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Limitations Statement

The sole purpose of this report and the associated services performed by MIEngineers is in
accordance with the scope of services set out in the contract between MIEngineers and the Client.
That scope of services was defined by the requests of the Client, by the time and budgetary
constraints imposed by the Client, and by the availability of access to the site.

MIEngineers derived the data in this report primarily from site visits, discussions with the Client,
information provided by the client and/or Government Authority and current methodologies. The
passage of time, manifestation of latent conditions or impacts of future events may require further
exploration at the site, subsequent data analysis, and re-evaluation of the findings, observations
and conclusions expressed in this report.

In preparing this report, MIEngineers has relied upon and presumed accurate information (or
absence thereof) provided by the Client and others identified herein. Except as otherwise stated in
the report, MIEngineers has not attempted to verify the accuracy or completeness of any such
information.

The findings, observations and conclusions expressed by MIEngineers in this report are not, and
should not be considered, an opinion concerning anything other than as outlined in the scope of
works. No warranty or guarantee, whether express or implied, is made with respect to the data
reported or to the findings, observations and conclusions expressed in this report. Further, such
data, findings, observations and conclusions are based solely upon site conditions and information
in existence at the time of the investigation.
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1.0 Executive Summary

MIEngineers have been engaged by Scots College Glengarry c/o Baxter & Jacobson Architects to
undertake Neutral or Beneficial (NorBE) Assessment for a proposed alterations and additions to the
scotts college glengarry campus 369 Jacks Corner Rd Kangaroo Valley NSW 2577. It is required under
the Environmental Planning and Assessment Act, 1979 and the development proponent’s
responsibility to prove that a development would have a neutral or beneficial effect on water quality.
This report addresses the requirement by WaterNSW ‘Developments in the Sydney Drinking Water
Catchment’ for any development within the Sydney drinking water catchment as the site is located
within the Shoalhaven River catchment, as seen in Figure 1 below. This report is submitted as a
supporting document for the Development Application (DA) submission shown attached in Appendix
A to demonstrate that Neutral or Beneficial Effect (NORBE) on water quality has been achieved for the
proposed development.

This assessment includes:

(i) An investigation into the existing water cycle;

(ii) An assessment of how the proposed development might affect the management
of the water cycle;

(iii) A conceptual plan for managing the water cycle to achieve a neutral or beneficial effect (NorBE)
on the quality of water leaving the site.

MI engineers staff inspected the site on 23™ September 2024, Weather on that day was mild and dry.

Figure 1: Site location (shaded yellow) Development location (shaded red) © Six Maps
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Figure 2: Sydney Drinking Water catchment
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2.0 Project Description

Proposed alterations to an existing Outdoor Educational establishment as part of an overall
Masterplan upgrade for the existing facility known as The Scots College. The proposed works are
located within the existing area of development with and comprise of the construction of new general
learning areas (GLAs), with dormitories. The proposal also includes an upgrade of existing internal and
main access to the site, relocation of maintenance / storage sheds, a new canoe store building (Class
10a building), upgraded parking and relocation of staff accommodation, a chapel, multipurpose room,
music class, linen store, administration building and kitchen & dining. The master plan of the proposed
development has been prepared by Baxter & Jacobson Architects and is shown in Figure 3. It is
proposed that the works are to be conducted over two (2) stages as below master plan (Figure 3).

A detailed survey has been provided by “SET Consultants Pty Ltd on 07/08/2024 as presented in
Appendix B. The site generally falls towards the southwest and southeast directions and existing
stormwater drainage system includes a dam, a stormwater detention basin, pits and pipe network and
few swales.
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3.0 The site
3.1 General Conditions

The development property area is 17.5ha mainly covered with denser vegetation
identified as being a possible bushfire impact to the proposed building works is
located to the north, west and east within the subject site.

3.2 Topography and Drainage

The site grades at about 10-15 percent towards the south-west and south-east
directions to the existing stormwater basin & dam and then drains into the Kangaroo-
river and ultimately into Shoalhaven River.

