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Disclaimer and Limitation

This document is published in accordance with and subject fo an agreement between
Urbaqua and the Client, Stati Group, for who it has been prepared for their exclusive use. It has
been prepared using the standard of skill and care ordinarily exercised by environmental
professionals in the preparation of such Documents.

This report is a qualitative assessment only, based on the scope of services defined by the
Client, budgetary and time constraints imposed by the Client, the information supplied by the
Client (and its agents), and the method consistent with the preceding. Urbaqua has not
aftempted to verify the accuracy or completeness of the information supplied.

Any person or organisatfion that relies upon or uses the document for purposes or reasons other
than those agreed by Urbaqua and the Client without first obtaining the prior written consent
of Urbaqua, does so entirely at their own risk and Urbaqua, denies all liability in tort, contract or
otherwise for any loss, damage or injury of any kind whatsoever (whether in negligence or
otherwise) that may be suffered as a consequence of relying on this Document for any
purpose other than that agreed with the Client.

Copying of this report or parts of this report is not permitted without the authorisation of the
Client or Urbaqua.
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SUMMARY

The Keysbrook Motorsport Facility Hydrological Study has been prepared for Statfi Group o
assist in the preparation of a response to the Environmental Protection Authority’s (EPA’s)

Environmental Scoping Document (ESD) in relation to specific elements of the EPA’s inland
waters objective which is:

To maintain the hydrological regimes and quality of groundwater and surface water so that
environmental values are protected.

A hydrological study has been undertaken fo assess the study area’s existing hydrology and to
determine the potfential impacts of construction and operation of the proposed facility.

Table 1 provides a summary of responses to elements of the numbered tasks in the ESD.

Table 1: Summary of responses to ESD tasks and report sections

Task No.

Task description

Response provided in this document

13 Identify and describe the Section 2 provides a description of the
environmental values and significance  hydrological and soil characteristics
of hydrological and soil characteristics within the development envelope and
within the development envelope and  in wetlands immediately adjacent fo
immediately adjacent to the the development envelope based on
development envelope. Wetland the DBCA's Geomorphic Wetlands
identification and assessment should Swan Coastal Plain Dataset.
utilise the DBCA's Geomorphic
Wetlands Swan Coastal Plain Dataset.

14 Identify the indicative location of It is infended that groundwater from
abstraction bores for water the confined Leederville Aquifer under
requirements and identify and discuss the existing groundwater license will be
any associated impacts of utilised for irrigation.
groundwater abstraction including Wetlands in the Study Area are
from drawdown.

supported by surface water and
superficial groundwater and will
therefore be unaffected by drawdown
resulting from groundwater abstraction.
See section 2.4 for details

15 Analyse, discuss and assess the A review of potential hydrological

potential impacts (direct and indirect)
from construction and operation of the
proposal on water quantity and quality
in relafion fo the environmental values
identified in 13 above including, but
not limited to wetlands identified in
DBCA’s Geomorphic Wetlands Swan
Coastal Plain Dataset. This analysis
should include details of water sourcing
and disposal (wastewater) inclusive of
water licensing requirements.

impacts is provided in section 3.1

w
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Task No.

Task description

Response provided in this document

16 Using appropriate numerical modelling  Various technical assessments required
approaches, predict the extent, to predict the extent, severity and
severity and duration of potential duration of potential impacts are
impacts to the environmental values presented in section 3.
identified in 13 above, including
changes to local and regional
groundwater flows and levels,
drawdown and local water quality. This
model(s) should demonstrate evidence
of pre-and post-development water
flows and retention of regional
floodplain storage volumes.

17 Demonstrate the pathways for Section 3.1.3 and 3.1.4 provides
adopting best practice water sensitive recommendations for adoption of best
design principles in the design of the practice water sensitive design
proposal including stormwater and principles in the design of the proposal
drainage components to ensure including stformwater and drainage
hydrological regimes and surface and components to ensure hydrological
groundwater quality are maintained. regimes and surface and groundwater
Provide maps, proposed practices, quality are maintained including
methodology, detailed engineering sketches and sizing advice for
designs, and justification of the proposed practices.
indicative locations of
stormwater/drainage infrastructure.

18 Discuss proposed management, Section 4 provides a summary of

monitoring and mitigation methods to
be implemented demonstrating that
the proposal has addressed the
mitigation hierarchy, and ensure
residual impacts (direct and indirect)
are not greater than predicted. This
should include both on-site and off-site
management measures. Demonstrate
consideration of the interface between
the site and the adjacent wetlands.
Management and/or monitoring plans
are to be presented in accordance
with the EPA’s instructions.

recommendations for management,
monitoring and mifigation methods.
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1 INTRODUCTION

The Keysbrook Motorsport Facility Hydrological Study has been prepared for Statfi Group o
assist in the preparation of a response to the Environmental Protection Authority’s (EPA’s)
Environmental Scoping Document in relation to specific elements of the EPA’s inland waters
objective which is:

To maintain the hydrological regimes and quality of groundwater and surface water so that
environmental values are protected.

A hydrological study has been undertaken to assess the study area’s existing hydrology and to
determine the potential impacts of construction and operation of the proposed facility.

1.1 Location

The Keysbrook Motorsport Facility proposal relates to two landholdings in Keysbrook adjacent
to Wigg Road.

The main landholding (herein referred to as the Motorsport Site) will contain the motorsport
facility and a second landholding, to the north-west of, and diagonally adjacent to, the Site,
(herein referred to as the Storage Site) will provide for flood storage and provide for overflow
parking during events.

The Motorsport Site is a triangular site bounded by Punrak Road to the east, Wigg Road to the
north and the unmade Yangedi Road reserve to the west.

The Storage site is a square site bounded by Wigg Road to the south, Yangedi Road to the
east, Serpentine airfield to the north and bushland to the west.

The Study Area for this report includes both sites as well as a substantial area of surrounding
land to provide a thorough assessment of current hydrological conditions and consider the

potential impacts of the proposals.

