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2. Introduction and Background

2.1. Purpose

The purpose of this Flood Study report is to investigate and document the impacts of floodwaters on the
proposed development site, as well as the likely impacts of the proposed development on receiving waters,
particularly in major flooding events.

This report achieves these outcomes through a qualitative review of available data on the existing site
conditions, and a software analysis of runoff routing during selected rainfall events.

2.2. Site Description

The site is described as Lot 2 in DP1070888 and part of Lot 10 in DP130176. The development site is addressed
as 2 & 10 Bowman Road, Moss Vale. The location of the site is shown in Figure 2.1, below.

Figure 2.1: Aerial photograph of the site location (SIXMaps)

The site currently consists of an agricultural lot with a single residential structure. The site is bounded by
industrial developments to the east, Whites Creek to the South, agricultural land to the west, and a Council-
operated waste transfer station to the north. The site slopes from north to south with an approximate grade of
4.5%.

2.3. Proposed Development

SAAS Aus Pty Ltd (SAAS) is seeking to create a subdivision that will include industrial land from the property at 2
Bowman Road, Moss Vale (Lot 2, DP1070888), and a small portion of the adjacent property at 10 Bowman Road
(Lot 51, DP130176), and the remaining rural land from the properties. General industrial buildings are proposed
to be constructed on three of the created lots with industrial land use zoning. The buildings will be used to
house SAAS’ scaffolding supply businesses.
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Lot 2 covers an area of approximately 14.2 ha and is divided into three areas separated by a road and gas
pipeline easement. The Lot consists of the following land use zones (Figure 2.2):

e E4 General Industrial
e RU2 Rural Landscape

The property at 2 Bowman Road also includes Lot 1, DP103123, a C3 Environmental Management zoned portion
of land on the opposite side of Whites Creek (Figure 2.2). No development is proposed on this portion of land,
and it will not be included in the subdivision.

The adjacent property at 10 Bowman Road (Lot 51, DP130176) is a 48 ha rural property adjacent to the western
boundary of Lot 2 (Figure 2.2). An area of approximately 12,500 m? in the north-east portion of the Lot is zoned
E4 and is proposed to be incorporated into the industrial subdivision and building development. The remainder
of the property is zoned RU2.

Subdivision
The subdivision will result in the creation of four new lots and leave Lot 1, DP103123 in its current arrangement.
The proposed subdivision will result in the following lots as shown in Figure 2.3:

e Created Lot 1: Approximately 2.88 ha of land zoned E4 General Industrial. Access to the lot will be
directly from Bowman Road at the eastern end of the lot. The road frontage will be approximately 157
m, and the depth of the lot will vary from approximately 148 m on the southern boundary, to
approximately 224 m on the northern boundary.

¢ Created Lot 2: Approximately 2.64 ha of land zoned E4 General Industrial. This lot will be formed by
adjusting the boundaries of Lot 51 and Lot 2 to match the land use zone boundaries. This lot has a
frontage to Bowman Road at the eastern end of the lot approximately 127 m wide. The lot will be
approximately 352 m deep, tapering to a width of approximately 35 m at the western boundary. This lot
is affected by the gas pipeline easement at the south-eastern end.

¢ Created Lot 3: Approximately 2.62 ha of land zoned E4 General Industrial. This is an irregularly shaped
lot with a frontage to Bowman Road of approximately 388 m. This lot also has a frontage of
approximately 132 m to an unformed paper road (Hutchinson Road) on the southern boundary. The
northern portion of this lot is affected by the gas pipeline easement.

¢ Created Lot 4: Approximately 54.64 ha of RU2 Rural Landscape zoned land. This is the RU2 portion of Lot
2, DP1070888 separated from the remainder of the lot by the paper road along its northern boundary.
The southern boundary of this lot is defined by Whites Creek and is within Wingecarribee Shire Council’s
Flood Planning Area. This part of the lot is to be merged with the remainder of the RU2 Rural Landscape
lot of 51, DP130176.
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Figure 2.2: Existing property boundaries and land use zoning for 2 Bowman Road, Moss Vale NSW 2577.
Existing Lot 2, DP1070888 (yellow dashed line), Lot 51, DP130176 (blue dashed line) and Lot 1, DP103123
(green dashed line) are shown. E4 General Industrial; RU2
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Figure 2.3: Proposed subdivision layout

Building Development
The development proposes the following elements (Figure 2.4):

