 

to industrial water management in the fact that water efficiency also positively impacts energy, raw 

material, waste and cost efficiency as well as quality assurance. Internal stakeholders of a business 

may also drive the need for improved industrial water management as environmental awareness 

increases (IVL, 2020). 

Challenges to implementing industrial water management, especially in the manufacturing sector, is 

the decoupling of production from water use. Innovative concepts and technologies are leading the 

way for this decoupling to occur. The economic incentive to decrease water consumption is also a 

challenge due to the low cost of water. Hidden or indirect costs of water should be included to 

better incentivise undertaking such products and could include the cost of water associated with 

energy, the cost of treatment or the economic deficit that may occur from water shortages. 

Externalities such as the cost to restore environmental damage caused by insufficient water quality 

or quantity could also be included, however, there is no standardised method of estimating such 

costs yet (Becker, Jungfer, & Track, 2019).  

How water is managed is changing due to numerous external and internal drivers. This implicates 

manufacturers in a way where new water management and efficiency practices will need to be 

implemented to continue production and remain compliant. Water efficiency in New Zealand is still 

a developing concept therefore, it is extremely valuable for Deta to understand which factors are 

driving change in the manufacturing sector. By understanding what is expected in the future, Deta 

will understand what their customers will need. These findings are important in the creation of the 

Water Roadmap and white paper, where information on why industrial water management should 

be improved is communicated to persuade readers to engage with Deta, in aims of achieving 

objective 5. 
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4 Deliverable 2: The Deta Water Roadmap 

4.1 Introduction 
The Water Roadmap is a guide to water efficiency that describes a process of how water efficiency 

programmes are developed from data collection to project delivery by providing a framework. The 

purpose of creating the Water Roadmap is first to encourage businesses in the manufacturing sector 

to undertake water efficiency programmes and second to persuade businesses to engage with Deta 

to do this. To attract and generate leads (potential customers), the information must be valuable 

and relevant. The content of the Water Roadmap can be separated into three segments of 

information including why water efficiency programmes should be developed, how to develop water 

efficiency programmes and what outcomes can they deliver.  

The Water Roadmap was first developed as a text document before it was refined, and graphics 

were added to create the final deliverable. Throughout this process, feedback was received from the 

project contact, sponsor, and mentor before being sent to a graphic designer for the final iterations. 

The market analysis provided information on the drivers for developing a Water Roadmap. The 

literature review and Deta’s Carbon Roadmap provided information on the steps involved to develop 

water efficiency programmes. This helped create a framework in the Water Roadmap. Further 

research was carried out by analysing past water projects Deta has performed, this helped create a 

worked example where a fictitious business is introduced to communicate the outcomes that water 

efficiency programmes can deliver. Examples from businesses that have undertaken water efficiency 

projects were collected and included throughout the roadmap. The examples (fictitious and real) 

help the reader gain a better understanding of industrial water management to achieve objective 5. 

The process to create the worked example is presented in Appendix 9.1, manufacturing sector 

examples are presented in Appendix 9.3 and past Deta water projects are presented in Appendix 9.4. 

The water white paper further expands on the drivers to develop water efficiency programmes and 

is presented in section 5. 
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Water’s role in society varies from a 
basic component to an essential input 
and requires effective management to 
ensure it’s supply as a renewable 
resource. Developing a Water Roadmap 
is more than resource management - it 
is about de-risking your business for the 
future
Increasing awareness of the impact human 
activities have on our waterways is sparking a 
reform of water management in New Zealand. 
Political and social pressures are causing governing 
authorities to change regulations, threatening a 
business’s legal and social license to operate.

The Three Waters and RMA reform will significantly change 
the cost structure of water and how it is regulated. New 
freshwater regulations have changed the consent process 
to consider a wider range of social and environmental 
attributes and have increased requirements for water-take 
monitoring and reporting. The need for a Water Roadmap 
can arise from any combination of driving forces, however 
changing regulations will be the primary driver in the near 
future. Early engagement with councils will ensure the most 
critical water risks are addressed by your organisation.

It is about:
 Î Building organisational resilience.

 Î Reducing organisation costs.

 Î Developing reputation and 
reinforcing credibility. 

 Î Driving innovation.

 Î Fiduciary responsibility of the board.

 Î Creating value.

 Î Sustaining competitive advantage.

The purpose of this guide is to help 
organisations get momentum in this space 
with a clear methodology and strategy at 
its heart. We have broken down the key 
stages in developing a Water Roadmap, 
looking at:

 Î What is required for each step?

 Î The potential roadblocks and some 
of the common questions that arise.

 Î What support DETA can offer?

Reputational Risks
 Î risk to brand value
 Î risk to customer loyalty

Regulatory Risks
 Î more stringent withdrawal 

and discharge limits 
 Î non-renewal of consents
 Î increased the costs 

of operation
 Î prosecution
 Î additional requirements 

such as monitoring.

Physical Risks
 Î water scarcity
 Î flooding
 Î pollution 
 Î climate change

Introduction
Risks to Business

To find out more about how water management  
is changing in New Zealand and how this  
affects business, check out our white  
paper report available here    
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TitleWater Roadmap - Overview

For the majority of companies, 
creating a Water Roadmap 
will involve very similar stages, 
each of which are examined in 
more detail in this document. 
The two key things to note are that this is 
an iterative and collaborative. Roadmaps 
should be updated annually reflecting 
progress in water efficiency, changes in the 
business, and developments in technology. 
There must also be full buy-in from all 
levels of the company. The strategy set 
by the leadership team requires a strong 
implementation team, and a continuous 
improvement mindset from all members of 
your organisation. We recommend bringing in 
all key stakeholders, 
both internal and 
external, as early 
as possible in the 
process.

Water Strategy Buy-in 
and Development

What is our goal?
Reduction Target

What could we do?
Opportunity Identifi cation

How do we get there?
Water Effi ciency Plan Annual Strategic Review

Integration with Business 
Strategy and Capital Plans

Business Cases + 
Feasibility Studies

Project Implementation

Formal Certifi cation Ongoing Monitoring 
& Refi nement

Where are we now?
Water Footprint Publicly Report

DETA Partnership -
Water Effi ciency Strategy and Business Integration

DETA – Project Delivery,
Business Cases and Implementation

Other Organisations

WATER

The Water Roadmap
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Three Waters Reform
Central government has recently announced its plans to 
move forward with the Three Waters Reform Program. 
Indications estimate the investments required to 
upgrade and replace existing three waters assets are in 
the order of $120 billion to $185 billion.

Furthermore, water, wastewater and stormwater services 
previously provided by the 67 territorial authorities in New 
Zealand will instead be managed by four regional entities. 
These entities will hold the power to change the pricing 
for these services and it is anticipated to change with the 
magnitude of investment required.

Territorial authorities will still 
have the power to manage 
resource consents, therefore 
your local council should 
remain your first point of 
contact in early engagement.

The Water Roadmap starts at 
the governance and strategy 
level of an organisation. 
Prioritising water issues and 
communicating their 
associated risks as 
strategically important 
throughout your organisation 
is the first step.
To drive progress, commitment must be 
made from a top-down level with a clear 
mandate to improve water management. 
Alignment with corporate strategy and 
regulatory requirements assures the 
allocation of resources to effect real change.

This could present itself in a range of 
ways, for example:

1. A strategy defining the overarching mission, 
vision, and goals of your organisation 
towards good water stewardship.

2. Establishing a water management policy.

3. Identifying and assigning responsibility 
to a person to carry out this mandate.

4. Addressing water-related risks in 
your risk management plan.

5. Incorporating the costs and benefits of 
sustainable water management into 
organ- isation plans, including capital 
investment or contractor and supplier 
engagement.

6. Including water footprinting 
in annual reports.

Guiding your Business Towards Water Efficiency

Entity D

Entity C

Entity A

Entity B

Chatham Is

How can DETA help?
For many organisations getting the ball rolling requires specialist 
knowledge. DETA offers Governance Assistance and Strategic Planning 

in a partnership model that will help you gain clarity and align your Roadmap with 
your organisation’s strategic goals.
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Establishing a Baseline 
Development of a Water Footprint
To move forward, the current situation must be 
mapped out to better understand how water is used 
within your organisation and to establish a baseline. 
Therefore, information from an internal and external 
perspective regarding the context, performance 
and compliance of your organisation must be 
compiled so you can develop a water footprint.
Your organisation’s water performance is broken down  
into three scopes:

1. Water withdrawal: The sum of all water withdrawn from surfacewater, 
groundwater, seawater or third-party water and brought within your

2. Water consumption: The sum of all water that has been 
withdrawn and not returned in the same period, or released 
to a different recipient in the same period. Classifications of 
water consumption within your organisation’s boundary

3. Water discharge: The sum of all water discharged outside of your 
organisational boundary to recipients, such as trade waste to a third party 
for example. The quality of discharge varies significantly by industry and 
relevant parameters of concern should also be measured such as BOD, 
COD, nitrogen, phosphorous, total dissolved solids (TDS) or heavy metals.

Gathering information on compliance can be used as a proxy for 
understanding your organisation’s approach to managing water resources. 
This can include water-related regulations, voluntary standards or industry 
standards.

How can DETA help?
The development of a water footprint can be undertaken by a business internally, 
but often expertise or resourcing is not available. In these cases, DETA can 

Develop your Water Footprint. An additional benefit of partnering with DETA is the on- 
going access to our templates and calculation sheets which will allow you to update your 
footprint independently as your expertise increases. The development of a water footprint 
can be undertaken as a single piece of work or as part of the DETA Water Kick Starter 
(please refer to Appendix A on page 16).

Water Risk
Unlike carbon emissions, water is spatial from region to region and temporal with 
conditions changing throughout the year based on both normal and abnormal climatic 
shifts. The water risks affecting your organisation are therefore highly contextual. 
Information on the water risks in your region can be found from:

  Local Councils   NIWA (niwa.co.nz)   LAWA (www.lawa.org.nz)

Champion Baking Leads The Way
Way back in 2010, Christchurch’s Champion Baking Ingredients was already 
leading the way in water efficiency initiatives.  A 22% reduction in water use 
was achieved by designating a team to monitor and implement water efficiency 
projects including a water treatment and reuse system for their flour extraction 
process and a steam leak management schedule. Promotional material was 
also circulated throughout the business to raise awareness and KPI’s were 
created which are reported corporately every month. These examples have no involvement with  

Deta Consulting and are publicly available online
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Water Footprint Reporting and Setting a TargetEstablishing a Baseline 
Development of a Water Footprint

Reporting your water 
performance against a 
public target is an 
essential part of the 
Water Roadmap as it 
ensures your 
organisation owns its 
impacts on water issues 
and enables you to be 
transparent about the 
risks and opportunities 
you face.
These statements are powerful – 
there is no hiding from the problem 
when year to year your progress 
is published. The large number of 
different tools and metrics used 
for reporting can be intimidating or 
confusing at first. To simplify things, 
the following guides serve as the 
basis for most other reporting criteria 
in an attempt to harmonise reporting 
practices for transparency and 
comparability:

 Î GRI 303 Water and Effluents.

 Î The CEO Water Mandate Corporate 
Water Disclosure Guidelines.

After establishing a baseline, setting 
a target is an important step in the 
Water Roadmap that allows your 
organisation to focus time and 
resources on achieving the desired 
outcomes of your water strategy. 
Setting and publishing a target is 
not a straightforward process as a 
majority of targets are mandated by 
councils. Engaging with your relevant 
council when setting targets will 
help ensure that they are not only 
achievable but also satisfy council 
requirements, ensuring an ongoing 
license to operate. More information 
on setting targets is provided in 
Appendix B.

How can DETA help?
As with the development of a water footprint, establishing a target can be 
undertaken by a business internally but often the expertise is not available. 

In these cases, DETA can work with your business and councils to Develop a Target. The 
main benefit of using DETA is our experience with a range of organisations across multiple 
sectors with different timelines and opportunities for reduction, and a track record of 
producing tough but achievable targets. The development of a target can be undertaken as 
a single piece of work or as part of the DETA Water Kick Starter.

Alliance for Water 
Stewardship (AWS)
AWS is a global membership collaboration 
of organisations, NGOs and the public 
sector who aim to contribute to the 
sustainability of local water resources. To 
become a certified member, 5 actions are 
required. The member organisations must 
commit to:

1. Gathering and understanding 
water-related data.

2. Commit to water stewardship and 
create a water stewardship plan. 

3. Implement their plan.

4. Evaluate their performance.

5. Communicate and disclose 
progress with stakeholders.

Ingham’s AWS Certification
In 2017, Ingham’s Te Aroha plant was the first in New Zealand to become 
AWS certified, being recognised for best practice management of their water 
life cycle from collection at source to treatment of wastewater. As of 2021, 
there are just 128 AWS–certified sites worldwide with  
four being Ingham owned.These examples have no involvement with  

Deta Consulting and are publicly available online
These examples have no involvement with  
Deta Consulting and are publicly available online
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By completing the previous 
stages of the Water Roadmap, 
you have begun to better 
understand the water-related 
risks and opportunities 
relevant to your organisation 
and these have been 
communicated and 
incorporated into a water 
strategy. A water footprint has 
been developed and a target 
has been set to establish 
your commitment to 
improved water stewardship. 

Now a plan is 
needed to 
achieve it.

A water efficiency plan provides an 
overview of the potential pathway 
for your organisation’s water 
stewardship journey.

It involves using industry experience 
to look at a range of water efficiency 
opportunities, providing a high-level 
indication of potential savings and costs.

Considerations into previously planned 
expansions or strategy changes are 
included, accounting for movements 
in the market and technological 
improvements.

Plans generally start by exploring point of 
use water reductions, followed by water 
reuse and recycle opportunities.

The result of this process is a 
report that outlines the steps in 
implementation. Start with the easy, 
low-cost improvements that make 
instant business savings now.

This document should be updated 
annually as opportunities are 
implemented and plans evolve. DETA’s 
Water Efficiency Plan can be easily 
integrated with other strategy documents 
and decision-making processes.

Developing a Water Efficiency Plan

How can DETA help?
Of all the stages previously examined this is perhaps the 
stage in which it is most helpful to engage DETA. Our 

expertise across a range of industries in developing these plans 
means we have the processes in place to easily identify potential 
opportunities for your company and have a solid understanding of the 
likely costs and benefits associated with these.

