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Summary

The Rural Towns—Liquid Assets (RT—LA) project was established in 2005 with the aim of
integrating salinity, waterlogging and flooding control with the development of new water
supplies in wheatbelt towns. This water resource is then available for purposes such as
irrigation of Shire ovals, parks, and public gardens as well as for commercial use.

Following the identification of effective integrated water management strategies, these have
been partially implemented in the 15 shires participating in the RT-LA project.

This report summarised the outcomes from all scientific investigations undertaken for
Pingelly. In addition it presents the water management options, a preliminary analysis of
those options and priority recommendations.

The majority of on-ground works proposed in Pingelly are focussed on surface water control
and harvesting. The recommended plan for surface water management is cost effective.

At an average cost of $0.14/kL per annum to produce locally sourced water, this represents a
saving of approximately $2.86/kL on the purchase of scheme water. The equation will shift
more in favour of locally sourced irrigation water as the cost of scheme water increases and
supplies become less available. The current and proposed surface water diversion and
harvesting infrastructure will improve the groundwater level situation in time.

Pingelly shallow groundwater levels have remained relatively stable and deeper piezometric
levels are showing a declining trend since 2000, when groundwater monitoring commenced.
However, where water levels are near the surface in some areas of the town they are
causing damage to infrastructure such as roads and buildings.

The groundwater investigations identified that groundwater pumping is not an effective
solution for Pingelly to lower groundwater tables in the high risk areas of the townsite. The
results demonstrate that only limited volumes of groundwater are accessible and that the
draw-down affects would be constrained by geological barriers such as the fracture zone
striking SW to NE through the northern area of town. Small quantities of water may be
abstracted from the fracture although groundwater pumping is not an economically viable
option.

A watching brief should still be maintained on critical groundwater levels and the rate of
change of cumulative rainfall and should the situation change the town needs to reassess
surface management options for watertable management.

The RT-LA project has focussed on surface water management options that will enable the
integration of salinity, watertable, waterlogging and flooding control as well as provide cost-
effective solutions to new water supplies.

Appendix C includes modelled runoff volumes within the Pingelly town sub catchments. This
data has been used to evaluate the proposed options for surface water management.

The current and proposed surface water diversion and harvesting infrastructure is primarily
aimed at harvesting town stormwater and reducing dependence on scheme water for
irrigation. Option 1 is recommended as the first priority and involves the construction of a
20 ML storage dam to increase storage capacity.

A combination of surface water engineering solutions has been identified to enable
management of the town’s surface water that can provide an additional effective 30 ML/yr
which is 100 per cent of the existing demand with an additional 28 ML.
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1. Introduction

1.1 Background

The Department of Agriculture and Food, Western Australia (DAFWA) with a number of
project partners including CSIRO, CRC LEME, UWA and the WA Chemistry Centre is
delivering the $6 million Rural Towns—Liquid Assets (RT-LA) project.

The project was funded by the Western Australian Government, 15 Local Government
Authorities and the National Action Plan for Salinity and Water Quality. The other major
stakeholders are the Avon Catchment Council, the Northern Agricultural Catchment Council,
the South West Catchment Council and South Coast Natural Resource Management Inc.

The Project aims to devise solutions to potential and existing townsite salinity problems as
well as developing new locally based water resources for the participating 15 rural towns.
New research and existing knowledge of groundwater systems will be used to identify water
management options and construct townsite Water Management Plans (WMPs) that focus
on improved and integrated water management strategies.

Pingelly, one of the 15 towns participating in the Project, is located approximately
135 kilometres south-east of Perth (Figure 1) and has a population of approximately
760 residents. The Pingelly Shire has been involved in the Rural Towns Program since 1999.

1.2 Water management objectives

The objectives are to develop a water management plan that will:

° identify opportunities for ground and surface water resource development, primarily for
irrigation

) improve salinity and waterlogging and surface water management

° identify socio-economic concerns associated with greater water resource availability.

1.3 Socio-economic study results

A short desktop socio-economic study was conducted with a small group of residents
(Appendix A) to identify perceived water management issues within the town. This study
highlighted issues surrounding water management are associated with availability and quality
of water resources (for residents on farm without access to scheme water) and salinity.

Salinity is perceived as more of a problem for residents outside the town; however some
residents have observed rising damp problems in cellars and other buildings within the town.

Suggested uses for additional water sources included town beautification, storing excess
water to aid in drought proofing farms and for new water related industries such as salt
tolerant plants, aquaculture, nurseries, viticulture and olives.
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1.4 Shire priorities

On 15 February 2006 a meeting was held with the Shire and the Project Planning Team to
identify specific water management priorities and issues. This information was used to guide
the direction and focus of this water management plan. A summary of the meeting outcomes
is in Appendix B. The high priorities identified at the workshop were:

1. Stormwater management as precursor to priority 2.

2. Harvesting surface water to a new ‘commercial' dam. Enhancing surface water
harvesting efficiency and additional storage.

3. New dam could be sited near existing dam?
Pioneer Park water feature upgrade and creekline vegetation rehabilitation.

Managing watertables/salinity and building damage in hot-spots (e.g. Sharow Street,
Parade (main) Street). Also in SE areas of the townsite.

Up-slope surface water harvesting for additional supplies.

Deep sewerage over entire townsite: septic systems overflow and are ineffective during
wet periods.
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1.5 Purpose of the Water Management Plan

The Water Management Plan for Pingelly is based on ten technical reports covering the
following topics. The reports are attached to this report:

° A brief socio-economic report and Shire consultation notes (Appendix A and B).

° Surface water management (Appendix C).

° Geophysics (Appendix D).

° Groundwater management options (Appendix E).

° Assessment of infrastructure damage (Appendix F).

° Groundwater quality (Appendix G).

° Urban water balance study (Appendix H).

) Methodology for assessment of water management options (Appendix ).

° Stormwater harvesting for the Townsite East Priority Sub-catchment (Appendix J).

Based on these technical reports the purpose of the Water Management Plan is to:

o Recommend priority water management options for controlling salinity and developing
new water supplies.

o Present preliminary engineering designs for water management options.
o Present a cost analysis for the recommended water management options.

1.6 Summary of the issues

While many towns in the agricultural region of Western Australia have limited or expensive
water supplies, they also have problems caused by too much water—usually salinity,
waterlogging and inundation. These excess water problems result in damage to the
environment and infrastructure. This project explores whether the excess water causing the
damage can be converted to useable water supplies.

Even in small towns, hydrological systems are usually complex. Water comes into town in
several ways: as rain falling directly on the townsite, as surface water run-on, groundwater
inflows from surrounding catchments and through the scheme. It is likely that all of these
sources contribute to some degree to the salinity, waterlogging and inundation problems.
General descriptions of what is meant by the terms inundation, salinity and waterlogging and
their main causes are described in Box 1.
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Box 1: General definitions and descriptions of processes

Inundation

An area covered in water is said to be inundated. The water may be flowing or still (ponded). The source of
the water may be:

¢ rain falling directly on the area

e surface water inflow from surrounding upslope areas

e water overflowing the banks of a natural or manmade watercourse (flooding), or

e a combination of more than one of these sources.

It is possible for groundwater discharge to contribute to surface inundation, but generally in Western Australian
wheatbelt towns this is a small component. A rise in watertable level below an area can worsen its risk of
inundation because there is less capacity in the soil for storing infiltrating surface water.

Salinity

Most Western Australian salinity problems are caused by groundwater, but the processes involved can
change from site to site. Commonly, the salinisation is a result of either rises in watertable or increases in
pressure of deep groundwater systems, or a combination of both. The extra water causing the salinisation can
enter the groundwater systems close to or far away from the problem area.

Rising Damp/Waterlogging

In towns, this can affect buildings, paved areas and underground services. This can be caused by:

o water perching above a shallow, low permeability layer such as bedrock, cemented soils, or a clay layer; or
o elevated watertables or high groundwater pressure.

The water may be fresh or saline.

Two conventional approaches to reducing the damage are:

° diverting water before it reaches an area of inundation, salinisation or waterlogging

° removing or diverting water from the affected site.

Unlike natural catchments, townsites have low runoff thresholds. That is, they can produce
runoff from low intensity or infrequent rainfall events because water flows from the streets,

roofs and other hard surfaces In contrast to many farmland catchments, townsite runoff is
often relatively high quality; uncontaminated by salt, sediment or debris.

As a general rule, salinity, waterlogging and flooding impacts are reduced if the water is
diverted before it reaches the affected area. Generally, water quality is also improved if it is
diverted earlier than later.

In order to produce this Water Management Plan, a number of investigations were completed
to identify the sources of problem water and strategies for its diversion.

A set of principles has been adopted in drafting this water management plan (Box 2).
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Box 2: Principles guiding RT-LA Water Management Plans

Water is valuable: minimise unnecessary use and pollution.

e Excess groundwater recharge commonly causes problems: minimise recharge unless an ecosystem or
water supply is dependent on it.

e Reduce surface water flows where they cause damage but maintain good quality surface water flows to
dependent ecosystems.

e Minimise dependence on scheme water where fit-for-purpose alternatives are available, e.g. for townsite
irrigation.
Assessing impacts of management changes

The aim is to identify, quantify and document the likely environmental, social and economic impacts (both
within and outside of the town) of any proposed water management changes so that they can be taken into
consideration by decision-makers so that water management changes neither create nor worsen any
problems.

RT-LA plans are designed to enhance land condition, not to trigger or exacerbate existing land degradation.

Encourage adoption of Waterwise and Saltwise guidelines

Encourage adoption of Water Corporation Waterwise and DAFWA Waterwise = Saltwise guidelines for
households, businesses, schools and councils.

Practical approaches to applying principles

e Reduce dependence on scheme water. Supplement with harvested surface and groundwater.

e Reduce local recharge and associated salinity, waterlogging and flooding, by irrigating less frequently.
e Ensure no infiltration from leaky manmade drainage, pipework and storage systems.

e Reduce wastewater volumes, thus reducing the need for excess treatment and storage capacity.

e Minimise evaporation losses from water supply storages by covering dams or using tanks.

Benefits

e Increased volume of water available for watering townsite amenities.

e Less dependence on high quality and expensive scheme water for irrigation.

e Less townsite salinity, flooding and waterlogging.

e A ‘greener, softer, cooler’ townscape in which to live in, work in and visit.

e More water available for environmental flows or commercial uses.

Costs

e Time and money spent in establishing more efficient water management systems and practices.
e Less wastewater from the treatment plant available for recycling.

e Cost of professionally designed and constructed infrastructure.
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2. Townsite water management concerns

Water-related problems identified by the Pingelly Shire Council and community were:
damage to buildings and roads in town, securing water resources for the future and for
expansion of industries and the high cost of scheme water (Appendix A and B).

Water demand in Pingelly for indoor and outdoor use has been modelled as 174 ML/yr. The
irrigation of Shire parks and gardens with scheme water costs about $6 000 a year (2 ML) in
addition to the estimated 15 ML of water from the Sports Oval Dam.

The Pingelly Sports Oval irrigation is unmetered and in previous years reduced reticulation
has had to be imposed due to lack of water and cost of obtaining scheme water, this may
have been due to it receiving a very generous irrigation rate. If an efficient irrigation regime
was adopted, this would not only reduce the recharge to the groundwater in the area, but
enable a greater proportion of the Sports Oval Dam’s water supplies to be utilised by future
needs.

