
Is the use of treated 
reclaimed-water for 
irrigation a realistic option 
in Tairawhiti-Gisborne?

The case for using 
recycled water 
for irrigation of 
horticultural crops

We are pumping 
our wealth into 
the ocean



5  million cubic meters of 
waste water is pumped into 
the ocean every year

Yet in Tairawhiti-Gisborne

Demand for water 
for crop irrigation in 
Tairawhiti-Gisborne is strong and 
will only increase

  Climate Change
  Expansion of horticulture
  Declining aquifer levels
  Greater restrictions on
  river allocations

Many developed countries 
of the world are increasingly 
using this water for horticulture

  Australia
  Israel
  USA

Why aren’t we?
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Plaque reads:

Gisborne City Council 
Submarine Sewer Outfall

This is one pipe of 6,000 feet of post tensioned 
outfall precast by Hume Industries (NZ) Limited

 and assembled here by 
Canterbury Pipe Lines Limited 

each under contract and to the design and
speciification of the Gisborne City Council 

1964



NOT because money is not available

NOT because growers don’t want the water

NOT because we can’t get the right water quality

NOT because the risks are too high

BUT because of

View of the Poverty Bay Flats

Reduced outfall to ocean

We could eat shellfish from the bay

Expanded area of higher value crops

More jobs

Better prepared for climate change

If we got over it

perception
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Water is an increasingly valuable 
resource in our region.  Over the past 
few years demand for irrigable land 
has increased considerably, primarily 
driven by horticultural growers looking 
to establish lucrative crops such 
as apples and kiwifruit in Tairawhiti 
Gisborne. 

The local business community has 
identified horticulture as a means 
of generating wealth, boosting 
employment and stimulating the 
local economy. However, the ability 
of our region to establish a thriving 
horticultural sector is limited by our 
lack of fresh water. 

With water consents for the Waipaoa 
River fully subscribed and the 
Makauri and other aquifers already 
substantially over-allocated, even 
current users face the possibility of 
further water restrictions.  Finally, 
climate change is projected to create 
hotter, drier conditions locally over 
the next decade.  This may further 
decrease the availability of freshwater 
over the next decade and place 
increasing pressure on our region’s 
water resources. 

There is, however, another plentiful 
local source of water: treated 
wastewater. 

The Gisborne District Council 
(GDC) currently pumps, on average 
approximately 13,000m3 of wastewater 
daily into Poverty Bay despite iwi 
opposition and successive directions 
from the environment court. 

Executive Summary

Annually this amounts to five times 
the amount of water that is currently 
drawn from the Makauri aquifer and 
would be sufficient to irrigate many 
hectares of land over the drier months.  

The ability to treat wastewater and 
achieve a water quality sufficient to 
irrigate horticultural crops has already 
been established internationally and 
in local wetland trials undertaken by 
the Council.  

Some local iwi have signaled 
initial support for such a scheme, 
particularly when coupled with a 
wetland treatment system, viewing it 
as a culturally appropriate means of 
improving the mauri of our waterways 
and ocean. The development of such 
a scheme is also timely given that the 
GDC is planning an upgrade of our 
wastewater treatment, scheduled for 
completion in 2023 (possibly earlier).   

While wastewater used to irrigate 
horticultural crops may require 
additional treatment above that 
already planned by the GDC, costs may 
be offset by private investment and 
water sales and must also be viewed 
in the context of broader economic, 
socio-cultural and environmental 
benefits. 

The only significant barrier to the use 
of reclaimed water for the irrigation of 
horticultural crops is the resistance 
of major New Zealand exporters to 
purchase such produce.  For this 
reason, the use of reclaimed water, 
domestically, has been limited to the 
irrigation of stock feed crops.1



This report has been funded by Tairawhiti Gisborne’s 
economic development agency Activate Tairawhiti, 
further supported with contributions by many 
individuals and organisations.

The Gisborne Chamber of Commerce expresses its thanks 
and  acknowledges Activate Tairawhiti along with all whom 
have contributed.

Terry Sheldrake MNZM
Chief Executive Officer
Gisborne Chamber of Commerce
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The view across Tūranganui-a-Kiwa / Poverty Bay 
to Young Nicks Head2
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Turanga Ararau 
Turanga Makaurau 
Turanga Tangatarite 
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To Whom It May Concern 
 
 
The Gisborne Chamber of Commerce from day one has communicated and kept 
us informed of all progress regarding this project. 
 
We appreciate the collaboration and work undertaken to date. Further we look 
forward to continuing our collaboration with the chamber as this project 
develops. 
 
The Runanga is encouraged and supports the effort to find an alternative solution to 
our water / waste water issues that face our community  
 
 
Heio ano, na 
 

 
Ronald Nepe  
Chief Executive Officer  
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The Gisborne Chamber of Commerce 
has identified the availability of water 
as critical to the long-term success of 
horticulture in the Tairawhiti Gisborne 
region. 

Community awareness of our 
wastewater system has been 
elevated over the last few years as the 
Gisborne District Council, iwi and the 
wider community work through the 
options surrounding an upgrade to 
our treatment system.  

It seems timely, therefore, to explore 
what value to the community the 
use of treated wastewater to irrigate 
horticultural crops might add to our 
region. 

