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subject to and issued in accordance with the agreement between Boston Global and Northrop
Consulting Engineers. Northrop Consulting Engineer accepts no liability or responsibility
whatsoever for it in respect of any use or reliance upon this report by any third party. Copying
this report without the permission of Boston Global or Northrop Consulting Engineers is not
permitted.
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1. Introduction

Northrop Consulting Engineers (Northrop) has been engaged by Boston Global to prepare
documentation in support of a Development Application (DA) Submission to Penrith City
Council (PCC) for the proposed residential development at 28-32 Somerset Street, Kingswood.

The proposed development will involve the demolition of an existing residential dwellings within
the subject site and the construction of a 4-star hotel.

Northrop has been engaged to prepare a Stormwater Management Report (and accompanying
plans) for the proposed development.

The report outlines the stormwater management strategy developed for managing stormwater
runoff from the proposed development, so to document that the proposed concepts meet
Council’s specifications and requirements within the 2014 DCP as well as Stormwater
Drainage for Building Developments. This report should be read in conjunction with Northrop’s
prepared civil DA drawing set 202701 DA1.01-DAG6.01.

Structural Electrical Environmental Civil Hydraulic Mechanical
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2. Site Description

2.1. Existing Site Description
The address of the subject site is 28-32 Somerset Street, Kingswood. The site is located within
B4 mixed use land zoning area. Refer to Figure 1 for the site location.
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Figure 1 - Locality Plan

The site is generally trapezoidal in shape and covers an area of approximately 1694 m?2. The
site is enclosed by Somerset Street on the western boundary and Hargrave Street on the
southern boundary.

The existing (pre-development) site condition consists of a single storey dwelling located on 28
Somerset Street whilst 30 and 32 Somerset Street are vacant.

Based on survey information, the general site levels fall from a maximum RL of approximately
49.10 m AHD along the western boundary to a minimum RL of approximately 47.58 m AHD on
the eastern boundary constituting an average grade of 4.4%. Refer to Attachment A for the
existing site survey plan.
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2.2. Proposed Development
The proposed development will involve the demolition of 1 existing residential dwelling within
the subject site and the construction of a 4 star hotel.

Figure 2 — Proposed development 3d view

Refer to the architectural drawings prepared by Rothelowman Architecture for more details.

2.3. Existing Stormwater Infrastructure
Council has confirmed that there is no existing stormwater infrastructure (i.e. below ground pit
and pipe system) present within the roadways fronting the site and that the nearest council
stormwater asset is approximately 200m east along Hargrave Street. Please refer to Northrop’s
civil DA drawings for further details.

For further information on services such as electrical, sewer, water and gas refer to other
disciplines.

2.4  Existing Services & Utilities
Based on a Dial Before You Dig assessment, the following services & utilities are available for
the proposed development;

* Jemena Gas

» NBN Underground Fibre Optic Cable
» Sydney Water (sewer and water)

* Telstra

Structural Electrical Environmental Civil Hydraulic Mechanical
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2.5 Ground Water
Based on the geotechnical report prepared by Douglas Partners, groundwater will not be an
issue as the lowest basement level is above the groundwater table. Tanking of the basement is
not expected.

Structural Electrical Environmental Civil Hydraulic Mechanical
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3. Overland Flow Study

The site falls within the South Creek Catchment at the upper end of the Werrington Creek sub-
catchment. Referring to the South Creek Flood Study, we have concluded the site is not
affected by flooding due to upwelling of natural water courses or stormwater channels.

The topography of lands surrounding is relatively flat avoiding landforms that would
concentrate surface stormwater runoff. Thus, in this basis we believe it is unlikely the site is
affected by overland flow.

4. Stormwater Management

The stormwater Management measures have been designed to comply with the following
guidelines:

» Australian Rainfall and Runoff;
» Penrith City Council’'s Development Control Plan (DCP), 2014; and
» Penrith City Council’'s Stormwater Drainage for Building Developments

4.1. Proposed Stormwater Drainage Network
Stormwater generated across the site will be captured and conveyed across the site via an in-
ground stormwater pit and pipe network. The pit & pipe arrangement will collect/convey site
runoff via outlets to the kerb. Only one (1) connection point per 15m street frontage will be
provided as per Council’s requirements. A rainwater tank is proposed to collect roof drainage
and be utilised for re-use opportunities around the site.

The ILSAX method has been used to model the hydrologic and hydraulic characteristics of
stormwater runoff and flow across the site using DRAINS. The system will be designed for a
10% AEP storm event while the overland flow paths will be designed for the 1% AEP storm
event. Any areas that cannot be provided with an overland flow path will have a system
designed for the 1% AEP storm event. The proposed system will include rainwater reuse and
water quality treatment measures in accordance with Council’s guidelines. The rainfall data
adopted for the stormwater design were based on 2016 data from Australian Runoff and
Rainfall data hub.