The Motorsport Site, Storage Site and overall Study Area location is illustrated in Figure 1.

u’ rbG q u c S1- November 2022
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2 HYDROLOGICAL AND SOIL CHARACTERISTCS

The following review provides relevant information on the site characteristics sourced from
available data and potential environmental issues.

2.1 Topography and soils

The topography of the Study Area varies from 12mAHD to a maximum of 20mAHD as shown in
Figure 2. Within the Motorsport site, the elevation varies from 13.2 mAHD o 15.3 mAHD and is
generally flat with slight undulations in some parts.

To the west of the Motorsport site are some large dunal structures forming three main ridges
rising fo a maximum of around 20m AHD.

The storage site is traversed on its western side by an elevated dunal ridge at about 18-
19mAHD. There is also an isolated dune structure on the eastern boundary rising to an elevation
of around 18mAHD. There are a number of excavations already present on the site which
intersect groundwater and are filled with water during the winter.

The topography presented in Figure 2 was developed based on the Swan Coastal Plain Tm
LIDAR dataset. The dataset was refined within the boundaries of the Motorsport Site using the
results of a detailed site feature survey and clipped to the model domain to generate a Digital
Elevation Model of the Study Area for use in modelling.

2.1.1 Surface geology

The Perth Metropolitan Region 1:50,000 Environmental Geology Mapping presented in Figure 3
(Jordan J. E., 1986 Serpentine and Rockingham part sheets 2033 Il and 2133 Ill) defines the
study area having largely sandy soils with patches of clay and describes the principal units as:

e S8, Bassendean Sand (White to pale grey at surface, yellow at depth; fine to medium-
grained, moderately sorfed sub-angular to sub-rounded minor heavy minerals, of eolian
origin).

e« S10, thin Bassendean Sand (as S8) over Sandy Clay to Clayey Sand of the Guildford
Formation of eolian origin.

o Cps, Peaty Clay — dark grey and black, soft, variable organic content, some quartz sand
in places, of lacustrine origin.

The Guildford formation has a low hydraulic conductivity of less than 0.1m/day although some
basal sandy lenses may have a horizontal hydraulic conductivity of up to 10m/day.
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2.2 Wetland values

Figure 4 presents mapping of the Geomorphic Wetlands of the Swan Coastal Plain. The
Motorsport site is entirely covered by multiple use wetland (part UFI:16021, palusplain and part

UFI:14711, sumpland) and contains no higher value wetlands.

The storage site contains parts of one conservation category wetland (UFI:14733, palusplain)
and one resource enhancement wetland (UFI: 14717, dampland) as well as parts of two

multiple use wetlands (UFI:14718, dampland and UFI:16021, palusplain).

In addition to wetlands within or partially within the two sites, there are several others in the
surrounding study area as observed in Figure 4. A full listing of mapped geomorphic wetlands in

the study area is provided in Table 2 below.

Table 2: Geomorphic wetlands of the Swan Coastal Plain

Wetland UFI Management category Type Landform
14733 Conservation Palusplain Flat
14717 Resource enhancement Dampland Basin
16021 Multiple use Palusplain Flat
14711 Mulfiple use Sumpland Basin
14710 Conservation Sumpland Basin
14719 Conservation Palusplain Flat
14714 Conservation Dampland Basin
6710 Conservation Sumpland Basin
14713 Conservation Sumpland Basin
14716 Conservation Palusplain Flat
14715 Conservation Palusplain Flat
14789 Conservation Palusplain Flat
14444 Conservation Dampland Basin
14684 Conservation Palusplain Flat
14791 Conservation Palusplain Flat
14797 Conservation Palusplain Flat
6836 Resource enhancement Dampland Basin
6708 Resource enhancement Sumpland Basin
14709 Resource enhancement Sumpland Basin
14708 Resource enhancement Sumpland Basin
14707 Multiple use Sumpland Basin
15245 Multiple use Sumpland Basin
10367 Multiple use Dampland Basin
6704 Multiple use Dampland Basin
6824 Multiple use Dampland Basin
-6- November 2022

uroagua






Keysbrook Motorsport Facility — Hydrological study

The principal concern for this study is the protection of wetland hydrological values associated
with conservation and resource enhancement wetlands within and directly adjacent to the
Motorsport site and storage site. However, it is noted that there may also be significant values
associated with other wetlands within the study area.

Although, several of the wetlands in the study area are characterised as having a basin type
landform, they are all part of the broader interconnected palusplain hydrological system which
includes surface water and the superficial groundwater system. Therefore, any changes to the
superficial groundwater system and/or the local or regional surface water system in the study
area will have the potfential to impact on the wetlands.

2.3 Surface water hydrology

The Punrak drain, as seen in Figure 5, forms the eastern boundary of the study area and is the
most significant surface water feature present. Punrak drain flows southwards and is fed
principally from the north and east. The drain and has a large spoil bank to the west that limits
its hydrological connection o the study area except in extreme flood events when the drain
overtops at key locations.

There are several minor agricultural drains fraversing the study area including a shallow drain
conveying runoff from the Motorsport site northwards via an existing 375mm culvert across
Wigg Rd. This drain continues northwards joined by other agricultural drains, including from the
Airfield, before discharging into a more significant rural drain which is part of the Hopelands
drain system flowing northwards across Karnup Rd and ultimately intfo the Serpentine River.

Topographic subcatchments have been derived for the site based on LIDAR information
provided by DWER and are shown in Figure 5. The Motorsport site contains a single
subcatchment draining to the north with a small upstream catchment to the southwest. At the
north-western corner of the Motorsport site the land is potentially traversed by flows from other
upstream subcatchments to the west including from parts of the storage site.

The constructed part of Wigg Road, to the north of the Motorsport site, forms a catchment
boundary with flows to the north controlled via the existing culvert.

The storage site contains parts of four subcatchments. One of these subcatchments drains to
the north towards the Serpentine Airfield, one to the west, one to the south and the last drains
south-east towards the Motorsport site.

2.3.1 Regional flood modelling

Regional flood modelling of the study area undertaken by the Department of Water and
Environmental Regulation indicates two breakout locations within the study area where the
Punrak drain is predicted to overtop in the 1%AEP flood event. One of these is adjacent fo the
Motorsport site and is predicted to traverse the site overland fo the northwest before re-joining
the Hopelands drain system.