Purpose of the Report

This report has not been prepared by 
technical or scientific experts and is 
not intended to be a detailed feasibility 
report. 

It is instead, a “snapshot” of our current 
position, capturing the local needs 
and views of Gisborne’s business, 
scientific, regulatory communities 
along with some national and 
international developments in this 
area. 

This report provides a platform for the 
beneficial use of treated wastewater 
to be investigated in detail and to 
unlock its economic potential.

Scope of the Report

This report does not assess all possible 
alternative uses for treated waste 
water. 

The focus is entirely on the irrigation 
of horticultural crops as this is seen 
as a significant opportunity to create 
wealth and value for our region. 

Other beneficial uses for wastewater 
such as the irrigation of parks, golf 

courses and other amenities, or for 
the production of stock crop feed will 
not be considered in this report. 

Additionally, the report does not 
consider the use of the water for the 
recharge of the Makauri aquifer. It is 
noted, however, that in some areas 
of the world, treated waste water is 
indeed used to recharge aquifers.
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The need for water in 
Tairawhiti-Gisborne?

Climate Change 
Tairawhiti-Gisborne will likely become drier

Climate change is likely to negatively impact our available water resources. 

Projections by NIWA suggest temperatures on the East Coast of the North Island are 
likely to increase. Rainfall, particularly in Spring, is set to decline. 

Such changes are likely to result in a drier region and are likely to place further 
pressure on available fresh water sources. 

Climate variable Direction of change Magnitude of change Spatial & seasonal variation

Daily rainfall
extremes: dry days

More dry days 
throughout North 
Island and inland 

South Island.

By 2090 (RCP8.5), 
up to 10 or more dry 

days per year 
(“5% increase)

Increased dry days most 
marked in North and East 

of North Island, in 
Winter and Spring.

Figure 1: Extract of a table showing likely scenarios for Dry Days for New Zealand as modelled by NIWA: Source: 
http://www.mfe.govt.nz/sites/default/files/media/Climate%20Change/climate-projections-snapshot.pdf

Our own Council produced a report in December 2018  “Climate Change Implications 
for Tairawhiti” stating:

5

“Climate change is likely to bring warmer temperatures, more 
extreme weather patterns and sea level rise. These are expected 
to have widespread effects including social, environmental and 
economic. Issues such as drought, water security and flooding 
may become more severe.”  Source: Council Report 18-497



It was reported by the Gisborne Herald 
the following day and this summarises it well:

Figure 2: Headline from Gisborne Herald, Dec 14, 2018
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The supply of water is a critical issue 
– both in Tairawhiti Gisborne, in other 
parts of New Zealand and around the 
world. Locally the intensification of 
horticulture on the Poverty Bay Flats 
over the last two decades has led to a 
decline in water levels from freshwater 
sources such as the Makauri Aquifer 
and other shallow aquifers.

Currently approximately 1 million cubic 
metres of water is drawn from the 
aquifer each year. Modelling shows 
that 660,000m3 of water will need 
to be returned to the aquifer just to 
stabilise its water reserves. 

Permanent Horticulture

In practical terms this means that 
irrigation would need to be reduced 
by two-thirds of current use to allow 
the natural recharge rate to be re-
established. 

To ensure the continuation of 
horticulture in the 3,000 hectares 
serviced by the aquifer the Council has 
embarked on the Managed Aquifer 
Recharge (MAR) project that aims to 
inject water from the Waipaoa River 
into the Makauri aquifer to ensure its 
ongoing use for irrigation of 3,000 
hectares of horticultural farmland.

7 His Excellency Dr. Itzhak Gerberg: Israeli Ambassador to 
NZ on a field trip, inspecting the Aquifer technology 
with Kaiaponi Farms General Manager Scott Wilson.
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Main Permanent Crops Area Trend1

   Apples Critical at establishment and key 
times of the year.  Without access 
to water, unable to produce a crop

Growing.  Very strong 
demand for land and water.

   Kiwifruit Critical at establishment and key 
times of the year. Without access 
to water, unable to produce a crop

Growing.  Very strong 
demand for land and water.

   Grapes In Tairawhiti-Gisborne, crops are 
renowned for not requiring 
irrigation.  The soils of region, are a 
well-balanced mix of free draining 
yet moisture retaining.

Declining area.

   Citrus Water is critical at establishment 
but Tairawhiti- Gisborne’s current 
soils and rainfall is suitable for 
citrus.

Stable (some anecdote 
regarding slow decline)

There are of course many other permanent crops with much smaller hectares 
– Persimmon, Stonefruit, Feijoa, Blueberries.  As a general comment, there is 

demand for horticultural crops and water is a critical input to all crops.

1: Source: Gisborne District Council Summer Crop Survey 
Report 2016/17.  http://www.gdc.govt.nz/assets/Files/
Conservation/Reports/Crop-Survey-Report.pdf
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Permanent Horticulture continued...

The MAR Project cannot however 
benefit land that does not currently 
access the Makauri aquifer and is also 
only at feasibility stage.

Horticultural growers have taken a 
keen interest in Tairawhiti Gisborne 
land over the last 12 months. 

They are motivated by lower relative 
land values than in the Bay of Plenty 
or Hawkes Bay, the potential for 
early maturation of crops, a desire 
to diversify location of their crops to 
better manage risk, and good soil 
quality. 