In addition, we have a collection of templates and graphs that will 
allow the plan to be presented in a way that is understandable through 
all levels of the organisation and does not require technical knowledge 
to refer to and discuss.

Fonterra Steps Up
in 2018, Fonterra Pahiatua’s 
manufacturing site installed a 
reclaimed water system that 
successfully captures 500,000 litres 
of condensate from their  
milk powder production process.

This is a significant step towards 
achieving the commitment Fonterra 
made in 2017 of a 20% reduction in 
water use by 2020. Since then they 
have ramped up this commitment to 
30% in water-constrained regions  
by 2030. These examples have no involvement with  

Deta Consulting and are publicly available online

8

stepping up further to  

30%
reduction in water 

use by 2030



Ko te wai te ora ngā mea katoa
Water is the life giver of all things

Maori whakataukī



Opportunity Refinement and  
Business Case Development
The Water Efficiency Plan 
established in the previous step 
provides high level descriptions of 
opportunities and indicative 
savings and costs, but lacks the 
details required for the more 
complex opportunities to be 
immediately implemented.
To do so, concept designs need to be further 
developed and for opportunities where there are 
multiple options, these need to be evaluated. This 
is achieved through the development of feasibility 
studies and/or business cases.

The evaluation of these is likely to follow your 
established business practices, but with water 
efficiency projects, consideration should also be 
given to the sensitivity of escalated water service 
costs, as well as opportunity costs and cost per 
cubic metre of water saved.

Water efficiency projects are often perceived as 
having little economic benefit, but often there 
are a variety of co-benefits that can be far more 
compelling than the water savings.

Including these in the business case for the 
project can shift a project from being seen as 
unattractive to essential. Examples include:

 Î Ensuring your organisation’s legal 
and social license to operate.

 Î Preventing operational crises resulting 
from the inadequate supply or quality of 
water in water dependent processes.

 Î Gaining an advantage over competitors 
because of stakeholder perceptions that 
your organisation uses natural resources 
responsibly with minimal negative impact 
on communities and ecosystems.

 Î Assuring investors that business operations 
will continue to be profitable by securing 
a reliable water supply for operations 
and reducing water-related costs. 

 Î Upholding corporate values based on 
sustainable and equitable development 
by contributing to the well-being of 
local ecosystems and communities.

These aspects should have been integrated into 
your business processes in the first stage (Guiding 
your Business Towards Water Efficiency) but 
when this has not occurred the criteria should 
be adjusted in this step to ensure that the best 
projects/options are progressed with.

How can DETA help?
For a single option feasibility study 
or multiple option comparison 

DETA can provide concise and accurate 
Feasibility Studies/Business Cases in either 
a company specific or in our standard format. 
These will outline the benefits of the project 
– looking at traditional economic metrics as 
well as capital intensity, full life cycle costs 
with water price inflation considered and 
Capital Costs specified to the Capital Cost 
Estimate accuracy required (to meet your 
company Capex Stage Gate requirements).

An additional benefit of using DETA for 
Opportunity Refinement and Business Case 
Development is that our project delivery 
team works in very close collaboration with 
the Water Reduction side of our business. 
This allows for a continuation of the 
partnership previously established and we’ve 
found this has had great outcomes for our 
clients.

OPPORTUNITY

AHEAD
10



Implementation

Refining and evaluating the 
opportunities introduced in the Water 
Efficiency Plan allows for the execution 
of these reduction projects with the full 
understanding of the benefits they will 
provide. Companies have a range of 
internal strategies that dictate how to 
proceed with implementation. However, 
we often find a dedicated resource can 
be incredibly beneficial for water 
efficiency work as it is often 
in addition to the 
business as usual work 
which consumes the 
vast majority of site- 
based engineering 
and project 
engineering time.

Lion Breweries Responds
In 2020 water shortages in Auckland prompted 
the Auckland Council to issue a mandate requiring 
businesses to cut water usage by a minimum of 
10%. Lion Breweries responded to this challenge 
by raising awareness of this issue in the broader 
community and championing a dedicated team to 
uncover water efficiency opportunities.

By staying closely connected with the local water 
authority, Lion achieved a positive outcome of a 
10% reduction in water usage and an additional 7% 
improvement in water efficiency for production.

How can DETA help?
If your organisation requires support to implement 
water projects, DETA can continue to partner with 

you on the Water Roadmap with a range of contracting models 
tailored to best suit your organisation.

Working with DETA through project implementation also 
ensures the seamless continuation of strategy and refinement 
and maintains the connection between the project delivery 
and technical teams, strengthening our partnership.

These examples have no involvement with  
Deta Consulting and are publicly available online
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Continuous Improvement 
- Ongoing Monitoring of 
your Water Footprint and 
Refinement of the Roadmap

A key trait of the Water 
Roadmap is iteration, 
creating continuous 
improvement. It is a living 
and breathing document 
that will need to be 
regularly amended to reflect 
changes in your business, to 
technology, or to the 
operational environment.

Undertaking an annual strategic review 
may show that some opportunities 
produced more savings than expected 
and others less so, there may be a 
change in the way you decide to run 
your business or a change in your 
target markets. Additionally, with large 
investments in renewable technology 
across many industries, the expansion 
of available technology may change 
what best practice looks like on a rapidly 
changing basis. All these factors should 
be considered and accounted for in the 
Water Roadmap in order to produce the 
best results from a water and economic 
perspective.

It is also important to be updating your 
water footprint annually and reporting this 
- making the most of the improved data 
collection methods that have been put in 
place.

How can DETA help?
This aspect of the process ties back to the first step of 
the Roadmap - Governance Assistance and Strategic 

Planning. A long-term partnership with DETA will provide your 
organisation with our ongoing experience and support on how to adapt 
the established strategy and plan for changes in the water landscape. 
Both in terms of available technology and economics as well as in 
governmental policy and previous project outcomes.

In addition, the water footprint established earlier in the Roadmap 
is designed to be owned long-term by your organisation. DETA can 
assist in regularly updating your water footprint in line with your 
sustainability policy, if you don’t wish to do this yourself.

Life Technologies 
Partners with Local 
Council
Life Technologies is a global 
biotechnology company with a plant 
based in Christchurch. After signing 
up to Christchurch City Council’s 
Sustainability Programme they 
implemented a hot water optimisation 
and recovery project. This achieved a 
reduction in water use of 3.2 million 
litres per year, saving up to $20,000 
per year in water and diesel costs.

These examples have no involvement with  
Deta Consulting and are publicly available online
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Formal Recognition of Water Management

For some companies, the end goal of this process is 
obtaining formal certification. ISO 14000 
Environmental Management is an international set 
of standards that provide a framework and practical 
tools to help organisations address their 
environmental impact.
ISO 14000 certification can be achieved by having an accredited 
auditor verify that all the requirements are met. Obtaining the ISO 14000 
certification can be considered a sign of a commitment to the environment, 
which can be used as a marketing tool for companies. It may also help 
companies meet certain environmental regulations.

Pursuing a Water Roadmap and obtaining certification are entirely 
independent processes, and there is no reason why they cannot be run in 
parallel. Many businesses are now choosing to do both.

Silver Fern Farms  
is Recognised
In 2016, after a stakeholder 
review water and wastewater 
management were included as 
material risks affecting Silver Fern 
Farms’ operational efficiency.

A target was set to achieve a 10% 
reduction in water use per kg of 
product as well as a 10% reduction 
in wastewater production per kg 
product.

By 2020, a 30.1% reduction in water 
use per kg of product was realised by 
investing in sensor technology and 
infrastructure renewal and over 14% 
decrease in wastewater per kg product 
was also achieved.

Additionally, Silver Fern Farms 
were awarded the Environmental 
Management System (EMS) – ISO 
standard Gold standard system in 2020 
from these practices.

How can DETA help?
DETA does not provide formal certification, however, 
we have strong ties with a range of Australasian 

organisations who can provide both certification of 
your Water Roadmap and verification of the roadmap 
development. If you choose to work with DETA to develop 
your roadmap as part of the DETA Water Kick Starter we 
guarantee that the resulting inventory and methodology will 
be suitable for certification.

These examples have no involvement with  
Deta Consulting and are publicly available online
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There are clear strategic and financial advantages in 
developing your company’s Water Roadmap. It is about 
future proofing your organisation, innovating, building 
reputation and mitigating against the risk of a high water 
cost. Consumers who demand improvements will vote 
with their wallets. Being proactive rather than reactive 
will allow your business to not only survive but thrive in 
the evolving economic landscape.

Summary
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Whether you decide to go down this path internally or you are looking for 
external partnership through a programme similar to our DETA Water 
Kick Starter, our door is always open for advice or just a chat to get you 
headed in the right direction.

Get started! 

Check out some of our case studies 
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For the purpose of kick starting an 
organisation’s water journey we have 
rolled the four key stages of the Water 
Roadmap into a single offering called 
the DETA Water Kick Starter. 

Water Footprint 
 Î In a format that can be updated 

internally in the future

Reduction Target
 Î A clear reduction goal for the organisation 

based on consideration of all relevant factors

Opportunity Identification
 Î Depending on the type of organisation a Process 

or Business Flow Schematic will be prepared in a 
workshop with key stakeholders so as to brainstorm 
the identification of water reduction opportunities

Water Efficiency Plan 
 Î The recommended implementation order of 

opportunities with a visual representation of the 
impact each will have, and the water / wastewater levy 
threshold that will tip the economics in its favour.

Appendix A

WATER



Deta Water  
Kickstarter

Who is the DETA 
Water Kick Starter for?
The DETA Water Kick Starter is for any 
business in any sector who has a drive 
to make positive change. Whether you’re 
just starting on your water reduction 
journey, or you’re well on your way, the 
DETA Water Kick Starter can help you 
understand the next steps towards your 
water efficient operation.

What will be the 
key deliverables?
The key deliverable is a report which will 
describe the journey from where your 
company is now to where you want to go. 
It includes a:

 Î Water Footprint.
 Î Reduction Target.
 Î Process/Business Flow Schematic.
 Î Water Efficiency Plan including:

 • Water Transition Pathway 
(Opportunity Summary).

 • Reinvestment Strategy Curves. 
 • Capital Intensity Curves.

What will be  
the next steps?
This process forms a springboard 
from which you can jump into the 
refinement and detailed evaluation of 
the recommended opportunities and 
can either be a one-off interaction 
with DETA or part of an ongoing 
partnership through implementation 
and an ongoing strategic relationship.
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Data AnalysisThe DETA Template

Digital Kick-Off 
Meeting Collate Info Completed 

Template

Water Footprint

Where are we now? 
Developing your Water Footprint
The Purpose?
 Î To understand where your organisation is currently sitting 

withdrawal, consumption and discharge-wise.
 Î What sources of withdrawal, consumption and discharge currently exist?
 Î Which sources are necessary to include in the DETA Water Kick Starter?

The outcome is a simple presentation of your current footprint which will 
immediately highlight where the most effort should be spent.

How it Works?
 Î Discussion to identify boundaries for the footprint. 
 Î DETA provides a template for data collection.
 Î DETA transfers your information into our templates andprovides a one 

page Water Footprint report including boundaries (see page 19).
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Water Footprint - AUSNZ Foods
Context
After being issued multiple fi nes for discharge non-compliance, 
AUSNZ is at risk of receiving an abatement notice from local 
councils. AUSNZ Foods must either upgrade their wastewater 
treatment plant or reduce their discharge by 15%.

Withdrawal
902,700 m3 per year

Consumption
902,700 m3 per year

Discharge
858,000 m3 per year

Compliance
 � Five incidents of failing internal 
discharge compliance criteria

 � 2 incidents failing regulatory 
compliance criteria

Boundary and Exclusion Identifi cation

Performance

Plant A CIP 24.8%

Plant A Purge / Rinse 1.8%

Plant A Equipment Water 7.4%

Plant A Hoses / Foaming 1.9%

Plant A Others 3.4%

Plant B CIP  3.7%

Plant B Purge / Rinse 5.2%

Plant B Equipment Water 3.2%Plant B Hoses / Foaming 0.3%

Plant B Others 3.9%

Plant C CIP 14.0%

Plant C Purge / Rinse  0.4%

Plant C Equipment Water 5.8%

Plant C Hoses / Foaming 0.3%

Plant C Others...

Plant A & Plant B Utilities 7.4%

Plant C Utilities 1.8%

Unaccounted For 6.8%

Billing Discrepancy  6.2%

Foods Total 22%

Unaccounted Total 13%

Plant A Total 39%

Plant B Total 16%

Utilities Total 9%

COD

4220

TSS

mg/L

1164

BOD

1209

BOD

427
Quality

Third-party

70%

Bore

70%

Supply

ExcludedIncluded

End
Consumer

Third-party 
Supply

Bore Supply Leaks & Spills

Evaporation

Factory

Trade Waste Water Waste

Raw Material

  The primary driver for AUSNZ 
Foods to address their water 
use is the regulatory risk 
imposed by local councils 
on their water discharge.

  There is a visible difference 
between the volume of 
water billed and measured 
indicating a metering issue 
needs to be resolved

  Here we introduce a fictitious 
manufacturing company 
called AUSNZ Foods so 
as to give the reader a 
better understanding of the 
Water Roadmap process

  CIP is the largest consumer 
of water by end use for 
AUSNZ highlighting the 
need to focus on these 
systems in the next stages.

  Plant A is the largest 
consumer of water by area 
for AUSNZ highlighting the 
need to focus on these 
systems in the next stages.

  Indirect sources of water 
such as the water embedded 
in the raw materials AUSNZ 
consumes are recognised but 
not included for consideration 
in the next steps.
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AUSNZ Foods Water Targets
After working with DETA and consulting local council, AUSNZ Foods has 
set the following targets:

 Î Reduce water intensity from 3.9 m /kg product to <3.3m /kg product by 2030.

 Î 15% water reduction at manufacturing sites by 2030.

 Î 100% of manufacturing sites treating wastewater 
to leading industry standards by 2030.

AUSNZ Foods 2030 Water Reduction Targets

What is our goal? – Setting a Reduction Target

Target Considerations
 Î What is the extent of current opportunities? 