The second breakout location is to the north of the Motorsport site and is also predicted to re-
join the Hopelands drain system after traversing an area of rural land. Whilst both of these
breakouts find their way across the study area and ultimately join the Hopelands drain, the
study area provides substantial floodplain storage along the way and a large proportion of the
floodwaters is retained within the landscape, ultimately receding through evapotranspiration
and infiltration.
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2.4 Groundwater

Figure 7 presents a summary of groundwater information for the site. Maximum recorded
groundwater levels at the site vary between 13 and 17mAHD.

2.4.1 Regional groundwater modelling

The average annual maximum groundwater level derived from regional groundwater
modelling of the study area undertaken by the Department of Water and Environmental
Regulation for the Lower Serpentine Hydrological Study is presented in Figure 7. This modelling
indicates that large parts of the study area, including much of the Motorsport site and some of
the storage site, are seasonally inundated by groundwater.

2.4.2  Groundwater monitoring

Groundwater monitoring was undertaken at the Motorsport site by Pendragon Environmental
Solutions in 2017/2018. Monthly groundwater levels were recorded, and quarterly groundwater
quality samples were collected at five locations (Figure 7). Collated data are presented in
Table 3, Table 4, and Chart 1 while maximum groundwater levels are also shown in Figure 7.

2.4.3 Groundwater use

The Motorsport site is in the Keysbrook 1 subarea of the Serpentfine groundwater management
area while the storage site is in the Serpentine 1 subarea of the Serpentine groundwater
management area. The aquifers present at the site are (in order of increasing depth):

e  Perth - Superficial Swan (unconfined)
e Perth - Leederville (confined)
e Perth - Yarragadee North (confined)

The Department of Water and Environmental Regulation’s Water Register indicates that the
Superficial aquifer is fully allocated but the Leederville aquifer has water available for
allocation in the Keysbrook 1 subarea. In the Serpentine 1 subarea, these positions are reversed
and there is water available in the Superficial aquifer but not the Leederville aquifer.

Proposed use & bore location

The Landowner currently holds groundwater license No: 204006 which carries an entitflement fo
22,980 kL groundwater from the Perth Leederville Aquifer in the Serpentine 1 subarea.

Landscaped areas in and around the proposed facility will require irrigation and it is infended
that groundwater allocated from the confined Leederville Aquifer under the existing
groundwater license will be utilised for this purpose.

A groundwater license amendment will need to be lodged with the Department of Water and
Environmental Regulation fo include both sites and confirm a new location for the drawpoint.
Because the two sites are in different subareas, it is also possible that a new license application
will be required to separately provide for the Motorsport site. However, since groundwater is
available from the Leederville aquifer in this subarea it is unlikely that this will be problematic

It is noted that wetlands in the Study Area are supported by surface water and superficial
groundwater and will therefore be unaffected by drawdown resulting from groundwater
abstraction.

u r_bt,\:q uc 11 - November 2022






Keysbrook Motorsport Facility — Hydrological study

Table 3: Groundwater level monitoring (PES, 2018)

MWO01 1.50 1.51 1.53 1.54 1.65 1.83 1.94 1.64 0.77 0.72 0.67 0.54
MWO02 0.93 0.95 0.87 0.84 1.23 1.43 1.74 1.38 085 0.71 0.68 0.57
MWO03 0.83 0.85 0.80 0.79 1.25 1.42 1.64 1.13 0.20 0.01 0.01 0.01
Mwo4 1.19 1.21 1.12 1.08 1.31 1.57 1.72 1.29 0.87 0.68 0.62 0.55
MWO05 0.85 0.88 0.79 0.78 0.92 1.09 1.19 0.86 0.52  0.38 0.33 0.28

MWO1 1270 12,69 12,67 12.66 12,55 1237 1226 12.56 13.43 13.48 13.53 13.66
MW02 12.77 1275 12.83 1286 1247 1227 1196 1232 1285 1299 13.02 13.13
MWO03 12.97 1295 13.00 13.01 1255 1238 1216 12,67 13.60 13.79 13.79 13.79
MwWo04 13.91 1389 1398 1402 13.79 13.53 13.38 1381 1423 1442 1448 14.55
MWO05 1485 1482 1491 1492 1478 14,61 1451 1484 1518 1532 1537 15.42
Note: values highlighted in red denote the maximum recorded groundwater levels af each
site.
Measured depth to groundwater
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
0
0.5
1
1.5
2
2.5
=== WO @ MWO2 =l MW0O3 e MW0O4 el MWO5
Chart 1: Measured depth to groundwater
-13- November 2022
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Table 4: Groundwater quality monitoring data (PES, 2018)

Laboratory Measurements: Physical Parameters, Anions and Cations Heavy Metals

[Z]

pH Value

Dissolved Oxygen
Electrical Conductivity @
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Lead Pb

Nickel Ni

Ammonia (as N)
E Nitrate (as N)
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31,500 | 20,500 1,340 | 2,950 | 5,310 <0.005 | <0.0005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.025 | 1.14 0.02 | <0.01 7.6