The success of current local growers 
further highlights the suitability of 
the region to produce top-performing 
crops (by value) such as kiwifruit and 
apples. 

Buyers are, however, mainly interested 
in irrigable land. Intensive horticulture 
requires intensive water systems, 
particularly when orchards are first 
established.
 
Given the significant start-up costs 
horticultural buyers are unwilling to 
gamble that there will be sufficient 
rainfall over the first years of their 
investment. 

Rural real estate agents report that 
they have potential buyers contacting 
them weekly interested in purchasing 
irrigated land or land with the potential 
to be irrigated. 

It has been reported that some recent 
buyers intend to spend the equivalent 
of the cost price of land they have 
purchased to set up systems that will 
enable irrigation on the land.  

Local industry tells us that investment 
in establishing horticultural crops 
such as apples and kiwifruit would 
be widespread in our region if more 
local land had ready access to water. 
The difficulty is that irrigable land is 
relatively scarce. 

And this lack is setting a cap on the 
expansion of permanent horticulture 
crops in our region. 



Which areas need water?

The water needs for land serviced 
by the Makauri Aquifer, a significant 
region in the centre and north of the 
Poverty Bay Flats (Figure 3 and Figure 
4) are currently being addressed by the 
Council through the Managed Aquifer 
Recharge scheme. This is hopefully 
a viable, sustainable solution for this 
land.

No water supply solution however, has 
been proposed for the southern part 
of the Flats, Manutuke, Patutahi and 
Muriwai in particular (See Figure 4).
 

In this area of the Flats there is the 
additional issue of possible salt water 
incursion from the Te Hapara Sands 
aquifer.  

Salt water incursion occurs when sea 
water seeps into the soils as surface 
and sub-surface water is extracted 
leading to the degradation of the soils. 

The use of recycled freshwater in 
this area for irrigation would provide 
a secure water resource and may 
concurrently minimise salt water 
incursion.  In addition, the water in 
the West Saline aquifer is apparently 
already saline.

10 Aerial flyover of the Waiapoa River mouth entrance 
with Tūranganui-a-Kiwa / Poverty Bay and 

Young Nicks Head in the background.
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Te Hapara Sands

Local Pumicious

Makauri Aquifer

West Saline

Shallow Fluvial Aquifer

Matokitoki Gravel Aquifer

Waipoa Gravel

Figure 3: Location of key aquifers in the region.



Key area of need in relation to 
the Makauri Aquifer

Waipoa, 
Te Arai Rivers 
& Te Hapara Sands 
Aquifer Salt water 
incursion No new 
consents 
being
issued
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Makauri Aquifer
Declining over the long term.

Council work on recharge project,
which looks promising.

Waipoa, Te Arai Rivers 
& Te Hapara Sands Aquifer 

Salt Water incursion 
No new consents being issued

Figure 4: 
Map showing key area of need in 

relation to the Makauri Aquifer.

The above Figure 4 is a gross 
simplification of a very complex 
system.  It merely shows that the MAR 
scheme is not the single solution to 
the regions water needs.  

Large areas of land remain that may 
not be serviced by any future MAR 
scheme.  

This is one of the obvious areas 
that could potentially be serviced 
by a treated wastewater wetland 
or scheme.  Correspondingly any 
treated wastewater scheme could 
also be used on land also serviced by 
a future MAR scheme.  They are not 
mutually exclusive.



The current demand for water

According to Gisborne District Council, 
the official waiting list for water 
consents on the Poverty Bay Flats has 
47 individual requests for additional 
ground or surface water.  

This waiting list represents 270 ha and 
approximately 2mill m3 of water.  

The vast majority, 42 of the 47, are all 
for horticulture on the Poverty Bay 
Flats with the other five being for 
municipal sports grounds.

The actual number is much higher 
than this as recent applicants, upon 
being informed of the already lengthy 
waiting list, have not bothered to put 
their name on the waiting list.2

Figure 5 - Map showing the land blocks on the official waiting list for additional water consents. 
Purple – Makauri Aquifer, Red – Te Hapara Sands, Blue - Waipaoa Gravels/River

13
2: Source: Gisborne District Council Management



Reduction in existing consents

In addition to the long waiting list, at 
the same time, the Council is working 
through a process over the next few 
years of reducing the consented 
water.  

This motivation to reduce consented 
water take is being driven by a response 
to the District Freshwater Plan which 
is in turn a result of the National Policy 
Statement on Freshwater introduced 
in 2014.  

The intention is to divert available 
water to those growers who will 
actually use the water for productive 
economic purposes.

This means that users who have 
consents but are not using all of 
their water allocation are having their 
unused portion removed.  

At first glance this may appear 
harmless but there are businesses 
in the community dependent on 
the availability of water who have 
relied on this “buffer” and are now 
considering their options.  They now 
have less options for future growth. 
 
The main point here however is the 
fact that the availability of consents 
for irrigation water is going to become 
more restrictive.

Another aerial view of the Poverty Bay Flats - like a 
patchwork quilt stretched over the landscape, with the 

Wharerata Ranges in the distacnce14



Availability of treated 
wastewater
Plenty of it:  Too much in fact.

The amount of water available from 
the Gisborne treatment plant ranges 
from approximately 10,000m3 per day 
in the drier summer months up to 
around 20,000m3 per day in the wetter 
winter months.  

