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EXECUTIVE SUMMARY

The Western Bay of Plenty (WBOP) sub-region is ofi¢he fastest growing
areas in New Zealand as it is a recognised ‘suntefttination, with 80% of
population growth resulting from migration. Taurang the main urban area
(70% of the sub-regional population), with smalksttlements of Te Puke,
Katikati, Waihi Beach, Omokoroa, and Maketu. Thelgtarea covers a land area
of approximately 2,092 square kilometres fknmost of which falls within the
WBOP District (92.8%); the rest is within Taurar@iy. The WBOPDC area is
predominately rural in nature and primary land issagriculture. The land cover
of the TCC area is largely urban residential andmoercial.

The regional and district councils (EBOP, WBOPDG@ arCC) developed the
‘SmartGrowth’ for the strategic planning of growththe WBOP. It contains an
Action Point for EBOP to complete a strategy fortevaallocation to give greater
confidence for long term water supply planning. ¥vatesources in parts of the
region are coming under increasing pressure to megty demand, and to
maintain resource sustainability and environmestahdards. There is a need to
better understand the trends in water demand a@dstistainability of water
resources.

The purpose of this study is to assess the capatisyrface and ground water
resources to meet projected future water demandeirsub-region over the next
50 years, and the suitability of surface and growater quality for various uses.
It also identifies the suitability of areas of lande development based on the
availability of water resources, and compares thade SmartGrowth’s mapping
of land use development potential.

For the purposes of this study the area is divithed 15 water resource zones
(WRZ) based on SmartGrowth Management Areas arfdcgiwater catchments.
Key relevant features of the area are:

* The total population in 2005 was approximately D00,

* The population in TCC area is in the order of 100,070% of the sub-region)
who live within 7.2% of the study area.

* Reticulated water is supplied to almost all the kings within TCC and over
13,000 within WBOPDC. Non-reticulated supply acdsuior approximately
2,700 houses.

* The area of commercial agriculture is approximai&y,000 ha.

* The total area of horticulture is approximately30D ha, 71% (7,450 ha) of
which is kiwifruit. Approximately 3,220 ha of thettl area is irrigated.

* The area of pastoral farm is over 80,000 ha, ottloinly 1.26% is currently
irrigated, mostly on dairy farms.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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» TCC is predominately urban in nature with a largenbher of commercial and
industrial businesses in operation.

* The area of rural residential land use (non-comiakragriculture) is
estimated to be 103,000 ha.

Water Demand
The demand projections indicate:

 Demand for water in the study area is projecteah¢oease from the current
level of 41.9 Mniyr to 79.2 Mni/yr by 2055 (an 89% increase). The
breakdown of water demand by use is shown belownsiBety analysis
indicates that the demand could be as high asMBEyr if there is sustained
high population and industrial growth.
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Distribution of water demand

* The principal driver to increasing demand will kepplation growth which is
projected to increase from 141,000 to 290,000 ot 50 years period (an
increase of 106%, based on the medium growth sicgndrhe population
within TCC area is projected to increase from 100, 212,000 within this
period.

* Domestic water demand (for reticulated and norcuédted consumers) is
projected to increase from 16.9 to 35.8 ¥ym

» Water demand for commercial and industrial useesloted to increase from
5.9 to 11.3 MriYyr by 2055. The demand from TCC reticulated sugply
projected to increase by 203% (from 1.45 to 4.39°Nm

» The distribution of agricultural land use is preditto change with reductions
in the area of farms around Tauranga, due to ceiwerto urban and rural
residential holds. The agriculture land area iseeipd to marginally increase
in rural WRZs.
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* Horticultural land use is predicted to remain samito the current area,
however, demand for irrigation is predicted to rizetwo fold to increase
profit, maintain market edge and manage effectssethuby unexpected
weather patterns. However, water demand for froseption is not predicted
to increase as warm weather patterns are forectstduk region.

» Overall agricultural water demand (including livest) will increase from
current level of 17.2 to 30.2 Mifyr by 2055.

Resource Availability
The assessment of water resources indicates:

* Total annual water availability from run-of-stredfows, groundwater and
dams is approximately 646 Mryr.

« Groundwater availability is approximately 541 Nym (84% of the total
availability).
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Groundwater availability by WRZ

* Available run-of-stream flow data is limited forettstudy area. Estimated
average daily water availability using extrapolatmf available data is about
284,000 n¥d (3,289 I/s).
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« Dams are estimated to contribute approximately M&8/yr to supply.

* Harvesting of winter stream flows could potentiatigntribute more than
600 Mnt/yr to water supplies; however, there are a nuntifeissues to
development.

* Rooftop rainwater harvesting is not a major countiab in the area; it accounts
for less than 4% of the demand within WBOPDC.

Water Resource Sustainability
The assessment of sustainability of water resouncksates:

* The global (i.e. whole WBOP area) water balancenshthat the WBOP is
‘water rich’ with a positive water balance of 566n#yr over the planning
horizon, year 2055. However, the balance maskssgatial and temporal
variation in demand and water supply as well asatians between water
sources.

Surface water

o Contribution from surface water resources is edtohado be 57%, and
based on present preference for water sources aocrigase to 63% by
2055.

o The average daily allocable resource is 284,00 thased on current
EBOP allocation limits. The current total daily geemand from run-of-
streams is 119,000%d, with expected increase to 250,008drby 2055.
There are drought management provisions in thedRegWater and Land
Plan that apply to water takes. The general agpresuld be to provide
for human health/public safety over agriculturaigation. The current
daily peak demand for domestic and livestock ishe order of 50,000
m/d, and predicted increase up to 104,00 rby the planning horizon.
The surface water balance at peak demand by WRZ®isn below.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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0 Approximately 50% of the surface water demand cornesn TCC-
supplied water to WRZs within and around Taurangg.his TCC
reticulated supply is sourced from the Waiorohi diaditau Streams from
Oropi WRZ, and neither of the streams have determ#&ms for storage.

o Surface water resources are under heavy pressavmchiTauranga (at
current level of allocation), and the current wabalance at the peak
demand is unsustainable. It is predicted that ddnfansurface water for
TCC supply at the peak daily demand could exceeceotly allocable
resources by 60,000°fd by 2055.

o The EBOP’s current allocation limits show thatsitunsustainable for TCC
to continue abstracting water from run-of-streasotgce only. However,
IMFR studies undertaken by TCC show that thereoieitial for higher
allocation limits from the streams that supply ©Q reticulated network.

0 There is little agricultural or horticultural langse below the TCC water
takes. These streams are generally in native basthments, or deep
incised gullies, or the adjacent topography is neailly suitable for high
stock rates. Therefore, effect on agriculture doeTCC takes is not
significant.

Ground water

o Groundwater balance for all the WRZs is positivéhwlobal balance of
over 500 Mn¥/yr over the planning horizon, year 2055.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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0 Recent groundwater investigation report (GNS, 20@&pmmends it is
only sustainable to abstract water from deeperfag)ithis can increase
initial capital and operating cost of takes.

o Groundwater abstraction closer to sea can caudwasat intrusion;
therefore, regular monitoring may be required.

» Current contribution from storage dams is relatiahall compared to overall
water demand. There is considerable potential ¢toease the harvesting and
storage of winter stream flows which may be devetbpo alleviate pressure
on high demand streams, in particular streamssthaly to TCC.

* While the above projections are based on mediumtirand associated land
use changes, there is potential for high growtéstaf higher growth rates are
sustained in the medium to long term, run-of-stresupply is unsustainable
for most of the WRZs. The increase in demand walvéhto be met from
groundwater (where availability is over 500 Nfym), and/or storage supply
from harvesting winter flows.

Recommendations

e EBOP should undertake a strategic water planningrcgse in the high
demand zones (Tauranga, Mount Maunganui and Papaimoe the zones
which these urban areas draw water from, to ensater is not a limitation
on further growth.

e« EBOP should improve current information on watesorgces by:

o Conducting IMFR studies on high demand streams &berchine
sustainable allocation limits, and include the IM&Rh the Regional
Water and Land Plan via a plan change.

o Collection of water quality data to identify thartporal variation of the
available quality resource.

o Prioritising the setting of sustainable yields &oquifers tin the Western
Bay of Plenty, and include those in the Regionataand Land Plan via
a plan change.

e EBOP and TCC should work together to identify agdive sustainable water
supply sources to meet predicted future high denzamtimprove reliability;
the options include groundwater, winter flow hatires or other surface
water sources.

e« EBOP should consider and implement a more strat@ggroach for future
water allocation, including taking into consideoatilikely future demand by
use type and source, and through the consent proessrve resources to
meet these demands.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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e EBOP should improve the format of water consentalkte to include
information such as sustainable yield from eachousse/catchment,
groundwater bore depth, irrigated area from eaugmaiion take.

e Actively promote or require the use of winter fldvarvesting, particularly for
irrigation supplies for market gardening, frost teation, and possibly
municipal water supplies.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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1 INTRODUCTION

Environment Bay of Plenty (EBOP), Western BOP ast€Council (WBOPDC)
and Tauranga City Council (TCC) developed ‘Smart@nd (2004) for the
strategic planning of growth in the Western BayRiénty. The SmartGrowth
contains an Action Point for Environment Bay ofiRleto complete a strategy for
water allocation to give greater confidence foglderm water supply planning.

Method 112A of the EBOP’s (Proposed) Regional Watet Land Plan Version
9.6 (as amended by appeal resolutions) (EBOP, 26tates that EBOP will
develop a long-term water sustainability strategyconjunction with territorial
local authorities, stakeholders and the commumitglding representatives from
commercial, industrial, horticultural and agricu#iliorganisations) to manage
future water use requirements in areas of highmdgmand. The strategy will:

(a) Determine the potential long-term requiratrfer water resources in
the region according to future population growtbjgections, possible
horticultural and agricultural land use changes, possible industrial
growth.

(b) Investigate:

(i) Surface water and groundwater resource tifiess) availability
and reliability.

(i)  Water quality, and the suitability of suciaand groundwater
quality for various uses.

(i) The capacity of those surface and grounéwatsources to meet
expected future water demand.

(iv) Water resources that are likely to comearmabstraction
pressure.

(c) Identify appropriate mechanisms to manadgeré water use to ensure
water is allocated in a fair and equitable manner.

(d) Integrate long-term development and thégmtan of the Bay of
Plenty's water resources in relation to Policy 5d &7.

(e) Identify areas in the region where:

() There is a lack of water resources that fmayt land use
intensification or urban growth, as increased wabmstraction
may cause significant adverse effects on the emwismnt.

(i) The area is suitable for non-consumptivesusased on the
availability of water resources.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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1.2

Any changes to the Regional Water and Land Plauitieg from the Water
Sustainability Strategy will be in accordance witha requirements of the
First Schedule to the Resource Management Act 1881 jn consultation
with the community and stakeholders.

This report outlines the water resource demandiqtieds for the next 50 years,
resource availability and sustainable strategiestiie Western Bay of Plenty
Region. It forms a part of the background for thatev allocation policy
document, Water Sustainability Strategy, which v prepared by EBOP to
implement the SmartGrowth commitment in managingurli water use
requirements.

Project Objectives

The project objectives are:

* To assess the capacity of surface and groundweseurces to meet expected
future water demand in the Western Bay of Plentgrahe next 20 (best
estimate) to 50 (potential) years, and the suitgbibf surface and
groundwater quality for various uses. Predictioniswge the current situation
as a base, and will give a best estimate for the 2@ years (to 2025), and an
indication of the potential situation up to 2058 (&ar period).

* To identify the suitability and unsuitability ofeas in the Western Bay of
Plenty of land use development based on the avi#yabf water resources,
and compare/contrast with SmartGrowth’s mappintéanél use development
potential (based on soil type, climate and topogyap

Study Area

The study area is the Western Bay of Plenty (WBG#)-region. This area
encompasses the areas of WBOPDC and TCC as itiedtiraFigure 1. The study
area covers a land area of approximately 2,092rsckitmetres (krf), most of
which falls within the WBOPDC (92.8%). The WBOPD&a is predominately
rural in nature and primary land use is for agtid. The land cover of the TCC
area is largely urban residential and commercial.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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Figure 1: Study area — Western Bay of Plenty suiare

1.3 Information and Data Sources

The SmartGrowth study has been based on a largberunh research and studies
of different aspects of the growth of the sub ragiall the relevant reports have
been reviewed to encapsulate relevant informatonihfe current study. The main
reports are listed in Appendix A.

Data used in compiling this report has been priyasupplied by EBOP,
WBOPDC and TCC. This information and data are d4svis:
« EBOP

— SmartGrowth and its relevant reports (as listeflppendix A);

— Digital maps of water study areas (regional, cathimboundaries, water
study areas and dams);

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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— Land use data;
— Water consent and water use records;
— Population census and growth projections;
— Dam locations and associated database;
— Sustainable available groundwater volumes (GNS6RGhd
— Stream flow monitoring records.
« WBOPDC and TCC
— Relevant sections of the district asset managepiant and
— Water usage data, water sources and their capacitie
* MAF — agricultural census statistics for Territbathorities
* NZ StatisticsAgricultural Production Statistics
* NZ Land Resource Inventory — soils information
* NIWA — climate and rainfall information for soil wexr modelling

* NZ Ministry for the Environment Climate Change sasd

1.4 Planning Horizon

Predictions will use the current situation as aebasd will give a best estimate
for the next 20 years (to 2025), and an indicatbthe potential situation up to
2055 (50 year period).

The current water use and projections have beesdl@as a number of parameters
and published information on population and lang, as listed in Appendix B.