3.3 Climate

The area has a warm temperate climate with summer-dominated rainfall. Nearby
Nowra has a mean annual rainfall of 1,133 mm and has a mean 127.7 wet days a
year. Pan evaporation is relatively high; approximately 1,671 mm/yearl. Potential
evapotranspiration (PET) is about 1,275mm (estimated from BOM mapping). For the
Music model climate Zone 9 rainfall zone of Kangaroo River was used.

| pX

Rainfall Zones

27 Latgow
.

Catchment Name |369 Jacks Cnr Rd, Kangaroo Valk

Rainfall Station IZone_E_Grmn_BUDDEROO
4 ET Station IUserdeflned monthly PET
= Start Date [1701/1995 12:00 AM
hA End Date [31712/1399 11:54 PM

Modelling Time Step |6 Minutes

X Close

: .,,, . Figure 4: Catchment properties

9 Wngeso
* Goutnen

Figure 5: Sydney Drinking Water Catchment
o 10 2 40w MUSIC climate zones
S N W, V—
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4.0 Stormwater Drainage
4.1 Catchment Context

From the survey provided, the crest area was identified around the existing main car
parking area with contours falling to the south-west and south-east directions
towards the Kangaroo Valley River. The total catchment area is divided into
catchment areas as figure 4.
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Figure 6: Post Development Catchment Plan

4.2 Stormwater Design

The design intent is to allow for stormwater to drain from the site by gravity. The
proposed building roofs were designed to drain towards the proposed rainwater
tanks and any overflow from rainwater tanks will be conveyed to the proposed pit
and pipe network. All surface runoff from the internal landscaping area has been
captured by the proposed pit and pipe network and conveyed to the proposed
detention basin or existing detention basin or swales for treatment before getting
discharged from the site. The runoff from the proposed gravel road has been
captured by the proposed swales.
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The stormwater drainage system was designed to accommodate the 100-year ARI
(1% AEP) major storm event and 10-year ARI (10% AEP) minor storm event. A
DRAINS model was developed to determine the required size for the rainwater tanks,
OSD basin and required size for pit & pipe network.

ol STORMWATER LEGEND
. —]busting Dam s

1Eistig D |

) 0
i

Propased Swale of 225m in lergth |

SCALE 1:500

STORMWATER PLAN
SCE 1A

Figure 7: Stormwater Plan & Water Quality Measures
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5.0 Proposed Water Quality Treatment Measures

The following water quality devices have been proposed for stormwater treatment
within the site:

5.1 Existing Stormwater Detention Basin

The catchment area 01 is drain to the existing detention basin which have following
dimensions:

Surface area = 150m?

Extended Detention Depth =0 .35m
Permanent Pool Volume =52.0m3
Initial Volume = 52.0m?

5.2 Existing Dam

The catchment area 02, 03 & 04 is drain to the existing dam which have following
dimensions:

Surface area = 950m?

Extended Detention Depth =1.0m
Permanent Pool Volume =950.0m?

Initial Volume = 950.0m3

5.3 Proposed Stormwater Detention Basin

The catchment area 02, 03 & 04 is drain to the proposed detention basin which have
following dimensions:

Surface area = 100m?
Extended Detention Depth =0.5m
Permanent Pool Volume =100.0m?3

Initial Volume = 100.0m?3

BUILDING A BETTER WORLD Page |10
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5.4 Proposed Swale- 01

The catchment area 08 (uncontrolled) is drain to the proposed swale-01 which have
following dimensions:

Length =120.0m

Bed slope = 1%

Width = 2.0m

Vegetation height = 0.2m
Side slopes = 1V:3H

5.5 Proposed Swale- 02

The catchment area 10 (uncontrolled) is drain to the proposed swale-02 which have
following dimensions:

Length = 90.0m

Bed slope = 1%

Width = 2.0m

Vegetation height = 0.2m
Side slopes = 1V:3H

5.6 Proposed Swale- 03

The catchment area 11 (uncontrolled) is drain to the proposed swale-02 which have
following dimensions:

Length =225.0m

Bed slope = 1%

Width = 2.0m

Vegetation height = 0.2m

Side slopes = 1V:3H

BUILDING A BETTER WORLD Page |11
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5.7 Rainwater Tanks for Proposed Buildings

The roof catchment area is drain to the proposed rainwater tank with a capacity of
10,000L per building with re use as per table 1 of WaterNSW drinking catchment
modelling guidelines.

Table 1: Water demands for rural and urban dwellings

Rural dwelling Urban dwelling
rainwater tank sole water supply reticulated water supply
Annual internal use in kilolitres (kL/yridwelling)
Ne. of bedrooms? 1to 2 3 4 5 1to 2 3 | 4 -]
Toilet (25%) 3 44 57 71 46 BE 86 106
Toilet + laundry (50%) B0 88 115 142 91 131 172 212
Toilet + |unciry + hol werter 110 159 | 206 | 256 | 164 | 237 | 300 | 384
(90%:)
Toilet + laundry + hot water +
other (100%) 122 175 230 283 183 263 343 424
Daily internal use in kilolitres (kL/day/dwelling)
MNo. of bedrooms 1 2 3 4 1to 2 3 l 4 -]
Toilet (25%) 0.085 0.120 0.155 0.195 | 0.125 | 0.180 @ 0.235 | 0.290
Toilet + laundry (50%) 0165 0.240 0.315 0.390 | 0.250 | 0.360 @ 0470 | 0.580
;rg-::)ug; laundry + hot water 0300 | 0435 | 0565 | 0.700 | 0.450 | 0.650 | 0.845 | 1.045
Toilet + laundry + hot water +
other (100%) 0.335 0480 0.830 0775 | 0.500 | O.720 | 0840 | 1.160