Demand for water will naturally vary through the year. In winter, with heavier rainfalls, 
demand for irrigation is low to non-existent.  

Were treated wastewater to be used, it would not be required in winter for irrigation 
at this time and therefore the unwanted recycled water would need to be either 
discharged into the ocean using the current pipeline or stored in one or many smaller 
wetlands or dams throughout the region. 

In hotter, drier periods when demand for irrigation water is high, treated waste water 
could be redirected towards the Poverty Bay Flats to support horticultural crops via 
series of pipelines and/or smaller satellite storage areas with on-farm treatment.

Figure 6: Average daily volumes of waste water from Banks St Waste water treatment plant.  
Source: Gisborne District Council

A figure of 15,000m3 per day is used as 
average.  (See Figure 6).  

Annually this equates to roughly 
5,000,000m3, approximately five 
times the annual take from the Makauri 
aquifer (See Figure 7)
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Figure 7: Approximately 5 million m3 of waste water is pumped into the ocean 
each year.  1 million m3 is drawn from the Makauri Aquifer and approximately 2 
million m3 comes from other sources such as surrounding rivers and other smaller 
aquifers
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Current water treatment plan 
by Council
Council has committed to spending $24mill to upgrade wastewater treatment 
through adding clarification and UV treatment to the existing system.   The 
Council currently plans to spend the $24mill by mid-2023. 
 
The installation of a wetland is an additional treatment step that is included 
in the 30-year Infrastructure Plan but is not expected to proceed within the 
next 10 years.  

The current estimated cost for a wetland to further improve the water quality 
is $18mill3  to install the pipes, pumps and wetland.  Under this scenario the 
water is still planned to be pumped out to the ocean, unless the treated 
wastewater is used in the agricultural sector or by industry.  

Council has agreed to further infrastructure investment once an affordable, 
sustainable and viable use for the treated wastewater is found.  

Whilst these are indeed significant costs, appropriate decision making by the Council 
and others must be informed by both the potential benefits of available, high quality 
treated wastewater and possible funding models that could be used to mitigate the 
public cost of investment in wastewater infrastructure.

17
3: Gisborne District Council, Wastewater Treatment 

Plant Upgrade Project Manager, pers comm,  
Nov. 2018.  This cost is at concept level only 

and includes a number of assumptions.



Case Studies
Global context
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The use of treated wastewater in 
agriculture is very common around 
the world and the use of treated 
wastewater on food crops is growing 
as water becomes scarcer and food 
production becomes more critical.  

Figure 8: Map showing the countries recorded as using treated and untreated waste water for 
agriculture.  Green shows those countries using treated waste water.  Source:  Wichelns et al, 2015, 
Wastewater: Economic Asset in an Urbanizing World as quoted by Elgallal 2017, Development of an 
approach for the evaluation of wastewater reuse options for arid and semi-arid area

Many developed countries are now 
using significant quantities of treated 
waste water for agriculture: Australia, 
USA, Brazil, South Africa, Israel to 
name a few.



19 Aerial view of the Waiapoa River with the Poverty Bay 
Flats stretched out in the distance reaching to the hills.
With the main railway bridge crossing in the forground. 

Figure 9: Chart showing the area of crops grown with treated waste water bycountry. 
Source: Jimenez, B. and Asano, T. (2008) Water Reclamation and Reuse around the World.
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Stanthorpe, QLD Using Class C water for above ground drip irrigation of apple 
crops.

  

Warwick, QLD4 Warwick is a town of around 15,000 people in south east 
Queensland.  100% of the towns treated waste water is used 
for crop irrigation.

Bega, NSW Bega Cheese uses milk from pasture irrigated from Class C 
recycled water. 

Virginia, Sth Australia56 12,000ha of horticulture fed by Class A recycled water.  It was 
established in 1999 with an initial scheme of 4500ML and 
has grown to a capacity of 20GigaL per year.  The cost was 
$25mill for 142km of pipeline.
A review in 20037  revealed that land irrigated with recycled 
water was worth double that of land without water and this 
corresponded with land irrigated with groundwater.  
Growers using the water pay A$0.158 per m3 for the use of the 
water.  Crops include potatoes, wine grapes, almonds, olives, 
carrots, lettuce, onions, tomatoes, capsicums, cucumbers.

McLaren Vale, Sth. Aust Premier wine growing region of Australia produces wine using 
Class C recycled water.  90% of the wine grown in McLaren 
Vale uses recycled waste water.8

Werribee, Victoria9 In 2004 a $20mill recycled water plant was commissioned to 
supply recycled water to horticulturalists. A report from 2005 
states:
“We no longer regard treated effluent as a waste product; it is 
a valuable resource”
Managing saline water is a key consideration of this project. 
Thousands of hectares is irrigated using recycled water grow-
ing various horticultural crops such as lettuce and broccoli.