2.10 7.74 1.62 173 25,500 | 16,600 | 9,940 | 184 | 2,020 | 9,640 | 879 | 1,880 | 3,070 | 6 <0.005 | <0.0005 | <0.005 | <0.005 | <0.005 | <0.005 | <0.025 | 0.49 | <0.01 | <0.01 | 1.10 1.1 0.38 318 | 332 | 2.3
2.50 5.84 4.88 105 7,260 4,720 216 133 - 1,900 | 277 323 646 | 10 | <0.001 <0.0001 | <0.001 | <0.001 | <0.001 | 0.002 0.006 | 0.53 0.03 | <0.01 | 1.10 1.1 0.42 61 69 | 6.2
1.23 4.68 7.81 2 723 470 22 23 <0.1 246 18 19 104 | 8 <0.001 <0.0001 | <0.001 0.001 | <0.001 | <0.001 0.016 | <0.01 | <0.01 | 0.03 | 92.80 | 9.80 | 1.04 8 7| 44
0.48 1.41 6.11 1.62 24 8,780 5710 173 334 - 3,300 | 241 411 1,400 | 7 <0.005 | <0.0005 | <0.005 | <0.001 | <0.001 | <0.005 | <0.025 | 0.60 0.02 | <0.01 | 0.80 08 | 1.44 103 | 107 | 1.6
1.32 6.07 1.51 30 9,220 5,990 1,940 | 186 292 3,100 | 207 345 1,130 | 6 <0.001 <0.0001 | <0.001 0.002 | <0.001 | <0.001 | <0.005 | 0.49 0.09 | 0.02 | 0.90 1.0 | 0.18 97 88 | 5.0
222 6.59 2.14 58 12,000 | 7,800 159 618 - 3,960 | 362 609 1,210 | 9 <0.001 <0.0001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.005 | 0.47 0.01 | <0.01 | 0.90 0.9 |0.72 128 | 121 | 2.7
1.16 4.70 7.92 30 734 477 20 20 <0.1 247 18 19 103 | 8 <0.001 <0.0001 | 0.002 | <0.001 | 0.001 0.001 0.008 | 0.01 <0.01 | 0.03 | 9.50 | 9.50 | 0.82 8 7| 43
0.52 1.35 7.46 5.17 44 25,000 | 16,200 405 | 1,090 - 10,400 | 303 927 | 5510 | 6 0.014 <0.0005 | <0.005 | <0.005 | <0.005 | 0.012 | <0.025 | 0.32 830 | 013 | 290 | 11.30 | 0.1 324 | 331 | 1.1

1.31 7.54 5.75 45 23,400 | 15,200 | 2,580 | 344 879 8,680 | 269 464 | 4120 | 8 0.028 <0.0005 | <0.005 | 0.005 | <0.005 | 0.012 | <0.025 | 0.19 19.40 | 0.50 | 6.30 | 26.20 | <0.05 | 270 | 231 | 7.8

2.16 7.16 3.51 1 27,700 | 18,000 434 | 1,050 - 10,200 | 309 837 | 4780 | 15 0.016 <0.0005 | <0.005 | 0.006 | <0.005 | 0.030 | <0.025 | 0.44 3.84 | <0.01 | 410 | 7.90 | 0.14 318 | 293 | 4.2

0.50 4.62 9.59 23 757 492 14 18 <0.1 240 18 21 105 | 7 <0.001 <0.0001 | <0.001 | <0.001 | <0.001 | <0.001 0.01 | 0.01 <0.01 | 0.04 | 7.50 | 7.50 | 0.81 7 7104

0.42 1.61 7.77 6.96 2 530 344 37 25 - 134 7 12 100 | 1 0.001 <0.0005 | 0.003 | <0.001 | 0.002 | 0.002 | <0.025 | 0.38 0.13 | <0.01 | 5.10 | 520 | 0.18 5 6| 63
1.70 7.71 7.11 -14 466 303 60 41 <1 118 9 9 82 | 1 0.003 <0.0001 | 0.004 | <0.001 | 0.002 | 0.002 | <0.005 | 0.27 0.11 | <0.01 | 10.30 | 10.40 | 0.21 4 51 7.1

2.14 6.20 3.89 88 753 489 23 4 - 218 7 12 144 | 2 0.003 <0.0001 | 0.002 0.002 | 0.001 0.006 0.029 | 0.45 024 | 0.02 | 620 | 6.50 | 0.08 7 8 | 67

1.04 4.44 4.86 -14 684 445 9 13 <0.1 184 9 15 17 | 2 0.001 <0.0001 | 0.002 | <0.001 | 0.002 | 0.002 0.007 | 0.59 0.01 0.21 520 | 5.40 | 0.14 6 7195

0.41 1.70 7.19 4.68 21 1,020 663 10 12 - 338 12 26 145 | 5 <0.005 | <0.0005 | 0.001 | <0.001 | <0.001 | <0.005 | <0.025 | 0.74 0.03 | <0.01 | 1.80 1.8 | 0.06 10 9| 42
1.19 7.15 6.55 28 957 622 113 9 12 318 9 22 126 | 4 <0.001 <0.0001 | 0.001 0.002 | <0.001 | <0.001 0.009 | 0.72 0.01 | <0.01 | 1.30 1.3 | 0.01 8|90

1.60 5.39 2.79 36 1,050 682 6 14 - 322 9 21 133 | 5 0.009 <0.0001 | <0.001 0.003 | <0.001 | 0.014 0.006 | 0.77 | <0.01 | <0.01 | 1.20 1.2 | 0.04 8 | 80

5 <0.0001 0.038 | 0.74 | <0.01 | 0.02 1.70 1.7 | 0.10 10 92192

Note: values highlighted in red denote exceedances of ANZECC & ARMCANZ recommended frigger values.
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2.5 Wetland hydrology

The seasonal and infer-annual hydrology of wetlands present in the study area is defined by
both surface water and groundwater influences. The surface water component is controlled by
the fopographic subcatchments described previously and the seasonal depth to groundwater
is also significant as it plays a key role in supporting wetland vegetation and drives the seasonal
wetting and drying cycle.

UFIl: 14710 (conservation category) is characterised as a sumpland with basin landform. The
depth fo groundwater in this wetland seasonally varies by around 1.5m and is typically 1 to
1.5m below ground level in summer and at or close to the surface in winter. The wetland lies to
the west of the Motorsport site boundary along the base of dunes to the west. The wetland is
fed by two surface water catchments. The first, feeds the southern portion of the wetland and
is adjacent to but entirely outside of the Motorsport site. The second, feeding the northern
portion is part of a larger subcatchment that also contains UFI: 14717 (resource enhancement)
which is characterised as a dampland with basin landform. The depth to groundwater in this
wetland seasonally varies by around 1.0m and is typically around 1Tm below ground level in
summer and at or close fo the surface in winter. This subcatchment extends partially into the
stforage site. The north western corner of the Motorsport site is the catchment outlet for these
subcatchments and therefore will hydraulically limit their downstream discharges. It is therefore
recommended that this portion of the site is retained at natural surface level to maintain similar
discharge characteristics for these subcatchments.