The proposed discharge connection is 2 x 125 x 75 Rectangular Hollow Sections (RHS) at the
kerb and gutter at the lowest point of the site. This connection point will only drain the
stormwater from the roof as the podium and basement ramp stormwater will drain to the
basement pump-out system and discharge to the public drainage at a later stage (generally
after the peak flow). The RHS will also assist to reduce the flow velocity at this connection to
the Council kerb and gutter. The rainwater tanks and water quality chamber will also assist to
offset the peak flow discharged from the site.

Structural Electrical Environmental Civil Hydraulic Mechanical
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As the site discharge exceeds the maximum of 25I/s for the 10% AEP event, DRAINS
modelling was undertaken to analyse the impacts of the site discharge to the gutter flows in
Hargrave Street.

The catchment area draining to the existing kerb inlet pit in Hargrave St, downstream of the
site, was determined utilising contours obtained from “Elevation and Depth — Foundation
Spatial Data” (ELVIS). Figure 3 shows the existing catchment and location of the pit in relation
to the subject site.

TCHMENT AREA = 1.023Ha
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‘ INLET PIT
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Figure 3: Catchment of the existing kerb inlet at Hargrave St.

The catchments and gutter flow was modelled in DRAINS and the 1% AEP and 10% AEP
results are provided Figure 4 and Figure 5.

Generally, it can be observed that the increase in stormwater discharge caused by the site is
negligible in both the minor and major storms. The maximum flow depth increases by only
4mm in the 10% AEP storm and 5mm in the 1% AEP storm, and in both cases the V x d is still
less than 0.4, and therefore the overland flow route is still safe.

Il Structural Electrical Environmental Civil Hydraulic Mechanical
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4.2. Rainwater Harvesting and On-site Re-use
Rainwater harvesting will minimise the generation of stormwater from the development and as
such, a 15kL rainwater tank is proposed. This will be utilised to capture all roof drainage. In this
regard, the concept stormwater design is considering reuse for irrigation of the landscaped
areas.

4.3 OSD Requirements
On-site detention is not required for the proposed site based on Penrith City Council’s
Stormwater Drainage for Building Developments document. In this case, stormwater is to
discharge to the kerb and gutter system in Hargrave Street as described in section 4.1.

For more details refer to the civil DA drawings.

5. Stormwater Quality

The stormwater quality management measures have been designed to comply with the following
guidelines:

« Penrith City Council’'s Water Sensitive Urban Design Policy;
» Penrith City Council’'s Water Sensitive Urban Design Technical Guidelines

5.1  Music Modelling
The MUSIC software package was used to assess the extent of pollutant discharged from the
site. The effectiveness of the proposed “treatment train” has been assessed based on
modelling of the post development conditions with treatment measures

To appropriately manage the volume of pollutants discharged from the site, a treatment train
will need to be developed to capture and remove as much of the pollutants from the site before
they are discharged to the street;

« Building Runoff — via first flush devices to rainwater reuse tank;
* Rainwater Reuse Tank;

« Stormfilter 3 x cartridge system (Ocean Protect); and

* 2 x Ocean Guard (Ocean Protect) filter basket;

The results from the MUSIC model of the site under proposed conditions with the described
treatment devices are presented in Table 2 below.

Structural Electrical Environmental Civil Hydraulic Mechanical
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Table 2 - MUSIC modelling results of the Subject Site under Post Developed Conditions

Pollutants % Reduction Under % Reduction Targets
Proposed Conditions | required by Council

Gross Pollutants (GP) 100% 90%

Total Suspended Solids (TSS) 87.5% 85%

Total Phosphorous (TP) 68% 60%

Total Nitrogen (TN) 51.5% 45%

Refer to Figure 4 for the MUSIC modelling results for the proposed development.

o
g
—
Ground - 456.34m* (70% Imp.) [Mixed]
=
L Roof - 779m* (100% Imp.) [Mixed
@ | =
T ik 28 /@ =
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Rainwater Tan| Il ' r‘\ ¢
1 ] \
& . Gl g
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Total Nitrogen (kg/yr) 2.05 0.897 51.5
Gross (kg/yr) 26.6 2.06E-5 100
&l
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Figure 4 - MUSIC screenshot of Modelling Results of the Site Area under Proposed Development Conditions