Building 1: An irregularly shaped building to be located in Created Lot 1 of the proposed subdivision. The
north-east corner of the building will accommodate 956 m? office and staff amenities area split over the
ground floor, first floor, and second floor, outdoor visitor parking along the eastern side of the building,
and a basement carpark under the south-east corner of the building. The outdoor hardstand will provide
truck parking along the southern lot boundary, an enclosed loading/unloading area along the entire
southern side of the building, and a smaller, covered loading/unloading area on the northern side. A fire
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sprinkler system will be installed within the building. A 200,000 L underground tank will be installed to
capture rainwater for re-use on site.

e Building 2: An irregularly shaped building to be located on Created Lot 2 of the subdivision. The building
will provide 1,392 m? of office space and amenities over a ground and first floor. There will be a covered
outdoor loading area at the north-western end of the building. A fire sprinkler system will be installed
within the building. A 200,000 L underground tank will be installed to capture rainwater for re-use on
site.

e Building 3: This building will be constructed as a split-level building with the upper and lower levels
divided and provided with separate amenities and access. It will be located in the southern portion of
Created Lot 3, away from the gas pipeline easement. Building 3A will be further split into two sections
(North and South) and will include offices and staff amenities over a ground and first floor within its
north-west corner. Parking and access will be provided at the northern end for Building 3A. Building 3B
(also split into North and South sections) will include offices and staff amenities within its south-west
corner over a ground and first floor. Parking and access will be provided at the southern end for Building
3A. Fire sprinklers will be installed in all sections of the buildings. A 120,000 L underground tank will be
installed to capture rainwater for re-use on site.

e Extension of Bowman Road and formation of the paper Hutchinson Rd to provide access to all created
lots and buildings. Hutchinson Road will terminate in an industrial cul-de-sac near the south-eastern
corner of Created Lot 3. An easement will be created within the northern portion of Created Lot 4 to
accommodate this cul-de-sac.

¢ Internal haul roads to accommodate up to 26m B-Doubles (Buildings 1 and 2); heavy vehicles to use
Building 3 will be limited to 19m semi-trailers.

e Qutdoor hardstand areas surrounding each building.

¢ Individual stormwater capture and treatment systems to be provided to each buildings will include a
HumeCeptor Gross Pollutant Trap to remove suspended solids and hydrocarbons, and a HumeFilter
Universal Pollutant Trap to capture suspended solids, nitrogen, phosphorous and gross pollutants in
stormwater runoff. The treatment systems will discharge to below ground on-site detention basin/s
with discharge control to manage stormwater flow volumes.

e Stormwater from the proposed development will discharge to the northern portion of Created Lot 4 via
an outlet headwall with scour protection. An easement will be created within the lot to facilitate
construction and maintenance.

¢ Solar collection arrays on all building roofs.

¢ Landscaping along site boundaries and within parking areas.

e 1.8m high open black palisade fencing for security.
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Figure 2.4: Proposed development site plan (Jackson Environment and Planning)

2.4, Proposed catchment areas.

The catchment areas for the proposed development are shown in Figures 2.5 to 2.9 below.
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3. Pre-Development Flood Behaviour

The development site is subject to overland flows from multiple water sources. This section reports on a
qualitative and quantitative analysis of floodwater movement impacting the site from these sources.

3.1. Hydroline Spatial Analysis

The Water Management (General) Regulation 2018 hydroline spatial data online map provided by the NSW
Government has identified that the proposed development site is impacted by two hydroline overland flow
routes contributing to existing downstream natural watercourses.

Northern Hydroline

At the northern boundary of the site, a hydroline begins at 75 Berrima Road, Moss Vale. The watercourse
tributary flows in a southerly direction across Berrima Road before turning westerly across the northern end of
the proposed development site before continuing northwest towards an existing natural waterbody north of
Abattoir Road. This hydroline has been identified in Figure 3.1 below.

Figure 3.1: Northern hydroline impacting the development site (NSW Spatial Services)

The natural waterbody at Abattoir Road is the first waterbody downstream of this hydroline which is
permanently wet. A review of the satellite imagery and aerial photography in recent years of the area
surrounding the hydroline suggests that the hydroline is rarely wet, and the small dam northwest of the
proposed development site is intermittently dry. This would suggest that the hydroline is not indicative of a
natural watercourse and is more likely to be an overland flow route for the movement of stormwater in major
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rainfall events. There is little evidence to suggest that this flow route has been utilised in a flood event within
accessible historic records.