4: https://www.sdrc.qld.gov.au/living-here/water-wastewater
5: https://trility.com.au/projects/virginia-pipeline-scheme-vps/
6: Jim Kelly, General Manager, Recycled Water Australia.
7: http://www.recycledwater.com.au/uploads/File/documents/Jim%20Abstract%20Brisbane.pdf
8: Jim Kelly, General Manager Recycled Water Australia, pers comm 2019
9: https://www.ausvegvic.com.au/pdf/env_Quality_Recycled_Water_for_the_Werribee_Plains.pdf

Australia
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USA
Monterey, California11 Using Class C water for above ground drip irrigation of apple 

c4800 ha, 10 year study investigated and compared vege-
table crops grown with reclaimed water and those irrigated 
with water from other sources; Crops include artichokes, 
broccoli, cauliflower, celery, lettuce, and strawberries; No 
significant difference was found between crops using the two 
waters.
 

Orange County, Florida 1100 ha of citrus irrigated with treated waste water; First and 
largest in the US.

Santa Cruz County, California 2000 ha of vegetable crops and the use of recycled water 
prevented the salt water intrusion into local groundwater.

Sonoma County, California 2500 ha of vineyards and vegetable crops.

McLaren Vale, Sth. Aust Premier wine growing region of Australia produces wine using 
Class C recycled water.  90% of the wine grown in McLaren 
Vale uses recycled waste water.

Modesto, California Treated water is used for Nuts, Stone Fruit and Citrus

Oxnard, California Crops irrigated are lettuce, broccoli and strawberries.

Escondido, California Crops irrigated are avocadoes

All Israel 85-90% of all wastewater is used on food crops.10  

Israel

New Zealand

Ashburton Following treatment in a 10ha wetland complex, treated water flows 
11km via gravity to 265ha of pasture.  The pasture is cut for silage for 
dry stock.

Te Anau Southland District Council is undertaking approximately 10ha of sub-
surface irrigation of treated waste water to produce fodder for dairy 
cows.

Taupo Taupo District Council pumps water 8 km to surface irrigation of pas-
ture for cut and carry for silage.  This product is in high demand from 
local farmers.

10: https://www.jpost.com/Israel-News/JNF-is-building-
a-land-flowing-with-water-and-milk-and-honey-575801

11: https://www.nap.edu/read/11241/chapter/14#189
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The quality of water required for irrigation depends on many factors:

  1.  Crop considerations

  2.  Irrigation method

  3.  National standards for environment and health

  4.  Exporter end-market requirements

Crop considerations

• Are the crops directly exposed to the water (Eg. Root crops such as
        carrots), or is the food/fruit not directly exposed to the water? (Eg.  
 Citrus, Apples, Kiwifruit).

•   Will the crop be further cooked or eaten raw?  For example, potatoes  
 used for potato chips are lower risk then carrots eaten raw and   
 uncooked.
  
•  Will the crop even be eaten?  Some high value seed crops are ideally  
 suited to using this water.

•   Will the crop be washed after harvest?  Crops sold direct to the   
 customer off farm without further processing are higher risk.

•   Is there a withholding period between final irrigation and harvest? 
 If irrigation is only done at establishment and harvest is 6 months  
 following, the risk is lower than if irrigation is the day before harvest  
 for example.

•   What water quality is best for growth? Some crops thrive under high  
 nutrient loadings whilst others prefer lower nutrient levels.

Water Quality



Irrigation method

The type and method of irrigation is also a factor when considering what 
water quality level is required.

  •  Flood irrigation – higher risk

  •  Spray irrigation – higher risk

  •  Drip irrigation – lower risk

  •  In-ground drip irrigation – lowest risk

All these factors need to be accounted for when asking the question 
“What water quality is required?”  The health aspects are perhaps best 
summarised in Figure 10 from the World Health Organisation.  This chart 
outlines the cumulative effect of reducing pathogen risk using different 
treatment methods in conjunction with different irrigation methods and crop 
considerations.  The x-axis shows different possible management scenarios, 
and the y-axis shows the pathogen reduction.

Option A and B show that if a vegetable is washed, a Die-Off (DO) period 
(withholding period) is implemented, a treatment option achieving 4 log 
pathogen reduction would be required.

Option C and D show that to achieve the same reduction in pathogens, low 
crops (potatoes, vegetables etc) require a higher water treatment level than 
high crops (kiwi fruit and apple etc).

Option E suggests that pathogen reduction can be achieve solely via water 
treatment.

Option F and G suggest that a more mechanised operation does not require 
as high a level of water treatment compared with a more labour intensive 
operation.

Option H suggests that if using subsurface irrigation, the treatment level 
required is significantly reduced. 
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Figure 10:  Chart showing the reduction in pathogen risk when taken as a cumulative effect of the ir-
rigation method with crop considerations.  Source: World Health Organisation 2006 https://www.who.
int/water_sanitation_health/publications/gsuweg2/en/

The chart suggests that a higher treatment level is required for ground crops 
(low crops) as opposed to tree crops (high crops).  It also shows that if sub-
surface irrigation (in ground) is used the actual treatment level required is 
not high to achieve the same level of pathogen reduction.  

All of these options show that treatment coupled with farm management 
practices and the crops selected all contribute to ensuring human health 
and that risks can be effectively managed.
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National Standards

Guidelines for water quality and the 
use of treated wastewater for irrigation 
purposes are contained in the ANZECC 
Guidelines 2000, the NZ Guidelines 
for Utilisation of Sewage Effluent on 
Land (New Zealand Land Treatment 
Collective and Forest Research 
2000), the National Guidelines for 
Water Recycling: Managing Health 
and Environmental Risks (Australian 
Government,2006), and the WHO, 
2006, 2006, Safe Use of Wastewater, 
Excreta and Greywater. 