Visible water damage to roads and buildings in the townsite caused by inundation,
waterlogging or salinity has been documented but not their rates of increase. It is not known
whether the damage is stable, or increasing.

A salinity risk map (Figure X), based on interpolating groundwater level and salinity
measurements between piezometer sites has been prepared for Pingelly along with
estimates of damage cost to infrastructure (Appendix F).

Since saline land is one of the possible causes of high conductivity levels, this map may
provide indications of distribution and severity of salinity.

Although all these types of salinity maps provide some information on salt-affected sites, they
do not tell us clearly when expansions in the problems have occurred (worsening every
winter, or after large summer storms, or after inundation events, etc.) or if further increases
are probable.

3. Townsite water status

This section presents some estimates of the status and volumes of water associated with the
various components of Pingelly’s water balance. It is intended to place the different surface
water sources into context and to indicate those which are suited to developing as water
supplies.

3.1 Water inputs

The town inputs to be estimated are:

° direct rainfall on the town

° surface water flowing into the town
° groundwater flowing into the town

° scheme water and wastewater piped into the town or to the water treatment plant.
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3.2 Surface water status

3.2.71 Directrainfall on the townsite

The long term average rainfall supplied by the Bureau of Meteorology is 448 millimetres at
the Pingelly Station. Climate file data from the SILO Agro-Meteorological Datasets for Geo-
Spatial Modellers covering 56 years from 1950 to 2005 was used to model the average
annual rainfall of 443 millimetres and an average of 1 708 millimetres of evaporation. Note
that rainfall and evaporation are highly seasonal, with the wet months of May to August
having the most rainfall and least evaporation and extremely high evaporation and low
rainfall in the summer months (Appendix H).

The annual average rainfall for the 118 years has been 447.4 mm while the annual average
for the last nine years is 391.8 mm, a decrease of almost 12.5 per cent from the long term
annual average. A decrease in annual rainfall should lead to a decrease in groundwater
recharge (Appendix G).

3.2.2 Inflowing surface water

Surface water flows originate from the catchments east and west of the townsite; they enter
the Avon River South which flows through the central part of the town from the south to the
northern boundary of Pingelly. The Avon River subsequently joins the eastern Avon River
branch before flowing into the Swan River which eventually discharges to the ocean at
Fremantle.

The landscape surrounding Pingelly dictates the surface water process to be one described
as a Riverine process. In a Riverine system surface water processes encompass two
components: runoff and subsurface flow.

Runoff is derived from soil infiltration excess or soil saturation excess. When rainfall occurs,
a proportion infiltrates the soil surface and the remainder is attributed to runoff.

Subsurface flow is the portion of rainfall that has infiltrated the soil profile. If the soil profile
has sufficient conductivity (porosity) and connectivity (permeability) then water can move
through the soil, and slope water will drain down slope until a change in soil type or
characteristic occurs.

Once runoff enters valley landscapes it is described as stream flow and these flows combine
with flows from adjacent watersheds until they enter a river, lake, estuary, reservoir, wetland,
sea or an ocean.

The town of Pingelly has both surface and subsurface runoff processes to manage.

The RT-LA project has calculated runoff and surface flow volumes from the Pingelly town
catchment (approximately 700 ha) using the Aquacycle® computer model.

Table 1 below shows a summary of the modelled surface water yields for each
sub-catchment, based on the data in the GHD Report prepared for this project (Appendix J).
It indicates a total discharge of nearly 488 ML per annum. This information has been useful
in formulating surface water strategies outlined for Pingelly. Further description of the surface
water sub-catchment boundaries and their water yields in Pingelly are shown in Appendix C.
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Table 1 Aquacycle yields for Pingelly sub-catchments

Catchment Townsite Townsite Northwest Farmland Balance Total Area
East Northwest Extended Southeast Townsite Townsite
Catchment area (ha) 32.4 79.5 34.4 109.7 443.20 699.2
Rainfall (mm) 447
Stormwater yield 109 61 112 63 67 70
(mm)
Storm‘é"ﬁ?r yield 35.32 48.50 38.53 69.11 296.55 488.00
Est. runoff 35 5.1 2.3 6.3 6.5 6.1

threshold (mm)

3.3 Groundwater status

The RT-LA Program undertook a drilling program to assess the viability of obtaining a
groundwater supply from bores within the township that could also lower watertables and
help control salinity (Appendix E).

The townsite occupies around 180 ha (Figure 2) and is located within a small catchment of
approximately 700 ha which is drained by a north trending creekline, at the headwaters of the
Avon River South.

Remnant vegetation covers a little less than half the catchment. Grazing and some annual
cropping occurs over about 120 ha of cleared farmland south-east of the town. Cleared
smallholdings make up about another 120 ha.

As the town is located so high in the Avon catchment, close to the catchment divide, the
potential for locating significant alluvial deposits with a capacity to store groundwater is small.
Results of previous drilling indicate that the basement in Pingelly is a weathered granite
averaging 11.2 m deep. Deeper weathering is associated with some lineaments in the town
area where production bores could be sited if the groundwater yield was high enough.

Analysis of all available data and site inspections indicated damage to infrastructure was
occurring mainly in the commercial area of town near the creekline. This includes damage to
buildings through fretting of mortar and damage to road infrastructure through heaving.

3.3.1 2001 RTP Groundwater study

A DAFWA drilling program in 2000/01 failed to locate a production bore site so concluded
that groundwater abstraction by pumping from bores or by deep drainage was not likely to be
effective in managing salinity or other problems caused by shallow groundwater (Crossley
2001). However, the study indicated the presence of a narrow lineament, possible a fracture
zone, striking NE-SW in the northern half of town, heading across the main drainage line.

In conclusion, groundwater modelling showed that the four options of; do nothing differently,
groundwater pumping, groundwater drainage and tree planting would have very limited
salinity benefits for the town of Pingelly.
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3.3.2 2006 RT-LA groundwater survey

Based on the 2000/01 hydrogeological study and a subsequent geophysics (magnetic),
survey of Pingelly (Appendix D), the lineament was chosen as the drilling target in the 2006
drilling program. A geophysical survey (Appendix D) confirmed the presence of a lineament,
possible a fracture zone first identified by Crossley in 2001.

The 2006 groundwater study found the lineament drilled produced only limited quantities of
groundwater and a production bore was not drilled.

Monitoring groundwater levels in the townsite since 2000 showed that watertable levels were
shallowest (less than 1 metre deep) in all the observation bores in the riparian zone

(Figure 2). The deep bores showed a declining groundwater trend from 2000 to 2009 and
most of the shallow bores were dry in the summer of 2008/09.

Rainfall records from Pingelly reveal there has been a decrease in rainfall of almost 12.5 per
cent over the long term trend since 2000, which has led to a decrease in groundwater
infiltration and recharge.

The 2006 drilling program did not identify any significant groundwater resource and the
RT-LA focus switched to surface water as the best management option for Pingelly.

- -
e
LM

I I l l I
508000 508200 508400 508600 508800

Figure 2 Distribution of groundwater levels in Pingelly (metres below ground level).
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3.4 Salinity and water quality

The township of Pingelly has potential for damage to infrastructure from high watertables and
waterlogging particularly in the high salinity risk areas to the south and east of the townsite.

Runoff scenarios for different areas of surface water inflow to the town are presented in
Appendix C along with identification of the most important source areas for each of those
events.

The water distribution process and rainfall dictates where recharge occurs. If the water is
inundating areas or flooding areas, in-situ recharge will occur. There are locations around the
townsite where inundation and in-situ recharge occurs. It is therefore important to remove
water from these sites before recharge can occur.

Hydrographs of the watertable show that fluctuations in water level reflect seasonal rainfall
patterns. Therefore fluctuations result from vertical movement of water rather than horizontal
flows (Appendix G). This supports the recharge and degradation processes mentioned
above.

Sources of recharge and waterlogging within the townsite are likely to be:

o] direct infiltration of rain where it falls

infiltration below areas subject to inundation (termed ‘indirect’ infiltration)
percolation below over-irrigated vegetation

leakage from water supply and wastewater pipes, drains, dams, pools, sumps

© O O ©O

limited laterally moving groundwater controlled by break-of-slope topography.

Most direct infiltration probably occurs below seasonally vegetated areas with minor amounts
below compacted soils and well-vegetated areas, and only negligible amounts below roofs
and paved areas. Direct infiltration of rainfall will be confined to when rainfall events occur.
However, short duration but intensive (episodic), summer rains can have as much impact on
watertables as prolonged winter rains.

Recharge from over-irrigation of parks, sportsgrounds and gardens, will be restricted to areas
below or close to those areas. Most recharge from over-irrigation could be expected to occur
during non-rainy periods (unless watering habits are particularly profligate).

Any leakage from pipes is likely to occur throughout the year, seepage from dams, pools or
sumps could occur whenever they contain water, but drain leakage would depend on runoff
from recent rainfall.

Groundwater salinity in Pingelly is actually the fourth lowest of all fifteen towns in the RT-LA
project, ranging in EC from less than 100 up to 2 100 mS/m (equivalent to a total dissolved

solids range between 400 mg/L and 11 000 mg/L). The average groundwater salinity in the

townsite is about 1 300 mS/m or about 7 000 mg/L (Groundwater Quality, Appendix G).

Based on the groundwater quality study, groundwater salinity trends are steady, particularly
in the deeper groundwater system. Trace element organics and microbiological status of
groundwater was found to be acceptable for groundwater recovery for non-potable use with
no occurrences of undesirable organics and microbiological contamination detected.

11



Pingelly Water Management Plan

Groundwater pumping is not recommended at this time (Appendix E) as it would not be cost
effective due to the low groundwater yields.

Infrastructure damage through salinity

Evaluation of the salinity risk towards the infrastructure damage was based on the long-term
average groundwater level for the shallow observation bores. The level of risk was estimated
in accordance with soil saturation level at 1 m depth below the ground level (Figure 3).

The estimated damage cost caused to infrastructure is $12.5K annually and projected NPV
of costs over next 20 years within a do-nothing scenario is $132.5K (Appendix F).
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4, Surface water summary and recommendations

The Project has identified a number of surface water engineering solutions to achieve two
major goals:

1. Reduced reliance on scheme water (currently purchased at approx $6 000 per annum)
for reticulation of the towns sporting and recreational areas.

2. Reduced salinity by diverting surface water from salt affected and waterlogging prone
areas.
Two main surface water control strategies are recommended:

° Divert surface water flows to dams or tanks at points further along flow paths—
(see Option 1 in Section 5).

° Collect rain close to where it falls (roof tanks; tanks or dams at intervals along roads;
tanks or dams just downslope of large areas of other hard surfaces). Details of
rainwater tank performance are given in Appendix H).

Additional surface water harvesting opportunities have been identified which will permit the
Shire to be less dependent on the need to use scheme water for irrigation purposes. The
options and costs for surface water management are presented in Sections 5 and 6.

5. Water management options
Water management options were formulated following investigation of current practices, and
discussions between the planning team and Shire representatives.

Water management options are outlined below. These address water resources, salinity and
socio-economic development objectives.