1.5 Water Resource Zones

For the purposes of this study, the study areadivaded into 15 Water Resource
Zones (WRZ). The selection of zones was baseditariarof:

» EBOP surface water catchment;

* SmartGrowth Management Areas;

* Town locations;

* Population;

» Current water demand (existing water take consamisdams); and

* Isohytal maps.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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The groundwater zones in the region were not censdlfor this analysis as data
was not available at time of zoning (Note that watesource zoning was
completed in August 2005, and EBOP groundwaterrgpmias completed in late
2006 by GNS (2006)).

The total SmartGrowth area is 2,289%kiHowever, the areas covered by the sea
have been omitted for this Water Sustainabilityateigy study; this results in a
total area of 2,092 kinTable 1 lists the 15 water resources zones byesain
descending order from north to south. The zonegeram area from 11.6 Kirfor
Omokoroa to 407.5 kfrfor Oropi.

Table 1: Water resource zone areas

Water Resource Zone | Area (km?) Total (%)
1 | Waihi 56.0 2.7%
2 | Katikati 251.2 12.0%
3 | Matakana Island 65.4 3.1%
4 | Whakamarama 305.9 14.6%
5 | Omokoroa 116 0.6%
6 | TePuna 17.1 0.8%
7 | Mt Maunganui 23.6 1.1%
8 | Tauranga West 284 1.4%
9 | Tauranga Central 21.2 1.0%
10 | Papamoa 34.7 1.7%
11 | Tauranga South 40.9 2.0%
12 | Oropi 407.5 19.5%
13 | Te Puke 188.5 9.0%
14 | Paengaroa 3514 16.8%
15 | Pongakawa 289.1 13.8%

Total | 2,092.3 100.0%

Eight smaller zones (Matakana Island, Omokoroa,Plma, Mt Maunganui,

Tauranga West, Tauranga Central, Papamoa and TauBouth) are identical to
the SmartGrowth Management Areas. Apart from Matakdsland, the
population density in all these zones is higheerdfore, water demand will be
greater. Other zones are generally regarded as moakin nature, with land use
focused on traditional primary production of agttate and forestry. The zoning
criteria of larger zones, Waihi, Katikati and TekBuwere largely based on
surface water catchments and SmartGrowth Managererds. Kaimai and
Paengaroa Management Areas are significantly laageéreach of these areas has
been divided into two zones based on water catchbwmdaries. The WRZs are
shown in Figure 2.

Water Use and Availability Assessment for the Western Bay of Plenty
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2 LAND USE ASSESSMENT

Land use patterns within the study area are highlyed. Land cover in and
around Tauranga City is predominately commercial arban residential. The
seaboard WRZs (Waihi, Mt Maunganui and Papamoayigeocommercial
resources for tourism industry. Land use in othdRA¥ is predominately rural
agriculture, mainly horticulture and dairying. Ditaof the current land use
distribution of the WRZs are listed in Appendix C.

SmartGrowth (2004) indicates that high quality, s&ile soils are a relatively

scarce and finite resource within the sub-regiod &ns important to use them

wisely to succeed in competitive agricultural mask& he Resource Management
Act 1991 and regional and district plans includevmions for sustainable land

management and guide future land use decisionkoédih versatile soils should

be considered and protected where appropriate, rd@ain just one of many

factors influencing development suitability andamtgrowth options.

SmartGrowth (2004) also identifies the future uramwth areas in the region, as
illustrated in Figure 3.

SmartGrowth has further identified the potentialmmeercial, industrial and

agricultural growth areas within the sub region.this study, these land use
capabilities have been used to assess the futuer wemand and availability of
resources for various uses.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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3 DEMAND ASSESSMENT

This section presents the current and future wadgenands assessment for each
WRZ. The main factors that impact on consumptivenaied such as trends in
population growth and land use types have beerysewlto determine the water
demand. The main body of text presents summarigheotkey findings, with
description of parameters and detailed resulteeraiccompanying appendices.

3.1 Approach and Parameters

The following sub-sections outline the approach pachmeters adopted for the
study.

3.1.1 Water Demand Categories

The approach to determining demand is based onfdkhewing water use
categories:

i) Domestic consumption (i.e. household water consiomptwith two sub-
categories:

* Reticulated; and
* non-reticulated.
i) Industrial and commercial use.
i) Agriculture — water consumption required for théolwing sub-categories:

» Livestock (inclusive of stocks in rural residentiaits and dairy shed
requirements, however, note that dairy shed reo@rgés are not
permitted as of right under the RMA, so must compith permitted
volumes under Regional Water and Land Plan); and

» Irrigation based on the following:
— Pastoral;
— Horticultural, including frost protection; and
— Arable.

* Rural residential; water demand for non-commemggicultural activities
(excluding domestic component and livestock demand)

iv) Recreational irrigation (such as for bowling greeaports fields etc.).
v) Forest demand.

The discussion of demand excludes geothermal WaB&°C), which is treated as
a separate resource from cold groundwater.

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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3.1.2 Demand Units

3.2

Water demand and supply values are presented as:

* Annual demand; the mean annual demand expressad@smetres per year
(m*y) and million of cubic metres per year (My);

* Average daily demand; the average daily demandesgpd as cubic metres
per day (n¥d); and

« Peak daily demand; the peak daily expressed as cuitires per day (fful).

Climate Change

Recent research in New Zealand and overseas sHwtsclimate change is
occurring and that future changes are inevitablethér, variations in climate
between years can have a strong influence on dgrieuproduction (Kenny,
2001; MfE, 2004). Future climate changes are ptedito increase the frequency
and intensity of known climate-related risks andands such as floods, droughts,
windstorms. As an example, by 2030, the chancdoofding may increase by
twofold over current frequency; and by 2070 by fdumes (O’Connell and
Hargreaves, 2004).

NIWA have developed a model for EBOP to predictnelie parameters such as
temperature and rainfall (NIWA, 2003). The modetdicts that mean annual
temperature in Bay of Plenty could increase by &l0o80° C and 1.8° C by the
2030 and 2080, respectively. The mean annual fhisfprojected to decrease in
Tauranga area by about 8% by 2030, but no furthgngl is expected between
2030-80. The model forecasts that summer rainfallild return to near the
current climatology by 2080. However, within them®a horizon autumn and
winter are projected to be wetter than the curresithh drier spring seasons. In
addition the model shows reduced return periodeeafvy rainfall are likely by
2080.

In general, a warmer climate will have benefits gooduction of subtropical fruits
such as avocados and citrus. There will be botkscrsd benefits for temperate
fruits such as kiwifruit and apples, depending @ration. Generally, wine grapes
will benefit if it is irrigated.

To date, detailed studies on the possible effectéimate change have only been
carried out on kiwifruit and apples. It is likelat climate change will have

beneficial effects on pasture production over cgnuacades. Higher atmospheric
concentrations of carbon dioxide will increase pBkghthesis (the so-called

‘carbon-fertilisation’ effect), allow for more effient use of available water and
improve pasture growth rates, particularly with pemate pasture (MfE, 2004).

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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Arable cropping is a relatively small contributor the WBOP region economy.
Year-to-year variations in climate can have sigaifit impacts on production. A
poor growing season combined with poor market dandi can have significant
adverse effects. Arable farmers have developedamgstcapacity to adapt to
climate variability, and it is likely that this golave capacity will be needed in the
future with the increasing influence of climate ee.

In determining the future water resource demandafgriculture, the potential
climate change effects have been taken into acalang with the SmartGrowth
predictions.

3.3 Domestic Water Demand

The domestic water demand for each WRZ is baseéteofollowing parameters:

* 2001 population census and SmartGrowth’s residesitizelopment time line
(SmartGrowth (2004) page 23 - Figure 9) to deteenaistimates for year 2005
and 2025.

* The growth rate of the SmartGrowth’s residentialedepment time line for
period of 2046 to 2051 was extrapolated to detegrtiie 2055 population.

» Per capita consumption rates as listed for TCCVaBOPDC in Appendix B.

3.3.1 Population Growth

Population growth of each WRZ has been estimatsddan the SmartGrowth
(2004) medium growth scenario for each managemeat alt was assumed that
the medium growth scenario (medium fertility, mediumortality and medium

migration) represents the most probable long-termowth outcome. The

sensitivity analysis in Section 5.2 addresses tissipilities of lower and higher
population growth rates and their effects on denfanavater resources.

The total residential population in WBOP sub regiorthe base year 2005 is
approximately 141,650 and estimated to increaseo$10,800 (149%) by 2025
and 290,000 (205%) by 2055 (Table 2). Figure 4 lycgdly illustrates that

population growth in Omokoroa WRZ is exceptiondiigh (718%). The high

projected population growths in Tauranga West, daga Central, Tauranga
South, Mount Maunganui, and to some extent Papamoald result in high

density populated WRZs.
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Table 2: Summary of population growth (SmartGro\g®04)

Water Population
Management Zone 2005 2025 2055
Waihi 3,614 6,096 9,691
Katikati 7,354 10,161 13,208
Matakana Is 324 444 612
Whakamarama 4,387 5477 5,798
Omokoroa 2,240 8,620 16,080
Te Puna 2,540 2,990 3,162
Mt Maunganui 20,408 28,111 35,800
Tauranga West 29,497 38,105 41,630
Tauranga Central 20,964 36,58% 55,660
Papamoa 13,716 26,248 44541
Tauranga South 15,412 22,228 34,248
Oropi 5,844 7,297 7,736
Te Puke 8,777 10,790 13,348
Paengaroa 3,866 4,495 4,986
Pongakawa 2,706 3,153 3,506
Total 141,650 210,800 290,000

Water Use and Availability Assessment for the Western Bay of Plenty
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Figure 4: Population projection for WRZs

Domestic Water Demand

Based on population growth predictions presentefeiction 3.3.1 and water use
data supplied by WBOPDC and TCC, the domestic wedesumption has been
assessed for reticulated and non-reticulated sepdr each WRZ. Appendix D
lists the estimated consumptive demand for 200252@nd 2055. District
Councils are expected to increase the number clifeted supply connections in
the future, and urban areas are likely to be cotalylesupplied from municipal
connections.

Figure 5 shows that, in line with population growttomestic water demand
(expressed as daily demand) will significantly ease in urbanised WRZs.
Tauranga Central average daily demand will incrdes the current level of
7,337 cubic metres per day {i) to 19,481 rfid (265%) by 2055. Omokoroa,
Waihi, Papamoa and Tauranga South demand alsauen#iase by over 200% for
the same period (Appendix D).
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Figure 5: Average daily domestic water demand fGtA4&/

The peak daily demand ¢fd) and annual demand (Mty) for the WRZs are
presented in Figure 6 and Figure 7, respectivelye highest annual water
demand will occur in the most populated WRZs in 20%auranga Central
(7.5 Mntly), Papamoa (6.0 Mity), Tauranga West (5.6 Mify), Mt Maunganui

(4.9 Mn?ly) and Tauranga South (4.6 Miy) (Appendix D).
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3.4 Agriculture Water Demand

Agriculture is one of the key economic sectorshia sub-region and consumes a
significant proportion of water resources. NZIERO@2) identified that of the
55,700 people employed in the area, 10.3% or 5WOfk in the agricultural
sector. This is higher than the national averageé ¥, and makes agriculture the
regions second most important employer, after ¢kailrtrade.

The EBOP consent database shows that there amntiyur620 consented water
takes (surface water 181, groundwater 439 excludimgthermal water takBs
within the study area. The purposes of the takelél consents are known and
listed below; the activities of 159 (620 - 461)aalkare unclear.

» Orchard irrigation and frost protection - 309

* Horticulture - 128

» Pastoral - 11
+ Greenhouse - 2
* Recreational - 11
» Other/unclear - 159

It shows that approximately 69% of the consentdedaare for horticulture-
related irrigation. Note that some of the aboveesaltilise water for multiple
activities such as irrigation, stock water and dsticeuse. In addition there is
evidence of land use change from pasture to hditi@) and forestry to pasture
within the study area, however, no data is curyeavhilable,

The area of irrigated land is not collected in EBO€bnsent database for the
resource consents of take and use of water fgatian. For this reason it was
necessary to use New Zealand Statistics data (BiZstts, 2004) that shows that
there are approximate 4,292 ha of irrigated larehan the study area. In the
absence of information on irrigated areas for a&4&¥, SmartGrowth percentage
irrigation distribution for different activities ev BOP region was used to
estimate the irrigated and crop areas. The estdnedenposition of percentage
irrigated areas is;

* Horticulture 75%
» Dairy pasture 22%
» Other pasture 1.5%
* Arable 1.5%

! Geothermal water is >3@
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SmartGrowth recognises the importance of agricaltfor the growth of the
sub-region to create and sustain employment. Howegeme selective
interventions are required from authorities to colnthe land use changes from
agriculture to other uses such as rural residentsa (McKinlay, 2002). The
NZIER (2002) also concludes thdthe relative importance of agriculture
depicted in our input-output analysis has relevataeéong-term regional policy-
making. Considered in tandem with the strong papadagrowth that is projected
for the region, we could expect competition in trof land use to become
increasingly pertinent. Continued strength and gfow the agricultural industry
means it is likely to compete with residential @oednmercial interests seeking to
accommodate and service a burgeoning populatiomdy be that that policy
measures will be needed in order to protect thacadfural industry’s ability to
remain an important driver of economic growth ie tiegion.”

3.4.1 Livestock

For livestock farming, water is required for consive use as well as activities
associated with processes such as milk coolingyardi cleaning (for dairy cattle,
piggeries and broiler poultry).