UFI: 14733 (conservation category) is characterised as palusplain with flat landform and forms a
group with UFI: 6710 ((conservation category) and UFl: 14713 (conservation category) which
are both characterised as sumplands with basin landform. The depth to groundwater in this
wetland group seasonally varies by around 1.0m and is typically 1.5 to 2.0m below ground level
in summer and 0.5 fo 1Tm below ground level in winter. This wetland group extends across part
of the storage site with its surface water catchment delineated by the dunal ridge that is
present in this part of the site. This subcatchment drains to the west and is hydrologically
disconnected from the remainder of the site.

UFI: 14714 (conservation category), UFI: 14715 (conservation category), UFl: 14716
(conservation category), and UFI: 14789 (conservation category) together form a single
inferconnected wetland group with UFl: 14714 characterised as dampland with basin landform
whilst the others are characterised as palusplain with flat landform. The depth fo groundwater
in this wetland group seasonally varies by around 1.0m and is typically around 1.5m below
ground level in summer and 0.5m below ground level in winter. The surface water catchment
for this group of wetlands extends slightly into the storage site but drains to the north east and is
hydrologically disconnected from the remainder of the site.

UFI: 14719 (conservation category) is characterised as palusplain with flat landform and is
located downstream of the Motorsport site and storage site. The depth to groundwater in this
wetland seasonally varies by around 1.5m and is typically 1 to 1.5m below ground level in
summer and at or close to the surface in winter. The western boundary of the surface water
catchment for this wetland is formed by Yangedi Rd North along the edge of the storage site.
Under normal seasonal and inter-annual flow conditions, this site will be hydrologically
disconnected from the remainder of the site.

2.5.1 Potential surface water impacts

The proposed development includes localised excavation, filling and drainage which has the
potential fo change the natural surface water hydrology of the study area by changing
flowpaths, increasing runoff and decreasing infiliration and evapotranspiration.
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Construction and operation of the proposed development also has the potential to impact the
quality of stormwater runoff. Appropriate management of chemicals and petroleum as well as
freatment of runoff generated within the Motorsport Site and Storage Site will be required to
minimise the export of pollutants to surface water systems.

2.5.2 Potential groundwater impacts

The proposed development includes localised excavation, filling and drainage which has the
potential to change the natural groundwater hydrology of the study area by dewatering or
disrupting natural groundwater flows.

As shown in Figure 7, regional groundwater flow within the Motorsport site and storage site is
generally in a northerly direction, converging somewhat along Yanggedi Rd. Development of
the proposal will include some compaction of soil layers and this has the potential to modify
groundwater throughflow and impact groundwater flows and levels that support the
surrounding wetlands.

Construction and operation of the proposal also has the potential to impact the quality of
groundwater. Treatment of infilirated runoff generated within the proposed road and future
developments will be required to minimise the export of pollutants to groundwater.

As discussed in section 2.3.1, groundwater for irrigation of landscape areas within the
Motorsport Site and Storage Site will be sourced, under an existing license, from the confined
Leederville Aquifer underlying the Study Area. Wetlands in the Study Area are supported by
surface water and superficial groundwater and will therefore be unaffected by drawdown
resulting from groundwater abstraction.
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3 IMPACT ASSESSMENT AND PROPOSED STRATEGIES

As discussed in secfion 2.5, there are a number of potential hydrological impacts associated
with the development proposal. [dentified potential impacts are:

e Excavation, filling and drainage works
o surface water catchments and flows
o groundwater levels
o regional floodplain storage
o regional flood flows
Drainage discharges
o downstream groundwater quality
o downstream surface water quality
e Site compaction
o groundwater flows
Chemical and petroleum storage and handling
o downstream groundwater quality
o downstream surface water quality

3.1 Review of the potential impacts

Each of the potential impacts identified above have been reviewed to determine what
technical assessment is required to understand the extent of the likely impact and test
mitigation strategies.

3.1.1 Proposed earthworks and drainage system

Figure 8 presents the proposed site earthworks and drainage system for the motorsport facility
including excavation of a large storage area to replace lost regional floodplain storage within
the motorsport site.

The original earthworks proposal includes excavation for flood storage within the 50m buffer of
UFl: 14733 and topographic catchments of UFI: 14717, UFl: 14733, UFI:14716, and UFI: 14719.

It is recommended that the footprint of excavation within the storage site and filling within the
Motorsport site is limited to remain outside of the surface water catchments of conservation
category and resource enhancement wetlands or their buffer, whichever is the larger. This
mitigation strategy requires evaluation using a flood model to determine if the modified
footprint can deliver sufficient capacity can be provided to adequately manage the loss of
regional floodplain storage when the bulk of the motorsport site is filled for development.

The motorsport site and the modified area proposed for excavation do not contribute surface
water flows into any of the wetlands considered. The current drainage proposal does not
include any modifications to surface water discharges off-site and will therefore have no
impact on surface water flows or quality in the wetlands. Designs for the site will be required to
incorporate water sensitive design principles to minimise any changes to downstream flows
and water quality.

Excavation for the storage area is proposed to a level of 13.95mAHD 13.95mAHD which is the
modelled average annual maximum groundwater level at the corner of Wigg Rd and Yangedi
Road. This level is approximately 0.3m below the modelled average annual maximum
groundwater level at adjacent wetlands, UFI: 14733 and UFI: 14717. It will be necessary to
undertake an assessment of the potential impacts of this excavation to groundwater levels
supporting surrounding wetlands.
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3.1.2 Site compaction

For construction of the Motorsport facility, the site will be filled with imported material to that is
approximately 1.5m above the natural surface level, and some compaction is expected to be
necessary fo provide a stable surface for the frack and other structures.

The Institute of Public Works Engineering Australasia Western Australia Incorporated
Subdivisional Guidelines Edition No.2.3, 2016 specifies that road sub-base should have a
minimum compacted thickness of 150mm. However, it is not unusual for the compacted
subbase to extend to 400mm thickness to provide stability to the pavement. Pavement
provisions for racetfracks are similar fo roads although tend to be a relatively light construction
and the pavement thickness is considered unlikely to exceed 300mm.