5.1 Surface water harvesting options

There are four surface water management options suggested for Pingelly. These are
discussed below and shown in Figure 4.

Option 1: Construct proposed 20 ML Storage Dam

Construct a new 20 ML dam immediately east of the Sports Oval to enable the shire to store
greater volumes of surface water captured from the existing water harvesting system in the
Priority eastern sub-catchment.

This increases the storage capacity by 20 ML or 80 per cent increase of current capacity at a
cost of approximately $150 000.

Option 2: Upgrade the water harvesting system from the CBH site

Upgrade existing 1 000 m? existing sump to 2 000 m® to capture more runoff from the CBH
site. Surface water runoff generated by the CBH facility is a significant opportunity
particularly due to the low run off threshold of this structure and surrounding sealed surfaces.

At a cost of approximately $25 000, this option would provide significant water supplies and
would warrant further investigation if there is an increased demand for water within the Shire,
for example for the development of an industry.
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Option 3: Connect the proposed storage dam to the Sports Oval Dam

Install a 1.75 km pipeline (110 mm) between the proposed storage dam to the existing dam
and both of the existing and proposed water harvesting systems to create a more flexible
water storage network.

At an approximate cost of $18 000, this option will enable the town to maximise the flexibility
of the system and utilise the harvested water.

Option 4: Construct a second water harvesting system in the North West extended
sub-catchment

Construct a second sump and pump water harvesting system in the north-west extended
sub-catchment to capture 38.5 ML per annum of runoff from this area.

At an approximate cost of $25 000, this option will provide the town with an additional annual
yield of 15 ML.

rpo 2
orth western extended =

mposed 20MLIs
storage dam

Pingelly

\priority eastern sub ! '
‘catchment harvestin I i > 48 Pingeksd Dok

- i il } i Proposed Peing
Propoied Pipsioe
Propesed Sump
Existing Sump
Proposed Dam

Figure 4 Surface water management options for Pingelly.

5.2 Groundwater pumping options

No groundwater pumping or drainage options are recommended at this stage.
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5.3 Other water management options

) Waterwise = Saltwise. Plant drought tolerant or salt tolerant species following
guidelines in the DAFWA Bulletin #4628 which can be found at:

http://www.agric.wa.gov.au/content/HORT/FLOR/BULLETIN4628.PDF

° This website also contains other useful material from the Pingelly Waterwise = Saltwise
workshop held in 2004.

° Optimise irrigation scheduling and water use efficiency so as not to over water
sportsground, parks and gardens.

6. Summarised water management costs

Table 2 Capital costs for options 1-4

Estimated cost

Option Details )

1. New Sports Oval Dam Construct a new 20 ML storage dam with HDPE 150 000
plastic liner adjacent to the town oval.

2. CBH sump Upgrade 1000 m? existing sump to 2 000 m® to 25 000
capture more runoff from the CBH site.

3. Sports-Oval Dam connection Install pipeline to transfer water from proposed
sump to existing Sports Oval Dam. 9 000
Link the existing Sports Oval Dam to the proposed
Sports Oval Dam with a pipeline and pumping
system. 9 000

4. Proposed north-west extended Install a second 2 ML water harvesting sump/pump 25 000

sub-catchment sump system in the north-west extended sub-catchment.
Total cost for options 218 000

7. Analysis of water management options

Pingelly Shire has a total estimated irrigation demand of 17 ML/year within the town
(Appendix C). An estimated net 15 ML/yr is supplied by the wastewater treatment plant
(WWTP) and stored in the Sports Oval Dam.

The total scheme water consumption within the town is 174 ML/yr, comprising 93 ML for
indoor (household) use and 81 ML/yr of outdoor use (Appendix H).

Of the 81 ML/yr for outdoor use, 2 ML/yr (costing $6 000) is consumed by the Shire for
irrigation of parks and gardens. The remaining 79 ML/yr of scheme water is used outdoors by
local residents and businesses.

Pingelly has the potential to increase the demand of irrigation quality water by an additional
30 ML/year to a total of 45 ML/year”.
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Although there is an existing 2 ML irrigation water shortfall, there is a potential additional
28 ML that could be supplied by the proposed water supply improvements summarised in
Table 2 below.

Table 3 Water yields from existing and proposed works

Effectivg
Dam Catchment Average ( d\elgleunnc}g - g‘:’ﬁ;?g:g d
Option storage  description and estlmated e
vl area izl or pumping industries
(ML) (ha) (ML/year) rates) (ML)
(ML)
Existing Sports Oval Dam (SOD) gt% glsttuzltérr]ﬂows.
supplied by WWTP and Stratford 25 df
St Sump pumped from
) WWTP pond
Stratford St stormwater o
harvesting system pumping to Priority eastern 15
existing SOD at 5 L/s. 1.7 32.4ha 30 WWTP 15
sub-catchment

Assume 15 ML used on the oval. 35 Sump 15
Existing treated effluent system 0.2 Pumped to the
pumping to existing SOD at 5 L/s ) Sports Oval dam
Proposed Option 1

P P 20 Immediately east
Construct proposed 20 ML of the sports oval
storage dam.
Proposed Option 2
Upgrade 1 000 m® existing sump
to 2 000 m*® to capture more

2 TBD TBD TBD TBD

runoff from the CBH site.

Assume transfer water to new
SOD at5 L/s.

Proposed Option 3

Link the proposed storage dam to

the old Sports-Oval Dam and both N/A N/A N/A N/A N/A
harvesting systems to get a

flexible reticulation network.

Proposed Option 4

Install a second water harvesting
system in the North west 2 34.4 39 15 15
extended sub-catchment.

Assume pumping at 5 L/s.

TOTALS 45 30

7.2 Cost effectiveness

The Shire is currently buying 2 ML of scheme water at $3 a kilolitre (Water Corporation
website). At this price, the 28 ML of additional water supplied by these options is valued at
$84 000.

Installation of the proposed 20 ML dam (Option 1) would provide the storage mechanism for
the net yield of approximately 30 ML from the Stratford Street Sump (existing) and the CBH
Sump (Option 2).
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Installation of the CBH Sump (Option 2) and the connection of the two dams and the two
stormwater systems (Option 3) will enable a flexible water management system.

At a total cost of $218 000, the options 1-3 would deliver 100 per cent of the town’s total
existing demand plus generate a surplus of 28 ML of irrigation water.

Option 4 is available if in the future, more demand for irrigation quality water exists.

Options 1-3 compares favourably with the reported average cost of $3.00/kL paid currently
by the Shire for scheme water whenever locally sourced irrigation water runs out.

As the price of scheme water increases and high quality water becomes less available for
irrigation, i.e. water restrictions then locally sourced water is an increasingly attractive
options.

Even writing off the total investment in the first year this represents an average cost of only
$0.14/KL to produce locally sourced water; this represents a saving of approximately

$2.86 kL in 2009 prices on the purchase of scheme water. The equation will shift more in
favour of locally sourced irrigation water as the cost of scheme water increases and supplies
become less available.

8. Recommendations

At the time of writing there was no need for direct intervention to manage groundwater levels.
However, bore water levels should continue to be monitored and if rising watertables are
detected, then further surface water management strategies plus shallow subsurface
drainage could be employed.

A number of engineering solutions to manage the town’s surface water have been
recommended:

Option 1: Construct proposed 20 ML storage dam.

Option 2: Upgrade the water harvesting system from the CBH site.

Option 3: Connect the proposed storage dam to the Sports Oval Dam.

Option 4: Construct a second water harvesting system in the north west extended
sub-catchment.

By implementing recommendations above an additional 20 ML of water storage will be
provided. This is an 80 per cent increase of the Shire’s current storage capacity and should
enable the dependence on scheme water for irrigation purposes to be eliminated.

9. References

Crossley, EK 2001, Groundwater study of the Pingelly townsite. Agriculture Western
Australia, Resource Management Technical Report 219.
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Appendix A: Rural towns — Liquid assets
Meeting with Pingelly Shire — 15 February 2005
Summary of Issues, Priorities and Desirable actions

(# in Priority Order)

+Shire specified priorities

Background or related issue

Desired longer term outcomes
(preferences)

1 Stormwater management
as precursor to priority 2.

2 Harvesting surface water to
a new ‘commercial’ dam.
Enhancing surface water
harvesting efficiency and
additional storage.

New dam could be sited
near existing dam?

3 Pioneer park water feature
upgrade and creekline
vegetation rehabilitation.

4 Managing watertables/
salinity and building
damage in hot-spots
(e.g. Sharow Street,
Parade (main) Street). Also
in SE areas of the townsite.

5 Up-slope surface water
harvesting for additional
supplies.

6 Deep sewerage over entire
townsite: septic systems
overflow and are ineffective
during wet periods.

Integrate stormwater
management with Pioneer Park
work, being mindful of any -ve
environmental impacts and
tourism stop-over facilities.

Tree farming, horticulture, olive
farming, and Lebanese
cucumbers: could all expand
with additional water resources.
Water supply reliability needs to
be built in.

Potential to harvest additional
water from mallet hills
surrounding the town

Tourism incentive, townsite
beautification.

Shire may not control all land
areas necessary for
remediation.

Salinity/waterlogging is
damaging businesses and MRD
roads.

Oval irrigation can be
supplemented by scheme water
but is expensive—$1 500/week
in summer in a dry year.

Apart from oval and Pioneer
Park, all other parks and
gardens are watered from the
scheme.

Only 50-70% of townsite
presently sewered. High cost of
deep sewerage limits
development.

Water Corp has full control of
local WWTP.

Potential New Industries
Attract new horticulture activities.

Conservation

Creekline improvement. Installing a
walkway along linear creek would be
desirable.

Irrigation

More water resources for irrigation or
improved security of locally sourced
water makes it easier to attract new
or expand existing horticultural
industries (e.g. the local tree
nursery).

Questions (for RT-LA project team)

e Can water be abstracted from the
fractured rock aquifer? If so could
it be utilised or would it just be
disposed of?

e What is the salinity of the
groundwater in this area?
(Answer: approx. 1 000 mSm™, =
5500 mgL™, = 385 grains/gal.)

e What are the impacts downstream
of any proposed pumping
scheme?
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Appendix B: Social Analysis

1. Abstract

The Shire of Pingelly is located in the State’s central south and is approximately 158 km from
Perth. In 2001 the Shire of Pingelly had a population of 1 222 people (ABS, 2001). The Shire
exhibits the typical characteristics of a traditional Western Australian rural town. Pingelly is a
mixed farming town producing predominantly sheep and wheat. The town income, as with
most Wheatbelt towns is derived mainly from servicing the surrounding agricultural
population. The key regional issues for the Wheatbelt, including Pingelly, revolve around
maintaining sustainable communities that are of sufficient size to provide a level of services
that enable residents to enjoy an appropriate lifestyle.

The scheme water is supplied to Pingelly via a comprehensive water scheme from the Harris
River Dam. It was determined via questionnaires carried out by a number of residents in the
Shire that the quality of scheme water is good overall but may vary seasonally. Given that
agriculture is the predominant industry in the town and is the highest contributor to the
economy in the region, water is often the defining resource that determines the profitability of
the industry. The demographic profile (population, employment, income, occupation) of the
town will often fluctuate depending on the success of the agricultural industry and so for
farmers to remain sustainable it is vital to ensure quality resources for the future. The
surveys carried out in Pingelly revealed that no one is more aware of this crisis than the
farmers themselves. Many farmers have detailed water management plans. It is important to
utilise this local knowledge and possibly adopt some of these ideas into the water
management plan derived within the project in order to ensure the future sustainability of
water in Pingelly. It was also established that the water crisis was not felt so severely by
those who had access to scheme water. They were not affected by lack of supply and rarely
affected by poor quality water.