In addition, the Guidelines for the Safe 
Application of Biosolids to Land in 
New Zealand, 2003, include a range of 
specific microbial pathogen levels that 
must be met if product is to be utilised 
for food production. 

The standards provide detail around 
different levels for pathogens and 
other contaminants that would be 
allowable in a New Zealand scheme.  
This report will not go into detail of 
each of these standards.  However, 
in speaking to people who work in 
this field, the water quality levels 
are achievable with commercially 
available technology.  Meeting the 
national standards appears eminently 
possible. 

Exporter and grower 
requirements

Interestingly the view of the key 
exporters such as Turners and Growers 
for apples and Zespri for kiwifruit, is 
one of extreme caution.  

They currently do not consider it 
appropriate and do not allow the use 
of recycled water on their crops.  An 
email from Kate McDermott, Pre-
Harvest Certification Manager of 
Zespri to Council in May 2018 states:

“Zespri does not currently allow the 
use of any wastewater – regardless of 
the treatment. This is predominantly 
due to customer perception and also 
the fact that there has not been any 
demand from growers to use it. If 
this were to change, we would review 
this policy however there would have 
be significant justification to do so 
as the need to manage customer 
expectation is high and it would 
significantly change the water testing 
regime currently in place.” 

Similarly, Turners and Growers have 
stated that they do not allow it 
because “they don’t have to”.12   They 
have not yet been limited by land and 
water resources such that they have 
to consider using land irrigated with 
treated wastewater.  Even though the 
risks may able to be managed, if they 
do not have to take this risk at all, their 
logical choice is to not take the risk.

It is apparent that New Zealand is not 
a dry continent the likes of Australia, 
parts of the USA and Israel.  Water 
resources in general are plentiful 
in New Zealand.  However, this is 
changing on the East Coast and 
parts of Canterbury.  New Zealand, 
and in particular Tairawhiti-Gisborne 
needs to re-consider its water re-use 
options.  Exporters such as Zespri and 
Turners and Growers need to be part 
of the conversation as well as their 
customers. 

12 : Ivan England, Quality Assurance 
Manager, Turners and Growers pers comm, 

November 2019.



What are the possible 
infrastructure options?
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Assuming that the water can be treated to the desired quality (which 
is a safe assumption), then there are two broad infrastructure 
options that could be considered.  

This is by no means exhaustive and perhaps there are versions 
that could incorporate some elements of the to broad options, 
and even incorporate some element of on-farm treatment.



Option 1 - No wetland, just
Pipe and Pump

27

This would build on the treatment plans already in place for Banks St.  

The water could be piped and pumped out to the flats and further on-farm treatment 
could be implemented as required.  This could entail some combination of further 
UV treatment, microfiltration, smaller wetlands and/or dams. 

The quantity of water supplied would be limited to the flow rate of low flows through 
the wastewater treatment plant, and pumping would be logistically difficult on 
account of a lack of storage and competition for water at peak irrigation times. While 
agricultural producers could overcome this through construction of their own water 
storage facilities, this would complicate the actual delivery of water to users.

During winter when irrigation water would not be required, the excess water could 
be pumped out to the ocean as is currently the case, or alternatively pumped to on-
farm locations for storage for summer.  

Figure 11: Schematic of Option 1 showing only a pipe and pump option.  All additional water treatment would be 
done either at Banks St or on-farm.  Location of pipe is an example only.
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A wetland offers capture of peak flows, which allows for flow buffering, 
water storage, reliability of supply, and enabling potential complete re-use 
or disposal of treated wastewater. 

A wetland could operate as a ‘buffering tank’, storing water at times of low 
demand (potentially enabling complete re-use of treated wastewater in 
summer), and making this available when required. A wetland would improve 
the water quality further still, particularly through treatment of emerging 
contaminants.  

If the treated wastewater was made available to private investors/growers, 
there would be some appetite from the private sector to purchase the water 
and perhaps go some way to funding the establishment of infrastructure.

Option 2 - Wetland plus
Pipe and Pump

Figure 12: Schematic drawing of Option 2 - incorporating a wetland into the water treatment process.  Locations 
of wetlands and pipes is schematic only and is in no way indicative of actual location.
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Economic Benefits

Boosted employment(direct/in-
direct). If higher value crops are 
established, these will require 
greater levels of employment to 
manage the crops.

Diversification and intensification 
of agricultural production.

Higher and more dependable 
yields of horticultural crops. 
Certain availability of water will 
ensure farmers are able to more 
reliably predict their yield.
  
Reduced fertiliser requirement 
because of the higher Nitrogen, 
Phosphorous and Potassium in 
the water. Farmers in Australia 
and USA have found marked 
reductions in their requirements 
for additional fertiliser.

What are the benefits?

Ability to produce higher value 
crops because of reliability 
of water supply.  The higher 
value permanent crops provide 
additional fam gate profit of 
around $57,000 per hectare 
when compared with low value  
annual crops such as maize and 
squash.13

Insurance against drought 
conditions and climate change. 
Any additional availability of 
water will provide a buffer to any 
dry period.