 Î How far could the current known opportunities take you? 

 Î What is the market dictating and what are competitors doing?

 Î What would be the competitive advantage of 
targeting different levels of reduction?

 Î What is your business plan for the next 10 years? Are you 
expanding, maintaining status quo, diversifying?

Other considerations that 
could be included
 Î How it will be measured 

and monitored? Actions 
to achieve and maintain 
(or exceed) it? 

 Î Planned timeframes 
to achieve it?

 Î Financial budgets 
allocated for actions? 

 Î Positions of persons 
responsible for actions 
and achieving targets?
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Process 3

Process 7

Process 4

Process 5Process 6

Process 2Process 1

Chilled Product

Dry Product

Trade Waste

Other Product

Inputs OutputsOperations

Bore Supply

Unprocessed 
Product

Third-party 
Supply

What could we do? – Opportunity Identification

The Steps of Opportunity 
Identification
1. Workshop with Key Stakeholders to 

Develop Process/Business Flow.

2. Development of Process or 
Business Flow Schematic.

3. Development of Efficiency, 
Technology and Operation 
Improvement Opportunities 
– Usually Lower Capital, Low 
Return (Proactive approaches – 
reducing or eliminating freshwater 
requirements at source).

4. Development of Large-Scale 
Process Changes and/or Reuse 
and Recycle Opportunities – 
Usually Higher Capital, High 
Return (Reactive approaches 
– optimally managing 
discharged water after use).

  How could we optimise water usage?
  Could we improve recovery?
  Are there more opportunities for reuse? 
  Do we need to use water at all?

Process Flow Schematic – AUSNZ Foods
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End Customer

3rd Party Transport
to Customer

Wastewater

Product

OutputsInputs Operations

Third-party 
Supply

Vehicle Washing

Facility Heating

Domestic Use

Sanitation

Transport

Vehicles to 
operations

Vehicles to 
maintenance

  Could rainwater capture be implemented?
  Is the vehicle wash equipment using water efficient fittings? 
  Have the boiler controls been optimised?

Business Flow Schematic – AUSNZ Logistics 

   Here we introduce a fictitious logistics company called 
AUSNZ Logistics so as to give the reader a better 
understanding of the Water Roadmap process

  For non-manufacturing 
businesses instead of a 
Process Flow Schematic 
we use a Business Flow 
Schematic which is a 
better representation of 
how the business operates 
and how this relates to 
the water performance.

  Has a baseline been 
established?

  Does the volume of water 
billed equal the volume 
of water measured or is 
there an issue that needs 
to be investigated?

What could we do? – Opportunity Identification
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What could we do? – Water Transition Pathway

  CAPEX are ±50% accurate capital cost estimates 
appropriate for project screening - factored off 
similar projects in terms of scope and scale.

  We focus on reducing demand and increasing reuse before looking at improving wastewater 
treatment - while installing sub-meters does not explicitly result in water reduction, it is often 
the first port of call in a suite water management tools as they provide a short term capital cost 
that can defer capital expenditure, improve network management and control water loss.

  Financial Measures – Can 
be customised to your 
preferred metrics 

   Exceeds target established 
in previous stage!

Opportunity
Type Actions Year

Water Savings Wastewater Savings Energy Savings
(thermal energy) CAPEX OPEX

Savings NPV Payback 

m3/y $/y
Water

Reduction m3/y $/y
Wastewater 
Reduction kWh/y $/y CAPEX (k$)

OPEX
Savings (k$/y) NPV (k$) Payback (y)

Water
Demand 
Reduction

 � Implement leak management plan 

 � Increase recovery setpoint in CIP system

 � Install Temperature Controls

 � Optimise equipment operating water flows

 � Install adjustable nozzles on hoses

2021

2022

2023

2024

2025

4600

3600

41000

39300

2300

6,900 

5,500 

62,200 

59,700 

3,400 

0.5%

0.4%

4.5%

4.4%

0.3%

4400

3400

39000

37400

2200

13,500 

10,600 

120,600 

115,700 

6,700 

0.5%

0.4%

4.5%

4.4%

0.3%

-

221000

2213000

-

-

0 

6,800 

67,700 

0 

0 

Maintenance

0 

59 

80 

6 

20 

23 

251 

175 

10 

110 

123 

1,299 

876 

50 

Immediate

Immediate

0.2

0.5

0.5

Water 
Reuse
Increase

 � Recover steam cooling water 

 � Recycle water to the cooling tower 

 � Recycle CIP water

 � Reuse recovered equipment 
water as cooling water

2028

2028

2028

2028

5200

6200

27800

14400

7,900 

9,400 

42,100 

21,800 

0.6%

0.7%

3.1%

1.6%

4900

5900

26400

13700

15,200 

18,200 

81,600 

42,300 

0.6%

0.7%

3.1%

1.6%

-

-

569000

-

0 

0 

17,400 

0 

5 

18 

246 

120 

23 

28 

141 

64 

119 

131 

538 

237 

0.2

0.7

1.7

1.9

Improved
Wastewater
Treatment

 � Wastewater treatment upgrade 2030 -  - - -  - - -167995 (5,137) (1,600) (5) (8,723) nil
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What could we do? – Reinvestment Strategy Curves 

We are a big believer that water reduction not only reduces operating costs, 
but also increases business resilience. The cumulative OPEX savings not only 
exceeds the capital investment but also reduces and defers the capital 
investment required to stay operational. The cost of doing nothing 
significantly outweighs the cost of acting now!

AUSNZ Foods - Cumulative OPEX savings vs Capital Invested AUSNZ Foods - Capital Investment Pathway

  Accounts for the increase in 
water services cost, which 
affects operational costs.

  Represents where capital 
needs to be spent - can be 
integrated into capital plans.

  Aligns with Water 
Efficiency Plan.

  Choosing to under take a water roadmap reduces the capital 
required to upgrade AUSNZ Food’s wastewater treatment 
plant. The savings generated in 2030 matches and often 
exceeds the cumulative capital investment required 
showing water efficiency projects pay for themselves!
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What could we do? – Capital Intensity Curves 

  Represents the cost per metre cubed of water saved.
  Different options can be dropped in depending on initial preference.
  Shows the low-cost approach DETA uses in their Water Efficiency Plans.
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What could we do? – The Cost of Doing Nothing

As previously stated, the cost of nothing outweighs the cost of acting now. This includes both operational 
savings, and a reduction in the capital required for a new WWTP, if it were required. The primary benefit for 
AUSNZ Foods is the deferment of capital expenditure on upgrading their WWTP as they achieved a 15% 
reduction in water discharge with DETA’s help
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Appendix B – Frequently Asked Questions
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 Î New Zealand

 Î Australia

 Î Pacific Islands

deta.global
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4.3 Conclusion 
The Water Roadmap is a guide that is intended to be used as content in a marketing strategy. It will 

report the motivations, steps and examples involved in undertaking water efficiency programmes as 

described in objective 5. Presenting a guide with a framework to developing water efficiency 

programmes will attract and generate leads. These leads will be businesses who are searching for a 

solution to their specific “pain point”, which in this case are industrial water management 

challenges. The Water Roadmap should reach prospective customers who are searching for 

information about their industrial water challenges, therefore the education provided in the guide 

should attract prospective customers with the greatest potential of becoming future customers. This 

content is valuable because not only should it increase sales for Deta’s water and wastewater 

reduction services, but it should also position Deta’s brand as a thought leader in sustainability.   
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5 Deliverable 3: Water white paper 

5.1 Introduction 
The water white paper presents information that will help the reader understand, how New 

Zealand’s freshwater resources are changing, how New Zealand is responding and why businesses 

should implement water efficiency programmes. It does this by presenting a problem and the 

context before providing direction on solutions that can be implemented. This report is presented as 

independent content but also acts as supplementary material to the Water Roadmap, expanding on 

why industrial water management needs to be improved. The problem of water management in 

New Zealand is still developing, so this report was produced to reinforce the message that industrial 

water management needs to be improved to drive action to be taken. 

The water white paper was first developed as a text document before it was refined, and graphics 

were added to create the final deliverable. Throughout this process, feedback was received from the 

project contact, sponsor, and mentor. Information from the market analysis was used to further 

expand on the drivers for industrial water management originally presented in the Water Roadmap. 

Water consent and availability data were obtained from government sources and processed to be 

presented in the report. This is presented in Appendix 9.2.  
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5.2 Water white paper 
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This report will help you: 

 

1. Understand how New Zealand’s freshwater 

resources are changing; 

 

2. How we as a country are responding; and 

 

3. Why your business should implement a water 

efficiency programme. 

 

 

 

 

 

 

Why is water important?  
Ko te wai te ora ngā mea katoa - Water is the 

life-giver of all things. 

Water is important to every living thing on Earth. It 

surrounds us, covering 71% of this Earth and even 

makes up 60% of ourselves. It is important to 

understand that only 2.5% of Earth’s water is the 

freshwater that sustains our life on this planet, 

perpetually changing through natural water cycles.   

Human societies have evolved alongside water. It 

transports the building blocks of life into our bodies 

while flushing toxins out. It feeds our crops ensuring a 

secure food supply and supports basic public health 

through water, sanitation, and hygiene (WASH) 

services. Water has been fundamental in everything 

from establishing transport and trade routes to being 

the fluid at the heart of the industrial revolution in the 

form of steam.  

Water is a unique and non-substitutable resource. As 

the foundation of life, societies, and economies, it 

carries multiple benefits yet has proven extremely 

difficult to value, illustrated by its historical 

mismanagement.  

Here in Aotearoa New Zealand, Māori see water as an 

entity that gives life and food. Te Ao Māori1 (the Māori 

worldview) accepts the interconnectedness and 

interrelationship of all things, including water. 

Embedded in this view are the principles of 

kaitiakitanga (guardianship of the land), which 

recognises we the people have an intergenerational 

duty to restore and increase the mauri (life force) of 

our water, nurturing this reciprocal relationship. 

 

 

https://ourlandandwater.nz/about-us/te-ao-maori/
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The water challenge in Aotearoa New Zealand 
Aotearoa New Zealand has a large quantity of renewable freshwater resources that until recently have been taken for granted. It is estimated that on average, each New 

Zealander uses 227 litres of water per day2 while half the world’s population uses 95 litres per person per day. In 2007, Aotearoa New Zealand had the second-highest water 

abstraction per person out of 26 OECD countries3. Ratepayers pay for both the water that is used and the infrastructure needed to treat and supply that water. Saving water 

not only reduces the volumetric cost associated with water use but more importantly, it defers the investment required for infrastructure such as dams, reservoirs, and 

treatment plants.  

Most of Aotearoa New Zealand’s freshwater comes from dams, rivers, and aquifers; the right of use is generally allocated through resource consent. Water allocation is 

constrained by allocation limits, with a purpose to preserve the environmental, communal, economic, and cultural requirements of a specific freshwater resource. Allocation 

limits are typically based on a river’s minimum flow rate, an aquifer’s recharge rate or a reservoir holding level. Historically, water was allocated on a first-come-first-served 

basis during a time when hydraulic information on rivers was inadequate or incomplete and the connectivity between groundwater and surface water was not well understood. 

This has resulted in at least surface water or groundwater source being fully or over-allocated in each region.  

Uneven distribution of freshwater resources means that it is not always available where or when we need it. Some regions use more than others and drier parts of the country 

tend to have the highest demand4. Several eastern regions, including Canterbury and Otago, have surface water catchments that are highly allocated, so come under increased 

pressure during drier times of the year. As a result, we are forced to divert water across regions, like the pipeline5 supplying Auckland with drinking water from the Waikato 

River.  Approximately 75% of water consents are allocated to surface water resources; however, regions such as Auckland, Canterbury and Marlborough have highly allocated 

groundwater sources (see Figure 1 below) 

 

 

Figure 1 - The water allocation ratio calculated as consented use (m3) over the volume available to consent (m3). Only regions 
that had the complete information were displayed (source LAWA4). 

I 

l 

___J 

I 

_j 

• • 

https://www.learnz.org.nz/water172/bg-standard-f/water-use
https://www.lawa.org.nz/explore-data/water-quantity/water-quantity-national-picture/international-comparisons/
https://www.lawa.org.nz/explore-data/water-quantity/water-quantity-national-picture/international-comparisons/
https://www.lawa.org.nz/explore-data/water-quantity/#/tb-national
https://www.beca.com/what-we-do/projects/water/waikato-pipeline-and-pump-station
https://www.lawa.org.nz/explore-data/water-quantity/


 

 

  

For regions like Auckland, a growing population and 

industry coupled with periods of drought has placed 

stress on their storage dams leading to water 

restrictions in 1994 and more recently in 2020. During 

times of short supply, ratepayers can be squeezed on 

the price of water and in some situations mandated to 

reduce their water consumption by as much as 30%6. 

Investigations into supply solutions are underway as 

natural rainfall patterns are not expected to match the 

increasing demand.  

Land intensification has placed increased strain7 on 

Canterbury’s freshwater resources. The region 

allocates more water for irrigation than all other 

regions combined8, reaching or exceeding allocation 

limits in some areas. There are additional concerns 

that excessive nitrate leaching is contaminating 

drinking water sources with nitrate levels exceeding 

drinking water standards9 in some areas, driving 

capital expenditure into expensive wastewater 

treatment facilities for some industry players.  

Hawkes Bay is already investigating water storage 

solutions10 after over-allocation and droughts have 

seen rivers dry up and prevented the expansion of the 

orchard and wine industries11. Tasman is facing a 

similar challenge12 where over-allocation of the 

Waimea River and its associated aquifers has seen 

three urban supply bores shut down because of 

saltwater contamination risk and council imposed 

water restrictions nearly every summer since 2001. A 

storage dam has been proposed to relieve the region 

during frequent spells of dry weather and drought, but 

at considerable expense to ratepayers.  