Urban salinity has a significant economic impact on 38 rural towns in Western Australia. The
WA Salinity Investment Framework (SIF) predicts that damage within those towns will be
more than $55 million statewide over the next 30 years. With increasing water restrictions,
economic and social development is also being stifled by declining water supplies. Salinity
management based solely on water abstraction isn't cost effective. However, an integrated
approach incorporating salinity management with new industries (based on local water
production) may be viable and produce multiple benefits. As a part of this project people’s
perceptions and concerns relating to townsite salinity were investigated. Most residents from
the town who participated believed there was no problem with salinity in the townsite. Those
who said there was a salt problem in the town mentioned that they could not visually see any
problems but had been told by someone that there was salt in the water. Quite a different
response was presented from farmers who were interviewed. Most farmers thought there
were salinity problems in the town and were also aware of the rising groundwater problems
in the town.

Other important issues such as the possibility of recycled water consumption, waterwise
gardening, water management and water related industries were also assessed.

Aside from community perspective relating to water, outlined in a copy of the Shire of
Pingelly’s council minutes for July 2004 is a statement relating to expectations of the new
RT-LA project and included the following outcomes: 'The liquid assets project will focus on
abstraction and treatment of saline groundwater, use and reuse of local water sources,
harvesting town catchments runoff and salinity control. The project will provide an integrated
water management approach and will also research the commercial potential for new water
based industries'. These prospects for each Shire are imperative as we then are able to
better fulfil the expectations of everyone involved in the project.
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As a result of this preliminary investigation into the Shire of Pingelly a set of
recommendations were derived that will aid in the successful completion of the project for all
parties involved. These recommendations are as follows; determine each towns expectations
for the RT-LA project, enhancement of community based initiatives to combat rural
depopulation, revisit Pingelly and conduct a more thorough investigation with a larger sample
size, increase community education and communication among stakeholders and finally
further investigations into new water related industries.

2. Introduction

The Shire of Pingelly is located in the State’s central south and is approximately 158 km from
Perth. In 2001 the Shire of Pingelly had a population of 1 222 people (ABS (520057140),
2002). Pingelly has a number of local tourist attractions. The Boyagin Rock Nature Reserve
is popular for its scenic views and wildflowers in spring (Shire of Pingelly, 2005). The
Tutanning Flora and Fauna Reserve is renowned for its abundance and diversity of species.
It covers about 2 000 ha and due to its experimental importance has no recreational facilities
on site (Shire of Pingelly, 2005). Moorumbine is situated 8 km east of Pingelly and was the
first townsite to be settled in this area. The townsite is valued for its historical significance
and many tourists are often attracted to this site. Recently, the Barna Mia Animal Sanctuary
was opened in the conservation area Dryandra Woodland just south of Pingelly. This setting
provides tourists with the opportunity to observe some of the State’s unigue mammals and
spectacular wild flowers in their natural state (Shire of Pingelly, 2005). Located in the main
street of Pingelly is the Memorial Park and Courthouse Museum, which includes a picnic
area, playground and gardens for recreational use (Shire of Pingelly, 2005). Also, adjacent to
the railway, Pioneer Park is a popular venue for locals and tourists for barbequing and
picnicking. Pingelly is also home to the Pingelly Heights Astronomical Observatory that won
the Tourism Adventure Award in 2001. The observatory provides guided tours that enable
people to participate in some star-gazing (Shire of Pingelly, 2005).

Pingelly is a mixed farming town producing predominantly sheep and wheat. The town
income, as with most Wheatbelt towns is derived mainly from servicing the surrounding
agricultural population. Town facilities include a variety of health and education organisations
including the Pingelly District High School, churches, a range of sporting clubs, a telecentre,
banks and postal services, a swimming pool, a range of recreational sites as well as a tavern
and many other general purpose type stores.

The key regional issues for the Wheatbelt, including Pingelly, revolve around maintaining
sustainable communities that are of sufficient size to provide a level of services that enable
residents to enjoy an appropriate lifestyle.

3. Demographic trends and indicators

3.1 Population

The population of the Shire of Pingelly was 1 190 in June 2002. This represented a decrease
of 1.7 per cent from the previous year. Over the same period the population of regional
Western Australia grew by 1.1 per cent (Department of Local Government and Regional
Development, Government of Western Australia (c), 2003). Furthermore, in August 2001
there were 1 122 people (562 males and 560 females) in Pingelly (ABS (520057140), 2002).
At this point in time there was an unusually even split of males and females in the
community, which is often not the case for farming communities. These figures represent a
decrease of 1.1 per cent of people since the 1996 census and 4.2 per cent of people since
the 1991 census (Table 1).
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Table 1
% Change
2001 1996 1991 1991-2001
Male 562 589 591 -4.9%
Female 560 546 580 -3.4%
Total 1122 1135 1171 -4.2%

Note: Overseas visitors are included in these counts.
(ABS (520057140), 2002).

In June 2002 the population of the Shire of Pingelly made up 0.2 per cent of the people living
in regional Western Australia and 0.06 per cent of the State’s population. The Shire
experienced a steady decline in population until 1997 where it grew significantly by
approximately 2.0 per cent (Figure 1a).
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Figure 1a Annual population and population growth rates for the Shire of Pingelly.

The median age of people in the 2001 census was 38 years. This represents an increase
from 35 in the 1996 census and 31 in the 1991 census (ABS (520057140), 2002). These are
guite substantial increases in the median age of a population. In fact, Pingelly had the
highest median age increase (up 7 years to 38) in the 2001 census for the entire Wheatbelt
region (Anon (a), 2005).
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Total Population Ages in Pingelly
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Figure 1b Population ages over three census counts—Shire of Pingelly.

When looking at the age distribution of the population in Pingelly there is a number of trends
occurring. Firstly, the number of elderly people in the Shire (70 and above) is significantly
greater than that of either Lake Grace or Woodanilling. It is important to note that on the
Pingelly shire website there is a large emphasis on the town’s health and aged care facilities,
which may promote a stronger aged community. Much the same as Lake Grace and
Woodanilling the dominant age group seems to be between 0 and 14. In Pingelly however,
there seems to be less of a decline in population in the 15-19 age bracket in comparison to
the other two towns. This could possibly be attributed to the community’s ability to keep their
youth by promoting youthful activities such as free concerts (Slim Jim and the Phatts) and
public holiday activities (Australia Day breakfast). It is also evident that in Pingelly there is a
more even spread of the population over all age groups compared to the other two towns.
This is positive for the town as it brings a diversity of opinions that can lead to optimistic
changes. As with Woodanilling and Lake Grace the bulk of the population remains in the
25-50 age bracket. In terms of making comparisons of age distribution between census years
possibly the most obvious trend is the decline in population between 0 and 9 from 1991 to
1996 and significant increase in 10-14 year olds from 1991 to 1996. There seems to be a
steady decline in people aged between 25 and 29 and 30 and 34. It is also clear the
significant increase in people aged 55-59, 65-69 and 75—79 in the 2001 census compared
to 1996 (Figure 1b).
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Age Sex Ratio
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Figure 1c A comparison of age versus sex in Pingelly (Anon. 2004).

The predominant age group in Pingelly is 10-19 years of age (Figure 1c). It is also evident
that in this age group there are significantly higher portions of males compared to females.
Conversely, in the 40-59 and 80 plus age category the females dominate the population
(Figure 1c). When comparing the population distribution of Pingelly to rural towns such as
Lake Grace and Woodanilling it is evident that there is a more even spread of people across
all age groups in Pingelly.

In 2001 81.1 per cent of people in the Shire of Pingelly were Australian born. This figure has
decreased from 83 per cent in 1996 and 86.3 per cent in 1991 (ABS (520057140), 2002). In
terms of those born overseas, in 2001 8.2 per cent were born in the UK, 1.9 per cent in New
Zealand and 0.8 per cent in Italy (ABS (520057140), 2002). The remainder of those born
overseas were made up of people from the US, Malaysia, Ireland, Indonesia and India. In
2001 the three most common ancestries in Pingelly were Australian (46.3 per cent), English
(44.2 per cent) and Irish (6.8 per cent) (ABS (520057140), 2002). These results were
consistent with the other two towns.
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Figure 1d Religious affiliation of the population—Shire of Pingelly.
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Similarly to Lake Grace and Woodanilling, there is a strong Catholic and Uniting Church
influence in the Shire. However, Pingelly also exhibits a large Anglican and Baptist
community (Figure 1d).

3.2 Employment

Total employment in the Shire of Pingelly in the June 2003 quarter was 587 people. This
represents an increase of 1.6 per cent over the previous quarter (Department of Local
Government and Regional Development, Government of Western Australia (c), 2003)
(Figure 2a). When comparing employment statistics from the Shire for June 2003 with the
same quarter in the previous year, total employment decreased by 10.7 per cent (Figure 2a)
(Department of Local Government and Regional Development, Government of Western
Australia (c), 2003).
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Figure 2a Quarterly employment statistics for the Shire of Pingelly.

In the June 2003 quarter there were 40 unemployed people in the Shire of Pingelly, this
compared to 36 people for June 2002 (Figure 2b). The unemployment rate for the shire in the
June 2003 quarter was 6.4 per cent (Department of Local Government and Regional
Development, Government of Western Australia (c), 2003). This is a significant
unemployment rate for the Shire compared to those of Lake Grace and Woodanilling. This
could possibly be attributed to the considerable portion of youth in the town that may not be
in the workforce. Even so the Wheatbelt Area Consultative Committee believes that these
figures do not give a true picture of the unemployment status of particular regions due to the
fact that people (particularly young people) are being forced to leave their small communities
when they become unemployed to find work in the larger centres (Bothams, 1998). The
process of rural depopulation due to lack of employment opportunities is not accounted for in
the unemployment status of rural towns and may therefore be highly underestimated. Hidden
unemployment statistics is a significant regional issue that needs to be reassessed before
making any assumptions about the employment status of a rural town. It should also be
noted that the unemployment rate will inevitably increase with increasing population

(Figure 2b).
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Figure 2b Quarterly unemployment statistics for the Shire of Pingelly.
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Figure 2c Number of people unemployed over three census years—Shire of Pingelly.

It is also interesting to note that census results show a decrease in unemployment from 1991
to 1996 and then a slight increase in employment from 1996 to 2001 for both males and
females in the Shire of Pingelly (Figure 2c).
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Labour Force Status - Pingelly
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Figure 2d Labour force status for the Shire of Pingelly comparing gender
and the number of full time and part time positions.
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Figure 2e A comparison of full time and part time employment trends in Pingelly over time.