Appendix G presents predicted trends in livestoaknlbers in each WRZ, based
on recent trends given in SmartGrowth researchhadtvs that numbers for most
stock categories, except dairy, are likely to aeclover the next 50 years due to
agricultural sector trends and the expansion odlruesidential land use. The
sector trend in recent years has been towardsrldagms with higher stock
numbers and conversion to different stock typesnfwove scale of economy and
profitability. This requires amalgamation of farntdten with the purchase of
adjacent properties. However, the relatively highdl costs in areas closer to
Tauranga, in part due to rural residential deméindt the options for increasing
farm unit profits. Dairy farming generates the lghprofit margin for livestock
farming per unit area as presented in Appendix H.

Figure 8 illustrates the annual livestock water dethgrowth trend per WRZ.
The daily, peak and annual demands are presengggp@ndix I. It shows that the
demand is unlikely to significantly change. The dachin urban areas is expected
to decrease and in rural WRZs is likely to mardinaicrease, especially in Te
Puke, Paengaroa and Pongakawa.
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Irrigation Demand

This study adopted a soil water balance approachdetermine the irrigation

demand. This was achieved with a soil moisture moalealculate daily water

balances for a 30 year period. Key inputs to thel@hare rainfall, crop type, soil
waterholding characteristics, potential evapotraaspn and irrigation efficiency

and management. In addition to soil water conteatputs generated from the
computer model include irrigation and drainage deptmm/d). Appendix E

presents a detailed description of the model, kpyti parameters and outputs.

Daily soil moisture levels were modelled for a ayperiod from 1975 to 2004,
to determine the extent and frequency of drougis dad irrigation demand.

The key input parameters were:

* Rainfall. Daily rainfall at Tauranga (supplied by\WA) and adjusted for
other WRZ based on isohytal maps.

» Potential Evapotranspiration (PET). Daily PET atiféenga (NIWA).

* Crop. Principal crops in the sub region were meakllkiwifruit, pasture,
vegetable, avocado, grapes, stone fruits. Irrigategimes and crop factors
used for the region are listed in Appendix F.

* Soils. As different soil series are prominent irctedVRZ, different series
were modelled for each zone (Newsome et al., 200.soil series and their
profile available water classes are described ipefdix F.
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* lIrrigation. Irrigation scenarios were; non-irrigati to determine drought
frequencies, and various combinations of applicatiepth and frequency
(matched to soil type and typical irrigation systspes).

» Soil moisture trigger for irrigation. Coefficientre given in Appendix F.
These coefficients are assumed to be reasonahle Y@l sprinkler systems
under field conditions.

* The irrigation season for each crop is given in éqlix F.

The irrigation water demand for different usesesatibed in the following three
sections. Future land use changes can be govegnaddsge number of factors;
therefore sensitivity analysis (Section 5.2) wasduwted to identify the effect of
different rates of change of land use on wateruess.

3.4.3 Horticulture

The Western Bay sub region is already the worlddeén kiwifruit production, a

significant producer of avocados, as well as hawfear potential for other
horticultural products (McKinley, 2002). The MAF Agultural Census indicates
that there are approximately 10,500 ha of hortizeltwithin the study area of
which kiwifruit is 71% (7,450 ha). As indicated afeo it is estimated that there
are currently approximately 3,220 ha of horticuduirrigation (orchard, field,

nursery and greenhouse). The breakdown of irrigatesps includes the
following:

* 2,290 ha kiwifruit;

* 440 ha avocado;

* 175 ha pipfruit;

* 60 ha field vegetables;

» 25 ha greenhouses; and

» 230 ha other orchard crops.

SmartGrowth research shows apart from the rapicrurbevelopment areas
(Tauranga, Mt Maunganui, Omokoroa and Papamoahdhtculture industry in
other WRZs is expected to be competitive with dedni@mn rural residential land
use. However, land close to urban centres is likelpe converted to residential
use due to attractive commuting distances to citias also likely that the distant
rural and less economically versatile agricultwed, (some of the 3,491 vacant
lands (SmartGrowth)) will be converted into morefpable horticulture use such
as kiwifruit (Appendix H). As 62% of the land withthe study area is categorised
as highly or moderately versatile (Appendix H),gesclimate change warnings
of adverse impacts on future growth of the industrythe region, further
expansion is expected in horticulture. As describbdve, the forecasted drier
spring and summer weather will increase demand @terwresources for
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irrigation. In addition, growers are likely to us# irrigation as a means to
increase the income per unit area, sustain croptyj@ad to gain market edge.
The predicted drier weather (Kenny, 2001; MfE, 2004WA, 2003) would
decrease the ground frost and will be an advartages horticulture industry.

Appendix L lists the projected change (%) in irteghareas for different crops by
WRZ over the next 50 years. Although the exact rlutland use area for
horticulture is somewhat uncertain, as the curreigted area is only 32% of the
total horticulture land use it is expected that peecentage of water uses within
the industry will increase within the study horizon

3.4.4 Pastoral Irrigation

Figure 9 illustrates the distribution of the prip&i categories of pastoral farms (5)
within the region. It highlights the high concemiva of dairying on the

south-eastern WRZs (Te Puke, Paengaroa and Pongpk&wmartGrowth

research suggests that the region has competiivantage (within NZ) in

pastoral faming, especially dairying. Furthermocéimate change will have

beneficial effects on pasture production over cgrdecades. As irrigation will

be important to improving financial sustainabilibf pastoral farming it is

expected that demand for water will increase.

Appendix L shows the estimated irrigated areas Appendix M lists annual
water demand for pastoral farm irrigation. There emrrently over 80,000 ha of
pastoral farming of which less than 2% is irrigat€&ulrrent irrigation water
demand is approximately 3.6 Miy and this is expected to increase to 9.7 and
10.7 Mni/y by 2025 and 2055, respectively.
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Figure 9: Distribution of pastoral farms
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3.4.5 Frost Protection

3.5

Frost is an issue in the study area in the wintentis and the growers, especially
kiwifruit growers use different techniques for ft@sotection. Actual area of land
use that uses water as a frost protection mechaisismmknown. Most of the
larger orchards use wind (fans and helicoptersinagé&ost and large percentage
of farmers who grow green kiwifruit (over 80% oftabkiwifruit area) do not
have frost protection systems (per comm. Shane Mespri NZ).

In the absence of reliable statistics, it is assutiat annual water demand for
frost protection is equivalent to 15% of kiwifruitigation demand by WRZ. The
water demand for frost protection is included withirigation demand in
Appendix M. A recent climate change study in they B&Plenty Region (Kenny,
2006) shows that warmer winters would reduce fraquef frost at inland and
higher elevations in the futur®n the other hand new kiwifruit areamuld likely
to use water for frost protection to increase thality of the productT herefore, it
is predicted that percentage of water demand reithain unchanged for next 50
years.

Industrial and Commercial Water Demand

There are currently 2,350 commercial and industc@hnections to the TCC
reticulation system. These account for approxingat®d% of the Tauranga
Central WRZ water use. There are also 22 conseutesumptive water takes (15
groundwater and 7 surface water takes) for indalspirposes within the study
area. As the EBOP consent database does not shewuilpose of some
consented water takes, it is likely that the actuahber of consented industrial
takes is higher.

Appendix N shows the SmartGrowth predictions ofustdal growth in the
WBOP sub region as measured by employment. Thaperef present a
reasonable indication of the industrial growth wwitthe sub region. Further, it is
expected that reasonable industrial developmenpl@ment) is necessary to
meet the predicted population growth.

Although most large water takes such as industaieés have water measuring
devices installed, only a small number of takesenity are monitored. The
actual water use information is collected by thesemt holder and currently
stored on hard copy files. The records are notrtedao the EBOP, therefore,
they are not included in EBOP databases. Foréaason the information was not
available for the WSS study. However, Aqualinc &ROP are currently looking
at ways to improve the water take information czitel and stored.

In the absence of annual water consumption datatier commercial and
industrial activities, average daily use for TC@slies and consented maximum

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
Prepared for Environment Bay of Plenty (Report No. HO5017/1, May 2007) Page 34



daily rates for other takes was used to calculat¢ewwdemand. Table 3 and
Figure 10 show industrial water demand by WRZ. Hevethe assumptions and
estimates used in this assessment should be viewtledaution, as they exclude
seasonal demand variations. Furthermore, water mirf@ high growth areas
(commercial and industrial) can be a significantcpetage of the total demand.

It should be noted that water demand in PaengarBZ W@ dominated by one
consent (Affco Meat Works consent number 20194-ith & daily maximum of

27,271 m (actual water use records were unavailable). Anwager use based on
a five day working week and a 50 week year is 6r8*Mvhich is equivalent to
five times the Tauranga city water fise

2 Affco Meat Works also holds two discharge consémesated effluent at 6,500%day and cooling water
at 0.345 niysecond). As the actual discharge data is notahleil it is estimated that 15,000 of water is
returned to the catchment daily. Therefore, nee ilom consent 20194-1) of 12,27%/day is used for
this study.
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Table 3: Estimates of commercial and industrial@vatemand

Prepared for Environment Bay of Plenty (Report No. HO5017/1, May 2007)

Annual demand (m*/year)
Water Management Zone 2005 2025 2055
Consented takes
Waihi 56,250 80,000 100,000
Katikati 227,000 400,000 450,000
Matakana Is - - -
Whakamarama 6,000 15,000 25,000
Omokoroa - 5,000 10,000
Te Puna 55,675 125,000 150,000
Mt Maunganui 5,750 10,000 10,000
Tauranga West 47,675 100,000 150,000
Tauranga Central 65,000 75,000 75,000
Papamoa 50,000 85,000 110,000
Tauranga South 88,750 150,000 150,000
Oropi 1,137 30,000 50,000
Te Puke 795,500 1,750,000 2,500,000
Paengaroa 3,090,000 3,090,000 3,090,000
Pongakawa - 5,000 10,000
Consented total 4,488,738 5,920,000 6,880,000
TCC reticulated supply
Mt Maunganui 33,531 55,000 75,000
Tauranga West 10,789 400,000 850,000
Tauranga Central 1,400,794 2,400,000 2,600,000
Papamoa 3,653 10,000 15,000
Tauranga South 1,732 350,000 850,000
TCC supply total 1,450,500 3,215,000 4,390,000
Grand total 5,906,163 9,110,000 11,270,000
Note: TCC currently source water for its reticuthseipply from Oropi
WRZ, and are planning to take water also from TkeeRWRZ in the future.
Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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Figure 10: Estimated commercial and industrial wademand for WRZs

Based on the above growth criteria, annual demsupidjected to increase from
current 5.9 Mn¥y to 11.3 Mnily by 2055. Figure 10 shows that water demand
for the smaller rural WRZs is relatively low. Whillke demand for the Tauranga
city WRZs is expected to increase due to populagimowth, water demand in
zones like Te Puke will increase to cater for iases in agriculture product
processing industries.

Sensitivity of water balances to variations in isttial demand (along with other
uses) is presented in Section 5.2.

3.6 Forestry Water Demand

Forests are generally not irrigated in New Zeala&halvever, forests have a water
‘demand’ (in the sense that they reduce the amotinin-off and groundwater

recharge), comparable with pasture and tussock less. Estimation of this

future water demand from afforestation was estichébeaccount for its potential

impact on the water balance of each water resamawe. Studies on this effect of
afforestation on water yield have been made woddwincluding case studies in
New Zealand.

EBOP has conducted water balance modelling andstatat analysis to
distinguish the effect of changing vegetation cowethe catchment on water
flows in the Tarawera River, as distinct from thesductions resulting from the
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decline in regional rainfall (Pang, 1993). A sigeaint change in vegetation has
occurred in the catchment since the mid-1960s.mam vegetation changes are
the result of large-scale exotic plantations, tegrowth of native forest, and
reversion of areas from bare ground to scrub and/enaregetation. When
combined with a regional rainfall decline over gast three decades, the effect on
water flows in the Tarawera River has been sigaific Compared with the
annual mean flow for the period 1949-1963, the ahnmean flow at
Awakaponga decreased by 13% for the period 1964;188d by 25% for the
period 1984-1992 (Pang, 1993).

A recent research paper (Zhang et 2D01) assembled results from paired
catchment and single catchment water balance stdidien around the world to
assess the impact of increased afforestation omognamspiration (ET) and
catchment yield. The paper proposes a simple mbedséd only on average
annual rainfall (Figure 11). For the purposes @ study, it has been assumed
that this water demand (or reduction in water anmlity) occurs constantly
throughout the year. In reality, there could bensoseasonal variation in this
demand, peaking at times of maximum ET. Refineréthis assumption would
require detailed rainfall-runoff modelling, whicha# outside the scope of this
study.

— Zhang model © Other NZ paired catchment studies ® Canterbury paired catchment studies

500

400 1

300 1

100

Impact of afforestation on catchment yield (mm/yr)
N
o
o

-100
0 500 1000 1500 2000 2500

Annual Rainfall (mm)

Figure 11: Model used for calculating forestry watkemand (Courtesy of
Morgan et al., 2002)

There are a few undeveloped large land blocks pemu@nges which can be used
for forest plantation (Figure 12). These lands mtikati and Whakamarama are
covered by Kaimai National Forest and it is noéljkto be potential commercial

forests. The undeveloped land blocks in Oropi aadPlike can be native forest,
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scrub or wetland. However, parts of these landslis could be prospective lands
for future forests. Table 4 shows the potentialeavalemand from new forests by
WRZs, however, note that the land area shown ireTélshould be viewed with
caution as the areas are estimates only. It shosildlso borne in mind that the
estimate area of new forestry planting is dependanéxternal factors, such as
central government’s climate change policy, ecowcomerformance of the
forestry industry, and relative financial bene@ifgrazing.