The results in Table 2 show that the implementation of the proposed treatment devices within
the treatment train can effectively capture and remove a sufficient amount of pollutants from
the site. The results demonstrate that the proposed treatment train can effectively reduce the
total volume of pollutant discharged from the site under proposed conditions to ensure they
meet Council’s requirements of:

» Gross Pollutants (GP) Reduction: 90%
» Total Suspended Solids (TSS) Reduction: 85%
» Total Phosphorus (TP) Reduction: 60%

Structural Electrical Environmental Civil Hydraulic Mechanical
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» Total Nitrogen (TN) Reduction: 45%

5.1.1. PROPOSED STORMWATER TREATMENT TRAIN
In order to achieve the reduction targets presented in Section 5.1, the following treatment
devices are required as part of the treatment train:

* Ocean Protect OceanGuard 200 inserts

A total of 2 x Ocean Protect OceanGuard 200 inserts will be used as pre-treatment for
stormwater runoff to capture litter and coarse sediment from part of the site. The following
capture rates have been adopted for the MUSIC model, based on information provided by

Stormwater360:
o TSS 85%
o TN 45%
o TP 60%
o GP 90%

» 15kL Rainwater Tank

A 15kL rainwater tank will be implemented to capture stormwater runoff generated off the roof
of the building (approx. 779m?). The collected rainwater will be used for irrigation of the
landscaped areas across the site (approximately 280m?).

The reuse rate adopted for the rainwater 0.4kL/m?/year as per Penrith’'s WSUD Technical
Guidelines (2015).

According to the MUSIC model, the percentage of non-potable demand met is 91.96%.

A draft operation and maintenance Schedule for the above treatment devices is presented in
Appendix C.

6. Conclusion

Northrop Consulting Engineers has prepared this report and the corresponding drawings to
provide information to Penrith City Council on the stormwater management requirements for the
development to assist Council in assessing the Development Application.

The findings of this report and associated concept designs indicates effective stormwater
management measures can be integrated into the proposed development, in accordance with
the Penrith City Council’s engineering standards, and that no major factors relating to stormwater
management would preclude the proposed development of the site.

Structural Electrical Environmental Civil Hydraulic Mechanical
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Attachment A — Site Survey
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28-32 Somerset Street Kingswood

Stormwater Maintenance Schedule

Prepared on 13.11.20

B NORTHROP - vove e e |

Inspected by: . ....ooeiiiii
Date of Inspection: ...........ocoiiiiiiiiiiii
Next INSpection: .........ccviiiiiiii s

Site Description: The site is located on the eastern side of Somerset Street and on the corner of Hargrave Street.

Site Area: 1694m”"2

Site Access: Direct access to the site will be by Hargrave Street.

Inspected

Maintenance

Items to be Inspected Frequency Performed by Needed Maintenance Procedure Initial
Yes No Yes No
General
. . Four Mont_hlyl (_)wner/ Remove grate and inspect internal walls and base, repair where required. Remove any collected sediment, debris, litter and vegetation. (e.g. Vacum/eductor truck)
Stormwater surface inlet pits After Major Maintenance } ’ o N iy
Inspect and ensure grate is clear of sediment, debris, litter and vegetation. Ensure flush placement of grate on refitment
Storm Contractor
. . . Owner /
General inspection of complete stormwater drainage . N . . I . .
e R N Bi-annually Maintenance Inspect all drainage structures noting any dilapidation, carrry out required repairs.
system (that’s visible - including roof gutters)
Contractor
Rainwater Tanks
Owner /
First Flush Device 6 Monthly Maintenance Inspect first flush device to ensure correct operation. Remove accumulated litter & debris. If device is not functioning properly repair or replace.
Contractor
. aner/ Check for evidence of access by animals, birds or insects including the presence of mosquito larvae. If present, identify access point and close. If evidence of algae
Internal Inspection 6 Monthly Maintenance N N 9
growth, find and close points of light entry.
Contractor
Owner /
Tank and Lids 6 Monthly Maintenance Check structural integrity of tank including roof and access covers. Any dilapidation including holes or gaps are to be noted and repaired.
Contractor
Owner /
Depth of Sediment within Tank Every 2 Years Maintenance De-sludge tank(s) by engaging professional cleaner
Contractor

Primary Treatment

Refer Maintenance /

Stormwater 360 Enviropod Pit Inserts (or equivalent) Manufacturers Specialised Refer to manufacturers operation and maintenance manual.
Manual Contractor

Secondary Treatment
Refer Maintenance /

Stormwater 360 Stormfilter Cartridges (or equivalent) Manufacturers Specialised Refer to manufacturers operation and maintenance manual.
Manual Contractor

Prepared by Northrop Consulting Engineers Pty Ltd
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