The hydroline terminates at Stony Creek, which forms a tributary of the Wingecarribee River to the north of the
development.

Southern Hydroline

A hydroline begins within the southern boundary of the site and at the southern end of Old Dairy Road. The
proposed development would contribute stormwater at its outlet to this location, and a portion of the proposed
Building 3 intercepts the contributed stormwater from Old Dairy Road. This hydroline has been identified in
Figure 3.2 below.

o

Lhire
G/
oW

Figure 3.2: Southern hydroline impacting the development site (NSW Spatial Services)

The hydroline proceeds in a southerly direction through two minor water bodies, both within the subject site.
Both bodies are intermittently wet, collecting stormwater from the subject site and the industrial developments
on Old Dairy Road. Analysis of satellite imagery and aerial photography of these bodies suggest that significant
overflows from these bodies causing streamflow behaviour are rare, and that stormwater entering these bodies
is likely to infiltrate into groundwater prior to the next rainfall event. In the event of overflow, stormwater flows
in a southerly direction towards Whites Creek, which proceeds in a westerly direction away from the
development site.

3.2. Catchment Analysis

Catchments North of Berrima Road

The proposed development site is downstream of a large catchment area to the north of Berrima Road. Prior to
the development of the area, the site would be subject to sheet flows from a catchment with an approximate
area of 110,000 m2. The development of Berrima Road and the industrial sites associated with Bowman Road
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and Old Dairy Road intercept overland flows from this catchment, directing stormwater flows elsewhere. The
approximate area of this catchment, determined using publicly available contour mapping, is shown in Figure
3.3 below.

109334.81m?

62168!87/m?]

4374891 m?!

Figure 3.3: Upstream catchment producing overland flows at the development site (pink) (Nearmap)

This catchment includes an existing industrial development at 178 Berrima Road, with an approximate area of
9,000 m2. For this study, this catchment has been excluded from producing overland flows as industrial
developments are likely to include stormwater drainage connecting to an existing underground system
managed by Wingecarribee Shire Council.

Wingecarribee Shire Council were requested to provide information regarding the existing drainage near the
intersection of Berrima Road and Bowman Road. This was not provided. As such, for the purposes of modelling
this catchment, it has been assumed that overland flows are collected on the surface of Berrima Road and
directed to a stormwater outlet at 1 Bowman Road (discussed later in this section).

This catchment contributes to overland flows as part of the northern hydroline’s catchment as outlined in
Section 3.1. There are no catchments on the northern side of Berrima Road which contribute overland flows to
the southern hydroline’s catchment in either the pre-development or post-development scenario.

Resource Recovery Centre

The Resource Recovery Centre at 177 Berrima Road is an existing industrial development owned and operated
by Wingecarribee Shire Council. The location of this site and the approximate catchment area is shown in Figure
3.4 below.
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109334.81m2

(62168:87/m 2

43748.91m?%

Figure 3.4: Resource Recovery Centre catchment (red) (Nearmap)

Wingecarribee Shire Council were requested to provide information regarding the existing drainage and
stormwater disposal point of this development. This was not provided. For this study, it is assumed that
stormwater is managed on site and overflows in extreme events are not disposed of to the subject site. A review
of satellite imagery and aerial photographs suggests that stormwater flows from the Resource Recovery Centre
are disposed of to the west, joining the northern hydroline and Stony Creek downstream of the proposed
development site. As such, this catchment has not been included in the analysis model.

1 Bowman Road

As part of this study, Wingecarribee Shire Council were requested to provide available information about the
nature of existing drainage at the intersection of Berrima Road and Bowman Road. This was not provided. As
such, a series of assumptions have been made about the design intent of existing drainage. A critical aspect of
the existing drainage network managed by Wingecarribee Shire Council is that the Council-owned lot at 1
Bowman Road appears to allow for collection and infiltration of stormwater from upstream developments.

At the intersection of Bowman Road and Berrima Road, existing street drainage from Bowman Road and
Berrima Road meets at a headwall, passing under the intersection in a north-easterly direction. It is assumed
that once stormwater enters this system, is continues to flow in a north-westerly direction along Berrima Road
and is disposed of downstream of the subject site. As can be seen in Figures 3.5 and 3.6 below, when this system
is subject to excess stormwater, it spills into the site at 1 Bowman Road which forms a basin with an
approximate depth of 2 m at peak volume and an area of 7,900 m2.
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Figure 3.5: View of headwall inlet at Berrima Road and Bowman Road, including wet infiltration system at 1
Bowman Road (Google Maps)

Figure 3.6: 2 Bowman Road catchment and infiltration basin (yellow) (Nearmap)

Based on available contour mapping, this basin has a base level of 683 mAHD, and spills into the downstream
system at the subject site once water reaches a level of 685 mAHD or greater. In the absence of geotechnical
data, this basin is assumed to have an infiltration rate not exceeding 20 mm/hour, which is generally acceptable
for sand/clay soils with unknown properties.