Table 4: Summary of forestry demand results

Water Estimated areaof new | Estimateof average Water demand
Resource forestry planting annual rainfall from new forestry
Zone (ha) (mm) (els)
Oropi 5,000 2,200 713
Te Puke 2,000 2,000 270
Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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Figure 12: Distribution of forests, native forestrub and wetlands
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3.7 Recreational Water Demand

Water is required for a range of recreation adéisitassociated with urban
development, such as swimming pools, irrigatiorboWwling greens and sports
fields etc. Water demand is expected to increasenensurate with population
growth and increase in demand of recreational iietsv

Current EBOP records show that 35 water take césidesve been issued for
recreational purposes: bowling greens and playiglds (8), golf courses (3) and
swimming pools (24). In addition it is possiblettkame recreational facilities use
water from TCC reticulated supply, however, dataas available to verify such
takes. EBOP consent records show that 14 swimnuoiod takes use geo-thermal
water that temperature is greater thal GQs treated as a separate resource from
cold groundwater. The combined annual fresh watke for recreational use is
less than 275,000 ¥yr. Assuming that the increase in sports fac#ities
commensurate with population growth, annual waédetcan be expected to
increase to approximately 500,008/yn by 2055. However, this assumption
should be viewed with caution, as it excludes thsspility of new high demand
recreational activity. But in general recreatiomagjation demand is considered a
relatively small component of total water demand.

3.8 Rural Residential Water Demand

Rural residential are rural plots for which thenpairy land use is for residency.
The domestic water demand component of the rusadeatial is included in the
predictions of domestic water demand. Water demfamdlivestock is also
included in Section 3.4.1. There is water demand gorange of other non-
commercial activities such as irrigation of gardeskelter belts, part-time
horticulture and plant nurseries. While some plogsy be used intensively, the
majority of plots are likely to have lower and lastensive water demand than
commercial livestock farms and horticultural units.

SmartGrowth literature shows that even though tieeaeconsiderable demand for
rural lifestyle blocks, it has slowed steadily owhe last five years. It is
considered that the decline in rural subdivisiornha last few years is a function
of good economic times for rural producers and efver subdivision
opportunities available under the Proposed WBORribisPlan rules. The total
number of properties used solely for residentialppaes rose from 8.2% to
42.7% following subdivision. Research further shakat 85% of those properties
subdivided into lots of less than 0.5 hectare. Mafsthe new rural residential
household would be a result of subdivision andexgect to generate significant
additional water demand. It is estimated that thatiebe around 5% increase in
new rural residential developments by 2055. Tablists the EBOP estimates of
current rural residential land areas by WRZ. lbahows the estimated areas for
2025 and 2055.
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As domestic and stock water demands are not indlirdehis assessment there
could be seasonal variation in this demand, pealahgimes of maximum
evapotranspiration. However, for simplicity it hé#agen assumed that water
demand occurs constantly throughout the year. BBasea 0.05 fid/ha rate,
rural residential annual water demand for 2005,52&2d 2055 is 1.88, 1.91 and
1.97 Mnilyr, respectively. Water demand categorised undeal rresidential
within urban areas is expected to decline as altreduintensification of
residential units. Demand in rural zones (WhakamataOropi, Te Puke,
Paengaroa and Pongakawa) is expected to increaggphyximately 20%.

Table 5: Estimated rural residential areas

Water Rural residential area (ha)

M anagement

Zone 2005 2025 2055
Waihi 1,051 1,104 1,104
Katikati 2,400 2,520 2,646
Matakana Is 1,800 1,800 1,800
Whakamarama 31,886 36,669 40,336
Omokoroa 4,116 3,087 1,544
Te Puna 2,446 0 0
Mt Maunganui 0 0 0
Tauranga West 103 0 0
Contral 354 0 0
Papamoa 3,468 1,387 0
Tauranga South 5,663 0 0
Oropi 17,709 20,897 21,941
Te Puke 10,790 12,948 13,595
Paengaroa 8,617 10,168 10,676
Pongakawa 12,568 13,825 14,516
Total 102,971 104,404 108,158

3.9 Summary of Water Demand

Table 6 present a summary of current water demadgeojections for 2025 and
2055. The domestic non-reticulated supply is ingkiof supplies from rooftop
rainwater and tankered water of 0.14 fynin 2005 and 0.12 Mivyr in 2055.
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The key points to note in comparison of annual dehfar the principal demand
categories are:
« Domestic demand will increase from 16.97 to 35.81°Nr

» Domestic demand will increase as a proportion @l tdemand from 40.2% to
44.9%

« Agricultural demand will increase by approximatdly Mnt/yr due to high
irrigation demand that includes frost protection

« Industrial demand will increase from 5.9 to 11.3 ¥m

Table 6: Summary of water demand — current andgat@mns

2005 2025 2055
Demand category | Mm3yr | % Mmlyr % Mmfyr %
Domestic
Reticulated 15.67 371 24381 39.0 34.77 43.6
Non-reticulated 1.30 3.1 1.02 1.6 1.04 13
Subtotal | 16.97 402 | 2584 40.6 35.81 449
Agriculture
Livestock 5.91 14.0 5.81 9.1 5.83 7.3
Horticulture 7.70 18.2 10.90 17.1 13.60 17.1
Pastoral 3.60 8.5 9.70 15.2 10.70 13.4
Subtotal | 17.21 40.7 | 2641 415 30.13 37.8
Industry 5.90 14.0 9.10 14.3 11.30 14.2
Recr eational 0.28 0.7 0.42 0.7 0.50 0.6
Rural residential 1.88 45 191 3.0 1.97 25
Total 42.24 63.68 79.71
Note: Non-reticulated supply is comprised of siggbf rooftop and tankering.
Horticulture includes the frost protection demand.

It should be noted that the summaries above arevanview of total water
demand for different consumption. While this predda useful indication of
trends of change in demand over the study horit@woes not show the pressures
associated with local demand on specific water iness. This is assessed in
further detail in the discussion on water balamc8ection 5.1.2.

Table 7 presents a summary of water demand projec{R005 to 2055) by water
source, which assumes current levels of accessaterwesources. It shows that
the majority of the increase in demand will be freorface water. The surface

© Aqualinc Research Ltd
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4.1

41.1

water demand is predicted to increase from 2380td Mni/yr. The increase in
demand is predominately for the TCC municipal syppk discussed in Section
5 the increase in demand from surface water willbsustainable within most
WRZs. The projected allocation increase from gravatér is in the order of 61%

by volume over the study horizon.

Table 7: Water demand (Mfyr) by source and demand category

Groundwater Sur face water Total

Demand category 2005 2055 2005 2055 2005 2055
Domestic 3.71 7.29 13.12 28.4 16.83 35.69
Livestock 5.61 5.68 0.3 0.15 5.91 5.83
Horticulture 4.08 6.99 3.62 6.61 7.70 13.6D
Pastoral 1.89 55 1.71 5.2 3.60 10.70
Industry 0.84 1.64 5.06 9.66 5.90 11.30
Rural residential 1.88 1.97 1.88 1.97

Total | 18.00 29.08 23.93 50.14 41.93 79.22
Note: Domestic demand excludes rooftop rainwaterdsding, but includes tankered
supply as it is extracted from Council (TCC & WBO®xeticulation via hydrants.

RESOURCE ASSESSMENT

Water resources within the study area include batface and groundwater. This
section presents a summary of current estimatesatér availability, based on
previous studies, flow records, existing dams aradewtake consents. It also
takes into consideration EBOP’s current and progiaséeria for allocation of

surface flows. In addition to these resources, togofunoff is also harvested
principally for domestic consumption in non-retiatdd areas.

Surface Water

Run-of-stream

The study area encompasses 53 surface water catishraad/or catchment
systems as shown in Figure 13, along with consetatkels from surface water
sources (streams and dams). Chapter 5 of the EBGRIposed) Regional Water
and Land Plan Version 9.6 (as amended by appealutesis) (EBOP, 2007)
outlines the Council’s current policies in relatimnwater quantity and allocation.
Based on the policies, for the purposes of assgs&mg-term resource

Water Use and Availability Assessment for the Western Bay of Plenty
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availability a maximum allocable limit of 10% ofsQhas been adopted. This
value is the default water allocation regime uatgcientific instream minimum
flow requirement (IMFR) is set. As EBOP has nat B4FRs in WBOP, the

report uses the default. However, TCC have undentakudies to determine the
scientific IMFRs, and these indicate the allowadllecation could be increased
up to 25% of @from the Waiari Stream.

There are 11 monitored surface water bodies withinstudy zone (Iremonger
and Stringfellow, 2001). The allocable surface wa¢source within each WRZ is

estimated based on available data. For WRZs whegieeigl unavailable estimates
are based on the available information in neareBZ8/and rainfall data. As

shown in Appendix P, these estimates are conseevatid on this criterion some
WRZs are currently over-allocated.

% Qs — the 7 day low flow which has 20% probabilityasfcurring in any one year (one in five year return
period). A 7 day low flow is defined as the minimafannual mean flow for any 7 consecutive days.
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Table 8 lists run-of-stream water availability acwhsented allocations per WRZ
calculated from specific yields (Appendix P). Based the above allocation
criterion, total allocable resource is 3,298, which is equivalent to daily and
annual volumes of 284,256°mand 103.8 Mrly respectively. The cumulative
allocated rate of current consents is 2,132or in the order of 60% of the
allocable take rate. Note that water availabiliufes represent the availability at
the end of the catchments and the consented atladatthe cumulative takes for

the WRZ. Actual allocation rate/volumes within imidual stream reaches will be
different.
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Table 8: Run-of-stream water availability and cameel allocations

Allocable flow

Water Resource 5-year (10% x 5-year Consented
Zone low flow (¢/s) low flow) (¢/s) allocation (¢/s)
Waihi 45 5 9
Katikati 1,803 180 188
Matakana Is 20 2 3
Whakamarama 973 97 46
Omokoroa 20 2 8
Te Puna 134 13 18
Mt Maunganui 0 0 98
Tauranga West 444 44 38
Tauranga Central 523 52 8
Papamoa 369 37 2
Tauranga South 257 26 10
Oropi 5,175 518 1,137
Te Puke 3,998 400 414
Paengaroa 7,488 749 100
Pongakawa 11,645 1,165 21
Total 32,894 3,289 2,102

Note that TCC takes water from two streams in thepOWRZ, Tautau Stream
(37,273 n¥d) and Waiorohi Stream (54,533/d). The TCC is also planning to
meet the future demand with a water take from tta@av/ Stream, which is in Te
Puke WRZ. The location of the actual resource uas heen taken into
consideration for the water resource sustainal{iigction 5).
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4.1.2

Dams

The EBOP consent database shows that there ar@$wlithin the study area. It
is possible that there are other small non-condediéens within the study area.
Storage volumes of these small dams are assunteglitsignificant and many of
these dams were possibly constructed prior to teeoce Management Act
(RMA) (1991) for farm and stock water supplies. Toensented dams are
predominately for irrigation and TCC municipal siyppith a combined volume

of about 163,000 i(Table 9).

Table 9: Summary of consented dams

Water Resource Number of Estimated Est. total contribution
Zone dams volume (m®) from dams (m*/yr)
Waihi 2 7,200 38,753
Katikati 5 7,500 40,368
Whakamarama 11 35,000 188,386
Te Puna 3 8,000 43,059
Tauranga West 1 5,700 30,680
Tauranga Central 3 12,900 69,433
Tauranga South 7 31,500 169,547
Oropi 13 54,900 295,497
Total 45 162,700 875,728

4.1.3

The storage volume or the area of the consented daunknown for most of the
dams. The volume of the dams has been calculatéldedvasis of average surface
area of 2,000 fmtimes 1.5 m depth. The volume per dam (i.e. watiised for
consumptive use) was calculated as 50% of the atgonstorage volume. The
estimated annual contribution from dams is basedomisented volumes.

It is recommended that the storage volume of cdegedams to be recorded in
the EBOP consent database.

Harvesting Winter Flows

There is potential for further off-stream harvegtand storage of winter flows
within some catchments. Table 10 presents a summfargstimated harvest
potential based on winter median flows. It showtheoretical total volume of
1,254 Mndly. However the actual harvest potential is likedybe considerably
lower than this value due to technical, environrakand economic constraints.
Therefore, based on a 50% harvest potential (attettarolume) is 627 Mty, a
significant figure in comparison to predicted dephan

Water Use and Availability Assessment for the Western Bay of Plenty
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4.2

Table 10: Estimated winter surface water harvesepbal

Est. mean

specific winter Median Total Harvest
Water flow of WRZ discharge volume potential
Resour ce Zone (I/s/km?) (/) (Mmq/yr) (Mmdlyr)
Waihi 10 420 7 3
Katikati 51.1 9,628 150 75
Matakana Island 10 654 10 5
Whakamarama 48 11,018 171 86
Omokoroa 5 58 1 0
Te Puna 12 205 3 2
Mt Maunganui 20 472 7 4
Tauranga West 20 568 9 4
Taurange 35.8 568 9 4
Papamoa 10 347 5 3
Tauranga South 8 327 5 3
Oropi 55.3 16,901 263 131
Te Puke 54.5 7,699 120 60
Paengaroa 48.4 12,760 198 99
Pongakawa 87.7 19,008 296 148

Total 80,635 1,254 627
Groundwater

Groundwater resource availability estimates fos tsiudy have been obtained
from a recently completed groundwater study by Ggiohl and Nuclear Science
Ltd (GNS, 2006). The study has estimated shallowl deep groundwater
recharge rates. However, it considers allocableumgwater from shallow

groundwater as zero, as surface water flow wilbptgly be reduced by pumping
of shallow aquifers. Therefore, it recommends adarsing only deep groundwater
for allocation provided that abstraction does nibéch baseflow and saltwater

intrusion.