External and commercial / industrial use

External residential use eg

gandans For a typical urban lot - 0,15 kl/day/dwelling or 55 kL/yr/dwelling

Indicative 0.1 kL/day/1000 m* of roof area (internal use) & 20
Commercial / Industrial Use kLyrM000 m (external use) - Development-specific data may provide
better reuse values

1 MNote - Where the number of bedrooms i unknown as for subdivisions, assume 4 badrooms per dwelling

5.8 Buffer Zone

These are landscaped areas where surface runoff from impervious surfaces flows
over before reaching the next capture or conveyance point. They are the
landscaped areas situated between uncontrolled surfaces and the swales they flow
into.
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6.0 Stormwater Quality Modelling
6.1 Introduction

The estimated pre and post development sediment and pollutant loads are
modelled using MUSIC (Model for Urban Stormwater Improvement
Conceptualisation), developed by eWater.

Statistics are produced in MUSIC for the following pollutants:
e TSS - Total Suspended Solids (kg/yr)
e TP - Total Phosphorus (kg/yr)
e TN - Total Nitrogen (kg/yr)
e Gross Pollutants (kg/yr)

6.2 Soil Profile

Two soil profile reports from the closest available locations to the site indicate that
the soil at a depth of 500mm is classified as Medium to Heavy Clay. (Attached in
Appendix C).

6.3 Stormwater pollutant input parameters

Table 2 and 3 show the stormwater pollutant input parameters to be used for each
surface type and land use or zoning for base flow and storm flow. Strong justification
must be provided where alternative pollutant input values are used. Base flow
parameters are applied to groundwater flow, and stormwater flow parameters are
applied to surface runoff.

BUILDING A BETTER WORLD Page |13
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Table 2. Base flow pollutant concentration parameters1 (based on fletcher et al.,2004)

Concentration (mg/L-logn) | Total suspended solids | Total phesphorus Total nitrogen
Mean Std. dev. Mean Std. dev. Mean Std. dev.
Surface type
Ru,Dfsi - - - - - -
Sealed roads® 1.20 0.17 -0.B5 0.19 011 012
Unsealed roads* 1.20 0.17 -0.85 0.19 011 012
Ercding gullies* 1.20 0.7 -0.85 0.19 01 012
Revegetated land®* 1.15 0.17 -1.22 0.19 -0.05 012
Cuarries® 1.20 0.17 -0.85 0.19 011 012
Land use/zoning
Residential 1.20 0.7 -0.85 0.19 01 012
Commercial 1.20 0.17 -0.B5 0.19 011 012
Industrial 1.20 0.17 -0.85 0.19 011 012
Rural residential 1.15 0.17 =1.22 0.19 -0.05 0.12
Agricultural 1.30 0.13 -1.05 0.13 0.04 0.13
Forest 0.78 0.13 -1.52 0.13 -0.52 0.13

" Derived for NSW.

? Roofs have no base flow.

¥ Most urban sealed roads are fully sealed 1o a guller or concrete edge and thus have no baseflow, whereas rural sealed
roads invariably include unsealed shoulders, which do generate basefllow. Rural sealed roads should therefore be modelied
wilh the shoulders and given a 50% impervious value — ses loolnate Table 4.2,

4 additional surface types nat included in Fletcher at al. (2004).

8 Revegetated land means cleared land that has been replanted with trees and shrubs and fenced-off from livestock.

Table 3. Storm flow pollutant concentration paramters1 (based on Fletcher et al.,2004)

Total suspended
Concentration (mg/L-loga) solids Total phosphorus Total nitrogen
Mean Std. dev. Mean Std. dewv. Mean Std. dev.
Surface type
Roofs 1.30 0.32 -0.88 0.25 0.30 0.19
Sealed roads 243 0.32 -0.30 0.25 0.34 0.19
Unsealed roads? 3.00 0.32 -0.30 0.25 0.34 0.19
Eroding gullies? 3.00 0.32 -0.30 0.25 0.34 0.19
Revegetated land®? 1.85 0.32 -0.66 0.25 0.30 0.19
Quarries? 3.00 0.32 -0.30 0.25 034 0.19

6.4 Post Development Modelling Assumptions
The post-development model is comprised of the following source nodes:
Node HWO1

Gravel road (unsealed) catchment area of 452m? of impervious, Roof catchment area
268m? of impervious and turf landscaping catchment area of 368m?2 of pervious,
drains to the existing detention basin of the capacity of 52m3.
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Node HW02

Controlled-Concrete paths and Concrete drain catchment area of 586m? of
impervious, Roof catchment area of 734m? of impervious and turf landscaping
catchment area of 414m?2 of pervious, controlled drains via pit and pipe network and
to the Swale HWO02 length of 120m.