Old Dairy Road

All existing lots at Old Dairy Road are industrial in nature. Wingecarribee Shire Council were requested to
provide information on the nature of existing drainage assets in Old Dairy Road. No information was provided.
Based on satellite imagery and aerial photography, it has been assumed that industrial sites on the western side

Flood Study Report — 2 Bowman Road, Moss Vale Page 16



ECLIPSE

of Old Dairy Road contribute stormwater to the southern hydroline impacting the subject site. This approximate
catchment is shown in Figure 3.7 below.

43748.91m?!

Figure 3.7: Old Dairy Road catchment (orange) (Nearmap)

In the absence of additional information, the industrial developments in this catchment are assumed to meet
Wingecarribee Shire Council requirements in disposing stormwater at rates not greater than pre-development
rates up to and including the 1% AEP storm. For this study, greenfield runoff rates have been assumed for the
developments in this area.

2 Bowman Road Northern Hydroline Catchment

The survey of the subject site conducted by Total Surveying Solutions in August 2022 has assisted with the
accurate identification of the catchment areas contributing to both the northern and southern hydroline
catchments at the subject site. The survey documentation has been included in Appendix A.

The area of the subject site contributing to the northern hydroline catchment is shown in Figure 3.8 below.
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Figure 3.8: 2 Bowman Road northern hydroline catchment (green) (Nearmap)

For the purposes of this study, this catchment is assumed to produce runoff at pre-development rates in
accordance with Wingecarribee Shire Council requirements for new developments.

2 Bowman Road Southern Hydroline Catchment
The area of the subject site contributing to the southern hydroline catchment is shown in Figure 3.9 below.

43748:91/m?

Figure 3.9: 2 Bowman Road southern hydroline catchment (blue) (Nearmap)

For the purposes of this study, this catchment is assumed to produce runoff at pre-development rates in
accordance with Wingecarribee Shire Council requirements for new developments.
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An overview of the catchment areas included in this study is included in Figure 3.10 below.

109334.81/m?2

Figure 3.10: Study area catchment overview (Nearmap)
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4, Post-Development Flood Behaviour

4.1. Hydroline Routes

The proposed development site intends to drain collected stormwater to the south of the proposed
development. Refer to civil engineering plans for this project and the associated Stormwater Management Plan
Report (ECLIPSE Consulting Engineers ref. 10530-003-smp).

As a result of this, there are likely to be changes to the flow regime of both Whites Creek and Stony Creek. A
visual summary of the pre-development and post-development flow paths of the existing hydrolines impacting
the development are shown in Figures 4.1 to 4.4 below.

¥

\ G

109334.81/m?

62168'87/m?]

Figure 4.1: Pre-development flow path for northern hydroline (Nearmap)
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109334.81/m?

Figure 4.3: Pre-development flow path for southern hydroline (Nearmap)
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Figure 4.4: Post-development flow path for southern hydroline (Nearmap)

This study has used runoff-routing models to quantify the expected changes to the output in specific storm
events. A summary of the changes between pre- and post-development flows are provided in Table 4.1 below.

Catchment Approximate Pre-Development Destination Post-Development Destination
Colour Area (m?)

Pink 100,000 Northern hydroline Southern hydroline

Red 62,000 N/A N/A

Yellow 8,000 Northern hydroline Southern hydroline

Orange 105,000 Southern hydroline Southern hydroline

Green 44,000 Northern hydroline Southern hydroline

Blue 42,000 Southern hydroline Southern hydroline

Table 4.1: Pre- and post-development flood behaviour

The analysis conducted in this study intends to report on the likely changes in flood behaviour because of the
changes to the flow regimes associated with the proposed development.

4.2. Wingecarribee Local Environment Plan Requirements

In accordance with the Wingecarribee Local Environment Plan 2010, the northern and southern hydrolines
investigated in this study full under Category 3 — Bank Stability & Water Quality. Refer to Appendix D for
mapping.