As mentioned above, the study area consists of22kd&, however, the GNS
study has covered only 1,695 knThe area, 397.1 Kmnot covered in the GNS
study are part of Paengaroa WRZ and the full afe@omgakawa WRZ. In the
it isurasd that allocable
groundwater within this area (397.1 Rnequates to 1% of annual rainfall based
on similar previous studies (Aqualinc, 2004; Agna)i2006). Table 11 lists the
estimated allocable groundwater by WRZ based onGN& study and 1% of

absence of data from groundwater studies,

annual rainfall.
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The GNS groundwater study shows that the estimgrimahdwater volume within
1,879 kn is 4,429 Mni; note that GNS study area is less than this sardg
(GNS, 2006). Whilst the GNS report acknowledges tha maximum volume
(4,429 Mm) may be withdrawn, such withdrawal is not recomdezh due to
significant environment effects. Therefore, alldeadgjoundwater rates have been
estimated using recharge into deep aquifers.

Table 11 shows that allocable groundwater witha $tudy area is 17,3%1s or
541 Mnt/year, which is approximately 12% (541 / 4,429%})te groundwater
volume in the area. However, quality of the grouatew in some areas can be
unsuitable for some purposes such as drinking.

The last column of Table 11 shows the specificcallidle groundwater (allocable
volume per square kilometre) by WRZ. Allocable rese in Te Puna is over 1.5
Mm?yr/kn?? that is mainly due to higher estimated deep grawaer recharge for

‘Te Puna Area’ catchment. The specific allocabl®eugdwater volume in

Tauranga West WRZ is the lowest at 45,500ynkn?’. Note that estimates for
Paengaroa and Pongakawa WRZ are conservative. dhgakawa estimate is
based on 1% of rainfall over the WRZ. It is expddteat a groundwater study of
the WRZ that is similar to GNS study would give igher allocable resource
estimates than in Table 11.

Table 11 shows that the current consented annualingwater volume is
42.6 Mni/year. However, the available data is insufficienestimate the aquifer
depths that current takes abstract water frons #issumed that some of the takes
are from shallow groundwater aquifers. It is recended that EBOP further
investigate the takes from shallow bores in assiociavith GNS study (GNS,
2006) to evaluate the effect of takes on baseflamessaltwater intrusions.

It is recommended that the depth of groundwateeddo be recorded in the
EBOP bore database and consent database.

4.3 Rooftop Water Harvesting

For many rural and non-reticulated town househaloisftop water harvesting is
the primary source of water, due to availabilitpsitand quality of alternative
supplies. It is estimated that domestic water deirfan 650 households within
WBOPDC is supplied from rooftop storage (GarethlHauffill Watts, Tauranga
pers. comm).

The proportion of domestic water consumption sugapfrom rooftop storage is a
key issue in the prediction of future water balanees discussed in Section 5.
Generic estimates of water harvest potential basedan average roof area
(200 nf), storage capacity (22,500 litres), rainfall (Tanga Airport data) and

average daily consumption (20(p/d) indicates that rooftop harvest would meet
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4.4

household water demand for approximately 95% oftiime. During times of

drought, water is supplemented by tankered suppBeserally the tanker water
is extracted from Council (TCC & WBOPDC) reticutati supply via fire

hydrants.

It has been estimated that the current rooftopmatier harvesting and tankered
supply contributes approximately 142,008yn It is difficult to predict the future
use of rooftop harvesting within the sub-regionywhweer, for this assessment it is
assumed that the amount would remain unchangedloea@rext 50 years.

Possible future considerations are:

 Water tanks will continue to be installed in russkas, where there is not a
suitable or reliable source of surface or groundwat

* The impact of public health concerns about qualityooftop water supplies.

* It may be used as a supplementary supply in urb@asa.e. to supplement a
limited municipal supply, as proposed for new sulsibns in some areas of
the New Zealand.

» Tanks may be required for stormwater attenuation Swme new
developments.

» The cost of connection to municipal networks may dre incentive to
continued use.

* It may not be suited to higher density urban dquelent, due to lower
catchment area, water quality and constraints ok tastallation and lower
convenience etc.

Tankered Water Supply

Tankering of water for domestic consumption is camnm the rural areas during
summer droughts and reflects on local issues tavitlo water availability and
distribution. The comments below outline some @sthissues and the quantities
of water involved. However, it should be borne imanthat tankering is not a
water source as generally water is extracted fromunCil (TCC &
WBOPDOC) reticulation via hydrants but merely a tengpy distribution method
(Gareth Hall, Duffill Watts, Tauranga pers. comm).

The Excell Corporation is the largest supplierasfiker water in the district. Their
monthly tanker water supply data for the periodApfil 2005 to February 2007
shows that they distribute 1483%month on average, with peak supply of
420 mi/month to rural communities (Phil Millership, Extelorporation pers.
comm).
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Other small tanker suppliers also operate withingtudy area. Therefore, it is not
possible to calculate the exact tanker water ushgegever, it is estimated that
average monthly volume is less than 200rmonth.

45 Wastewater Reuse

Greywater recycling or tertiary treated and saedizvastewater can be reticulated
in separate systems back to houses for onsiteerdarswatering gardens and
toilet flushing. Based on typical domestic wates,usavings would be in the order
of between 15-20%. However, there are operatiomallic health and social
issues associated with domestic wastewater regyalml to date the practice has
been adopted only to a minor extent.

Overseas, particularly in arid zones, treated weaster is utilised for municipal
irrigation (Ormiston and Floyd, 2003). Within theudy area TCC currently use
recycled wastewater to irrigate Omanu golf couS8C Domain and Sulphur
Point.

Systems have also been developed in New Zealandofoestic level recycling,
for example, ECO Wastewater Recycling System (208@)wever, given the
relatively low seasonal demand and cost of retimria such applications are
unlikely to be economical in the short to mediummtén New Zealand.

4.6 Summary of Water Resources

Table 12 lists the summary of water resources by\WiRtal allocable resources
(excluding winter harvesting of stream flows) anme the order of 646 million
cubic metres per year, the majority of which (84%@roundwater. Run-of-stream
contributes to 16% of the water resource in thelyserea and the balance from
dams. The allocable resource in Katikati and OMIRZs is over 100 Mrityr
due to the relatively high availability of groundwa
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Table 12: Summary of water resources

Water Resource Allocable resource (Mm?3yr)
Zone Groundwater | Run-of-stream Dams Total
Waihi 30.84 0.14 0.04 31.02
Katikati 115.26 5.69 0.04 120.99
Matakana Is 22.30 0.06 - 22.36
Whakamarama 73.65 3.07 0.19 76.91
Omokoroa 477 0.06 - 483
Te Puna 26.52 0.42 0.04 26.98
Mt Maunganui 15.83 - - 15.83
Tauranga West 1.29 1.40 0.03 2.72
Tauranga Central 8.33 1.65 0.07 10.05
Papamoa 8.62 1.16 - 9.78
Tauranga South 23.48 0.81 0.17 24.46
Oropi 111.83 16.32 0.30 128.45
Te Puke 49.47 12.61 - 62.08
Paengaroa 44 .83 23.61 - 68.44
Pongakawa 4.34 36.72 - 41.06
Total 541.36 103.73 0.88 645.97
% 84% 16% <1%

While the above table shows the total quantity Wdcable resources under
current estimates of water availability and allamatrules, what is important is
the spatial distribution of these resources anctimag the source to current and
projected demand. The following sections look molasely at trends in water
balances, and more specifically at the sustaimghbdf resources to meet the
SmartGrowth predictions of land use changes.
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5 WATER BALANCE

The purpose of this section is to assess watefaénmiy against the resource
demand for SmartGrowth predictions over the nexia@@ 50 years. The water
balance is important as it indicates whether thersignificant imbalance. The
following sections present a series of water baaraver the planning horizon to
show trends in overall water balance of the WBO&agglobal), within WRZs
and most importantly by water source. The watdarz® is calculated as the
water availability from allocable resource (groumder and surface water) minus
demand on the resource(s). Sensitivity analysisbeasn applied to evaluate the
impact of potential variations to the projected evatemand values.

5.1.1 Global (WBOP) Water Balance

The current total water resource demand is in thercof 42.24 Mri¥yr which is
predominately supplied from allocable water resesr{the rooftop rainwater
harvesting accounts for less than 0.4% of the g¢ldleaand). Approximately
64% of demand is met from surface water resourcetuding dams), and the
balance from groundwater. The demand for water fralfacable resources
(assuming current levels of rainwater harvestirg maintained) is projected to
double by 2055.

The global water balance provides an overview efrésource sustainability for
the sub-region over the planning horizon. Figureshdws that the global water
balance of allocable water resources versus demiaadrrent and future demand
(2025 and 2055). It shows that the annual wateartu@ over the study area as a
whole is currently positive at approximately 600 Rirbut will progressively
decline as the demand rises and be the equivalés@6oMnT by 2055. It shows
that the water balance for the study area is styomgsitive, both currently and
within the planning horizon. However, it is a broschle assessment which does
not show the variation, both spatial and temparalsupply and demand. For
example, the irrigation demand is seasonal andrecouver a relatively short
period (Dec — Mar), and is therefore limited bydaiate and minimum stream
flow requirements of surface water resource. Intaig the global water balance
does not highlight the preference for water soutaasatch specific water quality
requirements. For instance, on a particular dayenthere may be water available
for abstraction at a quality suitable for irrigatighe quality from that source may
unsuitable for potable water supply.

Note that effects due to change in forestry haviebeen included in the water
balance as its effects on different water bodiesrfdse water, shallow
groundwater and deep groundwater) are difficuigeess within the scope of this
study. However, it is likely that the effect on gogrticular water resource may be
insignificant.
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5.1.2
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Figure 14: Global water balance

Water Balance by Water Resource Zones

The water balance by WRZ provides a reasonablyr gieure of the water
sustainability, as it is based on a smaller spatiimension and the balance over
the demand versus resource availability of eacle z6@&C current water demand
is predominately met with supplies from Waiorohddrautau Streams, located in
Oropi WRZ. The Council also plans to abstract watem Te Puke WRZ (Waiari
Stream) in the future. Therefore, in this waterahaé it is assumed that a
reasonable proportion of available surface watsouece in Oropi and Te Puke
WRZs are available for Tauranga WRZs. The transfieesource between WRZs
is described in Appendix S.

Figure 15 shows the annual water balance {Mm over the study planning
horizon for the 15 WRZs. Appendix S lists detaildle water balance by WRZ,;
it shows that most of the WRZ are water rich. Hogrevesources in Tauranga
West are under pressure and water balances arneidgadh the other Tauranga
WRZs over next 50 years. The increasing domestinatel shows that water
supply is unsustainable in the longer term.

As discussed above, the WRZ water balance is odligative of overall trends as
it does not show the impact of demand growth onewaources and its
sustainability. Therefore, the following sectionsok at water balances by
resource.
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Figure 15: Water balance by WRZ

5.1.3 Surface Water Balance

The annual allocable run-of-stream flows within stedy area are in the order of
104 Mnt/yr (Section 4.6), the equivalent of approximat284,000 cubic metres
per day. The resource demand from the run-of-stsgamgenerally highest during
summer months when flow levels are low.

The current total daily peak demand from streanisl® 000 n¥d, and expected
increase to 250,000%d by 2055. The estimated daily peak domestic denadn
year 2005 and 2055 are 48,281 and 103r8%8, respectively. The average daily
allocable resource (284,000/d) is higher than the current demand over the
planning horizon. However, the allocable resoungaeng) some drought days can
be lower than the average volume of 284,06@Im

As shown in Figure 16, the water balance at peakade for most of the WRZs
is currently negative and will come under increggmessure due to growth in
demand in the future. It should be noted that #malysis is based on a limited
number of available flow statistics for the studgaand extrapolation to estimate
allocable resource by WRZ. This analysis has rartdhe resource consumed by
non-consented takes (reasonable use and permittidties)’ into account.

* The take and use of groundwater where the quadtigs not exceed 35°day, and surface water
quantity does not exceed 15/day per property are considered to be permittéigities. Use of water for
fire-fighting and reasonable individual domestieds is allowed under reasonable use criteria (EBOP,
2005).

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
Prepared for Environment Bay of Plenty (Report No. HO5017/1, May 2007) Page 58



Although most of these non-consented takes occuurial areas, where water

balance is relatively higher than urban WRZs, tbeia water balance can be
lower than that shown in Figure 16. Current knowkdhows surface water takes
from Oropi and Te Puke WRZs for TCC supply will ibeable to sustain future

growth in water demand.

The allocable resource was estimated as 10%s¢fh3 is the default allocation
limit in the (Proposed) Regional Water and LandnRlaless an IMFR has been
set through scientific investigation). On this a#ition basis some streams are
over-allocated. As an example, the current allezaate from the Waiari Stream
is 302//s and current allocation is 416. As TCC and WBOPDC are planning to

apply for further take from the stream, the allechtate can rise to 763s or
252% of the allocable rate. However, TCC have cotetlan IMFR study for the
Waiari Stream. It shows that the allocable rate loanncreased to 754s and
indicates that future IMFR studies may increase aliecable surface water
resource in the WBOP.