Node HW02

Uncontrolled-Gravel Road (unsealed) catchment area of 1390m? of impervious, Roof
catchment area 206m? of impervious drains to Swale HW02 length of 2120m through
the buffer zone

Node HWO03

Controlled-Concrete paths and Concrete drain catchment area of 421m? of
impervious, Roof catchment area of 842m? of impervious, Gravel Road catchment
area 90m? of impervious and turf landscaping catchment area of 322m? of pervious,
controlled drains via pit and pipe network and to the Swale HWO03 length of 90m.

Node HWO03

Uncontrolled-Gravel Road (unsealed) catchment area of 358m? of impervious, turf
landscaping catchment area 80m? of pervious drains to Swale HWO03 length of 90m
through the buffer zone

Node-New Detention Basin

Concrete paths and Concrete drain catchment area of 1500m? of impervious, Roof
catchment area of 2789m? of impervious and turf landscaping catchment area of
101m? of pervious, drains via pit and pipe network and to the proposed detention
basin of the capacity of 200m3.

Node-Existing Dam

Concrete paths and Concrete drain catchment area of 1334m? of impervious, Roof
catchment area of 1023m? of impervious and turf landscaping catchment area of
1013m? of pervious, drains to the Existing Dam.

Node-Swale HW02

Uncontrolled-Gravel Road (unsealed) catchment area of 2725m? of impervious, Roof
catchment area 244m? of impervious drains to Swale HW02 length of 225m.

The Music model is shown diagrammatically in Figure 8 & Figure 9
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MI =eNGINEERS

Uncontrolled Roofs and Clas: - 1560m* - 100% Imp. [Roof]

Uncontrolled Gravel Road Track - 3899m” - 50% Imp. [Unsealedroad], MEDIUM-HEAVY CLAY

Uncontrolled Landscape - 5635m? (100% Perv.) [Revegetatediand]

Roof and Classrooms to Exis - 418m* - 100% Imp. [Roof]

Existing uncontrolled Pathways and Patios - 2049m? - 100% Imp [Mixed] Pre-Development Node

I

Gravel Road Track to Existing Basin - 720m? - 50% Imp. [Unsealedroad

Existing Basin -52m3

Landscape to Existing Basin - 395m* (100% Perv.) [Revegetatediand]

Figure 9: Music Model Pre-development

6.5 Modelling Results

6.5.1 Mean Annual Loads

Gravel Road Track to Existing Dam - 764m? - 50% Imp. [Unsealedroad]

Dam - 950m3

Landscape to Existing Dam - 1225m* (100% Perv.) [Revegetatediand]

Pathways and Patios to Existing Dam - 833m? - 100% Imp [Mixed]

Table 4 contains the results of the modelling. It shows the proposed development
would improve the existing mean annual load export of sediment and nutrients.

Table 4: MUSIC Results: Mean Annual loads

Sources Residual Load
Pre Post Pre Post
Flow (ML/yr) 20 20.9 19.1 20.3
Total Suspended Solids (kg/yr) 10100 9480 7610 848
Total Phosphorus (kg/yr) 7.64 7.64 6.2 3.19
Total Nitrogen (kg/yr) 48.2 51.3 42 36.9
Gross Pollutants (kg/yr) 290 399 213 8.06

% Reduction
Pre Post
4.5 2.87
24.7 91.1
18.8 38.2
12.9 28.1
26.6 o8

Table 5: Residual Load Comparison

NORBE - RESIDUAL LOAD COMPARISON

| NorBE Pre Post Reduction
Flow (ML/yr) 19.100 20.3 -6.3%
Total Suspended Solids (kg/yr) 76100 848 0 88.9%
Total Phosphorus (kg/yr) 6.20E+00 3.19E+00 48.5%
Total Nitrogen (kg/yr) 4.20E+01 3.69E+01 12.1%
Gross Pollutants (kg/yr) 213.0 8.1 96.2%

BUILDING A BETTER WORLD
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7.0 Conclusion

In conclusion, the proposed stormwater quality measures, consisting of Existing
sediment basin, proposed sediment basin, Existing dam, Onsite detention tanks,
three swales and buffer zones will be sufficient for the proposed development to
achieve both NORBE and water quality reduction targets by Shoalhaven City
Council.
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Appendix 1 | DA Drawings
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