Aotearoa New Zealand’s landscape is transforming as 

native forests and wetlands are under pressure from 

increased land intensification in forestry, urbanisation 

and agriculture. 

https://www.stuff.co.nz/auckland/121650211/has-auckland-outgrown-its-water-supply
https://www.water-alternatives.org/index.php/alldoc/articles/vol11/v11issue3/465-a11-3-18/file
https://www.stats.govt.nz/indicators/consented-freshwater-takes
https://www.stats.govt.nz/indicators/consented-freshwater-takes
https://www.stats.govt.nz/indicators/groundwater-quality
https://www.stats.govt.nz/indicators/groundwater-quality
https://www.epa.govt.nz/assets/FileAPI/proposal/NSP000028/Ministers-Direction/7f5aeb17f4/FINAL-Report-and-Decisions-Volume-1-of-3-Report-18-June.pdf
https://www.epa.govt.nz/assets/FileAPI/proposal/NSP000028/Ministers-Direction/7f5aeb17f4/FINAL-Report-and-Decisions-Volume-1-of-3-Report-18-June.pdf
https://www.newshub.co.nz/home/new-zealand/2021/04/hawke-s-bay-s-bridge-p-facing-detrimental-water-crisis.html
https://www.newshub.co.nz/home/new-zealand/2021/04/hawke-s-bay-s-bridge-p-facing-detrimental-water-crisis.html
https://www.newsroom.co.nz/2018/08/26/210049/the-dam-that-divides-a-dry-district


 

    

The shift from cattle and beef farming to dairy farming 

has increased the demand for fresh water irrigation13 

as the area for irrigated land has increased from 

384,000 hectares in 2002 to 747,000 hectares in 2017. 

This has had a two-fold effect, destroying natural 

ecosystems that had once regenerated waterways 

and mitigated the impacts of climate change, and 

replacing them with land uses that, unless done well, 

degrade our waterways. 

 Our Freshwater 202013 reported: 

 76% of native freshwater fish species were at risk 

of extinction in 2017. 

 

 95-99% of river length in urban, pastoral, and 

exotic forest areas are not meeting water quality 

guidelines (according to computer models).  

 

 Reduced river flows reduce the habitat for native 

freshwater species and increase the negative 

effects of temperature and nutrient or pathogen 

concentration.  

Climate change is expected to increase the frequency 

of extreme weather events and disrupt natural rainfall 

patterns. An average temperature increase of 1°C has 

been recorded across New Zealand in the past 

century, with MPI forecasting a further 0.5°C to 1°C 

increase14 predicted by 2040 with even greater 

increases at higher elevations (see Figure 3 below).  

Increased temperature will increase the volume of 

water needed for a variety of purposes. Mean 

precipitation is expected to decrease15 along the east 

coast of both islands (Gisborne, Hawke’s Bay and 

Canterbury) in the winter and farther north (Auckland, 

Northland and Bay of Plenty) in the spring.  

Increased dry days and droughts are expected to 

increase in frequency and severity14, particularly for  

the north and east of both islands increasing the risk 

of water shortages (see Figure 4 below).  

Extreme rainfall is forecast to increase in western 

regions and the south of the South Island15, which can 

cause flooding. Flooding presents the risk of 

contaminating sources of drinking water and 

damaging vulnerable sections of water infrastructure. 

Regions such as Auckland, Hawke’s Bay, Tasman/ 

Marlborough and Canterbury are at extreme risk of 

experiencing water scarcity as a result of climate 

change, as they have both high agricultural and 

industrial water use and highly allocated water 

resources. Adaption to these changes will be vital for 

producers, processors, and communities to reduce 

the severity of these impacts.  

The Ministry for the Environment has recognised 

climate change as an extreme risk16 to potable water 

supplies (availability and quality) due to changes in 

rainfall, temperature, drought and extreme weather 

events, receiving an urgency score of 93 out of 94. 

Social awareness of these issues is prevalent; a survey 

by Water NZ17 in 2017 found 86% of respondents were 

concerned about water shortages and 89% were 

concerned about the drinking water quality in 

Aotearoa New Zealand. Furthermore, almost three in 

every four people (73%) are concerned about poor 

water quality in their waterways.  

These specific examples are indicative of what is 

occurring more generally nationwide. The increase in 

water demand from competing uses, combined with 

the need to halt further degradation of our natural 

water bodies and operate within environmental 

limits, pose significant challenges for the availability 

and security of water. These are crucial issues both for 

the public and for the industries that operate within 

Aotearoa New Zealand. 

 

https://environment.govt.nz/publications/our-freshwater-2020/
https://environment.govt.nz/publications/our-freshwater-2020/
https://environment.govt.nz/assets/Publications/Files/our-freshwater-2020-summary.pdf
https://www.mpi.govt.nz/dmsdocument/47770-Water-Availability-and-Security-in-Aotearoa-New-Zealand
https://www.mpi.govt.nz/dmsdocument/47770-Water-Availability-and-Security-in-Aotearoa-New-Zealand
https://niwa.co.nz/our-science/climate/information-and-resources/clivar/scenarios
https://www.mpi.govt.nz/dmsdocument/47770-Water-Availability-and-Security-in-Aotearoa-New-Zealand
https://www.mpi.govt.nz/dmsdocument/47770-Water-Availability-and-Security-in-Aotearoa-New-Zealand
https://niwa.co.nz/our-science/climate/information-and-resources/clivar/scenarios
https://niwa.co.nz/our-science/climate/information-and-resources/clivar/scenarios
https://environment.govt.nz/assets/Publications/Files/national-climate-change-risk-assessment-new-zealand-snapshot.pdf
https://www.waternz.org.nz/Attachment?Action=Download&Attachment_id=2517
https://www.waternz.org.nz/Attachment?Action=Download&Attachment_id=2517


 

 

 

  

Figure 3 - Projected changes in Mean Annual Temperature by 2040 (source 
MPI14). 

Figure 4 - Projected changes in annual accumulated PED (indicator of 
drought intensity and duration) by 2040 (source MPI14). 

Change in Annual Mean Temperature Between 1995 and 2040 
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https://www.mpi.govt.nz/dmsdocument/47770-Water-Availability-and-Security-in-Aotearoa-New-Zealand
https://www.mpi.govt.nz/dmsdocument/47770-Water-Availability-and-Security-in-Aotearoa-New-Zealand


 

 

  

What Aotearoa New Zealand is doing 

about it? 
Aotearoa New Zealand is a signatory to the United 

Nations Sustainable Development Goals. Goal 618 is to 

ensure availability and sustainable management of 

water and sanitation for all. To take action, the 

Aotearoa New Zealand Government announced the 

Essential Freshwater work programme19 in 2018, 

which included new rules and regulations to: 

 Stop further degradation of Aotearoa New 

Zealand’s freshwater resources and start making 

immediate improvements so that water quality is 

materially improving within five years. 

 

 Reverse past damage to bring Aotearoa New 

Zealand’s freshwater resources, waterways, and 

ecosystems to a healthy state within a generation. 

 

 Address water allocation issues, by working to 

achieve efficient and fair allocation of freshwater 

resources, having regard to all interests including 

Māori, and existing and potential new users. 

In September 2020, the Ministry for the Environment 

released an update to this programme, the National 

Policy Statement for Freshwater Management 202020. 

Specifically, the concept of Te Mana o te Wai has been 

introduced that prioritises first, the health and well-

being of water bodies and freshwater ecosystems, 

second, the health needs of people and third, all other 

social, economic, and cultural needs now and in the 

future.  

 

 

 

 

 

 

We can expect to see substantial changes in the near 

future for freshwater management. For businesses, 

this is likely to mean more stringent abstraction and 

discharge limits, increased costs for water and 

wastewater services or providing evidence that water 

efficiency initiatives are being undertaken to secure 

consent. Some examples of this change already 

occurring include the Resource Management Act 

reform21 and the Three Waters reform22. More 

information on these changes can be found using the 

links provided.  

 

https://sdgs.un.org/goals/goal6
https://environment.govt.nz/what-government-is-doing/areas-of-work/freshwater/e/
https://environment.govt.nz/acts-and-regulations/national-policy-statements/national-policy-statement-freshwater-management/
https://environment.govt.nz/acts-and-regulations/national-policy-statements/national-policy-statement-freshwater-management/
https://environment.govt.nz/what-government-is-doing/key-initiatives/resource-management-system-reform/overview/
https://environment.govt.nz/what-government-is-doing/key-initiatives/resource-management-system-reform/overview/
https://www.dia.govt.nz/Three-Waters-Reform-Programme


 

 

  

How do business activities affect our 

water? 
Water is an essential resource to all businesses and 

access to a reliable supply is imperative. This is 

particularly true for manufacturing, which is one of 

the most water-intensive industries globally and an 

critical industry to the New Zealand economy. To 

remain resilient, businesses in this sector must be able 

to adapt to the regulation that is changing the 

business environment.  

Water is used for a range of activities in 

manufacturing, such as processing, washing, diluting 

and seal water. Improved water efficiency in these 

areas is more than just good resource management 

and the benefits extend far beyond cost savings. It 

includes the ability to maintain a legal and social 

license to operate, preventing operational crises and 

increasing investor confidence and business 

reputation.  

“Cascades of quality” is an important concept when 

considering water recovery. The Dow Chemical 

Company23 in the Netherlands takes advantage of this 

concept by using membrane filtration to treat 

municipal wastewater before reuse as boiler feed 

water and cooling tower make-up water. 

Water efficiency is not a challenge isolated on its own, 

as water and energy are inextricably linked. This is 

clear where water is used for heating and cooling, but 

significant amounts of energy are also involved in 

pumping water, and for water and wastewater 

treatment. For that reason many water saving 

opportunities also result in energy savings, giving the 

synergistic benefit of reducing both carbon and water 

footprints simultaneously.  This is not only good from 

an environmental perspective, but it can also 

 

significantly improve the financial return of the 

project, as energy cost savings are often greater than 

water cost savings. 

Anaerobic digestion is one example of a process that 

achieves this dual water-energy benefit and is under-

utilised in New Zealand. Anaerobic digestion can be 

used to biologically digest organic component of 

wastewater to produce biogas. This biogas can be 

used as a fuel to produce heat and/or electricity, while 

reducing biogenic emissions from the wastewater by 

up to 95%. 

Alternatively, biogas can be refined into biomethane, 

which is a renewable green version of methane that 

can be used as a direct substitute for natural gas.  In 

the coming years it is hoped that the necessary 

systems will be put in place to allow biomethane to be 

fed into the natural gas network in place of fossil fuel 

sourced natural gas. 

A study24 conducted by Beca, Firstgas Group, Fonterra 

and EECA has found that utilising available industrial 

wastewater streams (dairy, meat, and pulp and paper) 

could produce a biogas potential of 2.4 - 3.2 PJ/year. 

This represents 4-5% of the existing natural gas 

demand25 of New Zealand’s industrial sector. 

Currently, there are at least three industrial 

manufacturing sites in New Zealand taking advantage 

of industrial waste streams through anaerobic 

digestion. Fonterra Tirau has been capturing biogas to 

displace natural gas in their boiler since 1984. At the 

time, it was the first full-scale anaerobic plant for the 

treatment of dairy wastes and one of the largest 

anaerobic plants for industrial wastes in the world. It 

can process a wastewater flow of 3 million litres per 

day26 and produce around 12 TJ of biogas per year. 

https://onlinelibrary.wiley.com/doi/10.1002/cite.201900086
https://onlinelibrary.wiley.com/doi/10.1002/cite.201900086
https://gasischanging.co.nz/assets/uploads/Biogas-and-Biomethane-in-NZ-Unlocking-New-Zealands-Renewable-Natural-Gas-Potential.pdf
https://www.eeca.govt.nz/insights/energy-end-use-database/
https://www.eeca.govt.nz/insights/energy-end-use-database/
https://www.bioenergyfacilities.org/facility/fonterra-dairy-tirau
https://www.bioenergyfacilities.org/facility/fonterra-dairy-tirau


 

 

  

Fonterra Darfield has recently installed an anaerobic 

digester in 2020 to process a much smaller volume of 

waste and an AFFCO site based in Awarua captures 

biogas from their anaerobic lagoon similar to Fonterra 

Tirau. 

Water management opportunities 
There are a variety of water management 

opportunities (WMOs) to be explored depending on 

the type of business activities performed and the 

outcomes expected. When implementing water 

efficiency projects, here are some key aspects to 

consider: 

Waterless Alternatives  

These should be considered before exploring other 

opportunities. They can maximise results and may be 

easier or more effective to implement. 

Demand Reduction 

Demand reduction should be investigated before 

considering alternative water sources. This includes 

activities such as optimising flow rates and pressures 

to the required setpoints to ensure no more water is 

being used than necessary. 

Alternative Supply Sources  

Recovering and reusing water where possible is just 

common sense, but it is surprisingly uncommon in 

much of industry. Sometimes water treatment may be 

required to provide adequate water quality, but often 

no treatment is necessary if a high quality wastewater 

can be reused in an application that has less stringent 

water quality needs.  As a result of this, wastewater is 

now starting to be seen as a valuable resource. 

One key water efficiency step for many sites is to 

install metering.  Metering is a short-term capital  

 

investment that can help inform decision making, 

commonly enabling greater efficiency gains and in 

some cases the ability to defer larger capital 

investments. 

Some common WMOs that can arise on industrial sites 

are presented in Table 1. 

Table 2 - Common water management opportunities. 

WMO Description 

1 Leak management plan 

2 Install adjustable/water-efficient fittings 

3 Optimised equipment operation 

4 Recover equipment water for cooling and 
cleaning 

5 Anaerobic digestion of wastewater 

Concluding thoughts 
Water is a valuable natural resource that has been 

used by humankind for thousands of years and if 

treated as such, it will naturally replenish and can 

continue to be used for many more years to come.  

It has been recognised that water demand will 

continue to increase in an unsustainable way with 

increased production and climate change effects. New 

Zealand is at the onset of significant transformation in 

national water management that will compel New 

Zealanders to change their behaviours regardless of 

whether they are prepared or not.  