100,000

02005 m2025 O2055

75,000 4

50,000 4

25,000 +

Surface water balance at peak daily demand (m3/d)

-25,000

QS e & RS VI S SN NN e » @
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Figure 16: Run-of-stream water balance by WRZ basepgeak daily demand

Sustainability of the TCC’s water resource is impot for future growth. This
analysis shows that based on current EBOP allatdimit (10% of Q) it is
unsustainable to continue to depend on currenasarrivater resources to meet
future demand. However, current knowledge of thelakle resources is limited
in the spatial and temporal context. Current TA@sarom Waiorohi and Tautau
Streams do not have detention dams for storagerefthe, it is important to
conduct a detailed analysis to identify daily adible resource from each source
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5.1.4

and suitability of water quality for potable supply identify the resource
capacity. However, as shown in the next sectioarethare large volumes of
allocable groundwater resource available in the WRFound Tauranga City;
therefore, it is recommended that TCC also invastighe options of extracting
groundwater and/or harvest winter high flows fotufe demand. As shown in
Section 4.1.3, the potential annual harvesting avifiow within the study area is
in the order of 627 Myr.

Groundwater Balance

As described in Section 4.2, the annual allocalteugdwater within the study
area is 541 Mrityr, which is more than five times the currentljoahble surface
water. The current groundwater resource demanggsoaimately 18 Mmyyr or
3.3% of the allocable resource. As growth in tiggae is predominately predicted
to occur within and around Tauranga City, and TC& ribt currently use
groundwater as a resource to meet its domestiq)sindl and recreational
demands, it is unlikely that the resource demandlaveignificantly increase in
the future. It is estimated that groundwater demeadild increase up to 29
Mm?®yr by 2055.

Figure 17 shows the groundwater balance by WRZtheddetails are listed in
Appendix S. This analysis is based on allocatedure and it is likely that a
significant volume is also used by non-consentdada(reasonable use and
permitted activities). These non-consented takespaedominately occurring in
rural areas. As shown in Figure 17, the groundwaddaince of all rural WRZs is
strongly positive and non-consented takes are xip¢cted to exert pressure on
the resource. The groundwater balance for the Famga WRZ shows negative
balance in the future. However, as mentioned inti®@ec4.2, the allocable
resource of the WRZ is estimated using a conservatiethod of 1% of rainfall.
While actual allocable groundwater resource maysigeificantly higher, until
water availability volume is known there should taution in allocation of
addition resource.
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Figure 17: Groundwater balance by WRZ

5.1.5 Dams

As described in Section 4.1.2, the estimated teéér resource contribution from
existing consented dams is in the order of 0.87°imin addition, there are non-
consented takes from dams for reasonable stocldameestic use and permitted
activities. There is considerable potential for dewelopment of dams with water
harvesting to off-stream storage. In theory, ther@otential to increase water
availability by several magnitudes (Section 4.1.3).

5.2 Sensitivity Analysis

The assessment of future resource demand in tlieging sections is based on
SmartGrowth (2004) studies on population projecjoand on development
predictions for different sectors. However, thesedctions are based on a series
of assumptions on trends in land use and industeaélopment. Water balances
and resource sustainability were tested for semgitito variation in these
projections and variability of the assumptions.

While there are a multitude of possible combinaiari variables, a relatively
simple two scenarios approach was adopted forahadysis. It is assumed that
population growth of the region would be the keynhawyic rationale of the
industrial development and land use changes. lik&dy that high population
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growth will pose greater pressure for rural resi@rsubdivision and therefore
water demand development of other industries.

The two simple scenarios used in the analysisherdikely lower and upper limits
(referred to as ‘low growth’ and ‘high growth’ respively) to demand
sensitivity, as listed in Table 13.

Table 13: Parameters adopted for demand sensitivity

Demand category L ow growth High growth
Reduced population due to Higher population due to
slower growth rate: faster growth rate:
Population -7.5% at 2025 +7.5% at 2025
-15% at 2055 +15% at 2055
Following reduction in N .
Following increase in demand
demand due to lower stock : i
. numbers: due to higher stock numberd:
Livestock ‘
0
10% at 2025 +10% at 2025
0
-20% at 2055 +20% at 2055

Following reduction in N .

Following increase in demand
demand due to less numbers| of ) i
due to high number of blocks:

. . blocks:
Rural residential
0,
7 5% at 2025 +7.5% at 2025
0,
159 at 2055 +15% at 2055
Industry Demanq ha_tlf current Demand _dou_ble current
projections projections
Irrigation# Deman(_j ha_tlf current Demand _dou_ble current
projections projections

* The growth scenario represents the irrigation demahich is not a representation |of
increase or decrease in agricultural land area.

The global demand would decrease from 79 (with omadgrowth rate) to
63 MnT/yr by 2055 for the low growth scenario. The higbwth scenario shows
that demand could increase to 95 fAm

Figure 18 shows the global water balance for thdysarea for different demand
scenarios. The effect of change demand on ovetkmbalance is insignificant
in the context of high positive water balance o# tub-region. However, as
shown in 5.1.3, surface water in most of the WRZsumder pressure and the
water balance for most of the WRZs around Taurasgeegative. Therefore, the
sensitivity of the surface water resource for défe demand growth scenarios
and higher allocation rates is described in thieyahg section.
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Figure 18: Global water balance for different gradwdcenarios

Surface Water

Higher allocation limit - 20% of Qs

The surface water balance conducted as shown i &1based on the current
allocation limit of 10% of the Qfrom the run-of-stream. EBOP (2007) requires
that scientifically accepted ecological assessmethods such as Instream Flow
Incremental Monitoring (IFIM) be used to determithe flow requirements to
sustain aquatic life. EBOP intends to conduct Hi#lIstudies in the future, and it
is probable that the IFIM findings would incread®@able resources in some
streams. Figure 19 shows the surface water balaiite increased allocable
resource of up to 20% of sQ This analysis is based on nominal growth
predictions, i.e., not based on low and high gromatke scenarios.

By comparison with Figure 16 (with 10%;)Qthe water balance has improved in
Figure 19. However, it shows that even with theraased allocation limit the
surface water resource in WRZs around Tauranga®altth the sustainable limits
within the planning horizon. That shows that the&-of-stream resources are
under high pressure at peak demand.
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Figure 19: Surface water balance with increased@dble limit from streams to
20% Q

Demand scenarios

Figure 20 shows the surface water balance at gafk demand for the growth
scenarios described in Table 13. The water balanbased on current allocation
limit of 10% @ for run-of-stream sources. As shown above, théaserwater
balance with SmartGrowth demand predictions wiltlte to approximately
33,000 n¥/d, within the study area by 2055. High growth wileatly increase the
rate of decline of the allocable surface water uases, due to higher population
growth and increased industrial and irrigation dednalt is estimated that the
daily peak water balance for the high growth demaritlexceed current water
surface supplies by 21,000%a at the end of the planning horizon, a clearly
unsustainable situation. Note that this analysiesdoot incorporate resources
from harvesting winter flows.
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Figure 20: Surface water balance at daily peak dedhtor various growth
scenarios

As discussed above, the global water balance m#sksvariation of spatial
demand and allocable resource between WRZs. FRjuend Figure 22 show the
water balance for low and high growth scenariospeetively. The interesting
feature here is the resultant water balance atglmwth scenario also shows that
Te Puke surface water resource will be under uaswile stress.
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Figure 21: Surface water balance at daily peak dedor low growth scenario
by WRZ
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Figure 22: Surface water balance at daily peak dedhor high growth scenario
by WRZ
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6 WATER RESOURCE SUSTAINABILITY FOR
SMARTGROWTH DEVELOPMENT

This section discusses the suitability of areasthe WBOP to meet the
SmartGrowth’s mapping of land use development p@teand sustainability of
water resources. This discussion is based onmnlkénfis of the preceding sections
of future resource demand for SmartGrowth developn@vailable resources and
water balance by source. It also discusses therwaseurce as a constraint to
development, nature of the constraint, scale atehgity.

6.1 Sustainability of Water Resources

The primary purpose of the RMA is toromote the sustainable management of
natural and physical resourcesRMA (1991) requires each regional council to
prepare and implement a regional policy statemeBOP’s (Proposed) Regional
Water and Land Plan Version 9.6 (as amended byahppsolutions) (EBOP,
2007) sets out the approach to meeting this statugguirement and obligations
related to sustainability of water resources. he lwith statutory requirement,
EBOP, WBOPDC and TCC have included an action pfmntSmartGrowth to
complete a strategy for water allocation in WBOM-gegion to give greater
confidence for long term water supply planning.

Allocable water resource limits are based on datef acceptable environmental
effects of water takes. Estimates of allocable watary with time due to
improved knowledge of the resource and understgndirenvironmental effects.
There are gaps in current knowledge of the ressuespecially high use surface
water streams that supply water to TCC municipkésa(\Waiorohi Stream and
Tautau Stream). EBOP is planning to conduct ‘lrsstreMinimum Flow
Requirement’ (IMFR) studies in the future to detmenflows necessary to
maintain environmental values, while having regardocial, economic, cultural
and environmental benefits and costs. The curriéntadble limits are based on a
conservative default limit of 10% sQuntil scientific IMFRs are determined.
Groundwater allocation is generally determined li®y lbng term effect on water
levels. EBOP has recently completed a groundwdatetys(GNS, 2006) for a
large part of the study area to determine the saike allocation limits of the
resource.

Under the RMA and EBOP consent processes, rules baen established for
access to different water resources based on usgocy and level of demand.
Reasonable use allows access for domestic anddelkesonsumption as long as
effects on the water source are minor. The EBO®&stiwld for groundwater and
surface water are 35 and 15/dj respectively (for details refer to EBOP (2007))
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6.1.1

Based on the above criteria and rules, the maxirsustainable development of
water resources is achieved when cumulative takass and/or volumes) are
equal to the allocable resource. The allocatiotakés beyond this threshold will
have adverse effects on the environment and/oalbiity to sustain water levels
(in the case of groundwater). The preceding wasdarize analysis forms the
basis for the discussion of resource sustainaliiktipw. While demand levels are
generally similar to consented takes, they alstudenon-consented water use.

The following subsections present a summary ofasnsbility of water resources
within the study area, based on the preceding sissag of demand and resource
availability.

Surface Water Takes

As shown in Figure 16, the water balance at peakaae for the WRZs in and
around Tauranga City is currently negative and ipted to further decline with
projected high growth. The demand on the resouit@anWVRZs in the north of
the study area (Waihi to Omokoroa) is not high carafd to southern WRZs. The
water balance in most of these WRZ is positive. $hdace water demand for
Tauranga WRZs mainly comes from domestic and im@stiemands, which
occur all year around; the demand in southern W&X%epi, Te Puke, Paengaroa
and Pongakawa) is predominately for seasonal tioiga

The SmartGrowth prediction shows that the highesiwth is likely to occur
around Tauranga City with high density populatioovgh. The TCC abstracts
water for its reticulated supplies from surface evatesources, whereas the
predominant source for the WBOPDC supply is grouatéw A high proportion
of current TCC supply is used to meet the essedbahestic demand and is
expected to more than double within the next 5@s/eBherefore, it is important
to assess the sustainability of the water suppiyT@C as it is vital to the
development of the sub-region.

As indicated in Section 4.1.1, the allocable resedrom surface water has been
estimated using limited available data for numblestceams. This data has been
used to conservatively extrapolate the resourcdadvigty for the whole WRZ.
As mentioned above, no flow data is available fer two streams that currently
supply water to TCC (Waiorohi Stream and Tautae&tr). The surface water
balance shown in this report is for peak daily dedntnat is more likely to occur
in summer drought months where resource demartdts laighest and the stream
flow levels are low. The analysis shows that sustale limits have been
exceeded during the peak demand with current aitocémits.

TCC is planning to abstract water from the Waidare&m for its future demands.
The maximum current allocable limit from the stre@302 //s and with the
proposed take the consented rate will be increapet 763/¢/s. However, TCC
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6.1.2

6.1.3

6.1.4

have conducted an IMFR study for the Waiari Stredime study shows that
allocable rate can be increased to 754

As mentioned above, it is important to meet the Tdé@and and to maintain the
resources at sustainable capacity. This can beewshi with improved
understanding of the resources. It is recommended tMFR studies be
conducted for streams that TCC currently take (\Wdio Stream and Tautau
Stream) and intend to take water from in the futtmedetermine the sustainable
limits.

Climate change can affect the nature of stream fiothe future. Therefore, it is
recommended that TCC look into alternative watspveces and means to meet
future growth; these include harvesting winter #oand groundwater which is
available in abundance in the area.

Groundwater Takes

As indicated in Section 5.1.4, the groundwater r=da for the demand
projections are not likely to come under pressut@imthe study horizon for all
the WRZs. The exception is Pongakawa; resourcdadnity here is based on a
conservative estimate and it is expected thatvh#adle volume may be higher.

The groundwater quality data indicate that qualégnains unchanged over time
for most of the wells (GNS, 2006). One shallow vgeljgests tracers of saltwater
intrusions. The recent GNS groundwater study recenus use of deeper
groundwater only for the abstractions. Shallow gawater takes can affect the
baseflow of streams and may cause saltwater intnuseéar the coast. Although
groundwater abstraction is generally more expensihan surface water, the
abundance of resource throughout the study areaides reliable supply
throughout the year.

Harvesting Winter Flows and Dams

As shown in Section 4.1.3, the theoretical harpeséntial of winter flows is over
1,200 Mnilyr and the practical volume can be over 600 ¥m This is
approximately six times more than estimated rustcdam allocable resource
under current allocation rules. The resource demandost rural WRZs is
relatively low, and harvesting winter flows may nog¢ required to meet the
predicted demands and/or economically viable. Hanei is recommended to
investigate the options for winter flow harvesting catchments from
Whakamarama, Oropi and Te Puke WRZs to providdiabte water supply to
TCC.