Conservatively, assuming compaction of the sub-base to 400mm and a pavement thickness of
300mm the maximum depth of the compacted layer could be approximately 700mm from the
design surface. Given the expected 1.5m depth of imported fill, compaction would not extend
below the natural surface and therefore would be highly unlikely to influence groundwater
levels and/or flow.

3.1.3 Chemical and petroleum storage and handling

There is no intention fo store petroleum or motorsport associated chemicals on site and
washdown of vehicles will not occur at the facility.

The proper handling of the chemicals and hydrocarbon by competitors will be a condition of
entfry and each will be expected to provide their own bunded fuel tanks, spill containment kit
etc.

3.1.4  Stormwater runoff quality

Runoff generated by frequent rainfall events has the potential to mobilise pollutants within the
catchment. Pollutants potentially present could include nutrients from landscaped areas, gross
pollutants from public areas, hydrocarbons or heavy metals from racetrack and car-parking
surfaces notwithstanding other chemicals and hydrocarbons from functional areas discussed in
section 3.1.3.

It is proposed that runoff generated by the first 15mm of rainfall onto impervious areas of the
site will be managed in vegetated swales within the Motorsport site while runoff from larger
events will be detained on site to discharge at predevelopment rates into the existing
downstream drainage system.

Design recommendations

Vegetated swales should be designed to incorporate treatment media suitable for the
removal of nutrients, hydrocarbons and heavy metals consistent with the Cooperative
Research Centre for Water Sensitive Cities: Adoption Guidelines for Stormwater Biofiltration
Systems (Payne et al, 2015) (see examples in Figure 9).

Vegetation should be selected consistent with the Monash Water for Liveability Centre:
Vegetation guidelines for stormwater biofilters in the south-west of Western Australia (Oversby
et al, 2014).

3
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Figure 9: Example vegetated swales
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3.2 Regional floodplain storage assessment

The Keysbrook site model was constructed using InfoWorks ICM. Model construction has
generally applied the same principles as used in the Department of Water and Environmental
Regulation’s Punrak Flood Modelling Study. InfoWorks ICM is a fully integrated 1D/2D hydraulic
and hydrologic modelling system.

3.2.1 Model construction

Model domain

The model domain has a total area of 1,224 hectares and is consfructed as a Shewchuk
Triangle variable mesh with maximum and minimum friangle areas of 5m and 100m
respectively. The mesh varies according to the local terrain, resulting in a smaller mesh in
steeper parts of the domain. Figure 10 presents the model domain and basic structure. A
global eddy viscosity of 1.33 m2/s was applied throughout the model domain.

Model topography

Model topography was developed based on the Swan Coastal Plain Tm LIDAR dataset. The
dataset was refined within the boundaries of the site using the results of a detailed site feature
survey and clipped fo the model domain to generate a DEM. The modelled DEM is presented
in Figure 2.

The DEM was used within the model to directly generate the variable mesh elements based on
local slope. Heights at the vertices of the generated mesh elements were calculated by
interpolation from the DEM.

Rainfall

Rainfall design events consistent with those used in Department of Water and Environmentall
Regulation regional floodplain modelling were applied in this study.

Rainfall was applied universally fo the model domain using the direct rainfall (rain on grid)
method. To facilitate reduced processing fimes the 100y24h event, which was found by DWER
to be the critical event for overflow discharges from the Punrak drain was used as the principal
event for assessment purposes.

Infiltration and inundation

Infiltfration was varied across the model domain based on soil type from Department of Primary
Industries and Regional Development (DPIRD) drainage potential mapping and groundwater
inundation based on the average annual maximum groundwater level (Scenario SO) from
Lower Serpentine groundwater modelling (Hall et al, 2010).

These datasets are presented in Figure 11. Three infiltration rates were applied within the model,
these were:

e Inundated areas - zero infilfration
e  Poorly draining soils - 5mm/day
e Well-draining soils — 50mm/day
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Surface Roughness

After losses due to infiltration have been accounted for and depression storage has been used
up, the flow of runoff across the model domain is confrolled by slope and surface roughness.
Roughness values were applied fo the model domain based on an assessment of land use and
vegetation cover shown in Figure 12. Four different roughness rates (applied as Manning’s N)
have been modelled, which are:

e Roads-0.025

e Pasture —0.040

e Vegetation -0.040
e« Drainage - 0.050

Initial Conditions

A similar methodology to represent initial surface wetting was applied to that used in the
Punrak flood modelling and drainage study (Alam, M, 2017). This method involves applying a 6-
hour 20mm rainfall event to the model and running the simulation for a total of 72 hours. The
model state is saved at the end of the simulation and applied as an initial condition to all other
model simulations. Figure 13 presents the applied initial conditions.

Inflows from the Punrak flood model

There are two inflow boundaries where flow out of the Punrak drain and Karnet drain can enter
the model domain. Hydrographs were provided by DWER from the Punrak flood model at two
defined breakout locations on the Punrak drain and Karnet drain which are shown in Figure 14.
These hydrographs were applied as inflow hydrographs at inflow boundaries in the model
domain. Inflow hydrographs were provided for 1% AEP events of éhr, 12hr, 36hr, 48hr, and 72hr
durations at each location and are presented in Chart 2 and Chart 3.

Outiflow Boundary Conditions

Model outflow boundaries are set fo ‘normal’ flow conditions, meaning that it is assumed that
slope balances friction forces (normal flow). Depth and velocity are kept constant when water
reaches the boundary, so water can flow out of the domain without losses.

Local Drainage System — 1D Model Construction

The model domain is fraversed by a network of minor agricultural drains that feed into
Hopelands drain which is a more significant rural drain that flows northwards, crosses Karnup
Road and ultimately discharges into the Serpentine River. There is one culvert at the northern
boundary of the site where a minor agricultural drain crosses Henderson W Road and leaves
the site to join the Hopelands drain system.

Minor agricultural drains and the Henderson W Road culvert have been built info the model as
a 1D network. The dimensions and invert levels for the culvert have been surveyed whilst cross
sections for other drains have been modelled based on LIDAR information.