Businesses are in a unique position with the reach and 

resources necessary to affect real change and drive 

development in this space. Now is the time to prepare 

for the future and get ahead of the eight ball. 
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5.3 Conclusion 
The water white paper is marketing content that aims to achieve the same outcomes as the Water 

Roadmap by further justifying the business case for water efficiency programmes. This is done by 

presenting a report that more comprehensively describes the drivers for improved industrial water 

management in New Zealand compared to the Water Roadmap. Examples of typical water 

management opportunities are then presented. As with the Water Roadmap, the white paper has 

value in that it educates potential customers along their buying decision process. This deliverable 

however is more likely to educate earlier in the buying decision process during the problem 

recognition stage, compared to the Water Roadmap that educates in the later stages of the process, 

such as information searching and evaluation of alternatives. Again, the value of marketing content 

is the power to educate which influences potential customers to favour a given supplier due to their 

knowledge in the field.  
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6 Project Conclusions 
Deta Consulting is an engineering company whose business focuses on sustainability and specialise 

in carbon reduction projects. Deta also offers water and wastewater reduction services to their 

clients and recognise the important role that improved water management can play in industrial 

emission reduction. Changes to the regulatory landscape will also drive the need to improve 

industrial water management in New Zealand, including The Essential Freshwater work programme, 

RMA reform and the Three Waters reform. 

 It is expected that an increasing number of New Zealand businesses will be searching for solutions 

to their water management challenges as both the carbon and water spaces develop. To remain 

leaders in sustainability, Deta developed this project to create content that will be incorporated into 

their marketing strategy. This content will provide information that will attract and engage with 

potential customers who may be at various stages along the buying decision process. The content is 

targeted at the manufacturing sector as this sector displays a need for improved industrial water 

management and is the market Deta operates in. 

The value of this marketing content is that it will educate the prospective buyer in their journey 

along the buying decision process. The white paper will help the buyer recognise a problem in 

industrial water management by communicating the drivers to undertake water efficiency 

programmes. The Water Roadmap builds on the problem specifications outlined in the white paper 

by communicating the steps involved in undertaking water efficiency programmes. The education 

provided by this content will display Deta’s expertise in their field, favouring Deta as the selected 

supplier when the buyer searches for and evaluates different options. Ultimately, this should 

increase sales for Deta, increasing their bottom line.   
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7 Limitations 
To drive progress in an area that is under-developed forecasts must be made which include 

assumptions about the future. These assumptions can limit the ability of the marketing content to 

be effective. The next section will provide recommendations to address these limitations and future 

work to produce an effective Water Roadmap and white paper for Deta. 

This project aimed to create content that educates businesses on the importance of improving 

industrial water management and the process to do so within New Zealand. The creation of the 

Water Roadmap is based on an assumption that the reader recognises they have a problem related 

to industrial water management and that they do not have the resources to address this challenge 

on their own. The challenge of industrial water management is still under-developed in New Zealand 

and the potential customers who recognise that it is a problem for their business may have the 

resources to undertake water efficiency programmes independently. One limitation of this guide is 

that the potential customers who would benefit the greatest from water and wastewater reduction 

services may not identify industrial water management as a problem for their business. 

To address this limitation a water white paper was created to further define the problem of 

industrial water management in New Zealand, to educate less informed potential customers. One 

example of this in the white paper is the explanation of the carbon–water nexus. The challenge of 

carbon emissions is well developed compared to water and creating a link between the two may 

persuade the reader that implementing a water efficiency programme is the appropriate solution for 

their business.  

A market analysis found that a changing political and legal environment are major drivers for 

improving water management such as the Essential Freshwater work programme, the RMA reform 

and the Three Waters reform. At the time of this report, the RMA and Three Waters reform are only 

in the early stages of implementation. The white paper was created to communicate these drivers; 

however, the uncertainty of future developments limits the ability to conclude exactly how these 

changes would influence businesses and their need to improve water management.  

Changes in policy and regulation influence how territorial authorities manage their freshwater 

resources and each authority applies policy and regulation to water bodies on an individual basis. 

Time constraints prevented a comprehensive analysis of each region due to a large number of 

freshwater bodies and variability in management between each authority, which limits the ability of 

the white paper to make conclusive statements about the impact of regulatory change in each 

region.  

Similarly, it was expected that information on freshwater use and discharge within New Zealand 

would be of sufficient reliability and availability to make decisive statements about regions that are 

at risk of experiencing water stress. Due to the lack of water metering and incomplete information 

surrounding water consents, this data could not be completely included in deliverables 2 and 3. An 

example of this barrier includes the water consent data from Stats NZ, where the total water 

demand for the Auckland region was less than half of the volume that Watercare stated they 

supplied for municipal and commercial demand. Another limitation is using water allocation and 

allocation limits comparably across regions, as allocation limits depend on the values associated with 

individual water bodies and the potential effects of abstraction on those values. Therefore, the basis 

of allocation limits will differ from resource to resource and region to region. The availability of data 

and variability between sets of data has therefore made it difficult to target a specific region or use 

of water in New Zealand.  
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For marketing content to be effective, it must contain relevant and valuable information. The 

information must be sufficiently specific to allow the reader to make an informed decision on the 

topic. In this case, the content was targeted at the manufacturing sector for two reasons. One, it is 

the market that Deta operates in and secondly, it is a sector that displays a need for improved 

industrial water management from the market analysis. A limitation of targeting a market is that it 

may alienate potential customers from other sectors who are searching for a similar solution. 

Therefore, the sales potential for Deta would be greater if they targeted a different market.   
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8 Recommendations  
To address the limitations discussed in the previous section and to improve the Water Roadmap and 

white paper, the following recommendations are made:  

• Preliminary exposure of the Water Roadmap to the market through short workshops to help 

develop the guide and white paper further. Specifically, the Water Roadmap contains 

Appendix B – Frequently Asked Questions to alleviate any possible confusions the reader 

may have. Addressing feedback ensures the information presented in the Water Roadmap 

and white paper is pragmatic and helpful to future readers. This section could also be 

updated based on feedback from potential and existing clients after publication, rather than 

formal workshops.  

 

• Interviews with territorial authorities are set up to better understand how their regional 

resource management plans are expected to change in the future. This could also be carried 

out with water service providers (if they are different entities to territorial authorities) to 

understand how costs and constraints in water supply and discharge will change. Use this 

information to update the Water Roadmap and water white paper. 

 

• Keep up to date with water quantity and quality information to build a database of more 

complete information. This could alternatively be done through direct contact with 

territorial authorities or water service providers, like the previous point. Use this information 

to update the Water Roadmap and water white paper. 

 

• Keep up to date with information releases on the Essential Freshwater works programme, 

RMA reform and Three Waters reform. Use this information to update the Water Roadmap 

and water white paper. 

 

• Stay up to date on technology that can create renewable energy from wastewater, further 

strengthening the link between carbon and water, and Deta’s expertise as a sustainability 

consultancy. Use this information to update the Water Roadmap and water white paper. 
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9 Appendices 

9.1 Appendix A: AUSNZ Foods Worked Example  

Introduction to this appendix 

This Excel Workbook was used to create the worked example presented in Appendix A of the Deta Water Roadmap. This workbook uses information from Deta's Dairy Processing Site 1 Water Audit Report, information that has been 

directly taken from this report are highlighted yellow.  

Problem background 

Here, AUSNZ Foods is introduced who are a fictitious business. In this problem, AUSNZ Foods have been required by their local council to upgrade their wastewater treatment plant or reduce their trade waste discharge by 15% after 

multiple non-compliance violations. AUSNZ Foods have contacted Deta to assist in developing a Water Footprint to help them understand the cost and benefits of implementing a water transition pathway vs. upgrading their 

wastewater treatment plant. The information used to create AUSNZ Food’s water footprint is presented in Table 6 and Table 7. 

Table 6 - Water footprint information. 

           

  tonne/yr         

Production 230,700     

      

  m3/yr Supply Supply Split     

Water Withdrawal 902,700 Water Supply Grid - 3rd party 70%   

  Bore 30%   

      

  m3/yr Source Comments Quality mg/L 

Water Discharge 858,000 Wastewater system - 3rd party trade waste COD 4220 

    BOD 1209 

    TN 427 

    TSS 1164 

 

Table 7 - Water split information. 

       

Split by area Split by end-use 

item use item use 

Plant A  39.2% CIP  42.4% 

Plant B  16.3% Rinse  7.4% 

Foods 22.4% Equipment Water  16.4% 

Utilities  9.2% Hoses  2.5% 

Unaccounted  12.9% Other (process)  9.2% 
  Utilities  9.2% 
  Unaccounted  6.8% 
  Billing Discrepancy 6.2% 

 

AUSNZ target 

The timeline to achieve the reduction in water consumption is displayed in Table 8, spanning a period of 10 years from 2021 to 2030. A reduction target of 15% was selected, as this was approximately the reduction that could have 

been achieved by implementing the water management opportunities (WMO) presented in the Water Audit Report. Water intensity is the value of water consumption over the kg of product produced in a year. The reduction per year 

was found using Excel's Solver Add-in, where the water consumption reduction was set to 15% by changing the reduction per year. The reduction timeline is also presented in Figure 3. 
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Table 8 - Reduction timeline to target achievement. 

 
  Year Water Consumption (m3) Water Intensity (m3/kg-product) 

1 2021 902,700 3.9 

2 2022 886,546 3.8 

3 2023 870,680 3.8 

4 2024 855,099 3.7 

5 2025 839,797 3.6 

6 2026 824,768 3.6 

7 2027 810,008 3.5 

8 2028 795,513 3.4 

9 2029 781,276 3.4 

10 2030 767,295 3.3 

 reduction 15.0% 15.0% 

   
 

  reduction per year 1.8% 

 

 

Figure 3 - Reduction timeline of water consumption and water intensity for AUSNZ Foods. 

 

Water transition pathway 

Here, an overview of each water management opportunity (WMO) is given in chronological order of implementation. The demand reduction projects are implemented before the water reuse projects and finally upgrading the WWTP. 

All WMO information except for the NPV has been taken from the Water Audit Report, the WMO number in Table 9, Table 10 and Table 11 corresponds to the WMO's in Figure 4. WMO A has been included arbitrarily and has not been 

taken from the Water Audit Report, the information for this WMO has been provided by Tony Arnott. The CAPEX required for the WWTP upgrade has been presented, as the savings achieved by implementing the water transition 

pathway compared to the $10 million capital investment required if no action was taken.  
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Table 9 - Overview of WMOs (1). 

     

WMO Opportunity Type Actions Year 

 
2 

Water demand reduction 

Implement leak management plan  2021  

1 Increase recovery setpoint in the CIP system 2022  

5 Install Temperature Controls 2023  

6 Optimise equipment operating water flows 2024  

7 Install adjustable nozzles on hoses 2025  

4 

Water Reuse Increase 

Recover steam cooling water  2028  

8 Recycle water to the cooling tower  2028  

11 Recycle CIP water 2028  

12 Reuse recovered equipment water as cooling water 2028  

A Improved Wastewater Treatment Wastewater treatment upgrade 2030  

 

Table 10 - Overview of WMOs (2). 

WMO 
Water Savings  Wastewater Savings  Energy Savings (thermal energy) 

m3/y $/y Reduction m3/y $/y Reduction kWh/y $/y 

2 4600 6,900 0.5% 4400 13,500 0.5% - 0 

1 3600 5,500 0.4% 3400 10,600 0.4% 221000 6,800 

5 41000 62,200 4.5% 39000 120,600 4.5% 2213000 67,700 

6 39300 59,700 4.4% 37400 115,700 4.4% - 0 

7 2300 3,400 0.3% 2200 6,700 0.3% - 0 

4 5200 7,900 0.6% 4900 15,200 0.6% - 0 

8 6200 9,400 0.7% 5900 18,200 0.7% - 0 

11 27800 42,100 3.1% 26400 81,600 3.1% 569000 17,400 

12 14400 21,800 1.6% 13700 42,300 1.6% - 0 

A -  -  - -  -  - -167995 -5,137 

 

Table 11 - Overview of WMOs (3). 

WMO 
CAPEX  OPEX Savings  NPV  Payback  

CAPEX (k$) OPEX Savings (k$/y) NPV (k$) Payback (y) 

2 Maintenance 20 110 Immediate 

1 0 23 123 Immediate 

5 59 251 1,299 0.2 

6 80 175 876 0.5 

7 6 10 50 0.5 

4 5 23 119 0.2 

8 18 28 131 0.7 

11 246 141 538 1.7 

12 120 64 237 1.9 

A -1,600 -5 -8,723 nil 

I 

I 
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Figure 4 - A table of WMO information taken from the Water Audit Report. 

Table 12 presents the reduction in water consumption, water intensity; wastewater discharge and WWTP capital cost over the transition period as the WMO are implemented. The capital cost of the WWTP has been assumed directly 

proportional to the volume of wastewater discharged; therefore, the reduction in wastewater is used to calculate the reduction in WWTP capital.  

Table 12 - Reduction timelines. 

year Water Consumption Water Intensity  Wastewater Discharge WWTP Cost 

- (m3/year) (m3/kg-product/year) (m3/year) ($) 

2020 902,700 3.91 858,000 $10,000,000 

2021 898,100 3.89 853,600 $9,948,718 

2022 894,500 3.88 850,200 $9,909,091 

2023 853,500 3.70 811,200 $9,454,545 

2024 814,200 3.53 773,800 $9,018,648 

2025 811,900 3.52 771,600 $8,993,007 

2026 811,900 3.52 771,600 $8,993,007 

2027 811,900 3.52 771,600 $8,993,007 

2028 758,300 3.29 720,700 $8,399,767 

2029 758,300 3.29 720,700 $8,399,767 

Reduction 16.00% 16.00% 16.00% 16.00% 

   savings $1,600,233 
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Table 13 presents the NPV calculations performed for each WMO over 10 years from their year of implementation. Excel's NPV function was used where the capital cost was input as a negative first-year cash flow, followed by the OPEX 

savings as positive cash flows for the subsequent years. A rate of 15% has been chosen based on feedback from Tony Arnott. The NPV for the WWTP upgrade was calculated for both scenarios where the water transition pathway was 

implemented (A.2) or no action was taken (A.1). Similarly, the operating cost of the WWTP was assumed to be directly proportional to the volume of wastewater discharged. The calculation for operating cash flow can be found in Table 

22 of the ‘Cost of doing nothing’ section.  

Table 13 - NPV calculations for WMOs, all values are in k$. 