Domestic Use and Rooftop Water Harvesting

The estimated water resource demand based on SmattGpredictions shows
that nearly a half of the future demand will be émmestic potable supply. As
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6.2

described in Section 5.1.3 the pressure on sumater resources is extremely
high due to domestic demand in urban WRZs. Theeefibis recommended that
EBOP and TCC intervene to change the traditionatewaise practices in
Tauranga and look into introducing necessary padicand provide support to
encourage using rooftop water to meet domestic ddsan new residential
dwellings. It may be necessary to look into elermenich as land block size for
storage tank installation and its health and saf@poftop harvesting may also
assist stormwater management.

Summary

The analysis of available water resources and deénsmws that there is

sufficient resource available to implement Smariu@hopredicted development in

most of areas. However, it cannot be achieved adtinent preference of surface
water sources, i.e. there is high demand for sanfeater around Tauranga, and it
cannot be met with available resource during mb#tedrought months.

The current knowledge of the surface water resomréerms of allocable quantity
and quality need to be improved to manage it sustdy, as the demand on the
resource is expected to increase significantly.
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7  CONCLUSIONS AND RECOMMENDATIONS

The key findings and the conclusions of the stugy a

Water Demand
The SmartGrowth demand projections indicate:

* Water demand in the study area is projected teeas® from the current level
of 42 MnT/yr to 80 Mni/yr by 2055. Sensitivity analysis indicates that it
could be as high as 95 Mhr if there is sustained high population and
industrial growth, and increase in irrigation dewhan

* The key driver to increasing demand will be popalatgrowth, which is
projected to increase from 141,000 to 290,000 akiernext 50 years (an
increase of 106%, based on the medium growth sio@nar

* Domestic water demand (for reticulated and norcuédted consumers) is
projected to increase from 17 to 36 Myn.

* Although total area of agricultural land use is Bapected to significantly
change, water demand is predicted to increase t@nto 30 Mni/yr, of
which 6 Mn¥/yr would be for livestock demand. The current petage of
irrigated area over the agricultural lands is vieny (32% horticulture and
1.3% for pastoral farms); agriculture demand isrdfee expected to
increase.

* Horticultural irrigation area is predicted to inase from current level of
3,220 to 5,600 hectares by 2055.

* Land area of irrigated dairy pasture will incre&gam 940 to 2,800 hectares
over the planning horizon.

* High urban growth will occur around Tauranga CRgpamoa, Omokoroa,
Waihi Beach, and to a lesser extent in Te PukeKaitati.

* Water demand for commercial and industrial useaslipted to increase from
6 to 11 Mnilyr by 2055. This demand from TCC's reticulated ypis
projected to increase 203% (from 1.5 to 4.4 ¥4m).

Resource Availability
The assessment of water resources for the studyiradizates:

» Total annual allocable water resource from runtcéam flows, groundwater
and dams is approximately 646 Ngr.

« Groundwater availability is approximately 541 NMym (84% of the total
availability).

* Available run-of-stream flow data is limited forettstudy area. Estimated
average daily water availability using extrapolataf available data is about
284,000 n¥d (3,289 I/s).

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
Prepared for Environment Bay of Plenty (Report No. HO5017/1, May 2007) Page 71



« Dams are estimated to contribute approximately I*Ano supply.

* Harvesting of winter stream flows could potentiadiyntribute more than 600
Mm?¥yr to water supplies; however, there are a numbkrissues to
development.

* Rooftop rainwater harvesting is not a major cootdp in the area; it
accounts for less than 4% of the demand within WBOP

Water Resource Sustainability
The assessment of sustainability of water resouncksates:

* The global water balance shows that the area isetwah’ with a positive
water balance of 566 Mityr over the planning horizon. However, the
balance masks the spatial and temporal variati@lemand and water supply
as well as variations between water sources.

* Contribution from surface water resources is edtihdo be 57%, and if the
present preference of water sources continuesigoaup to 63% by 2055.

* Approximately 50% of the surface water demand cofr@® the TCC that
supplies water to WRZs around Tauranga City. Ti@CTreticulated supply
is sourced from the Waiorohi and Tautau Streant,r@ither of the streams
have detention dams for storage.

» Surface water resources are under heavy pressauadaifauranga (at current
level of allocation), and the current water balaatethe peak demand is
negative. It is predicted that surface water badawithe Tauranga WRZs can
be over 60,000 fYd negative by 2055 (under current EBOP allocatides).
The WRZs where predicted future surface water demesil not be
sustainable for year 2025 and 2055 are shown inr€&i@3 and Figure 24,
respectively.
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Figure 23: Surface water balance at daily peak dedhtor year 2025 by WRZ
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Figure 24: Surface water balance at daily peak dedhtor year 2055 by WRZ
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* It can be unsustainable for TCC to continue abstrgqavater from surface
water resource only.

» Alternative water resources should be used to mMé&f demand; that can
include groundwater supply to new residential agga¥or harvesting winter
flows.

* Based on medium population growth, the surface maggenand for domestic
supply will increase from 13 to 29 Mfyr in Tauranga.

* Groundwater balance for all the WRZs is positivathwglobal balance of
over 500 Mn/yr over the planning horizon.

* A recent groundwater investigation report (GNS, &0fecommends it is
only sustainable to abstract water from deeperfaithis can increase
initial and operating cost of takes.

« Groundwater abstraction closer to the sea can caalberater intrusion;
therefore, regular monitoring will be required.

*  Current contribution to overall water demand frawwrage dams is relatively
small. There is considerable potential to increthgeeharvesting and storage
of winter stream flows, which may be developed|tevate pressure on high
demand streams, in particular streams that suppiOC.

*  While the above projections are based on mediuwtiirand associated land
use changes, there is potential for high growtbesialf higher growth rates
are sustained in the medium to long term, runiaesh supply is
unsustainable for most of the WRZs. The increasgemand will have to be
met from available groundwater over 500 Riyn and/or storage supply
from harvesting winter flows.

Recommendations

* Improve knowledge of water resources. Water resources in the high demand
zones (Tauranga, Mount Maunganui and Papamoa) fieertly under
pressure during drought months and will come undereasing pressure
within the study planning horizon, year 2055. Thealgsis of water balance
shows that availability of water will be a consttaio achieve SmartGrowth
development plans with current practices and peefsrs of the water source
for large takes. To ensure that water is not adtian to further growth, there
is a need for strategic planning of water managémeathin these zones.
Accurate information is vital to conduct the stgateplanning; however, at
present there is a significant gap in the knowledigénigh use surface water
resources. The planning authorities in the regieednto utilise resources to
gain the knowledge of the spatial and temporalatem of the allocable
resource. It is required to conduct IMFR studiesHigh demand streams to
determine sustainable allocation limits. In additizvater quality data need to
be collected to identify the temporal variatiorewilable quality resource.
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* TCC alternative supply options. The sustainability of the water supply for
TCC reticulated supply is a critical water managehigsue. The TCC source
water only from run-of-streams. This is a constré&nsupply reliability with
inadequate quantity (based on current allocationtd) to meet the demand
during low flows and quality issues in heavy rammsts. EBOP and TCC
should work together to identify alternative susadie supply sources to
meet the predicted future high demand; the optioas include many
groundwater supplies to local areas of the welisitev flow harvesting and
other surface water sources.

* Need for better strategic planning: Better use of resource can also be
achieved by strategic planning of the consent m®c&he current consent
process is largely based on allocation of wateadfirst in line’ approach.
This process does not differentiate between usareamnomic, social or
public health criteria. A more strategic basis fisture allocation may take
into consideration likely future demand by use tgpel source, and through
the consent process reserve resources to meetdeasends. This may be
achieved by limiting consent durations so thatatyrbe reallocated to higher
value (economic and/or social) after a specifigdrizidate.

* Promote alternative supply options for agriculture sector: Agriculture and
horticulture is a key driver of the economic grovaththe sub-region. It is
predicted that some of the surface water takesirfagation and frost
protection could come under pressure within thenqfag horizon, due to
high population growth and irrigation demand. Asntiened above, there is
considerable potential to develop small scale tsmvg of winter flows,
which are particularly suited to irrigation supglieor market gardening, and
may be necessary to supply water for frost pratactihis may be more
actively promoted in areas of high demand as amrative to current run-of-
stream.

* Integrate groundwater information: GNS’s groundwater resources report
specifies the sustainable groundwater yield byhragmt. It is recommended
that EBOP integrate this information with water éakesource consent
database to avoid over allocation of resources. é¥ew note that no
allocable resource from shallow aquifers (GNS, 2006
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Appendix A: Summary of relevant water reports

The bibliography below lists reports reviewed dgrihe study.
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Appendix B: Assumptions and parameters

The study has adopted a number of assumptions and paramekersletermination of water
demand, water availability and water balances. In scmsescthese were necessary due to
limitations on data availability; in others, to timenstraints. Listed below is a summary of
the assumptions and parameters adopted and where rdlevaationale.

1. Planning horizons

The year 2005 was adopted as the study base year, withrangldhorizon of 50 years
(2055) and intermediate horizon of 20 years (2025). In adp@OO5 as the base year, it
was necessary to update the relevant data sets toisgstabbest estimate of current
status. This was based on the following assumptions:

* Population census - 2001; updated based on recent growth figures
* Agcensus - 2002; assumed to have remained constant
» Consents - 2002; no major changes assumed.

2. Seasonal population

The following provisional estimates of percentage ingesaover resident population
during the summer months (Dec-Feb) for the eastern aadaWVRZs were used in
assessment of domestic water demand;

WRZ Summer increase

Waihi 35%

Katikati 15%

Mt Maunganui 30%

Tauranga West 20%
Tauranga Central 20%
Papamoa 20%
Tauranga South 20%
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3. Average daily demand

* Per capita consumption for domestic demand is basexliwant reticulated supply
information from TCC and WBOPDC:

WRZ Consumption (¢/c/d)

Waihi 260
Katikati 260
Matakana Island 260
Whakamarama 270
Omokoroa 270
Te Puna 270
Mt Maunganui 350
Tauranga West 350
Tauranga Central 350
Papamoa 350
Tauranga South 350
Oropi 260
Te Puke 260
Paengaroa 260
Pongakawa 260

* Non-reticulated supply: No data available. An average di@mand of 20@/c/d was
assumed. The lower rural demand is attributed to loweccanmted water, losses,
and absence of other uses associated with reticulagtdnsy i.e. commercial and
industrial use.
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4. Peak daily demand
Peak daily demand for domestic supply was assumed as a fsfctiverage daily

demand:
WRZ Peak/averageratio

Waihi 1.8
Katikati 1.8
Matakana Island 18
Whakamarama 18
Omokoroa 2.1

Te Puna 21

Mt Maunganui 14
Tauranga West 1.4
Tauranga Central 14
Papamoa 14
Tauranga South 14
Oropi 2.1

Te Puke 2.1
Paengaroa 21
Pongakawa 2.1
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Appendix E: Soil water balance model

The soil water balance is based on the following equationgofaservation of mass and daily
time periods:

Inflow = Outflow + Change in Storage
i+ B =DR + AET; + (PAW, — PAW,;) + (PAWmax, - PAWmax) Q)
Rearranging:

PAW; = PAW..1+ P, + |1 — AET; — DR + PAWaxt - PAWmaxt

Where:

PAW, is the level of available soil moisture (mm) for day t

PAW..1 is the level of available soil moisture (mm) for day t-1

P is the rainfall rate (mm/day) for day t

l¢ is the irrigation rate (mm/day) for day t

AET; is the actual evapotranspiration rate (mm/day) for day t

DR is the rate of movement of water away from the rooezo deep drainage (mm/day)

caused by PAW levels exceeding PAMfor day t
PAWnax is the maximum available soil moisture (mm) for day t or t-1eérrdot zone

Equation 1 is used to calculate the daily soil moisture levels througimthéation period.
Available Soil Moisture
For this study the following assumptions and values were adopted:

» Profile readily available water (Praw) as the avada®il moisture level. Praw is estimated
from the volumetric water content difference between —ddl —1500 kPa in the 0-0.4 m
layer, and between —10 kPa and —100 kPa in lower layers.

* The maximum available soil moisture is the drained uppt, lin this case assumed to be
the water content at —10kPa.

Evapotranspiration

Actual evapotranspiration (AET) is the effect of evapion from the soil and transpiration from
the crop. The model considers AET to be a function of thesgiireric demand for water (E,
crop characteristics (Kc) and the soil moisture content in the ootzone (PAW,).

AET = [ (ETer, PAWiac, KC) (2)

Atmospheric demand is characterised by the evapotratigpirrate (E¥%s) which occurs when
evapotranspiration for a reference crop (usually pastaréjnited only by the meteorological
conditions. For this study Efwas estimated from daily climate data using the Penmamiéith
method.

Crop coefficients are used in the model to calculatgttential evapotranspiration (PET) for a
specific crop with the following equation:

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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PET = ET *Kc 3)
Where Kc is a crop specific coefficient.

The rate at which a plant transpires is restrictetbwatsoil moisture levels. There are various
empirical approaches to defining the relationship between ABM soil moisture levels. The
approach adopted in the model is to use a reduction fd€Torgduction factor) to define the
threshold soil moisture level below which AET decreases.Ellhesduction factor is the ratio of
PAW to PAW,..x(as percentage); a value is selected below which AET redungarly to zero.
For this study an ET reduction factor of 15 was adopted.

Drainage

If the volume of water infiltrated exceeds the volume requirerestore PAW to the drained
upper limit, the excess is assumed to drain beyond the ro@ aoe time step (day). The
drainage volume is given by:

DR = PAW + | + P - PAW.x 4
Rainfall

For this study all precipitation was assumed to be effective (aiéti the soil).