The 1D model network is presented in Figure 15 and cross sections for each of the drains are
shown in Figure 16 to Figure 22.
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Cross section 1 - Punrak Drain
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Chart 2: Inflow hydrographs (location 1 - Punrak Drain)

Cross section 2 - Karnet Drain

25

20

Flow (cumecs)

0 -
0:00 12:00 0:00 12:00 0:00 12100 0:00

Day 1 Day 2 Day 3

——100yréhrs ~ —100yr12hrs ——100yr24hrs ——100yr3éhrs ——100yr72hrs

Chart 3: Inflow hydrographs (location 2 — Karnet Drain)
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Figure 16: Drain 1 (Hopelands drain tributary within site boundary, upstream Henderson W Road)
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Figure 17: Drain 2 (Hopelands drain tributary from site downstream Henderson W Rd)
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Figure 18: Drain 3 (Hopelands drain upstream tributary from site)
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Figure 20: Drain 5 (Hopelands drain downstream Serpentine Airfield)
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Figure 21: Drain é (Hopelands Drain)
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Figure 22: Hopelands drain tributary from Serpentine Airfield site
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3.2.2 Pre-development model performance

A pre-development scenario of the model, run with the critical 24 hour 1%AEP flood event as
defined by DWER, was run to establish baseline conditions that could be utilised for direct
comparison with the model of the proposed site.

The 100 year 24 hour event discharge flow hydrograph for a cross section downstream of the
site were obtained fromm DWER regional flood modelling to act as a calibration for the pre-
development model. Chart 4 presents a comparison of this hydrograph to the inflow
hydrograph which enters the model from Punrak drain and the modelled 100 year 24 hour
hydrographs (Predevelopment and Post-development) at the same location. The location of
the calibration line is shown in Figure 23.

12

10

——— Punrak drain inflow ——— 100yr 24h (DWER - §2) —— 100yr 24h (Predevelopment)

Chart 4: Predevelopment discharge hydrographs (calibration section)

It is observed that the peak flows in the predevelopment downstream hydrographs from both
models are virtually the same as the peak flow into the model domain from Punrak drain but
that the peak flow is experienced approximately 4 hours later at the downstream location.
During the early part of the hydrographs, prior to the dominant Punrak discharge commencing,
the direct rainfall response is visible, and is also similar in the two predevelopment hydrographs.

Figure 23 presents the maximum extent and depth of inundation within the 2-Dimensional
model domain for the 24-hour durafion 1% AEP event.
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Figure 23 - Predevelopment inundation depth
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3.2.3 Post-development modelling

A post-development model scenario, incorporating the proposed site and storage area
earthworks, has been developed for consideration of potential impacts. Key features of the
post-development concept scenario are:

o Areas of the proposed motorsport site has been elevated by 1.5 to 2m.

e A new trapezoidal drain has been located along the eastern boundary of the
motorsport facility site to intercept overflows from the Punrak drain. These flows are then
conveyed to the north along the eastern and northern boundaries of the site to the
north-western corner adjacent fo Wigg Road.

o Anew culvert (2m wide x 0.5m tall) has been located at the north-western corner of the
motorsport facility site to convey flows across Wigg road and intfo the proposed flood
storage site to the north-west.

o Ofther flood flows from the site are also collected and conveyed to this location along
the northern boundary of the site.

e The flood storage area has been modelled via a revised digital terrain model (Figure 24)
with a total available capacity of approximately 85,000m3 and depth of 0.3m between
13.95 m AHD and 14.25m AHD.

Downstream discharge hydrographs for the 100 year 24 hour flood event, are shown in Chart 5.

12

10

00 12 00 12 00 12
100yr 24h (Predevelopment) —— 100yr 24h (Post-development)

Chart 5: Post-development discharge hydrographs (calibration section)

The post-development discharge hydrograph shown in Chart 5 is also dominated by the Punrak
drain inflows, as discussed in section 3.2.2 but presents a significantly reduced and slightly
delayed peak flow.

Figure 25 presents the maximum extent and depth of inundation within the 2-Dimensional
model domain for the post-development 100 year 24 hour flood event.

Figure 26 presents the change in inundation depth resulfing from the post-development
scenario comparing levels from Figure 23 and Figure 25.

It is observed that there are increases of up to 0.1m to the flood depth on land immediately
adjacent to the motorsport site. These small increases are caused by direct runoff and the
portion of Punrak drain inflows that enter the model domain to the south without passing
through the motorsport site banking up against the newly raised motorsport site and cannot be
prevented.
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Figure 24 - Post development model topography
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Figure 25 - Post-development inundation depth
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Figure 26 - Inundation depth change
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3.2.4  Discussion and Conclusions

The results of post-development modelling indicate that flood overflows entering the
motorsport site from the Punrak drain can be successfully diverted around the boundary of the
sife and stored in excavated land on the north-western property.

The proposed earthworks design for the site avoids filling right up to the northern and north-
western boundary of the site and locates a drainage channel along the eastern boundary. This
strategy allows for overland flow from the adjacent property that would have previously
traversed this corner of the site fo be accommodated in the drainage channel and diverted to
the excavated land on the north-western property. This minimises the increased build-up of
flood waters within the adjacent property to result in less than 0.1m additfional depth but
cannot entirely prevent it at the southern boundary where some floodwaters directly enter the
adjacent property from Punrak drain.

Conclusion

This modelling demonstrates that it is possible to divert flood waters around the proposed
facility for storage in the north-western property. The works result in reduced peak flows to the
downstream system and slightly increased flood levels (<0.1m) on the adjacent property.

3.3 Groundwater level assessment

Figure 27 and Figure 28 present typical cross sections through the boundary between the
storage site and adjacent wetlands. The invert level of the storage area has been set at
13.95mAHD which is the modelled average annual maximum groundwater level at the corner
of Wigg Rd and Yangedi Road. This level is approximately 0.3m below the modelled average
annual maximum groundwater level at adjacent wetlands, UFl: 14733 and UFl: 14717 and
excavation to this depth may therefore result in some localised drawdown.