WMO 2 1 5 6 7 4 8 11 12 A.1 A.2 

Rate 15.00%                     

Year            

2021 0           

2022 $20,400 0          

2023 $20,400 $23,900 -$59,000         

2024 $20,400 $23,900 $250,500 -$80,000        

2025 $20,400 $23,900 $250,500 $175,400 -$5,500       

2026 $20,400 $23,900 $250,500 $175,400 $10,100       

2027 $20,400 $23,900 $250,500 $175,400 $10,100       

2028 $20,400 $23,900 $250,500 $175,400 $10,100 -$5,000 -$18,000 -$246,000 -$120,000   

2029 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100   

2030 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$10,000,000 -$8,399,767 

2031 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2032 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2033 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2034 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2035 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2036 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2037 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2038 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2039 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2040 $20,400 $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2041  $23,900 $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2042   $250,500 $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2043    $175,400 $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2044     $10,100 $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2045      $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2046      $23,100 $27,600 $141,100 $64,100 -$5,127 -$4,315 

2047          -$5,127 -$4,315 

2048          -$5,127 -$4,315 

2049                   -$5,127 -$4,315 

NPV $109,951 $123,426 $1,298,832 $875,800 $49,654 $118,744 $131,419 $537,962 $237,220 -$8,723,341 -$7,327,403 

 

Strategy reinvestment curves 

Here tables 14, 15, 16 and 17 were created to be included in strategy reinvestment curves. Most information is collated or transformed from the previous sheet, Water Transition Pathway, however, it should be noted that in Table 17 

the future cost of water supply and discharge were modelled by doubling the price of water services over the 10 years. The cost of these services per cubic metre was back-calculated by dividing the water supply (or discharge) savings 

by the volume of water saved.  
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Table 14 - Operational savings. 

Year Cumulative Water Supply Savings ($) Cumulative Wastewater Disposal Savings ($) 
Cumulative Energy Supply Savings 

($) 
Cumulative Total OPEX Savings ($) 

2021 $6,900 $13,500 $0 $20,400 

2022 $12,400 $24,100 $6,800 $43,300 

2023 $74,600 $144,700 $74,500 $293,800 

2024 $134,300 $260,400 $74,500 $469,200 

2025 $137,700 $267,100 $74,500 $479,300 

2026 $141,100 $273,800 $74,500 $489,400 

2027 $141,100 $273,800 $74,500 $489,400 

2028 $222,300 $431,100 $91,900 $745,300 

2029 $222,300 $431,100 $91,900 $745,300 

2030 $222,300 $431,100 $86,763 $740,163 

 

Table 15 - Capital investment. 

Year Capital Investment ($) 
Cumulative Capital Investment 

($) 
WWTP CAPEX ($) w/o transition pathway WWTP CAPEX ($) w/ transition pathway WWTP CAPEX Savings ($) 

2021 $0 $0 $10,000,000 $10,000,000 $0 

2022 $0 $0 $10,000,000 $9,948,718 $51,282 

2023 $59,000 $59,000 $10,000,000 $9,909,091 $90,909 

2024 $80,000 $139,000 $10,000,000 $9,454,545 $545,455 

2025 $5,500 $144,500 $10,000,000 $9,018,648 $981,352 

2026 $0 $144,500 $10,000,000 $8,993,007 $1,006,993 

2027 $0 $144,500 $10,000,000 $8,993,007 $1,006,993 

2028 $389,000 $533,500 $10,000,000 $8,993,007 $1,006,993 

2029 $0 $533,500 $10,000,000 $8,399,767 $1,600,233 

2030 -$1,600,233 $0 $10,000,000 $8,399,767 $1,600,233 

 

Table 16 - Residual water supply and discharge. 

Year Residual Water Supply (m3) Residual Water Supply (%) Residual Wastewater Discharge (m3) Residual Wastewater Discharge (%) 

2021 898,100 99.5% 853600 99.5% 

2022 894,500 99.1% 850200 99.1% 

2023 853,500 94.5% 811200 94.5% 

2024 814,200 90.2% 773800 90.2% 

2025 811,900 89.9% 771600 89.9% 

2026 811,900 89.9% 766700 89.4% 

2027 811,900 89.9% 760800 88.7% 

2028 758,300 84.0% 734400 85.6% 

2029 758,300 84.0% 720700 84.0% 

2030 758,300 84.0% 720700 84.0% 
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Table 17 - Supply and discharge costs. 

Year 
Water Supply 
Cost Increase 

($/m3) 

Water Supply Cost w/ 
Pathway ($) 

Water Supply Cost w/o 
Pathway ($) 

Wastewater Discharge Cost 
Increase ($/m3) 

Wastewater Discharge 
Cost w/pathway ($) 

Wastewater Discharge 
Cost w/o Pathway ($) 

Water + Wastewater Cost 
w/ pathway ($) 

Water + Wastewater 
Cost w/o pathway ($) 

2021 1.52 1,368,493 1,368,493 3.09 2,654,652 2,654,652 4,023,145 4,023,145 

2022 1.67 1,497,672 1,505,343 3.40 2,905,142 2,920,117 4,402,814 4,425,460 

2023 1.82 1,627,274 1,642,192 3.71 3,156,623 3,185,582 4,783,897 4,827,774 

2024 1.97 1,682,078 1,779,041 4.02 3,262,809 3,451,048 4,944,886 5,230,089 

2025 2.12 1,728,058 1,915,890 4.33 3,351,792 3,716,513 5,079,850 5,632,403 

2026 2.27 1,846,261 2,052,740 4.64 3,580,996 3,981,978 5,427,256 6,034,718 

2027 2.43 1,969,345 2,189,589 4.95 3,819,729 4,247,443 5,789,073 6,437,032 

2028 2.58 2,092,429 2,326,438 5.26 4,058,462 4,512,908 6,150,890 6,839,347 

2029 2.73 2,069,249 2,463,288 5.57 4,013,722 4,778,374 6,082,971 7,241,661 

2030 3.03 2,299,166 2,736,986 6.19 4,459,692 5,309,304 6,758,857 8,046,290 

 

Two strategy investment curves created from this information are presented in Figure 5 and Figure 6. 

 

Figure 5 - Cumulative OPEX savings vs Capital Invested. The capital investment curve was altered to finish at $0 in 2030 instead of -$1,066,733 avoiding confusion for the reader. The red dashed line represents the wastewater 
discharged, starting at 100% of the original volume and becoming reduced by 15% in the final year 2030. 
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Figure 6 - Capital investment pathway. The cost of water and wastewater services are modelled for a scenario where the water transition pathway is undertaken contrasting a scenario where it is not. The grey bars represent the capital 
investment required in the specific year. In the year 2030, the capital investment is negative to represent the savings in wastewater treatment plant capital investment achieved ($1,600,233) by implementing the water transition 

pathway.  

 

 

Capital intensity curves  

Here capital intensity curves are calculated in three different ways, shown in Table 18, Table 19 and Table 20. First, the cumulative capital intensity curve was calculated as the cumulative capital investment over the volume of water 

saved for both consumption and discharge respectively. The capital intensity was then calculated for each year in the capital intensity timeline. Finally, the capital intensity was calculated for each WMO.  

Table 18 - Calculations for cumulative capital intensity curve. 

Year 
Capital Investment 

($) 
Cumulative Capital 

Investment ($) 
Cumulative m3 Saved 

(Supply) 
Cumulative m3 Saved 

(Discharged) 
Cumulative Capital Intensity (water supply) 

($/m3 saved) 
Cumulative Capital Intensity (water discharge) 

($/m3 saved) 

2020 0 0 0 0 0.0 0.0 

2021 0 0 4600 39000 0.0 0.0 

2022 0 0 8200 76400 0.0 0.0 

2023 59,000 59,000 49200 78600 1.2 0.8 

2024 80,000 139,000 88500 83500 1.6 1.7 

2025 5,500 144,500 90800 89400 1.6 1.6 

2026 0 144,500 90800 89400 1.6 1.6 

2027 0 144,500 90800 89400 1.6 1.6 

2028 389,000 533,500 144400 129500 3.7 4.1 
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Year 
Capital Investment 

($) 
Cumulative Capital 

Investment ($) 
Cumulative m3 Saved 

(Supply) 
Cumulative m3 Saved 

(Discharged) 
Cumulative Capital Intensity (water supply) 

($/m3 saved) 
Cumulative Capital Intensity (water discharge) 

($/m3 saved) 

2029 0.00 533,500 144400 129500 3.7 4.1 

2030 -1,600,233 -1,066,733 144400 129500 -7.4 -8.2 

 

Table 19 - Calculations for capital intensity curve. 

Year Capital Intensity (water supply) ($/m3 saved) Capital Intensity (water discharge) ($/m3 saved) 

2021 0.0 0.0 

2022 0.0 0.0 

2023 1.4 1.5 

2024 2.0 2.1 

2025 2.4 2.5 

2026 0 0 

2027 0 0 

2028 7.3 7.6 

2029 0 0 

2030 0 0 

 

Table 20 - Calculation for the capital intensity of each WMO. 

WMO Capital Intensity (water supply) ($/m3 saved) Capital Intensity (water discharge) ($/m3 saved) 

Implement leak management plan  0.0 0.0 

Increase recovery setpoint in CIP system 0.0 0.0 

Install Temperature Controls 1.4 1.5 

Optimise equipment operating water flows 2.0 2.1 

Install adjustable nozzles on hoses 2.4 2.5 

Recover steam cooling water  1.0 1.0 

Recycle water to the cooling tower  2.9 3.1 

Recycle CIP water 8.8 9.3 

Reuse recovered equipment water as cooling water 8.3 8.8 

 

 

Cost of doing nothing 

To calculate the cost of doing nothing, the cumulative total OPEX savings were calculated for each year. Next, the capital investment was subtracted from the cumulative total OPEX savings for each year to find the cost of doing 

nothing. The wastewater treatment plant capital cost savings were added to the cumulative total OPEX savings instead of subtracted. Then, the cumulative cost of doing nothing was calculated to find the total savings that would be 

achieved at the end of the water transition pathway in 2030. This information is presented in Table 21. 

Table 21 - Calculations for the cost of doing nothing (the opportunity cost of undertaking the water transition pathway). 

Year 
Total OPEX 

Savings ($/year) 
Cumulative Total OPEX Savings ($/year) Capital Investment ($) Cost of Doing Nothing ($) Cumulative Cost of Doing Nothing ($) 

2021 $20,400 $20,400 $0 $20,400 $20,400 

2022 $22,900 $43,300 $0 $43,300 $63,700 

2023 $250,500 $293,800 $59,000 $234,800 $298,500 
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Year 
Total OPEX 

Savings ($/year) 
Cumulative Total OPEX Savings ($/year) Capital Investment ($) Cost of Doing Nothing ($) Cumulative Cost of Doing Nothing ($) 

2024 $175,400 $469,200 $80,000 $389,200 $687,700 

2025 $10,100 $479,300 $5,500 $473,800 $1,161,500 

2026 $0 $479,300 $0 $479,300 $1,640,800 

2027 $0 $479,300 $0 $479,300 $2,120,100 

2028 $255,900 $735,200 $389,000 $346,200 $2,466,300 

2029 $0 $735,200 $0 $735,200 $3,201,500 

2030 -$4,315 $730,885 -$1,600,233 $2,331,118 $5,532,618 

Total  $730,885  -$1,066,733 $5,532,618  

 

Figure 7, displays the information in Table 21. Table 22 presents the WWTP calculations for both scenarios, where it is assumed costs are directly proportional to the volume of wastewater discharged.  

 

 

Figure 7 - The cumulative cost of doing nothing. 

Table 22 - CAPEX, OPEX and NPV values calculated for both scenarios (pathway vs without). 

  w/ Pathway w/o Pathway 

WWTP CAPEX $8,399,767 $10,000,000 

WWTP OPEX $4,315 $5,137 

WWTP NPV -$7,327,403 -$8,723,341 
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9.2 Appendix B: Water consent and availability data  
Table 23 presents water consent information found. Only regions where complete information was available were included. This information was processed and displayed in Figure 8. 

Table 23 - Water consent information (Aotearoa, 2021) 

Region 
Surface Water Amount Available 

to Consent (billion m3)  
Groundwater Water Amount Available to 

Consent (billion m3)  
Surface Water Consented 

(billion m3)  
Groundwater Water Consented 

(billion m3)  
Surface Water Scarcity 

Ratio (%) 
Groundwater Scarcity 

Ratio (%) 

Waikato 1.13 2.18 0.60 0.130 53% 6% 

Marlborough 0.71 0.13 0.51 0.180 72% 138% 

Manawatu-Wanganui 0.39 0.73 0.24 0.150 62% 21% 

Canterbury - 1.54 - 1.450 - 94% 

Auckland - 0.04 - 0.037 - 93% 

 

 

Figure 8 - Water allocation ratio for the presented regions. 
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9.3  Appendix C: Manufacturing sector examples 
Table 24 presents a list of water management examples that New Zealand businesses have completed, these examples were used in the Water Roadmap. 

Table 24 - A list of water management examples from businesses in New Zealand's manufacturing sector. 

Company Drivers Targets Actions Source 

Fonterra Regulations / 
compliance 

100% Farm Environment Plan by 2025 Framework for delivering FEPs 

(Fonterra, 
2020) 

Stakeholder 
Requirements 

20% water reduction by 2020, increased to a 30% water 
reduction at manufacturing sites in water-constrained regions 

from FY18 baseline by 2030 
Undertaking a water footprint for farms 

Ensure water security / 
reduce water stress 

100% of manufacturing sites treating wastewater to leading 
industry standards by 2026 

Installing new water treatment infrastructure 

Protect 
biodiversity/water 

quality 

 Reuse water from our processing plants in our boiler and cooling towers 

  
Our Living Water partnership with the New Zealand Department of Conservation is focused on five 
catchments to identify game-changing and scalable solutions that show dairying and freshwater can thrive 
together (Fonterra, 

2018)   Nutrient Management team continues to innovate and improve the way we treat excess nutrients retrieved 
from wastewater treatment at some of our sites (hemp farm) 

  Water reclamation system to save 500,000 litres of water every day at Pahiatua site. 