In accordance with Clause 7.5 of the Wingecarribee Local Environment Plan, the proposed development is
required to be designed in such a way that potential adverse impacts are avoided, managed, and mitigated
appropriately within 10 m from the top of bank.

As outlined in Section 3 of this report, neither the northern or southern hydrolines are readily observable as
natural watercourses, and as such the proposed development over these corridors is required to manage
potential adverse impacts. Because of the negligible definition of the existing banks of the watercourses, the
stability of the existing bed of the waterway is not meaningfully impacted by the proposed development. This
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flood study investigates and quantifies the impact of the development on the natural flow regime in a variety of
rainfall and flood events. Refer to the following section for details. The proposed development is subject to
Neutral or Beneficial impact for stormwater quality, which is considered in detail in the accompanying
Stormwater Management Plan (10530-003-smp). As such, the application is considered to meet the
requirements of the Wingecarribee Local Environment Plan for developments impacting riparian land.
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5. Hydraulic Modelling

5.1. Hydrological Data

ECLIPSE

A DRAINS model has been prepared as the primary means of quantitative analysis in this study. The rainfall
depth data shown in Table 5.1 below was used in conjunction with the procedures outlined in Australian Rainfall

and Runoff 2019 to determine pre- and post-development discharge rates.

Rainfall Depths (mm) [34.5375 (S), 150.3375 (E)] issued 24 March 2023 ‘

Annual Exceedance Probability (AEP)

Duration 50% 20% 10% 5% 2% 1%
1 min 2.02 2.77 3.31 3.87 4.67 5.31
2 min 3.16 4.2 4.97 5.76 6.89 7.85
3 min 4.43 5.94 7.04 8.17 9.79 11.1
4 min 5.64 7.61 9.05 10.5 12.6 14.4
5 min 6.73 9.15 10.9 12.7 15.3 17.4
10 min 10.8 14.9 17.8 20.9 25.2 28.7
15 min 13.4 18.4 22.1 25.9 31.3 35.7
20 min 15.2 20.9 25.1 29.4 35.5 40.4
25 min 16.6 22.8 27.2 31.9 38.5 43.9
30 min 17.8 24.2 29 33.9 40.9 46.6

45 min 20.3 27.5 32.8 38.2 45.9 52.3
1 hour 22.3 30 35.6 41.4 49.7 56.4

1.5 hour 25.5 34 40.2 46.6 55.6 63.1
2 hour 28.2 375 44.3 51.2 60.9 68.9
3 hour 32.9 43.9 51.7 59.6 70.7 79.6
6 hour 45 60.7 71.7 82.8 97.7 109

12 hour 64.1 88.7 106 123 145 162

18 hour 78.9 111 134 157 186 207

24 hour 90.7 130 158 186 220 246

30 hour 100 145 177 210 250 279

36 hour 108 158 194 231 275 308

48 hour 120 177 219 263 314 353

72 hour 135 200 249 303 364 411

96 hour 143 211 264 322 390 442

120 hour 147 217 271 332 402 457

144 hour 150 219 274 335 407 463

168 hour 151 221 274 335 408 464

Table 5.1: Design rainfall depth for the development site (Bureau of Meteorology)

5.2. DRAINS Model Arrangement

The model arrangements shown in Figures 5.1 and 5.2 below have been used to produce estimates of the

downstream flows from each catchment’s outlet point in the pre- and post- development scenario.

Flood Study Report — 2 Bowman Road, Moss Vale
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OOBlue OOOrange
2Bowman Rd S Old Dairy Road

g
2 Bowman Rd N

Figure 5.1: Pre-development DRAINS model arrangement
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Figure 5.2: Post-development DRAINS model arrangement

5.3. Results and Discussion

The tables below include critical flows in both the minor storm event (5% AEP) and major storm event (1% AEP)
for both pre- and post-development scenarios. This section also highlights the numerical difference in expected

output flows for the northern and southern hydroline catchments which will likely be induced by the proposed
construction at the subject site.
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Catchment Colour 5% AEP — Mean Maximum Catchment Flow (m3/s)

5 min 10 min 1 hour 6 hour 24 hour 72 hour 168 hour
Pink 0.599 0.911 1.154 0.665 0.487 0.362 0.305
Yellow 0.339 0.282 0.186 0.082 0.045 0.029 0.026
Orange 3.083 3.193 2.144 1.033 0.593 0.380 0.340
Green 1.863 1.550 1.023 0.453 0.249 0.159 0.143
Blue 1.778 1.480 0.977 0.433 0.237 0.152 0.136