Irrigation

The depth of water applied and timing of irrigation is determinethé irrigation rules. The rule

options include:

* No irrigation

» Irrigation at a specified level of soil moisture depletioratspecified depth or soil moisture
level

» Irrigation at a specified depth and return interval

For this study the rule option adopted was irrigation sppecified depth (approximately 50% of
Praw) and specified return period. The return period wablsstad by trial and error, until a
solution was acceptable to the probabilistic frequency dfnsoisture levels. These were a soill
moisture level greater than 25% of Praw for 100% of the time anchedture level greater than
90% of Praw for 50% of the time.

The model takes account of the non-uniformity of irrigatiapplications. It uses the

Christiansen’s Uniformity (CU) Coefficient as the raege of application uniformity. The CU

along with the application depth determines how much of thikedppater is actually retained in

the crop root zone, and losses to drainage. For this study ef C0% was adopted; this is a
typical value for well managed sprinkler systems. Howeveshdauld be recognised that some
systems, particularly well-designed and managed centréspi@ohieve CU values higher than
70%.

Mode Outputs

The model outputs are:

* Daily AET

» Dally irrigation application depth (IRR)
» Dally drainage

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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Appendix F:

Irrigation regimes, soils and crop factors

The following irrigation regime for representative crapsre used in the soil
water balance model described in Appendix E.

Soil moisture Potential

Irrigation trigger for Application Return rooting depth
Crop season irrigation depth (mm) | period (days) | (mm)
Pasture 1 Oct to 31 Apr 50% 35 7 600
Avocado 15 Oct to 30 Mar 70% 10 2 1,000
Grapes 15 Oct to 30 Mar 70% 15 3 1,500
Stonefruit 15 Oct to 30 Mar 70% 10 2 900
Vegetables| 1 Octto 31 Apr 70% 20 4 500
Kiwifruit 15 Oct to 31 Apr 70% 10 2 900

Water Use and Availability Assessment for the Western Bay of Plenty
Prepared for Environment Bay of Plenty (Report No. H05017/1, May 2007)

© Aqualinc Research Ltd
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The following soil types angrofile available wateclasses were modelled for each WRZ.

WRZ Soil series PAW
. Waihi 60
Waihi
Katikati 120
Aroha 45
Katikati Tangatara 90
Katikati 200
Matakana Is Pinaki 50
Otanewaihuku 35
Waitekauri 60
Whakamarama
Oropi 90
Katikati 120
Omokoroa Katikati 200
Te Puna Katikati 200
Mt Maunganui Pinaki 75
Tauranga West Katikati 120
Tauranga Centrall Oropi 90
Papamoa Katikati 200
Tauranga South Oropi 90
) Otanewaihuku 75
Oropi
Oropi 200
Pongakawa 60
Te Puke
Oropi 200
Pongakawa 60
Paengaroa Opiki 105
Paengaroa 200
Pongakawa 60
Pongakawa Manawahe 120
Paengaroa 200

Water Use and Availability Assessment for the Western Bay of Plenty
Prepared for Environment Bay of Plenty (Report No. H05017/1, May 2007)
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The following crop factors for representative cropsengsed.

Crop factors

Month , e
Pasture Avocado | Grapes | Stonefruit Veges | Kiwifruit
1.0 0.6 0.3 0.3 04 0.5
September
1.0 0.6 0.3 0.3 0.5 0.6
1.0 0.7 04 04 0.7 0.8
October
1.0 0.7 04 04 0.8 0.9
1.0 0.8 04 0.5 0.9 1.0
November
1.0 0.85 04 0.5 0.9 1.1
1.0 0.85 05 0.75 1.0 11
December
1.0 0.85 05 0.75 1.0 11
1.0 0.85 0.7 1.0 1.0 1.1
January
1.0 0.85 0.7 1.0 0.9 1.1
1.0 0.85 0.7 11 0.6 1.1
February
1.0 0.85 0.7 11 0.6 1.0
1.0 0.8 0.7 11 0.7 0.9
March
1.0 0.8 0.7 1.1 0.7 0.9
_ 1.0 0.6 0.6 1.05 0.6 04
April
1.0 0.6 0.6 1.05 0.6 04
1.0 0.6 04 0.9 0.6 0.4
May
1.0 0.6 04 0.9 0.6 04
1.0 0.6 04 0.75 0.6 04
June
1.0 0.6 04 0.75 0.6 04
1.0 0.6 04 05 04 0.4
July
1.0 0.6 04 0.5 04 0.4
1.0 0.6 04 0.3 04 04
August
1.0 0.6 04 0.3 04 0.4

Water Use and Availability Assessment for the Western Bay of Plenty

Prepared for Environment Bay of Plenty (Report No. H05017/1, May 2007)
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Appendix G: Parameters and assumptions for
agricultural water demand

The table below lists the per head, peak and aeeadady water demand adopted for the
categories of livestock.

Demand (I/c/d)
Stock category | Peak daily | Averagedaily | Shed
Dairy cattle
Milking cows 72 36 70
Dry cows 45 30
Yearling 36.5 18
Beef cattle
Cows 45 30
Yearling 36.5 18
Sheep
Ewes 4.2 2.1
Hoggets 3.9 2
Deer
Adult 11 5.7
Yearling 7 3.6
Poultry /1000 45 30
Pigs 15 10
Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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Projected change in livestock numbers (%).

Projected change (%)
Dairy Beef
WRZ Period cattle cattle Sheep Deer Goats Pigs
. 2005-25 -8 -10 -9 -24 0 -100
Waihi
2005-55 -16 -20 -17 -61 0 -100
o 2005-25 0 0 -27 -11 -49 -20
Katikati
2005-55 -7 -6 -53 -22 -100 -40
2005-25 0 0 0
Matakana Islan
2005-55 0 0 0
2005-25 +6 +6 -5 -13 -38 -2
Whakamarama
2005-55 +23 +10 -15 -25 -58 -3
2005-25 -67 -56 -100
Omokoroa
2005-55 -100 -100 -100
2005-25 +76 0 0 -100
Te Puna
2005-55 +152 0 0 -100
) 2005-25 -54 -33 -100 -100
Mt Maunganui
2005-55 -100 -100 -100 -100
2005-25 -100 -100 -100 -100 -100 -100
Tauranga West
2005-55 -100 -100 -100 -100 -100 -100
Tauranga 2005-25 -100 -100 -100 -100 -100 -100
Central 2005-55 -100 -100 -100 -100 -100 -100
2005-25 -55 -100 -100 -100 -10(
Papamoa
2005-55 -100 -100 -100 -100 -10(
2005-25 -59 -100 -100 -100 -100 -100
Tauranga South
2005-55 -100 -100 -100 -100 -100 -100
, 2005-25 -4 -7 -10 -24 0 0
Oropi
2005-55 -11 -22 -29 -56 0 0
2005-25 +5 -6 -11 -6 0 0
Te Puke
2005-55 +16 -11 -22 -19 0 0
2005-25 +2 -3 -5 -4 0 0
Paengaroa
2005-55 +6 -6 -10 -11 0 0
2005-25 +8 +14 -8 0 0 0
Pongakawa
2005-55 +11 +21 -15 0 0 0
Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd

Prepared for Environment Bay of Plenty (Report No. HO5017/1, May 2007) Page 96



Appendix H: Parameters and assumptions for

agricultural land change

The following table shows the

(SmartGrowth).
Net trading profit
Grossrevenue per after tax per
Land Use hectare hectare
Kiwifruit (green) $35,292 $7,595
Dairy $4182 $1,688
Sheep $273
$348

Beef $934

revenue from diffdreagricultural land uses

Land use potential distribution in WBOP (Landc&®@02) for food and fibre production:

e 32% of land is highly versatile;

e 30% of land is moderately versatile; and

e 38% of land is low versatile.
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Appendix L: Estimated agricultural irrigation demand

The following figures show the estimated irrigated lanc doe each crop.

Estimated irrigated agricultural land (ha)
Other
WRZ Year Kiwifruit Avocado Pasture Vegetable Pipfr uit horticulture
2005 90 17 31 2 7 9
Waihi 2025 142 27 95 4 11 14
2055 178 34 125 5 14 18
2005 477 92 95 13 36 68
Katikati 2025 605 116 235 16 46 81
2055 711 137 265 19 54 91
2005 7 1 22 0 1 34
Matakana Island 2025 11 2 30 0 1 51
2055 11 2 30 0 1 51
2005 274 53 103 7 21 28
Whakamarama 2025 427 82 230 11 33 43
2055 533 102 280 14 41 54
2005 53 10 1 4 5
Omokoroa 2025 21 1
2055 18 0
2005 92 18 2 7 9
Te Puna 2025 142 27 20 4 11 14
2055 178 34 25 5 14 18
2005 2 0 0 1 1
Mt Maunganui 2025 0 0 0 0 0
2055 0 0 0 0 0
2005 38 7 3 1 3 4
Tauranga West 2025 0 0 0 0 0
2055 0 0 0 0 0
2005 19 4 2 0 1 2
Tauranga Central 2025 0 0 0 0 0
2055 0 0 0 0 0
2005 0 6 1 2 3
Papamoa 2025 14 3 20 0 0 0
2055 18 3 25 0 0 0
2005 33 6 10 1 2 3
Tauranga South 2025 0 0 0 0 0
2055 0 0 0 0 0
2005 192 37 71 5 15 19
Oropi 2025 320 61 250 8 24 32
2055 427 82 275 11 33 43
2005 465 89 86 12 36 57
Te Puke 2025 569 109 275 15 43 77
2055 711 137 300 19 54 91
2005 465 89 264 12 36 47
Paengaroa 2025 711 137 825 19 54 71
2055 1,067 205 875 28 82 107
2005 76 15 310 2 6 8
Pongakawa 2025 124 24 860 3 10 13
2055 142 27 960 4 11 14
Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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Appendix N: Commercial and industrial growth
predictions and parameters

The following table shows the SmartGrowth industrialvgio predictions, as measured by
employment.

% increase
Industry Grouping 2021 2051
Metal product manufacturing 113.8 391.8
Accommodation, cafes and 750 204.4
restaurants ' '
Wood and paper product 415 93.3
manufacturing
Forestry and logging 27.2 70.1
Food, beverage, tobacco 277 69 3
manufacturing ' '
Machinery and equipment 217 53.9
manufacturing ' '
Mining and quarrying 55 14.9
Fishing -7.8 95

The following table shows the vacant potential commeém@ma business land areas as at
2001.

Commercial land (ha) Industrial land (ha)

Growth area Occupied | Vacant | Total Occupied | Vacant | Total
Tauranga district 171.28 53.04 224.32 405.84 189.50 595.02
WBORP district 28.44 14.09 42.53 127.94 31.03 158/97
WBOP sub-region 199.72 67.13 266.85 533.78 22053 | 753.99

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
Prepared for Environment Bay of Plenty (Report No. H05017/1, May 2007) Page 104



Appendix O: Rural residential use

Rural residential area (ha) Annual demand (m®/yr)

WRZ 2005 2025 2055 2005 2025 2055
Waihi 1,051 1,104 1,104 19,181 20,140 20,140
Katikati 2,400 2,520 2,646 43,800 45,990 48,290
Matakana Is 1,800 1,800 1,800 32,850 32,850 32,850
Whakamarama 31,886 36,669 40,336 581,9p0 669,207 736,128
Omokoroa 4,116 3,087 1,544 75,117 56,338 28,169
Te Puna 2,446 0 0 44,640 0 0
Mt Maunganui 0 0 0 0 0 0
Tauranga West 103 0 0 1,880
Tauranga Central 354 0 0 6,461 0 0
Papamoa 3,468 1,387 0 63,291 25,3116 0
Tauranga South 5,663 0 0 103,350 0 0
Oropi 17,709 20,897 21,941 323,189 381,363 400,431
Te Puke 10,790 12,948 13,595 196,918 236,301 248,116
Paengaroa 8,617 10,168 10,676 157,260 185,567 194845
Pongakawa 12,568 13,825 14,516 229,366 252,303 2641918
Total 102,971 104,404 108,158 | 1,879,221 | 1,905,375 | 1,973,887

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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Summary of consented run-of-stream surface water takdswater availability based on
10% of Q.

Estimated

Daily Allocated annual Annual
Water No. of allocation rate (est.) allocation | Availability | availability
Resour ce Zone | consents (m%d) (I/s) (m®y) (I/s) (Mm?®y)
Waihi 6 752 9 82,344 5 0.14
Katikati 37 16,270 188 1,781,542 180 5.69
Matakana Is 1 242 3 26,499 2 0.06
Whakamarama 15 3,939 46 431,353 97 3.07
Omokoroa 3 680 8 74,460 2 0.06
Te Puna 8 1,593 18 174,434 13 042
Mt Maunganui 14 8,496 98 930,312 - -
Tauranga West 9 3,311 38 362,598 44 1.40
Tauranga 5 666 8 72,927 52 1.65
Central
Papamoa 1 213 2 23,324 37 1.16
Tauranga South 6 860 10 94,174 26 0.81
Oropi 22 98,279 1,137 35,871,872 518 16.32
Te Puke 11 35,786 414 3,918,598 400 12.61
Paengaroa 37 8,653 100 947,532 749 23.6L
Pongakawa 9 1,842 21 201,699 1,165 36.72

Total 183 181,583 2,102 44,993,667 3,289 103.73
Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
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Appendix S: Summary of water balance

The tables below list annual water supply, demand and Wwalkences by WRZ. These tables
are:

* Table 1. Water balance by WRZ

* Table 2: Adjusted water balance to meet resource trabstereen WRZs (see notes
above the table)

* Table 3: Surface water balance by WRZ (peak daily demand)
* Table 4: Groundwater balance by WRZ

Water Use and Availability Assessment for the Western Bay of Plenty © Aqualinc Research Ltd
Prepared for Environment Bay of Plenty (Report No. H05017/1, May 2007) Page 112
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