In all regions of the Wheatbelt including Pingelly, part time employment is growing while the
number of full time positions is declining. This trend is evident in Figure 2e, in which the
number of part time positions in the shire of Pingelly has increased from 1991 to 2001 and
the number of full time positions has declined. A reoccurring trend shows the number of
females increasing as a proportion of the work force. The proportion of women in part time
work is almost twice that of men. More than half of the female population in the workforce
work part time, while the great majority of men work full time (Bothams, 1998). These trends
are specific to Pingelly and many other rural towns (Figure 2d). These results are similar to
those of Lake Grace and Woodanilling suggesting that possible industries that allow females
to be employed on a part time basis and incorporate water use may be a viable and
sustainable option for the future.
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3.3 Industry

Throughout the Shire of Pingelly, the Agricultural sector remains the economic mainstay for
the region. However, many other industries have developed in response to the growing need
to service this dominant industry. In 200/01 total agricultural production in the Shire of
Pingelly was valued at $28.4 million (Figure 3a) (Department of Local Government and
Regional Development, Government of Western Australia (c), 2003). This represents a

4.7 per cent decrease in total agricultural production from the previous year compared to a
7.7 per cent decline for the industry statewide (Department of Local Government and
Regional Development, Government of Western Australia (c), 2003). The Shire as a whole
contributes 0.6 per cent of the states total agricultural production by value (Department of
Local Government and Regional Development, Government of Western Australia (c), 2003).
This is significantly less than the contribution made by Lake Grace.
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Figure 3a Annual agricultural production value—Shire of Pingelly.

In the Shire of Pingelly there was clearly a dramatic increase in agricultural production in the
years 1997/98 (Figure 3a). However, this sharp increase was short lived as production fell in
the following years. Some statistics are outlined below comparing the Shire of Pingelly’s
agricultural contribution to that of the rest of the region and statewide (Table 2).

Table 2 Comparative Statistics—Shire of Pingelly 1996/97

Region GVAP ($M) Farm Area (‘000 Ha) No. of Farms
Shire of Pingelly 26 127 87
Central Agricultural Region 1 467 8 070 3507
Total WA 4261 112 482 13 872

(Annan et al. 2000).
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Pingelly contributes $26 million to the regions gross value of agricultural production

(Annan et al. 2000). Wheat is the major commodity produced throughout the Shire of Pingelly
and was worth over $9 million in 1996/97 (Table 3). The next most important commodity is
wool ($7 million followed by sheep ($3 million) (Annan et al. 2000) (Figure 3d).

Wool

70,

Pig meat

Wheat

i i
370 J00,

Figure 3d Proportion of GVAP by commodity—
Shire of Pingelly 1996/97.

(Annan et al. 2000).

The Shire suffered from a collapse in wool prices over the period of 1988/89 to 1990/91 in
which the GVAP dropped $10 million over that two-year period (Annan et al. 2000). In
conjunction with this decline in agricultural production, rural depopulation and farm
amalgamation are ever present due to the fact that the number of farms in the Shire has
dropped from 104 in 1982/83 to 87 in 1996/97 and possibly even further to this date
(Annan et al. 2000).

Table 3 GVAP, area and dollars per hectare for major agricultural activities, Shire of Pingelly 1996/97

paricuura inausty  Vaue ot Tota area o - Dollars er ectae
Intensive animal products 912.6 24.5 37 249
Pasture animal products 10 253 67 643 152
Crops—Broadscale 15084 44 386 340
Crops—Horticulture 0 0 0
Non productive land 15 380
Total Shire of Pingelly 26 250 112 053 234

(Annan et al. 2000).

Other significant industries that contribute heavily to the Pingelly employment status and
economy are outlined below (Figure 3b).
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Industries in Pingelly (Excluding Agriculture)
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Figure 3b Industries of employment in the Shire of Pingelly.

In contrast to Lake Grace, Pingelly exhibits a fairly uneven spread of industry employment. It
is clear that the booming industries with respect to employment for Pingelly over the past
three census counts have remained wholesale trade, retail trade, government administration,
education and health and community services (Figure 3b). In the 2001 census 3.2 per cent of
people were employed in manufacturing, 0.6 per cent were employed in construction,

10.8 per cent in retail trade, 2.5 per cent in property and business, education employed

6.2 per cent and there were 8.3 per cent of people in the Shire employed in the health and
community services industry (ABS (520057140), 2002). When looking at the statistics it is
clear that the retail trade industry, personal services and communication services has
continued to grow from 1991 to 2001 in Pingelly. The number of people employed in the
education industry dropped significantly in 2001, which may be due to the significant drop in
population in the Shire from 1999 to 2000. The finance and insurance sector has continually
declined since 1991 over the past 10 years. Construction work and employment has
remained relatively steady over the past 10 years.

It is interesting to note that although retail, wholesale trade, health and community services,
education and government administration industries are dominating the Shire of Pingelly, it is
these industries that are also dominated by women, excluding agriculture. There are far more
woman employed in this industry compared to men. On the other hand, the property and
business, transport, construction, electricity, gas, water and manufacturing sectors are
almost solely dominated by men (Figure 3c).
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Industry Employment (Excluding Agriculture)
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Figure 3c Comparing the distribution of gender to the number of people employed in
particular industries Shire of Pingelly (census 2001).

In terms of the occupational status of employed people in the Shire of Pingelly, similar to
other rural centres, the majority of people (37.2 per cent) are employed as managers and
administrators including land managers. Aside from this approximately 14.8 per cent of
people were employed as some kind of professional in 2001 (ABS (520057140), 2002). It is
highly likely that many of these professionals work in industries that in some way serve the
agricultural community.

The census 2001 statistics also show that the largest sector for employment by far in the
shire of Pingelly remains the private sector, followed by the state government. The state
government employs significantly more females than males in the 2001 census year and the
private sector employed more males than females (due to agriculture being the major
employer in the private sector) (Figure 3d).

B12



Appendix B: Social Analysis

Industry Sector Employment - Pingelly
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Figure 3d Industry sector employment—Shire of Pingelly (census 2001).

3.4 Finance

The average taxable income for all individual taxpayers in the Shire of Pingelly for 1999/00
was $29 554, which represents an increase of 9.0 per cent since 1998/99 (all amounts in
nominal values) (Department of Local Government and Regional Development, Government

of Western

Australia (c), 2003) (Figure 4a).
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Figure 4a Annual average taxable income for the Shire of Pingelly.

The average taxable income in 1999/00 for all individual taxpayers in regional Western
Australia was $33 958, approximately 13.0 per cent higher than for the Shire of Pingelly. In
1995/96 there was a significant drop in taxable income in the Shire with the annual average
income falling over $4 000. These statistics may also be related to Figure 3a in which total
agricultural production also fell dramatically over this same time period.
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Household Income (%)
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Figure 4b Annual household income—Shire of Pingelly (Anon. 2004).

Throughout the shire the highest percent of the population earns an annual household
income of between $15 000 and $26 000 (Figure 4b).

3.5 Residence Statistics

Family statistics from Pingelly (2001) show that 41.2 per cent of the population lives in couple
families with children, 43.9 per cent of people exist as couple families without children and
13.1 per cent are lone parent families. There were 0.3 per cent of the population in group
households and 9.3 per cent in lone person households (ABS (520057140), 2002). Clearly,
the majority of the population of Pingelly exists as either couple family with children or
couples without children (Figure 5a).

Household Structure
Childless Couples (32%)

Lone Households
12%)

] i Single Parents (5%)
Coupleswith Children (44%)

| Childless Couples | Lone Households
Bl Coupleswith Children || Group Households
B single Parents

Figure 5a Household structure Shire of Pingelly (Anon. 2004).

When comparing these statistics to the Shire of Lake Grace it becomes evident that there are
far more childless couples and far less lone households in Pingelly.
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As can be seen in Figure 5b below, the marital status of the majority of the population is
either married or never been married (single). This is clearly reflected in the family statistics

above.
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Figure 5b Marital status, Shire of Pingelly (Census 2001).

These statistics are comparable to those of both Lake Grace and Woodanilling.

3.6

Education

A significant portion of the residence in Pingelly completed high school to either year 10 or
year 12. This is to be expected in most areas, as these are the two most common years for
students to finish secondary education. However, in Pingelly there are also quite a large
number of people who have only completed high school to year 8. This may be accredited to
the fact that there are quite a high percentage of elderly people in the Shire of Pingelly who
were not kept at school until minimum year 10.
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Figure 6a Highest level of schooling completed, Shire of Pingelly (census 2001).
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In the 2001 census 7 (0.8 per cent) of people had a postgraduate degree. This statistic
remained constant over town census counts. 4.6 per cent of people held a bachelor degree
in 2001; this figure represents an increase from previous census years. There were 16.6 per
cent of people with an advanced diploma; also representing an increased number from
previous years, and 77.9 per cent of people had no formal qualifications (Figure 6b)

(ABS (520057140), 2002).
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Figure 6b Non school qualifications, Shire of Pingelly (census 2001).
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Figure 6¢c Comparing different types of educational institutions, Shire of Pingelly (census 2001).

It is evident that the great majority of Pingelly residences attending some form of educational
institution are those at either playschools or the primary school. Very few residents attend a
tertiary institution (Figure 6¢). The estimates for the amount of people attending tertiary
studies may be underestimated due to the fact that this classification only accounts for the
people who have remained in the Shire and acquired a tertiary education via external
studies. This does not account for those who have gone away to university and come back.
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4. PostSurvey Review

A survey was constructed and designed to gather information from key recognised groups in
the Pingelly Shire and aimed to gain an understanding of what issues are seen as important
by the local community, and of hopes and concerns for the future of the town. Individual
guestionnaires were designed for members of the residential and industrial population and a
set of questions were allocated to the CEO of each town. It is important to note that there
was only a very small sample of the population surveyed and so the opinions described are
not necessarily representative of the entire Shire’s population. It is also essential to
understand that the findings documented below are in fact people’s opinions rather than facts
and so some findings may be variations from the facts depending on people’s perceptions.
Overall, when comparing the three towns | looked at, Pingelly had the highest participation
rate in the Surveys. In this section the key findings from the questionnaires completed in
Pingelly will be summarised.

When reviewing the questionnaire, it's structure and it's effectiveness it was clear that the
guestion that posed the most problems to the majority of participants was the biodiversity
guestion. The majority of participants either had to ask what the word meant or assumed that
biodiversity related to diversity of businesses in the Shire. Those who | explained the
meaning of the word biodiversity to mostly said that it was important to their town and that
water management strategies were affecting the state of biodiversity in Pingelly. However, |
expect that this was a common response due to the fact that they were still unsure of what
the word meant and felt this was the right answer to give rather than what they actually
believed. For those who believed biodiversity related to the diversity of businesses in an
area, most participants felt quite strongly about the importance of diversifying businesses in
country areas and believed that water management strategies would effect this prospect.
After conducting this survey it is clear that biodiversity is not a major issue in the Pingelly
Shire as little people actually know what it refers to and those who did believed it was
unfortunately not profitable to protect biodiversity and therefore not feasible.