McCains 
Climate change 

Improving water-use efficiency by 15% in water-stressed regions 
by 2025 (farming) 

 (McCain 
Foods 

Limited, 
2020) 

Population growth 
15% improvement in water-use efficiency in seven priority 

plants by 2025 (manufacturing) 
  

Watercare 
Population growth Gross water supply of 924 litres per connection per day 

Making every drop of water count by reducing loss (district meters, active leak detection, innovation in leak 
detection, rapid response teams, minimising water loss due to breaks) 

(Watercar
e, 2021) 

Economic growth Residential consumption of 481 litres per connection per day 
Improving oversight from source to tap (for better visibility of loss and consumption) (bulk supply point 
data, district meter area data, customer data) 

Climate change Non-revenue at or below 186 litres per connection per day Optimising pressure in our network  

  Residential, community and commercial water efficiency (engage with commercial customers, introduce 
opportunities for reuse, water and wastewater audits) 

Kraft Heinz 
Stakeholder 

requirements 

Reduce water use intensity by 20% in high-risk watershed areas 
by 2025 (per metric ton of product made) compared to FY19 

baseline. 
Upgrading machinery that introduces water recycling functions 

(Kraft 
Heinz, 
2021) 

Regulation/compliance 
Reduce water use intensity by 15% across our manufacturing 

facilities by 2025(per metric ton of product made) compared to 
FY19 baseline. 

Process optimisation of line washers to reduce water and chemical usage 

  Real-time monitoring and control, water reuse, leak repair, cleaning efficiency, optimisation 
  Water risk assessment to identify watersheds/sites with physical, reputational and quality risks 

Lion Stakeholder 
Requirements 

A water efficiency target of <2.4 L/L by 2025 Achieving best practice efficiency levels for water use within breweries 

(Lion, 
2020) 

Regulation/compliance 
A 10% reduction in water usage set by the council led to the 

following initiatives: 
Improving the quality of wastewater discharged 

Ensure water security 
The outcome was a 10% reduction in water usage and a 7% 

improvement in water efficiency 
Monitoring water use in the sourcing of raw materials 

  Creating a platform to raise awareness on the issue in the broader community 
  Forming a multi-disciplinary team that focuses on uncovering opportunities 
  Monitoring performance and effectiveness of water reduction efforts, and 
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Company Drivers Targets Actions Source 
  Staying closely connected with the local water authority. 

Fisher & 
Paykel 

Regulation/compliance Absolute reduction of water usage by 2% per year  (Fisher & 
Paykel 

Healthcare
, 2021) 

Stakeholder 
Requirements 

   

Silverfern 
Farms 

Operational efficiency 10% reduction in water use per kg of product produced. Capital investment into water efficiency (sensor technology and infrastructure renewal) 
(Silver Fern 
Farms Co-
Operative 
Ltd, 2020) 

Regulation/compliance 10% reduction in wastewater per kg of product produced Environmental Management System (EMS) – ISO standard Gold standard system achieved in 2020. 

Stakeholder 
Requirements 

  

Operational efficiency    

Oji Fibre 
Solutions 

Regulation/compliance 
Zero non-compliance with environmental laws and regulations  

(water withdrawal, discharge, environmental monitoring) 
Water reuse 

(Oji Fibre 
Solutions, 

2020)  Watercolour reduction target (achieved) Water treatment (primary and secondary) 

Orica 
Climate change 

Target for potable water intensity of 0.67 kL per tonne of AN 
sold in FY2021 

Increasing efficiency of withdrawn water use 

(Orica, 
2021) 

Population growth 
Zero severity 2 or severity 3+ environmental events 

(environmental compliance - mitigating loss of containment 
events) 

Maximising the use of recycled water 

Pollution  Improved spill response protocols 

Ecosystem health   

Social value (to the 
community) 

  

Increased resilience to 
water stress 

   

Heineken 
(DB 

Breweries) 
n/a 

Water consumption (hectolitre/hectolitre) target of 2.9 in 2021 
Shorter cleaning cycles across the brewery, and more intelligently scheduled cleaning cycles for other 
equipment. We also increased the amount of hot water recovered and installed flowmeters to improve how 
we measure water use in different parts of our plants. (DB 

Breweries, 
2020) 

Water discharge (COD kg/hl to surface water) target of 5 in 2021 Maintenance to save water and energy during our winter plant maintenance shutdown 

By 2030, we aim to have 100% of the water used in our 
production processes returned to our watershed 

Commissioning a new WWTP in Timaru 

Champion 
Baking 

Become a more 
sustainable business 

Initiatives implemented in this effort led to a 22% reduction in 
facility water use 

The creation of a water efficiency team to monitor water efficiency and to implement water efficiency 
projects 

(Christchur
ch City 

Council, 
2010a) 

Reduce their waste, 
energy and water costs 

 The establishment of key performance indicators for water efficiency (litres/tonne of product produced), 
which are reported corporately each month; and 

Promote 
environmental 

responsibility to their 
staff and customers 

 Promotional materials sent to staff that stress the importance of water efficiency 

Ingham's 
n/a AWS Certification 

Management of its water life cycle from collection at source to the treatment of wastewater, implementing 
best practice management of our water life cycle which includes our impact on the local catchment area and 
how our wastewater is treated 

(Ingham's, 
2017) 

Life 
Technologies 

To reduce energy and 
water use 

An estimated 3.2 million litres per year reduction in water use. 
This is an estimated 5% reduction in total site water use per 

year. 

Significant water and energy savings were made by reducing the time taken, and amount of hot water 
required, for the rinse process, and by reusing waste hot water. 

(Christchur
ch City 

Council, 
2010b)  Savings of up to $20,000 per year in water and diesel costs.   

 

 



MEM Project Report Deta Consulting Ltd Colby Putnam - 95067748 

93 
 

9.3.1 Appendix C: References 
Aotearoa, L. A. W. (2021). Marlborough region - Water Quantity. Retrieved from https://www.lawa.org.nz/explore-data/marlborough-region/water-quantity/ 
Christchurch City Council. (2010a). Champion Baking Ingredients Target Sustainability Programme  Retrieved from https://ccc.govt.nz/assets/Documents/Environment/Sustainability/targetsustainability/ChampionBakingIngredients.pdf 

Christchurch City Council. (2010b). Life Technologies Target Sustainability Programme  Retrieved from https://ccc.govt.nz/assets/Documents/Environment/Sustainability/targetsustainability/LifeTechnologies2010.pdf 

DB Breweries. (2020). Brewing with less water. Retrieved from https://www.dbsustainability.co.nz/water 
Fisher & Paykel Healthcare. (2021). Annual Report  Retrieved from https://resources.fphcare.com/content/2021-fph-annual-report.pdf 

Fonterra. (2018). Half a million litres of Pahiatua groundwater to be saved every day. Retrieved from https://www.fonterra.com/nz/en/our-stories/media/saving-half-a-million-litres-of-pahiatua-water.html 
Fonterra. (2020). Sustainability Report  Retrieved from https://www.fonterra.com/content/dam/fonterra-public-website/fonterra-new-zealand/documents/pdf/sustainability/2020/fonterra-sustainability-report-2020.pdf 

Ingham's. (2017). INGHAM’S NZ PLANT RECOGNISED FOR OUTSTANDING WATER MANAGEMENT. Retrieved from https://inghams.com.au/inghams-nz-plant-recognised-outstanding-water-management/ 
Kraft Heinz. (2021). ESG Report  Retrieved from https://www.kraftheinzbusiness.com/ESG/pdf/KraftHeinz-2021-ESG-Report.pdf 

Lion. (2020). Sustainability Report  Retrieved from https://lionco.com/app/uploads/2021/06/2020-Sustainability-Report.pdf 

McCain Foods Limited. (2020). Sustainability Report Summary  Retrieved from https://www.mccain.com/media/3607/mccainfoods-sustainabilityreportsummary2020.pdf 

Oji Fibre Solutions. (2020). Sustainability Report  Retrieved from https://www.ojifs.com/userfiles/file/OjiFS%20Sustainability%20Report%202020-21.pdf 

Orica. (2021). Sustainability Report  Retrieved from https://www.orica.com/Investor-Centre/business-reports#.Ye4adftByUl 

Silver Fern Farms Co-Operative Ltd. (2020). Annual Report  Retrieved from http://www.silverfernfarms.coop/assets/AnnualReport/Annual-Report_2020_web.pdf 

Watercare. (2021). Auckland Water Efficiency Plan 2021 to 2025  Retrieved from https://wslpwstoreprd.blob.core.windows.net/kentico-media-libraries-prod/watercarepublicweb/media/watercare-media-library/reports-and-
publications/water_efficiency_plan_2021-2025.pdf 

 

  

https://www.lawa.org.nz/explore-data/marlborough-region/water-quantity/
https://ccc.govt.nz/assets/Documents/Environment/Sustainability/targetsustainability/ChampionBakingIngredients.pdf
https://ccc.govt.nz/assets/Documents/Environment/Sustainability/targetsustainability/LifeTechnologies2010.pdf
https://www.dbsustainability.co.nz/water
https://resources.fphcare.com/content/2021-fph-annual-report.pdf
https://www.fonterra.com/nz/en/our-stories/media/saving-half-a-million-litres-of-pahiatua-water.html
https://www.fonterra.com/content/dam/fonterra-public-website/fonterra-new-zealand/documents/pdf/sustainability/2020/fonterra-sustainability-report-2020.pdf
https://inghams.com.au/inghams-nz-plant-recognised-outstanding-water-management/
https://www.kraftheinzcompany.com/ESG/pdf/KraftHeinz-2021-ESG-Report.pdf
https://lionco.com/app/uploads/2021/06/2020-Sustainability-Report.pdf
https://www.mccain.com/media/3607/mccainfoods-sustainabilityreportsummary2020.pdf
https://www.ojifs.com/userfiles/file/OjiFS%20Sustainability%20Report%202020-21.pdf
https://www.orica.com/Investor-Centre/company-reports#.Ye4adftByUl
http://www.silverfernfarms.coop/assets/AnnualReport/Annual-Report_2020_web.pdf
https://wslpwstoreprd.blob.core.windows.net/kentico-media-libraries-prod/watercarepublicweb/media/watercare-media-library/reports-and-publications/water_efficiency_plan_2021-2025.pdf
https://wslpwstoreprd.blob.core.windows.net/kentico-media-libraries-prod/watercarepublicweb/media/watercare-media-library/reports-and-publications/water_efficiency_plan_2021-2025.pdf


MEM Project Report Deta Consulting Ltd Colby Putnam - 95067748 

94 
 

m³/y Cost/y m³/y Cost/y kWh/y Cost/y L/y Cost/y

The scope of work consisted of two Water Audits performed to create a summary  of existing estimated 

water use,  across Plant A  and  Plant B for  the last 12  months and a Water Audit report with water 

efficiency opportunities identified at the Plant A and Plant B.

Understanding of existing water use and efficiency opportunities, to enable Dairy Brands to develop a clear 

strategy to achieve their short and long term water efficiency goals.
Reuse Recover more to Foods caustic recovery tank 3600 $5,500 3400 $10,600 221000 $6,800 $22,900 Nil Immediate 

Reduced operating costs once the water efficiency projects are implemented.
Reduce Implement a water leak maintenance plan 4600 $6,900 4400 $13,500 - $0 $20,400 Maintenance Immediate 

Evidence that Dairy Brands is making an effort to reduce water consumption and wastewater production, 

which can be very helpful in future resource consent negotiations. Reduce Fix the water supply restriction in the UHT CIP kitchen 2200 $3,400 2100 $6,500 - $0 $9,900 Maintenance Immediate 

Reuse Recover steam condensate sample cooler water to recovered water tank 5200 $7,900 4900 $15,200 - $0 $23,100 $5,000 0.2

Reduce + Reuse Temper Beverages Plant hot water locally and increase CIP rinse recovery 41000 $62,200 39000 $120,600 2213000 $67,700 $250,500 $59,000 0.2

Reduce Optimise equipment operating water flows 39300 $59,700 37400 $115,700 0 $0 $175,400 $80,000 0.5

Reduce Install adjustable nozzles on hoses 2300 $3,400 2200 $6,700 0 $0 $10,100 $5,500 0.5

Reuse Recover the Foods X-rays cooling water to the cooling tower 6200 $9,400 5900 $18,200 0 $0 $27,600 $18,000 0.7

Reduce Stop the Steritube water balance tank from reapetedly overflowing 2100 $3,100 1900 $6,000 0 $0 $9,100 $7,000 0.8

Reduce Reconfigure the steam condensate sample piping connection 700 $1,000 600 $2,000 64000 $2,000 $5,000 $4,000 0.8

Reuse Install a final rinse recovery systen at Foods 27800 $42,100 26400 $81,600 569000 $17,400 $141,100 $246,000 1.7

Reuse Use recovered equipment water as cooling water on VTIS 14400 $21,800 13700 $42,300 0 $0 $64,100 $120,000 1.9

Total 149400 $226,400 141900 $438,900 3067000 $93,900 $759,200 $544,500

Stage 1 –Site water map Reuse Replace PW use in liquid ring vacuum pumps with cold cow water

Stage 2 –Detailed evaluation of target areas identified from the water map Reuse Reuse CIP sets; recover dilute caustic

Stage 3 –Class 5 estimates for prioritised projects Reduce CIP burst rinsing for silos

Reduce Cooling towers. Instead recover heat by heat pump into WPW

Reuse MPC retentate demin water addition before evaporation. This is required for effect wetting of evaporator 

Reuse P3 addition of water to standardised milk

Reduce Mozz3 has high PW use

Reduce WPW expansion as a thermal battery, using recovered heat and heat pumps

Total

Report summarising two water seal projects with a high-level scope, estimated water savings and capital 

cost.
Reuse

Hydro Factory - Upgrading the seal water supply system, and by recovering seal water from the UFD, RO4 

and RO2 membrane plants, and adding this to the Hydro evaporator vacuum pumps seal water supply tank. 
6935 $10,800 $10,800 $83,400 7.7

Reuse
WPC Factory - Upgrading the seal water supply system, and by recovering seal water from the UFD, RO4 and 

RO2 membrane plants, and adding this to the Hydro evaporator vacuum pumps seal water supply tank. 
12775 $20,100 $20,100 $58,000 2.9

Total 19710 $30,900 $30,900 $141,400

Stage 1 – Initial water review and concept scoping at Site 3; the outcome from this first stage is to review 

and prioritise water projects, quantifying the magnitude of the savings and implementation costs to deliver 

each project.  