Table 5.2: Mean maximum catchment flows - 5% AEP (DRAINS)

Catchment Colour 1% AEP — Mean Maximum Catchment Flow (m?3/s)

5 min 10 min 1 hour 6 hour 24 hour 72 hour 168 hour
Pink 0.930 1421 1.665 0.878 0.634 0.514 0.444
Yellow 0.464 0.437 0.232 0.110 0.056 0.041 0.036
Orange 4.790 5.344 2.778 1.386 0.741 0.540 0.467
Green 2.552 2.404 1.275 0.604 0.310 0.226 0.196
Blue 2.436 2.294 1.217 0.576 0.296 0.216 0.187

Table 5.3: Mean maximum catchment flows - 1% AEP (DRAINS)

As can be seen from the tables above, critical flows for each catchment appear to occur in events of duration
between 5 minutes and 1 hour. Storms of all durations show increases between the 5% AEP and 1% AEP events,
with volumetric increases in the order of 50%.

The tables below show mean flows in the 5% AEP and 1% AEP storm events at critical drainage links and outlets.

Link Location 5% AEP — Mean Maximum Link Flow — Pre-Development (m3/s)
5 min 10 min 1 hour 6 hour 24 hour 72 hour 168 hour
Overflow — 1 Bowman Rd 0.000 0.000 0.000 0.000 0.528 0.397 0.115
Northern Hydroline Outlet 1.863 1.550 1.023 0.453 0.777 0.556 0.258
Southern Hydroline Outlet 4.861 4.673 3.121 1.466 0.830 0.532 0.476
Table 5.4: Mean maximum link flows - Pre-Development - 5% AEP

Link Location 1% AEP — Mean Maximum Link Flow — Pre-Development (m3/s)
5 min 10 min 1 hour 6 hour 24 hour 72 hour 168 hour
Overflow — 1 Bowman Rd 0.000 0.000 0.000 0.000 0.784 0.615 0.476
Northern Hydroline Outlet 2.552 2.404 1.275 0.604 1.094 1.155 0.672
Southern Hydroline Outlet 7.226 7.638 3.995 1.962 1.037 0.756 0.654

Table 5.5: Mean maximum link flows - Pre-Development - 1% AEP

These results suggest that the infiltration basin at 1 Bowman Road has adequate capacity for overflows from
catchment north of Berrima Road for all storm events up to major events no longer than 6 hours. As such, in
both the pre-development and post-development scenarios, overflows from upstream catchments which
contribute to the northern hydroline are not expected except in major events producing significant volumes of
stormwater over long periods.

The tables below summarise the expected flows at the outlet of the northern and southern hydrolines in both
the 5% AEP and 1% AEP events, as well as the expected change in flows in these events compared to the pre-
development scenario.

Link Location 5% AEP — Mean Maximum Link Flow — Post-Development (m3/s)

5 min 10 min 1 hour 6 hour 24 hour 72 hour 168 hour

Northern Hydroline Outlet 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Southern Hydroline Outlet 5.002 5.657 3.569 1.793 1.251 0.877 0.638
Table 5.6: Mean maximum link flows - Post-Development - 5% AEP
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Link Location 1% AEP — Mean Maximum Link Flow — Post-Development (m3/s)
5 min 10 min 1 hour 6 hour 24 hour 72 hour 168 hour
Northern Hydroline Outlet 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Southern Hydroline Outlet 7.451 7.975 4.692 2.424 1.712 1.291 1.045
Table 5.7: Mean maximum link flows - Post-Development - 1% AEP

Link Location 5% AEP — Change in Mean Maximum Flow

5 min 10 min 1 hour 6 hour 24 hour 72 hour 168 hour
Northern Hydroline Outlet -100% -100% -100% -100% -100% -100% -100%
Southern Hydroline Outlet +2.9% +21.1% +14.3% +22.3% +50.7% +64.8% +34.0%

Table 5.8: Change in mean maximum link flows - 5% AEP

Link Location 1% AEP — Change in Mean Maximum Flow
5 min 10 min 1 hour 6 hour 24 hour 72 hour 168 hour
Northern Hydroline Outlet -100% -100% -100% -100% -100% -100% -100%
Southern Hydroline Outlet +3.1% +4.4% +17.4% +23.5% +65.1% +70.8% +59.8%

Table 5.9: Change in mean maximum link flows - 1% AEP

These results indicate that the proposed development will result in no disposal of stormwater to the northern
hydroline from the subject site and upstream catchments. Due to the redirection of stormwater, there is likely
to be an increase in stormwater discharged to the southern hydroline. In shorter events where stormwater
volumes are dominated by the Old Dairy Road catchment, increases are likely to be small, in the order of 5 to
15%. However, in longer events with more persistent flows, increases reaching over 50% can be expected,
reaching a maximum of 70.8% increase in the 1% AEP 72 hour event.