In many surveys discussion of water supply in Pingelly relating to quality and quantity was
guite a topical conversation. The majority of residents interviewed who lived in town generally
had no issues with supply of water. Most of them had scheme water and supplemented this
with rainwater in which they used to reduce their reliance on scheme water. From residents
living in town some mentioned that their scheme water had never run out when they turned
the tap on so they assumed supply was not an issue. Most said the quality of rainwater was
fantastic and was used for drinking and all household purposes. In terms of scheme water
peoples responses varied in terms of quality. However, most people said the quality of the
scheme water was good but often included in their response that they had a filter on their
scheme water going to the house. Comment was regularly made relating to the improvement
in quality of scheme water since the source had changed. Previously scheme water for the
Shire of Pingelly came from Wellington dam. It was often mentioned that Wellington dam'’s
water quality wasn't good so people began to use more rainwater and put filters on their
scheme water, but now the scheme water comes from the Harris River and the quality has
greatly improved.

An important issue that the surveys revealed was that there was more concern regarding
water supply and quality from the residents living on farms outside of the town compared to
those living on residential blocks in the town. Many of these people surveyed did not have
access to scheme water and so did display concern for their future water supplies and the
sustainability of their farms. Most were more apprehensive towards future supply of water
rather than quality however quality was still a major issue. It was clear when speaking to
people on farms that there was a divide between two types of people and their opinions
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relating to water in Pingelly. These two groups included those who had secured private water
sources on their properties and those who did not either because the quality of water under
their property was too saline or the water just wasn’t there. There was a definite split of
opinion relating to water between these two groups. Those who had private water sources on
their property of sufficient quality were not so concerned about the future of water supplies in
Pingelly. Many of the questions relating to water they were not able to answer or believed
there was no problem and stated that they had never really had to consider issues like that
because they have never been in a situation where quality water was lacking and probably
never will be. On the other hand, those who were unable to secure private water sources or
had private water sources that were very poor in quality showed more concern about the
future especially in relation to sustainability. Those who had an abundance of water on their
property also mentioned on numerous occasions how they believe that what ever water is on
the property that they own, they should be entitled to and shouldn’t have to share with other
people. | got the impression that rather than the future of water supplies in Pingelly, this was
the major concern of these people that this project was not going to aim to take their water
away from them and share it between others.

When participants were asked what they would like to see any excess water being used on
in the Shire there was once again quite a divide between those who lived in the town and
those who lived on farms. Almost 100 per cent of participants (residents, farmers and
industry people) stated they would like to see the water used for town beautification
purposes. For some the reasoning behind this was purely for personal satisfaction and
lifestyle concerns, while others related better parks and gardens to attracting more people to
the town and an improved standard of living which would in turn benefit Pingelly. Although
this response was common across town'’s people, farmers and industry, the farmers also
made it clear that as well as town beautification they would like to see any excess water
stored for the future to aid in drought proofing farms. This was a very common response
across most farmers who thought storing the water in dams or other storage facilities would
be a good idea considering the future implications to the Shire relating to lack of water.

Respondents were also asked if they recycle any water within their household or business.
The responses from this question could be split into three categories, residential, industry
and farmers. Most residential people surveyed in Pingelly stated they did recycle some of
their grey water onto the garden however none of them had a wastewater treatment or
recycling device installed in their home. When specific businesses were surveyed very few
said they recycled water within the business unless the productivity of their industry directly
depended on water (farmers), examples of such businesses include the hotel and local
supermarket. At the other end of the scale farmers that were interviewed seemed to be quite
self sufficient when it comes to recycling water. Many had specific management plans when
it came to water harvesting and recycling of their water. Although the majority of farmers
were quite concerned with recycling water very few of them said they had actual wastewater
treatment facilities installed on their farms. Most mentioned that this would be highly
desirable for them to have and most made specific reference to desalination facilities but said
that the costs are too high for such systems and a substantial amount of funding would be
necessary to make this a viable option for their businesses.

The concept of the waterwise gardening initiative was introduced to those patrticipating in the
residential questionnaire. Most respondents stated that they were aware of this initiative and
understood the reasoning behind planting plants that were better suited to drier conditions.
The majority of participants had adopted these plants as a part of their household gardens
and mentioned that every time one of their old plants died they would make sure they chose
a waterwise plant to replace it. Most did not have a whole garden made up of these plants
but said that a substantial portion of there gardens was made up of natives. Although a
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significant portion of the residents interviewed were supportive of the waterwise garden
initiative there was still the occasional person who felt quite strongly about maintaining their
traditional English garden and would not be adopting any of these native plants.

Participants were also questioned about their willingness to drink recycled water. Again there
was a split in responses between people living in the town and farmers. The majority of
people surveyed on farms all had no problems with the thought of drinking recycled water.
There was little questioning about this concept, most just agreed straight away and made
comments such as, when you know what it's like to have a lack of water you will drink
anything and that many of them already drink from their dams, which are not very clean.
Most people in town also agreed that they would drink recycled water. However, just about
all of the people interviewed from the town in Pingelly who said yes were very apprehensive
and mentioned that they would have to be assured it was safe and that there was no decline
in quality. One woman entertained the concept that perhaps she wasn’t to keen on drinking
recycled water just because the word ‘recycled’ sounds dirty. In my opinion it sounded like
many of the participants surveyed from the town said yes to this question because they
thought that was the right answer that | wanted to here, but did not really mean it. This
problem is often encountered in surveys similar to this one in which people can say they are
going to do certain things, but the question often is whether they are actually going to do
them or not? Using willingness to pay (WTP) questions can usually counteract this problem.
However, in this questionnaire the WTP question may not have been as effective as
expected. This question could only be asked if people said no to drinking recycled water, but
in most cases people said yes and may not have necessarily meant it and so the question
was rarely used in the surveys. For future research | think these questions must be reviewed
due to the fact that there was some confusion over the lack of specific details as to what type
of recycled water they would be drinking. An answer to this question was highly dependent
on people’s interpretation of the question. Some people interpreted it as drinking recycled
sewerage water and there were very little people who said yes to drink this. Whereas others
interpreted it as drinking recycled saline water and so were more inclined to answer yes to
the question.

All people who participated in the survey were asked if they had any ideas for innovative
water management and new water related industries. Some of the responses to innovative
water management ideas are outlined as follows: managing eroded catchments to improve
water resources and runoff, desalination was mentioned quite regularly as being highly
beneficial but too expensive at the moment, pumping of underground water and feeding it to
farmers, capturing surface water runoff from hard surfaces in the town, installing more rain
water tanks in homes, groundwater that doesn’t get used and goes to waste and the
promotion of water reuse in the town as this is not being done very effectively at the moment.
The main response to this question was centred on the concept of water harvesting and was
mentioned in many different forms. In terms of new water related industries, suggestions
included, aquaculture (trout/yabbie farming), which was the most popular of responses,
nurseries, viticulture/olives (some people in the community are already interested in
expanding this industry), solar technology and reusable energy and growing and hydroponics
industries.

After this question the participants were given a list of water related industries and asked to
identify whether or not they would like them introduced into the Shire. Most people were
happy for any industry to open up because this would bring more people to Pingelly and
expand the Shire. This was the general feeling from most participants. However, there were
some industries that were preferred more than others. A common response that seemed to
come up with many respondents when suggesting some of the industries was that the
extreme temperatures and lack of rainfall wouldn’t permit many of these industries to be
viable business options and so they would not like them to be opened up in Pingelly. As
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mentioned most people were happy to introduce any new industries that would bring people
and money into the Shire but there were some common concerns about certain industries
that did arise. It is important to remember that because such a small amount of the Shire’s
population was interviewed we cannot take these concerns to be a representation of the
entire population. Such concerns included the fact that wineries, floriculture, horticulture and
tree farms may be affected from the chemicals from the farms and are often not compatible
with broad acre farming technigques and chemicals. In terms of expanding the town’s
recreational facilities many people were against this, as they believed Pingelly already has
good recreational facilities, they just need to be maintained. Most people reacted positively to
the introduction of intensive animal industries but a few people mentioned that they would not
be happy if they were built close to the townsite. The expansion of eco-tourism in Pingelly
was quite divided in terms of people’s opinions. Some people felt quite strongly that there
would be nothing in Pingelly that people would want to come and see whereas others were
very positive. Evan Hodges (past Shire president) made the following comment; there are a
lot of avenues to be looked into because Pingelly is only 1.5 hrs from Perth and may be
explored for day trips and buses go through the town to go to wave rock. The introduction of
salt tolerant plant industries into Pingelly was the most encouraged industry by all
participants, followed by aquaculture. Every participant thought it was a very good idea
although one respondent made an interesting point which is outlined below; the introduction
of salt tolerant plant industries would be a good industry for the Shire but it may be a bit of a
“cop out” and will possibly be detrimental to water related issues in Pingelly (in terms of
guality and quantity). He said people would take the easy option out and spend money on
trees instead of treating water to make quality better. He said if water sources are improved
this is the most positive thing you can do for the town because it will open up the market to
new industries in the Shire that could previously not operate due to water restrictions, and
this will bring far more benefits than salt tolerant plant industries alone.

Most people interviewed in Pingelly agreed that an increase of population could be supported
as long as the increase was gradual rather than a large sudden influx. It was regularly
mentioned that the amount of housing would need to increase in order for this to be possible
but the land is available to be built on. With reference to transport it was also mentioned that
the Brookton High Way was just upgraded and the roads are in good condition.

Finally, all participants were asked if they see salinity as a problem in the town. Most
residents from the town who participated believed there was no problem with salinity in the
townsite. Those who said there was a salt problem in the town mentioned that they could not
visually see any problems but had either been told by someone that there was salt in the
water or had seen the signs put up around town by the council saying they were ‘tackling
townsite salinity’. Quite a different response was presented from farmers who were
interviewed. Most farmers thought there were salinity problems in the town and were also
aware of the rising groundwater problems in the town. Some interesting comments made by
two participants relating to salinity in the town of Pingelly are outlined below:

° The respondent mentioned that when summer comes you could spell chlorine in the
drinking water more. She said that someone was talking to her about how they couldn’t
drink the water because it was too high in chlorine and she automatically
associated/assumed this was because of the high salt content. She then mentioned
that this must mean there are salinity problems in the town.

° In the creek line there is a bit of salinity but it's not too bad in the town. She believes
the problem was more related to the build up of water rather than the salinity and that is
affecting the houses. Pubs have water in their cellars and mud brick houses have rising
damp. She thinks the residents aren’t really aware of that. They've tries to make them
aware of it. Tried educating kids took them to the hotel and creek and involved them in
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picking seed for salt tolerant plants. She mentioned that they tried to educate the adults
about salinity and groundwater problems but they are quite 'blasé' about the issues and
are not really aware of it. She would like to find a way to educate adults on these
issues.

In terms of specific findings for the Shire of Pingelly it is interesting to note that the town’s
population has been slightly increasing over the past 10 years while the Shire population as
a hole has been steadily declining. It was suggested by Shire CEO Greg Carter that this
might possibly be due to the fact that Pingelly is within such close proximity to Perth and
there seems to be a trend of older people coming back to Pingelly to retire. He mentioned
this was a lifestyle decision that Pingelly aims to be able to cater for more in the future.

With respect to tourism the major focus for the Shire is on Natural Heritage type plans.
Pingelly has a small amount of rare flora and fauna in which they wish to secure a niche
market in the tourism industry.

In the 2005 Pingelly budget one of the economic development activities is stated as water
harvesting. The Shire CEO Greg Carter mentioned this was related to the RT-LA project. It is
expected that the town will receive water-harvesting options from this project that can be
implemented in the town. However, the Shire is waiting to here from a representative from
the project to see where they are currently at with respect to this.