Increased land values.  Irrigated 
flat horticultural land currently 
commands a premium of 
$50,000 - $70,000 per hectare.14  

13: Graeme Doole (University of Waikato) and Trevor 
Lupton (Lewis Wright), 2016
14: Simon Bousefield, Bayleys Commerical, Gisborne; 
Chris Tyerman, Westpac Banking Manager, East Coast.

• •

•

•

•

•

•
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Environmental Benefits

Reduced treated wastewater 
discharges into the marine 
environment. There is widespread 
concern in the community 
regarding disposal of effluent 
into the ocean. Any scheme that 
reduces this volume into the 
ocean will reduce the pressure 
on the marine environment.

Reduced reliance on river or 
aquifer irrigation sources thus 
improving available water 
volumes from other sources.

Ability to reduce salt water 
incursion.  In certain areas, if 
recycled water is utilised either 
in conjunction with a wetland 
or not, experience overseas 
suggests that this can minimise 
potential salt water incursion.  

Increased food security.  The 
ability to grow a wider variety 
of crops with increased water 
availability improves the food 
security of the region and the 
nation.  

Reduced reliance on traditional 
fertilisers as recycled water 
provides its own delivery of 
nutrients (NPK).

A wetland option could deliver 
significant ecosystem goods and 
services.

Social Benefits

Ability of the local community 
to gather shellfish from the Bay.  
In the event that all discharge 
to the ocean is eliminated, the 
community may well be able to 
safely collect shellfish again.

Higher value permanent crops will 
require additional employment.  
An approximate rule of thumb is 
an additional 1 FTE is employed 
for every hectare of apples. This 
includes management, picking, 
maintenance, packing and 
transport.  More detailed analysis 
would need to be done, but it is 
undeniable that employment 
would increase should higher 
value permanent crops be 
established.  

•

••

•

•

•

•

•



What are the costs?
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It is beyond ability of this paper to provide definitive costings as there exist a 
number of potential treatment models and even a variety of treatment levels 
that may be achieved through such a scheme. 

Detailed costings should be done in conjunction with exporters, growers and 
Council and would be an obvious next step of the project. 

Broadly speaking however, estimates of pipe installation cost vary from 
$500 per meter15 to $1000 per meter  which over a 20km distance amounts 
to $10-20 million. This is a considerable range and is obviously dependent 
on the ultimate location of any scheme and associated pipe and pump 
requirements. 

In addition, recent estimates from the Council for the cost of a wetland, should 
that option be adopted, are about $18 million. This includes the necessary 
pump stations and 2.5km of pipes.  The costs would need to be refined but 
they could potentially be overestimated. The cost of piping and pumping 
from a wetland environment towards farms would need to be added to this 
figure.

 20km Pipe and Pump  $10-20mill  Say $20mill
 Wetland estimate   $18mill  Say $20mill
 TOTAL       Say $40mill

Of course, these estimates are considerable.  

However, given the long-term nature of such an investment, particularly 
when coupled with the benefits to the private sector, there are a number of 
possible funding options. 

15: An estimate / Gisborne District Council.
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The use of treated human waste water is not without risks and the 
overwhelming area of concern is the health risk of water-borne pathogens 
making their way back into the food chain. This is especially important when 
dealing with the irrigation of food crops.  Health risks are those which pose a 
threat to human health and are:
 

1. Pathogens such as bacteria, viruses, and protozoa.  
The nasty bugs in the water might get into the human food chain 
causing serious health issues.  How much pathogen reduction 
you require or achieve is influenced by the treatment system 
selected and the water quality required. (See Figure 10)

2. Heavy metals.  
These typically are arsenic, lead and mercury to name a few 
which also are not good for humans to digest.

3. Endocrine Disrupting Chemicals.  
These are chemicals that might come from our consumption 
of antibiotics or hormone disrupting drugs that end up in the 
sewerage treatment system.  If these are not removed, they 
can re-enter the food chain and also cause harmful effects 
on the environment.  These are what is termed “emerging 
contaminants”

A number of people spoken to in the course of report shared the concerns of 
pathogens making their way into the food chain.  

However as mentioned earlier in the section on Water Quality, the risk of this 
occurring depends on a number of factors, only one of which is the quality 
of the water.   

What are the risks?
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It is the contention of the Chamber of Commerce that the 
ultimate ownership, installation and/or governance of any 
form of project such as this, does not need to be driven by 
Council.  

There is potential for numerous funding, governance and 
commercial models. These could be:

  1.  Council management

  2.  Sole Private investment

  3.  Joint Venture (private/public)

  4.  Irrigation co-operative of land owners

Funding sources would likely open up once the feasibility of 
the project is established. This could include central and local 
government, community organisations, and private entities. 
There are some innovative approaches possible for funding. 

We are aware of at least one private water utility provider 
from Australia considering similar opportunities within 
New Zealand.  They are a utility provider with considerable 
experience with recycled water distribution to irrigators.

The Council should work with the private sector to look at 
these options and not assume 100% rate payer funding.  

Possible Funding
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There are a number of ways to begin looking at the commercial viability of a 
concept such as this.  

In an attempt to answer the question “How commercial is this concept?”, we 
can approach this from a number of viewpoints.  This is not meant to replace 
a detailed feasibility study; it is “back-of-the-envelope” analysis to ascertain 
high level feasibility.  