Topographic catchment

50m buffer

-_-—-- -
[N, -

Wetland
UFI: 14733

Figure 27: Typical cross section through boundary between storage site and UFI: 14733 (CCW)
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Topographic catchment

50m buffer 1

L.

Wetland
UFI: 14717

Figure 28: Typical cross section through boundary between storage site and UFI: 14717 (REW)

To quantify the extent to which drawdown in the excavated storage area may affect
groundwater levels at the adjacent wetlands, an assessment of the expected zone of
influence associated with these cross sections has been undertaken applying the Bear (1979)
analytical equation:

Radius of influence R=15 - Bear (1979)

Where:

e R =radius of groundwater drawdown influence
o K =hydraulic conductivity

e Hr=dewatering depth

o t=time

e« Sy =specific yield

Calculation assumptions are:

Isotropic Homogeneous Material

Laminar flow (Darcian flow)

Kv:Kh = 0.1 (ratio of vertical hydraulic conductivity to horizontal hydraulic conductivity)
Evaporation causes drawdown within the storage area to invert level

El i

Dewatered depth: the dewatered depth was calculated as the difference between the invert
level of the storage area and the modelled average annual maximum groundwater level
(0.28m).

Duration of dewatering: a period of 60 days was adopted as a worst case for the assessment
and represents the duration that groundwater may be expected to be above the invert level
of the storage area.

Hydraulic parameters: The hydraulic conductivity and specific yield values used in this
assessment were based on typical values for soils present in the study area. Hydraulic
conductivity reported in literature generally ranges from 5 to 15 m/day for Bassendean sands
and 0.1 to 5 m/day for Estuarine/swamp deposits and Guildford clays. Similarly, reported
specific yield ranges are generally 0.2 to 0.3 for Bassendean sands and 0.1 to 0.2 for
Estuarine/swamp deposits and Guildford clays.
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Table 5 presents the findings of these calculations for the full range of hydraulic parameters
tested with the worst case highlighted for each soil type considered. This analysis indicates that
the exclusion of excavation from the topographic catchments and 50m buffers (whichever is
the larger) to all wetlands will be sufficient fo prevent any significant groundwater drawdown
effects within the wetlands.

Table 5: Calculated radius of influence for storage site excavation

Sand Clay

K 5 5 15 15 m/day K 0.1 0.1 5 10 m/day
H 028 028 0.28 028 m H 028 028 028 028 m

T 60 60 60 60 days T 60 60 60 60 days
Sy 0.2 0.3 0.2 0.3 % Sy 0.1 02 0.1 0.2 %

R 30.74 25.10 53.24 4347 m R 6.15 435 4347 43.47 m

3.4 Risk of potential impacts

Table 6 provides an assessment of the relative risk of potential impacts from the construction
and operation of the proposed Keysbrook Motorsport facility.

Table é: Relative risk of impacts

Potential impact Relative risk

Excavation and filling works — impact on wetland hydrology and
water levels

Excavation and filling works — impact on regional floodplain
storage

Road and development drainage discharge treatment —
impacts to downstream water quality

Road and building compaction —impacts to groundwater
flows/levels

urbcql 1y - 40 - November 2022
e



Keysbrook Motorsport Facility — Hydrological study

4 RECOMMENDED MITIGATION STRATEGIES

As discussed in section 2.5, there are a number of potential hydrological impacts associated
with the development proposal. Identified potential impacts are:

e Excavation, filing and drainage works — potential impacts to wetland hydroperiods and
water levels.

e Chemical and petroleum storage and handling — potential impacts to downstream
groundwater and surface water quality.

« Drainage discharges —impacts to downstream groundwater and surface water quality.

« Site filling and compaction — impacts to groundwater flows/levels.

Modelling presented in section 3 has been undertaken to evaluate the potential impacts of
the proposed development and identify recommended strategies for mitigation which are

summarised below.

Table 7: Residual risk of impacts

Residual risk

Potential impacts

Excavation and filling works —
impact on wetland
hydrology and water levels

Recommended mitigation strategies

Exclude all excavation and filing works
from 50m wetland buffers and
tfopographic catchments, whichever is
the larger

Excavation and filling works —
impact on regional
floodplain storage

Excavation of the proposed storage
site to replace lost floodplain storage

Road and development
drainage discharge
freatment — impacts to
downstream water quality

Implement best practice
management approaches for:

e stormwater runoff management
o chemical storage and handling
« vehicle and machinery washdown

Road and building
compaction - impacts to
groundwater flows/levels

Limit compaction beneath racetrack
and structures to within the imported
fill depth

4.1 Management of construction phase impacts

In addition to the long-term risks to wetlands previously discussed in this report, it is important fo
consider the short-term risks presented by construction activity. The following strategies are
recommended for consideration in developing an appropriate construction environmental
management plan:

e« Construction areas must be fenced to ensure all construction traffic is restricted only
within the proposal footprint with no disturbance to wetlands;

e  Construction during periods of low groundwater is preferred to avoid requirements for
any dewatering;

« Sediment fencing should be provided along the edge of construction areas to provide
protection from wind and water borne sediment and construction materials;

e  Construction during periods of low rainfall is preferred to avoid dispersal of sediment and
construction materials intfo the wetland; and

o Temporary stockpiles should be contained by sediment fencing.

uroagua
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4.2 Monitoring

Implementation of a post-development monitoring program to provide confidence that the
proposed mifigation strategies are successfully providing the required management of
potential impacts is recommended. This may include monitoring of groundwater levels and
quality at selected locations in the storage area and motorsport site as well as stormwater
discharge quality and flow monitoring.

4.3 Summary of recommendations

The following strategies are recommended to minimise the impact of the proposed road
extension and development and should be considered as a part of a management plan:

Exclude all excavation and filing works from 50m wetland buffers and topographic
catchments, whichever is the larger
Excavate the proposed storage site to replace lost floodplain storage
Implement best practice management approaches for:

o stormwater runoff management

o chemical storage and handling

o vehicle and machinery washdown
Limit compaction beneath racefrack and structures to within the imported fill depth
Implement best practice water management strategies during construction
Implement a post-development monitoring program
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