It was also identified that there is a local conservation committee currently being assembled
to work as a part of the RT-LA project, but again they were waiting for some direction or
contact from someone involved in the project.

5. Conclusions and Recommendations

After completing the desktop study for the Shire of Pingelly it was evident that the Shire’s
demographic profile was consistent with that of a traditional Western Australian rural town.
Population is steadily declining and much of the community and local businesses are
dependent on the success of the surrounding agricultural industry. After conducting surveys
in the town it became evident that residents were keen to diversify and reduce their reliance
on the success of the agricultural industry. This was reflected in the survey when participants
responded positively to the suggestion of the introduction of a number of water related
industries to the Shire. It was generally felt that the introduction of any industry would bring
positive flow on benefits to the Shires economic state. The questionnaires revealed that
water was a prominent concern in the Shire. However there was a clear divide between
those people who received scheme water (majority of the town and some farms) and those
who had to secure their own water source. It was clear that the latter were more proactive in
their outlook towards water management strategies and had some good suggestions relating
to facing the problems associated with future water supplies. In Pingelly it was clear that
salinity was not a major issue in the townsite. Although it was affecting the profitability of the
agricultural industry it was perceived that the state of the townsite itself was not under threat.
After considering all of the information gathered from the desktop study and the perceptions
gathered from the surveys, a set of recommendations for the Shire of Pingelly are outlined
below:

1. Promote more community initiative type events:

The CEO mentioned there were no specific community initiatives being promoted to
combat rural depopulation. It is recommended that the Shire works more towards this
type of thing to ensure a vibrant connected community. By doing so people become
more concerned about local issues and more proactive. This may play a role in the
success of the community in the future especially in regards to water.
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2. Revisit Pingelly:
It is suggested that a more in depth study is done on Pingelly to gain a more accurate
picture of people’s expectations and perceptions regarding water in the Shire. It is
proposed that a greater number of people be surveyed to ensure you are receiving an
even spread of the population when collating your data. Consideration should also be
taken into designing questions that are more suited to statistical analysis if time
permits.

3. Determine each town’s expectations for the RT-LA project:

It is of vital importance to ensure project team members are aware of the expectations
of the council and community in relations to the outcomes they expect the project to
deliver. We need to be conscious of these expectations to ensure each town is going to
be happy with the final outcome.

4. Community education and communication:

More communication is required in regards to the actual project objectives and what
the project aims to deliver. Many patrticipants from the survey who were aware of the
RT-LA project all made mention of the fact that water was going to be pumped from
under the townsite and that this water should be used to start more industries. | think it
is important to make people aware that this is only a possibility and that not all towns
will be pumping groundwater. Education is also required to inform people of the
differences between rising groundwater problems and salt being in the water.

5. Further investigation into new water related industries:

More research needs to be done into the viability and sustainability of many of the
water related industries. There is no point suggesting particular industries to residents if
we are unsure as to whether they would work in the Shire.
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1. Introduction

This section of the overall report covers surface water aspects and associated processes in
the Rural Towns Liquid Assets Project (RT-LA Project) for the town of Pingelly. The report
will define identified surface water problems and recommend associated management
options as part of the Water Management Plan for the shire of Pingelly.

Water management priorities and objectives introduced under the RT-LA project are
designed to develop water resources for sustainable water use throughout the town and
promote new water use options, whilst emolliating any town site salinity. The study area
encompasses the town site and the catchment area principally to the west of the town.

A drilling project conducted throughout the town landscape under the Rural Town 1 and 2
project banner previously defined the groundwater status, salinity risk, groundwater
modelling, flood risk analysis and introduced an ongoing monitoring program (see
Appendix D, 'Ground Water'). This 'Surface Water Report' extends the research, knowledge
and management potential of the Shire of Pingelly’s’ Liquid Assets.

This section of the overall report concentrates on the assessment of surface water flows
affecting the town of Pingelly, management techniques and options (current and proposed)
that aim to maximise the asset value of these surface water flows, to develop an entire town
water balance and ultimately a town water resource management plan. All surface water
referred to in this report is only suitable for irrigation purpose and must NOT be used for
human consumption.

2. Background

The Pingelly shire has been involved in the Rural Towns project since 2004. The RT-LA
project follows on from the success of the original Rural Towns Program since 1999. Figure
C1 below shows the catchment council boundaries, Pingelly Shire boundary and the location
of the town of Pingelly.

Pingelly is located approximately

135 kilometres South East of Perth in a
central area of the wheat belt and it has
a population of approximately 760
residents.

MERREDIN
Avon Catchment
on Council

DPINGELLY

This report will focus on surface water
processes and interactions that will
permit development of sustainable
water resources and management of
these water resources, whilst identifying
compatible salinity management
options.

0 100 200 300 400 500
M 1 1 | |

Kilometres

Figure C1 Regional Catchment Council boundaries.
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3. Surface Water Processes

3.1 Landscape influence on surface water processes

In the wheat belt rural towns of Western Australia, there are principally four landscape
attributes that influence surface water processes and characteristics, these are:

1. Riverine

2 Basin
3. Break of Slope
4 Valley floor

See the Attachment to this report for definitions of the above landscape types

3.2 Surface water flow characteristics

The surface water flows affecting the Town of Pingelly are characterised by the term
'Riverine’, this mechanism will be explained in greater detail below.

Surface water processes encompass two components: runoff and subsurface flow. Runoff is
derived from soil infiltration excess or soil saturation excess. When rainfall occurs, a
proportion infiltrates the soil surface and the remainder is attributed to runoff. Runoff can
distribute across the landscape from meters to many 100s of meters.

Subsurface flow is the portion of rainfall that has infiltrated the soil profile. If the soil profile
has sufficient conductivity (porosity) and connectivity (permeability) then water can move
through the soil, and slope water will drain down slope until a change in soil type or
characteristic occurs.

Once runoff enters valley landscapes it is described as stream flow and these flows combine
with flows from adjacent watersheds, eventually the flows from all the watersheds enter a
river, lake, estuary, reservoir, wetland, sea or an ocean.

At localised low points water will collect and will cause some form of land degradation, either
water logging or salinity.

Runoff and stream flow can degrade the landscape if redistribution is not sufficiently
controlled and any excess removed safely. Overland flow can become saline through two
processes: accumulation of salt by passing over degraded saline soils or once inundated the
water infiltrates the soil and under capillary and evaporative pressure ex-filtrates causing the
remobilisation of salt towards the ground surface. Over time the soil and water resources
become increasingly more saline.

The town of Pingelly has both surface and subsurface runoff processes to manage. The
reason for this will be explained in the next section of this report.
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3.3 Catchmentanalysis

3.3.7 Pingelly greater catchments

Pingelly is located in a medium to low rainfall district with average annual rainfall of 447 mm.
The town site is located on the Avon river system, and is affected by catchments to the west
of the town. Figure C2 below depicts the greater catchments up to 50 km radius from
Pingelly.

The combination of reducing average annual rainfall since year 2000 and reduced efficiency
of these catchments in terms of 'their high run off threshold', has lead to the concept of using
hard surfaces (with a low run off threshold) within towns to generate a new source of water.

50
REFEREMCE
Projection: T Mercat e Surfaca Water Flow
Diatum: Geocentric Datum of Australia 1984 [ Memged Subcaichments

Gridc Map Grid of Australia 1824 Zone 50
Source Data- Property boundaries from DAFWA

Client Property database September 2008,
+ - Cadastral parcel boundaries
supphed by the Westem Australian Land
-N- Information Autharity Movember 2004.
i - Aenal photography supplied by the:
Western Australian Land Information Authority.

Brookton Dec 2005, Marrogin Dec 2005, Qm.hlm
Corrigin Dec 2005, Yealering Dec 2005, Beverley Mar 2008,
Diate: April 2008

Ceparmant of
Agrieuiture and Foad ﬁ
1

CRIE Job Number: 2003115

Figure C2 Greater catchments in the Pingelly District.
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3.3.2 Pingelly Sub Catchments

Figure C3 below depicts the sub-catchments within a radius of 5 km surrounding the Pingelly
town site. For the same reasons stated in the above paragraphs where the greater
catchments were discussed, unsealed sub catchments do not offer a reliable high quality
source of water to the town of Pingelly.

The sub-catchments have been computed from DEM (digital elevation model) data, please
note, for clarity minor stream flows have been aggregated to form the major stream flows
indicated. Refer to table C1 for sub catchment parameters and harvesting yields.

L

North western sub catchment S

L e

North western ded sub ca hm
73 - —

- [
B

L AL outh eastern agricultural sub hment

Figure C3 Sub catchments and modelled surface water flows.

Figure C3 shows the boundaries of the sub catchments that create runoff that affects the
town of Pingelly. The sub-catchments cover an area of approximately 700 ha and varies in
elevation from 340 m above Australian Height Datum (AHD) in the southern sub catchment
boundary to 285 m above AHD north of Pingelly town site. The very low gradient of the
landscape makes Pingelly susceptible to flooding when the Greater catchments of the Avon
River generate significant flows caused by storm or cyclonic weather patterns.

In essence surface water flows originate from ground east and west of the town site; they
enter the Avon River which flows through the central part of the town from the south to the
northern boundary of Pingelly. The Avon River subsequently flows into the Swan River which
eventually discharges in to the ocean at Fremantle west of Perth. The landscape surrounding
Pingelly dictates the surface water process to be one described as a Riverine process.
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3.3.3 Pingelly irrigation quality water sources, use and availability

3.3.3.1 Irrigation quality water sources from within the town

The town has a total area of approximately 700 ha and consists of 5 main sub catchments.
For the purposes of this analysis the sub catchments have been named:

. Priority eastern sub catchment

. North West extended sub catchment

. North West sub catchment

) South eastern agricultural sub catchment
o Remainder of the town site sub catchment

Refer to Figure C3 for details of sub catchment boundaries. The surface water runoff from
the priority eastern sub catchment has been evaluated as 35.3 ML per annum and the shire
has constructed a water harvesting system involving a 1.7 ML sump.

The North West extended sub catchment is also a good candidate for a second harvesting
system and runoff from this sub catchment has been evaluated at 38.5 ML per annum.

The treated sewage ponds produce 30 ML per annum yield, combining the yields from the
priority eastern sub catchment with that of the North west extended sub catchment with the
treated sewage out put results in an effective irrigation quality water resource of
approximately 45 ML per annum after allowing for evaporative losses.

Surface water run off generated by the CBH facility is also a significant opportunity
particularly due to the low run off threshold of this structure and surrounding sealed surfaces.
This surface water could be harvested; this option will be discussed later in this section of the
water management report (see also Section 5.0 Conclusions and Section 6.0
Recommendations).

The above options are listed in order of preference to provide low salinity run off from sealed
surfaces that will provide the highest yields whilst minimising ground water recharge.

The guantity of surface water available for harvesting off the town site sub catchments could
be increased significantly by ensuring that all rain water from roofs is piped in to suitable
stormwater drains as apposed to being deposited on pervious land immediately adjacent to
the buildings/roofs generating the flows. A second advantage of piping the water on to sealed
surfaces that feed in to suitable drains would be the minimisation of ground water recharge
with in the town site.