Reuse Use recycled water for WPC seal water supply 12500 $24,600 $26,400 1.1

Reuse Optimisation project identified by Engineer 1 Eg: - Lactoferrin skim milk silo CIP water recovery; - CIP reticulation optimisation12500 $25,200 $50,000 2

Reuse Use cow water for initial CIP rinse in MPC CIPAL and Dryer Chamber CIPAL 30000 $60,500 $150,000 2.5

Reuse Casein 'plant of the future' process improvement project 50000 $100,900 Unknown TBC

Reuse Use UV treated RO3 permeate for rennet casein washing (100% of wash water, assuming the 'plant of the future') 50000 $90,000 $356,800 4

Reduce Optimise cooling water blowdown 2500 $5,000 $20,000 4

Reuse Optimise steam condensate return system 18000 $83,300 $150,000 1.8

Reduce Optimise RO1 permeate use in MPC through better management/control of WPC systems 11250 $50,900 $100,000 2

Reuse Use UV treated permeate from RO1 to displace fresh water 25000 $47,100 $241,200 5.1

Increase Supply Treat water from Bores 2, 3 and 5 to potable water standard - $53,400 $493,000 9.2

Increase Supply Treat water from Bores 2, 3, 5 and 8 to potable water standard - $267,500 $986,000 3.7

Reuse Install RO Permeate Polisher plant, and upgrade downstream systems to allow utilisation of permeate 292500 $1,136,700 $3,100,400 2.7

Total -504250 -$1,945,100 -$5,673,800

The following tasks were assigned to DETA: Dairy Brand is developing a water and wastewater strategy for the Site 3 site. Dairy Brand’s stated purposes 

for thestrategy are:
Supply Increase + Reduce Demand reduction and additional bores (Supply Increase) $1,366,000 $5,600,000 4.1

1.Review water supply options and provide a basis for the Site 3 water supply strategy; 1. To provide strategic direction to Dairy Brand Site 3’s water supply and wastewater treatment/discharge 

for the next 35 years, that aligns with Dairy Brand’s Environmental Policy and associated supporting 

documents; and
Reuse RO polishers project $390,000 -$70,000 $320,000 $515,000 $5,500,000

2.Assess water reuse options for RO permeate and cow water treated in an RO polisher (for Options 3 & 4); 2. To confirm the estimated capital investment and the total cost of ownership, required to implement the 

best practicable option ; and Reduction + Reuse Water minimisation and reuse

3.Assess reuse options for RO treated wastewater (Option 5). This report presents the findings of the above 

work. 

 3. To enable the granting of 35 year consent terms for any resources associated with any discharges and in 

particular to support resource consent applications for the irrigation of manufacturing wastewater onto 

Dairy Brand’s Number 1 and Number 2 farms and the discharge or processing wastewater to the river which 

expire on 31 January 2019.

Total 0 $390,000 0 $0 0 -$70,000 0 320000 $1,881,000 $11,100,000

Carry out preliminary design of the ROPP Project, including capital cost development to Class 3 accuracy Reuse RO polishers -$98,000

Reuse ROPP system -$128,000

Reduce Cooling towers. Instead recover heat by heat pump into WPW $4,000

Reduce Demineralised water generation 141985 $278,000

Reduce Treated water supply 315725 $327,000

Reduce Wastewater disposal costs 318280 Excluded

Total 457710 $0 318280 $0 0 $0 0 0 $383,000 $5,900,000

DETA Consulting to carry out a high-level feasibility review of water efficiency opportunites Dairy Brand has 

identified including a high level description of the proposed processes, estimates of water and chemical 

reductions, cost estimates to Class 5 accuracy (+50%/-30%) and identification of key risks in design, 

implementation and operation.

Reuse Reclaim and reuse washwater from the Protein Products factory 106000 -$76,000 $10,600,000 Negative Return

Reuse Replace single use CIPs with a CIP reuse kitchen 50000 $167,000 $4,500,000 27

Reuse Reuse water that is used for cooling in the Ethanol factory serum cooler, option a) 18000 $4,500 $345,000 77

Reuse Reuse water that is used for cooling in the Ethanol factory serum cooler, option b) 18000 $5,900 $175,000 30

Reuse Use cooling tower water to provide cooling to the site air compressors 25000 $6,000 $100,000 17

Reuse Recover, treat and reuse water in the tanker Jumbo wash 2700 -$100 $400,000 Negative Return

Total 219700 $107,300 $16,120,000

Includes identification of water efficiency opportuntities with high level water savings, cost savings and 

capital costs.

Reduce Reduce waste disposal 17000 $15,130 $255,130 $0 Immediate

Reduce Casein CIP reductions 3500 $3,115 $138,527 $0 Immediate

Reduce Powder Plant Rinse reduction 7500 $6,675 $131,527 $25,000 2.3

Reduce Reduce sludge volumes 3700 $3,293 $83,293 $0 Immediate

Reuse Powder Evaps caustic recovery 1000 $890 $69,390 $0 Immediate

Reuse Recover Evaporator Condensate 20000 $17,800 $17,800 $25,000 16.9

Reuse Recover Pump Seal Water 11038 $9,823 $9,823 $15,000 18.3

Reduce Reduce Cooling Tower Bleed 3000 $2,670 $2,670 $0 Immediate

Reuse Recover Natural Wetlands 1180 $1,050 $1,050 $0 Immediate

Reduce Improve Feed Water Quality 1601 $1,425 $19,283 $150,000 93.3

Reuse Recover Boiler Blowdown - - $5,500 $25,000 54.6

Reduce Leaks 15166 $13,497 $17,743 $1,000 Immediate

Total 84685 $75,368 $751,736 $241,000

This project seeks to carry out a detailed review of the CIP system, review actual performance in detail, and 

create an action plan to address such items as setpoints for flowrates, temperatures, timers, and 
Reduce Install reduced trims in steam control valves and modify controls - 26000 - $1,300

- To use recovered water wherever possible instead of potable water. For example, we observed potable water being used on an intermediate rinse step for the single useCIP set. Reduce Improve the enable conditions used on the temperature controller in Steps 20 to 26 - -

- To avoid heating rinses or chemical steps higher than is necessary. Reduce Review and improve the temperature disruption dampening controls - -

- To minimise chemical makeup requirements and make the best use possible of the caustic clarifier. Reduce Improve single use CIP tank level controls 360 25000 7100 $7,980

Clearly this is being proposed as an energy improvement project, however there are water and chemical improvements that will improve its viability. Reduce Reduce the potable water supply pressure delivered to CIP set pumps Low Low - Low

Reduce Adjust valve pulse sequences to reduce disruption 1200 To be determined To be determined To be determined

Reduce Improve drain and relief valve pulse controls Low Low Low Low

Reuse Recover acid on CIP Sets B and C 330 22000 4700 $7,860

Reuse Increase recovery on final rinses

Reuse Recover more intermediate rinse water

Reuse Prioritise recovery of hottest and cleanest rinse water

Reuse Recover more dilute chemical by dosing concentrated chemical at end of recovery To be determined To be determined To be determined To be determined

Reduce Reduce intermediate rinse temperatures - 133000 - $6,650

Reduce Reduce intermediate rinse durations on selected CIPs 1100 17000 - $1,460

Reduce Reduce selected final rinse timers 1000 - - $550

Reduce Reduce chemical concentrations To be determined - 14900 $13,710

Reduce Use caustic clarifier by default rather than tank desludges Low Low Low Low

Reduce Investigate the cause of incomplete CIPs Low Low Low Low

Reduce Stop running the standby evaporator on water Very High Very High - Very High

Total 7590 410000 26700 $50,840

ProjectNumber

$5,900,000

$7,850

$3,480

157000

30000 -

Chemical Savings
DescriptionProject Drivers HierarchyCompany/Site Objectives/Scope of Work Total Cost Payback

3600

Energy SavingsWaste Water SavingsWater Supply Savings
Total Cost Savings

8

7

6

5.2

5.1

4

3

2

1 Dairy Processing Site 1 Water Audit

Dairy Processing Site 2 Water Map Report

Dairy Processing Site 3 Seal Water Optimisation

Dairy Processing Site 3 Water Optimisation

Dairy Processing Site 3 Wastewater Strategy 1

Dairy Processing Site 3 Wastewater Strategy Stage 2: ROPP Project Capital Cost Estimate

Dairy Processing Site 4 Water Use and Wastewater Strategy Stage 1

Dairy Processing Site 5 COMPREHENSIVETOTAL PLANT ASSESSMENT

Dairy Processing Site 6 CIP Optimisation – Stage 2 Report 

Dairy Brand has identified that water savings can be achieved by improving the efficiency of water use on 

selected process pumps in the MPC area of the WPC factory, and on the vacuum pumps in the Hydro factory.

Plant A is a priority site for water reduction within Dairy Brand.

The Energy Audit undertaken in early 2020 indicated that there were several areas to improve the site CIP 

kitchen.

The major challenges for the Site 5 siteinclude the long term access to an adequate water supply volume and 

quality, pressure of milk processing capacity and resource limitations. Recent bacterial issues have increased 

the requirement for sanitation, resulting in blanket CIP regimes, which has increased water demand and 

pressure in effl uent discharge and decreased production throughputs. The other major challenge is the 

shortage of resources on site with the time to focus on improvement projects.

Dairy Brand has identified four water efficiency opportunities.

Same as project number 5.1

Dairy Brand is committed to reducing water consumption across its New Zealand dairy plants. Water is an 

increasingly valuable resource and there are strong incentives to reduce consumption for financial, process, 

resource consent and environmental reasons. Numerous water optimisation studies and reports have been 

completed to date at various sites, but a relatively small number of projects have been implemented to date. 

Figure 9 - Summary of all water-related projects Deta has undertaken (1). 

9.4 Appendix D: Past Deta water projects  
Figure 9 and Figure 10 presents a summary of all water-related projects Deta has undertaken. The information was used to gain a better understanding of the kind of drivers, opportunities and savings that can be achieved. 
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Figure 10 - Summary of all water-related projects Deta has undertaken (2). 

m³/y Cost/y m³/y Cost/y kWh/y Cost/y L/y Cost/y

Stage two is broken into several key items:

Reduce Permanently reducing Viscera table wash flow rates

Permanently reducing Viscera table wash flow rates Reduce Investigate and reduce wash-down water flow rates

Investigate and reduce wash-down water flow rates Reuse Recycle steriliser drain water in inedible chutes and processing areas

Recycle steriliser drain water in inedible chutes and processing areas

This proposal aims to collate all projects under a single umbrella for delivery by a single entity, which will 

reduce overheads associated with multiple contractors and deliver the project as cost effectively as possible. 

Total 50000 $63,800 3200000 $15,700 $79,500 $214,180

This report outlines the findings of a Level 2 Heating Systems EnergyAudit at Meat Processing Site 2. The 

focus of the audit was to review onsite thermal systems andidentify opportunities for heat recovery and 

Not available
- Water flow metering 0 $0 $0 $8,000 N/A

Reduce Steriliser flow maintenance 21590 $650 $650 - Nil

Reuse Contain hot well flash steam 151850 $4,560 $4,560 - Nil

Reduce Shut down 762 kW hot water boiler 15300 $460 $460 - Nil

Reduce Steriliser flow control 2126840 $63,810 $63,810 $37,500 0.6

Reuse Multi-stage rendering heat recovery 1374980 $36,030 $36,030 $60,520 1.7

Reuse CAS heat recovery 155800 $4,670 $4,670 $26,470 5.7

Reuse Evaporator spill heat recovery 70610 $2,120 $2,120 $12,450 5.9

Reuse Slaughter board heat recovery 485410 $14,560 $14,560 $107,960 7.4

Reduce Insulate hot water pipes 17170 $520 $520 $3,790 7.4

Total 4419550 $127,380 $127,380 $256,690

It is proposed that a Type 3 Energy Audit is performed on the Stock and White Water System. The key 

objectives from the proposed Energy Auditof the Stock and White Water System at Timber Processing Site 1 

are:

Reduce Automate the vacuum seal water tank sprays 1515700 $33,600 $33,600 $15,000 0.4

1.Assessment and quantification of the current performance of the system; Reuse Link the Top Liner and Bottom Liner whitewater chests on aseptic white/white grades 2931400 $65,100 $65,100 $15,000 0.2

2.Thermal and mass balance of the Stock, White Water and cold water make up into the system; Reuse Return whitewater from PM3 to the Groundwood Mill on aseptic board grades 5496500 $122,000 $122,000 Nil Immediate

3.High-level block diagram of the system; Reuse Supply the Groundwood Mill with preheated water from the steam turbine condenser 2806900 $62,300 $62,300 $30,000 0.5

4.Identification and assessment of opportunities to reduce heat loss from the system, resulting in a higher Reuse Supply the pulpers and vacuum tank sprays from the PM3 warm water system 1101200 $24,400 $24,400 $80,000 3.3

Reuse Preheat water to the pulpers and vacuum tank sprays using heat from the PM3 wet end dryer exhaust 4736200 $105,100 $105,100 $400,000 3.8

Total 18587900 $412,500 $412,500 $540,000

2.7

ProjectNumber

50000 $63,800 3200000 $15,700 $79,500 $214,180

Chemical Savings
DescriptionProject Drivers HierarchyCompany/Site Objectives/Scope of Work Total Cost Payback

Energy SavingsWaste Water SavingsWater Supply Savings
Total Cost Savings

11

10

9 Meat Processing Site 1 Hot Water Optimisation Project: Stage 2

Meat Processing Site 2

Timber Processing Site 1 TYPE 3 ENERGY AUDIT STOCK &WHITE WATER SYSTEM

Level 2 HeatingSystems Energy Audit

Based on discussions with site staff at Timber Processing Site 1 and from the Energy Audit performed by 

DETA Consulting in 2016, increasing the stock temperature shouldresult in a better squeeze on the Main 

Press, allowing for increased water removal prior to the Dryer section of the process. This wouldtherefore 

reduce steam heating demand in the Dryer Hood for the same production throughput. 

The hot water system improvement and water reduction opportunities were outlined by DETA Consulting 

when the site energy was audited in 2015