As the proposed development will result in changes to flood routing impacting downstream water bodies, a
high-level qualitative review of this data has been conducted as part of this study. The southern hydroline at the
subject site discharges to Whites Creek immediately downstream of the subject site. The capacity of the existing
drainage route to convey stormwater in major and minor rainfall events is not likely to be an issue, as excess
flows have adequate space to be discharged as overland sheet flow if drainage routes overflow.

A review of the Whites Creek Floodplain Risk Management Study & Plan was undertaken by Catchment
Simulation Solutions in February 2020. The existing flood study generally covers areas upstream of the
development site, which includes much of the township of Moss Vale. The Whites Creek catchment included in
the flood study has been included in Appendix B.

The station where modelled flood levels were recorded closest to the subject site was at Moss Vale Sewage
Treatment Plant. In the 1% AEP flood event, the peak flood level at this location is modelled as 655.98 mAHD. In
the PMF flood event, the peak flood level at this location is modelled as 657.97 mAHD. The surveyed levels at
the lowest point of the site are no lower than 659.00 mAHD. This indicates that the existing site and the
proposed development are unlikely to be inundated by flooding of Whites Creek in any rainfall events, meaning
there are no tailwater effects to be considered for the discharge design for this development.

Mean values for the 1% AEP flood flows at Moss Vale Sewage Treatment Plant have been provided in the review
of the flood study. The chart provided is included in Appendix C. The expected increase in flow due to the
proposed development in selected rainfall durations are shown in Table 5.10 below.
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Outlet Stream Flow — 1% AEP

10 min 1 hour 6 hour 24 hour
Southern Hydroline Pre-Development (m3/s) 7.638 3.995 1.962 1.037
Southern Hydroline Post-Development (m3/s) 7.975 4.692 2.424 1.712
Southern Hydroline Increase (m3/s) 0.337 0.697 0.462 0.675
Moss Vale Sewage Treatment Plant Flow (m3/s) 23.201 48.121 53.198 45.515
Relative Increase to Downstream Flooding (%) 1.5 1.4 0.9 1.9

Table 5.10: Relative increase to downstream stream flow — 1% AEP

This table indicates that the proposed development will result in an up to 2% increase in stream flow in Whites
Creek in major flooding events. This increase has been indicated conservatively with the assumption that critical
storm events occur simultaneously upstream for Whites Creek and the catchments considered in this study.

The proposed development is estimated to have a small but non-negligible impact on the receiving waters
immediately downstream of the subject site. With appropriate design consideration, the outlet structures at the
discharge point could be designed to effectively manage increased flows and ensure excessive scour and
downstream flooding are minimised.
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Appendix A — Subject Site Survey
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Appendix B — Whites Creek Catchment (Whites Creek Flood Study)

Flood Study Report — 2 Bowman Road, Moss Vale Page 30



psoPS

(IMoss)\ValelShowground

g,

!

LEGEND
Whites Creek Catchment —— Waterway
|:| Future Development Area —— Railway Line

Stormwater Pipes
and Structures

N
W- E
S
Scale 1:18,700 (at A4)
0 250 500

i

Figure ES1:
Whites Creek Catchment




ECLIPSE

Appendix C— Moss Vale Sewage Treatment Plan 1% AEP Stream Flows
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ARR2016 Box Plots at Focus Locations for Whites Creek 1% AEP Design Event

Moss Vale Sewage Treatment Plant
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Appendix D — Wingecarribee Local Environment Plan 2010 Natural Resources
Sensitivity Map
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Category 3 - Bank Stability & Water Quality
(within 10 metres from the top of stream bank on each side)

m Natural Waterbodies

[ ] Regional Wildiife Habitat Corridor

Cadastre

| | Cadastre 04/11/11 © Land and Property Information (LPI)
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(GDAS4) Zone 56

Map identification number:
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