3.3.3.2 Minimising ground water recharge by surface water management

By upgrading the existing surface water drainage system and installing suitable surface
water harvesting infrastructure the town of Pingelly can create a new source of water from
the sealed surfaces within the town, whilst minimising ground water recharge and hence
salinity risk.

The reduction of annual rainfall since 2000 in rural towns has lead to lowering of watertables
monitored by the rural towns program, this suggests that ground water levels are highly
sensitive to recharge from surface water. The proposed new works to capture the surface
water from sealed surfaces will be detailed later in this section.
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Water quality data collected in similar WA rural towns have shown that surface water run off
from with in a town site is of high quality and ideally suited for irrigation purposes without any
treatment.

3.3.3.4 Computed surface water yields

Table C1 shows the modelled surface water yields from the sub catchments studied. The
data was produced by consultants GHD (see Appendix J) and has been reproduced here for
your convenience.

Table C1 Aquacycle annual yields for Pingelly

Townsite  Townsite Northwest Farmland Balance Total area

CatEhmen east northwest extended southeast townsite  townsite
Catchment area (ha) 32.4 79.5 34.4 109.7 443.20 699.2
Rainfall (mm) 447
Stormwater yield (mm) 109 61 112 63 67 70
Stormwater yield (ML) 35.32 48.50 38.53 69.11 296.55 488.00
Est. runoff threshold (mm) 3.5 5.1 2.3 6.3 6.5 6.1

3.1.6 Pingelly existing water storage and reticulation facilities
The town of Pingelly has the following liquid asset infrastructure:
Sports ground dam 25 ML

Treated sewage dam (estimate) 15 ML

The water from the treated sewage plant is pumped to the sports ground dam and then to the
sports oval for reticulation purposes.

The above dam data was provided by the shire of Pingelly in September 2009.

3.3.4 Pingelly water storage facilities proposed by RT-LA Project

It is proposed to construct a second water harvesting system to increase the quantity of
water available to irrigate the towns’ ovals and parks. The water harvesting system will
consist of an enlarged 2.0 ML sump located adjacent to the treated sewage dam. This sump
will collect surface water from the CBH site.

It is also proposed to construct a second storage dam of 20 ML capacity to be located
immediately east of the sports oval.

Figure C4 shows locations suitable for the proposed enlarged sump, new storage dam and
new pipeline associated with the proposed surface water harvesting scheme.
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Figure C4 Proposed enlarged sump, new storage dam and new pipeline.

Table C2 overleaf depicts current and proposed surface water management assets.
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Table C2 Existing work, and proposed dams, sumps, tanks, and irrigation pipelines

Key: TS = Town Site

Volume or

Operating cost

Asset # Status Dams Sumps Tanks Irrigation pipelines length Capital cost per annum
1 Existing Town Storage Dam 25ML
2 Existing Treated sewage dam 1I5ML
I Stratford
3 Existing Street 1.7ML
4 From Stratford Street sump to Town Storage
Dam
L L Volume or . Operating cost
Asset # Status Dams Sumps Tanks Irrigation pipelines length Capital cost per annum
5 Proposed New storage dam with liner 20ML $150 000 $3 000
Proposed Adjacent to
6 enlargement of sewage 20ML $20 000 $5 000
existing sump ponds
7 Proposed Pipeline from the new 2.0 ML sump to 1.75 km $18 000

existing Dam and new proposed 20 ML Dam

Note: The capital cost of 'the new sump and new storage dam' includes a provision for the supply of pumps and power supply.

Table C3
Ref # Assumptions Cost
1 Cost of pipeline per km $5 000
2 Cost of pump at sump adjacent to the sewage ponds $3 416
3 Cost of power provision $15 000
4 Operating costs of pumps are supplied by Grundfos
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3.4 Hydrological assessment

3.4.71 Water redistribution

There are two main surface water flows active in Pingelly; those from sub catchments that
consist of predominantly sealed surfaces and the remainder from sub catchments that have
predominantly unsealed surfaces. Run off from the priority eastern sub catchment and the
extended north western sub catchments yield surface flows efficiently due to having low run
off thresholds. The remainder of the sub catchments are less efficient due to having relatively
high run off thresholds.

Surface water flows from the higher ground to the east and west enter the Avon River which
runs through the middle of Pingelly in a northerly direction. Opportunities exist to intercept
and harvest surface water run off prior to it entering the Avon River.

3.4.2 Recharge process

Recharge processes are driven by rainfall and runoff infiltration and water distribution.
Pingelly has soils that may exhibit low to moderate infiltration rates, but as a result of the
town site catchment being positioned on slopes, the probability of deeper percolation of
water and recharge is lower.

The water distribution process and rainfall dictates where recharge occurs. If the water is
inundating areas or flooding areas, in-situ recharge will occur. There are possibilities
currently around the town landscape where inundation and in-situ recharge occur. It is
important to remove water available for in-situ recharge.

Hydrographs trends of the watertable show that fluctuations in water level reflect seasonal
rainfall patterns. Therefore fluctuations result from vertical movement of water rather than
horizontal pressure changes (flows). This supports the recharge and degradation processes
mentioned above.

3.4.3 Salinity risk assessment

Evidence exists that points toward a low risk of salinity at the surface throughout the town of
Pingelly, refer to Appendix F—Pingelly assessment of infrastructure damage caused by
salinity impact.

4. Water Management Plan (Management)

4.1 Town water resources

Currently the town of Pingelly is close to completing their first surface water harvesting
project which collects run off from the priority eastern sub catchment. This harvesting
scheme when linked to the sports storage dam will provide an additional (after evaporative
losses) annual average of 15 ML of water suitable for irrigation purposes.

Treated sewage is pumped to the 25 ML sports oval storage dam and subsequently used to
reticulate the sports oval. The effective yield from the treated sewage ponds is estimated to
be 15 ML per annum after allowing for evaporative losses.

4.1.1 Current water storages

Sports oval dam 25 ML

Treated sewage plant (estimated) 15 ML
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4.1.2 Water usage and deficiencies

Total storage volume of water available for reticulation of Pingelly’s sports oval, is 25 ML.
Information provided by the shire indicates that during periods of peak watering demand a
shortfall has existed resulting in deterioration in the quality of the sports oval.

Currently the Shire of Pingelly purchases approximately $6 000 (2 ML) of scheme water per
annum to irrigate parks and gardens.

Increasing the towns storage capacity by an additional 20 ML via the proposed new dam and
harvesting systems will result in approximately an additional 30 ML of surface water, should
enable the shire to adequately water the town’s oval and negate the requirement to purchase
the $6 000 of scheme water currently used for irrigation of parks and gardens.

4.2 Water resource development

Proposed new water storage and harvesting infrastructure:

1. Construct a new 20 ML storage dam immediately east of the sports oval

2 Upgrade the surface water harvesting system from the CBH site (est. 15 ML yield).
3. Link the two harvesting systems to both the existing and new dams

4 Harvest a net 15 ML of water from the extended north western sub catchment.

4.2.1 Town sump adjacent to the treated sewage ponds

The proposed town sump adjacent to the treated sewage ponds is intended to create a new
water source for the town of Pingelly by harvesting the surface water from the extended north
western sub catchment. The proposed size of the sump is approximately 2 ML and is
intended to capture surface water that will be stored in either the existing 25 ML dam or the
proposed new 20 ML dam situated immediately east of the sports oval.

Pumping rates between the sump and the new dam have been modelled, at 5 L/s, this rate
results in predicted net annual harvesting quantities of approximately 15 ML/year.

Total annual yield from the recently installed priority eastern sub catchment and the extended
North West catchment has been modelled at approximately 70 ML based on annual average
rainfall of 447 mm.

4.2.2 Proposed new 20 ML storage dam

The yield from the recently installed priority eastern sub catchment harvesting system and
the proposed extended north western harvesting system is designed to supplement the town
of Pingelly’s water sources efficiently by harvesting water from sealed surfaces within the
town. A new 20 ML storage dam is required to store the harvested surface water. The new
dam will achieve two objectives:

1. Optimise harvesting of surface water, particularly when infrequent high intensity rain
events result in high discharge volumes from the two harvesting systems.

2. Increase the town of Pingelly’s irrigation water storage capacity from 25 ML to 40 ML
an increase of 80 per cent.

This increased storage capacity of relatively high quality reticulation water will assist the town
to eliminate any use of scheme water for reticulating the towns ovals, parks and gardens
when below average annual rainfall occurs.
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4.2.3 Harvested surface water quality

The installation of new monitoring equipment in Moora in October 2008 has provided
essential water quality data that previously was not available. Data logged indicates that the
surface water collected in the storm water drain is of relatively high quality having an EC
(Electrical Conductivity) value between 600 and 1 200 ms/m and a ph of approximately 6.8.
Both these parameters prove that the water is suitable for reticulating gardens and ovals
without further treatment.

4.2.4 New Reticulation Infrastructure

We recommend linking the proposed new storage dam to the existing dam and both of the
water harvesting systems to create a flexible water storage network. Refer to Figure C5
below for details of the proposed pipelines.
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Figure C5 Proposed new pipelines.

4.3 Salinity management

4.3.1 Surface water management to remove excess water

Refer to paragraphs 4.2.1. to 4.2.4 above for details of how we propose to remove excess
water via harvesting and appropriate storage of surface water. Improved surface water
management will also reduce the risk of salinity, however little evidence of a significant
salinity risk exists currently within the town of Pingelly.

4.3.2 Waterwise initiatives —tanks, native plants, watering regimes

Please refer to Appendix H of the overall report for detailed information on waterwise
initiatives—tanks, natives and watering regimes. Further information is available from Bulletin
4628 ISSN 1448-0352 entitled Wheatbelt waterwise = saltwise, which can be viewed at:
http://www.agric.wa.gov.au/content/HORT/FLOR/BULLETIN4628.PDF.
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Appendix C: Pingelly Surface Water

4.3.3 Stormwater management—overflow into curbing, grates, etc.

A large percentage of water generated throughout the town catchment is from imperious
surfaces, this run off or stormwater has been calculated to be a significant liquid asset for the
town of Pingelly. Stormwater management improvements in Pingelly can be made in the
following areas:

Encourage all owners of both business and residential properties to pipe the roof water to the
curb side to ensure it is captured by the storm water drainage network.

Automated pump activation equipment at the water harvesting sumps to eliminate or
minimise any harvesting losses due to the sumps overflowing.

Improve the existing stormwater infrastructure to maximise the sub catchment yields being
harvested.

5. Conclusions
DAFWA have identified a unique engineering solution to enable the management of the
town’s surface water in order to achieve the following goals:

1. Increase the town’s ability to cope with the effects of lower than average annual rainfall
caused by climate change.

2. Reduce reliance on scheme water for reticulation of the towns sporting and recreational
assets, and

3. Reduce salinity risks by minimising ground water recharge via improved management
of surface water.

By implementing the recommendations outlined below the town of Pingelly will have
increased storage capacity of harvested surface water to use for irrigation purposes.

Recommendations

Construct a new 20 ML dam immediately east of sports oval.
Upgrade the surface water harvesting system from the CBH site.

Link the proposed storage dam to the existing dam and both of the water harvesting
systems to create a flexible reticulation network.

4. Install a second water harvesting system to utilise the extended north western sub
catchment.
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Appendix C: Pingelly Surface Water

Att