The high-level questions are:

1.   What is the value in converting 1 hectare of low value
     annual crop to high value permanent crop?

2.   What is the cost per hectare of a scheme that cost 
      up to $40mill?

3.  What is the revenue that could be generated by an 
      irrigation  scheme provider if water was sold to a 
      horticulturalist at the current rate of around $1/m3?

How commercial is this 
concept?
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What is the cost per hectare of a scheme that cost up to $40mill?

If a hypothetical scheme cost $40 million and had to be fully funded by the 
hectares that benefited from the water, then the cost per hectare depends 
on the number of hectares that benefit and the life the project would be 
ammortised over.  

This is of course not necessarily realistic as other funders apart from land 
owners or users may contribute, but it does assist to assess the financial 
plausibility of the project.  The table below shows the range in the cost per 
hectare that would be attributed to two scenarios of 250ha and 500ha. These 
sorts of costs per hectare lend themselves to higher value permanent crops.

What is the value in converting 1 hectare of low value annual 
crop (eg. maize, squash) to high value permanent crop (eg. 
kiwifruit, apple)?

In simple terms, according to Doole and Lupton, the “Farm Profit” is improved 
by approximately $57,300 per hectare16 for each hectare converted.  
In addition, one additional job is created in the community for each hectare 
converted.17  

16: Graeme Doole (University of Waikato) and 
Trevor Lupton (Lewis Wright), 2016

17:  Apple and Pear NZ, pers comm, Nov 2018; 
Coxco pers comm, Nov 2018

Cost per hectare
$40mill project 250ha 500ha

10yrs $16,000 $8,000
20yrs $8,000 $4,000
30yrs $5,333 $2,667

Area converted 1ha 250ha 500ha

Additional Farm Profit $57,300 $14.3mill $28.7mill

Additional jobs 1 250 500

This suggests that any payback will likely be over a longer timeframe (greater 
than 10 years) and assume hectares converted over this period of time would 
need to be more than 250ha.
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What is the revenue that could be generated by an irrigation 
scheme provider if water was sold to a horticulturalist at the 
current approximate rate of $1/m3?

The question begins to give a sense of what possible debt or equity funding 
might be sustainable in a hypothetical scheme. 

The growers and irrigators spoken to through the course of this investigation 
realized fully that the delivery of such water comes at a cost.  

Many growers currently pay for the use of water at varying rates throughout 
the district.  

Municipal water rates in town are around $1.20/m3  and users of the Patutahi 
Pipeline are charged close to $1/m3 at the moment.

Using kiwifruit as an example, one hectare requires approximately 30m3 per 
day during irrigation.  Up to 90 days of irrigation could be required in a dry 
year, however if we assume conservatively 60 days per year, this would be 
1800m3 required per hectare per year.  

If the price for the water was $1/m3, this would be a cost to the grower of 
$1800 per ha per year and revenue to a scheme provider of $1800.

Area converted 1ha 250ha 500ha

Cost to grower $1,800 $450,000 $900,000

Revenue to provider $1,800 $450,000 $900,000
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Conclusion

Of course, there is much to be discussed and explored in this 
area of costs and pricing of water.  

Contractual arrangements such as take or pay, and minimum 
quantities would all have an effect on costs and pricing to a 
grower.  

Likewise, the project cost, the governance and funding also 
all would have an impact.  

More work needs to be done to model and explore the 
commerciality of this concept.  Suffice to say, the commercial 
potential of a scheme is evident.

With these revenues, a scheme provider would be able to enter into debt 
arrangements.  Whether this is an interest only loan or requires principle 
repayments depends on who ultimately is a scheme provider (eg Council, 
CCTO, private or a mix) and the perceived risk. It is likely that in reality some 
form of equity funding could be more appropriate.  

However it is easiest at this stage to look at interest only loans to gauge 
the size of the opportunity alongside loan repaid over a 30 year period.  The 
table below gives an indication of a hypothetical debt load that a scheme 
such as proposed might withstand.

Area converted 1ha 250ha 500ha

Annual revenue to 
water provider $1,800 $450,000 $900,000

Possible Borrowing
5% $36,000 $9,000,000 $18,000,000
7% $25,714 $6,428,571 $12,857,143

Possible Borrowing
5% - over 30 years $27,909 $6,977,167 $13,954,334
7% -over 30 years $22,528 $5,631,914 $11,263,827
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There is no doubt that the case for using treated, reclaimed water 
for irrigation is a realistic option for Tairawhiti Gisborne.  

It is most certainly an option worth considering and exploring.  

This should not be done in isolation. The combined resources of the private 
sector including horticulturalists and investors, coupled with Council, iwi and 
the resources of Activate Tairawhiti should combine to explore this further.

Practically we see the next steps being:

1. Convening of community meetings aimed at growers, iwi and   
 businesses to gauge interest in irrigation co-operatives.

2.  A review of different governance models to further explore the
  commercial opportunity for treated wastewater on horticultural crops.

3.  Invite water treatment and irrigation experts from Australia to convene
 meetings with industry and wider community to inform and educate   
 on reclaimed water.

4. Convene meetings with key exporters to highlight the water availability 
 issues in the region. 
 
5. Chamber of Commerce support of a Council led Provincial Growth
 Fund application for a further feasibility study into reclaimed 
 wastewater for irrigation.

Next steps
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