l\ FORUM CONSULTING
ENGINEERS

1 May 2020
Ref. 40813

Lake Macquarie City Council
Box 1906
Hunter Regional Mail Centre NSW 2310

RE: DA/11/2017: Proposed Multistorey Commercial & Residential Flat Building -
Brooks Parade, Belmont

Reference is made to Council’s correspondence to Monteath & Powys P/L of 17" March 2020,
itemising items to be addressed in support of the above development application.

In response to civil engineering matters raised, the following is advised:

Item 5 — Landscape Design

5.1 The stormwater design has been amended to have no adverse affect on proposed
deep soil zones.

ltem 7 — Stormwater Management

7.1 The actual site soil conditions, as detailed in the Regional Geotechnical Solutions
report RGS01385.1-AC, 13/02/2018, indicate that the soil profile consists of
aelion/alluvial sands from 0.3-2.6/2.8m below the surface (borehole results
attached).

These materials are clearly permeable.

The reference to clays, siltstones and sandstones relate to profiles located from 3m
and deeper from the surface, at a level well below the tidal Lake Macquarie water
levels.

Therefore these are too deep to have any effect on infiltration.

7.2 The high water table is located 1-2m below the ground surface levels. From many
years’ experience of building along the foreshore in this area of Belmont, it is
advised that the groundwater encountered is tidal.

7.3 Infiltration in this case is suitable, and Council’s DCP conditions not relevant, as
follows:

e The depth to the groundwater is not relevant, as this level is Lake
Macquarie’s water level

e From Council’s DCP where the groundwater level is greater than 1m below
the surface, the groundwater level is not an issue.
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7.4

7.5

7.6

e The volume of water generated by the area of the development is miniscule
cf. the volume of Lake Macquarie, with the development having no effect on
the levels of groundwater.

e The minimum clearance of the infiltration pits from buildings in accordance
with Council’s DCP for the soil types is 1m.

e The building basement level is significantly below the water table so
infiltration has no adverse effect on the building foundations, even if located
immediately adjacent to the building.

From the flood study undertaken for the developments, reference Forum Consulting
Engineers ‘Limited Flood Study Investigation’, reference 40813.02, 30 September,
2016 (relevant extracts attached), it was determined that under tidal influences
including potential lake level rises, the existing open stormwater channel to the
north of the site only has an ARI 1 capacity.

Infiltration was proposed to drain all landscaped and paved areas to the
development, whilst all roof areas are discharged to rainwater tanks for reuse. The
requirement now to address water quality for the landscaped and paved areas is
proposed to be addressed with construction of filter media basins.

Inclusion of these with an additional infiltration depth would result in the base levels
being too close to the groundwater levels, so for this reason we are no longer
proposed infiltration basins but water quality basins overflowing to a formal
stormwater system connected to Brooks Parade stormwater system, as now
detailed on our amended drawing 40813-SWD 01F.

Attached to this report are the MUSIC calculations supporting this proposal.

With reference to comment 7d) The stormwater concept has been misunderstood.
The design is for all paved and landscaped areas to go now to the water quality
basins (previously to the proposed infiltration basins), all roof water to the rainwater
tanks for reuse.

The only water going to the basement pumpout pit is from 40m? of exposed ramp
area.

For the amended stormwater drawings we have now amended our line types to
hopefully indicate this more clearly.

Item 8 — Vehicular Access

8.1

Attached as drawings 40813-DWD-01, are complying details for the proposed
vehicular ramp off Edgar Street to the basement and proposed service vehicle ramp
off Sharp Street.
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Item 10 — Flooding

10.1  We have undertaken a review of commercially available flood barriers, and confirm
that suitable proprietary barriers can be easily accessed.

10.2  Attached are typical details of a Flow Defence Hidden Flood Barrier. They can be
easily structurally accommodated in the building structure.

10.3  The flood barrier purchased would be not less than 1.13m high, being RL2.36-1.23
(driveway level at the flood barrier location).

Yours sincerely
Forum Consulting Engineers

O&&M.

Graeme Holmes
Director/Structural & Civil Engineer
B.E. (Civil) MIEAust CPEng NER

Attached:

- Extract from Regional Geotechnical Solutions geotechnical report.
- Extract from Forum Consulting Engineers flood study.

- Detail of flood barrier.

- Amended stormwater drawings 40813-SWD-01F & 02E

- New Driveway details 40813 DVD-01

>



working platforms comprising durable crushed rock or recycled crushed concrete would be
beneficial in areas of high traffic flows such as site access points.

7 EXCAVATIONS
7.1 Excavation Conditions

The proposed development includes a single basement level and therefore excavations of up to
about 3m are anticipated on the southern side of the existing stormwater drainage channel. The
excavations will extend up to the property boundaries along all four sides of the excavation.
Excavations will generally encounter sand to depths of about 2.5m and clays below 2.5m.
Groundwater will be encountered at approximately 1m depth causing collapse of the sand profile
into excavations and therefore pre-support and dewatering will be required to support the
saturated sands.

Excavation to 3m depth will be achievable using conventional earthmoving equipment such as
medium to large sized (20 to 30 tonne) hydraulic excavators.

Other than the bulk excavation required for basement construction temporary, localised
excavations such as service tfrenches that are required to extend into the sands at depths of more
than 1.0m will require shoring boxes and/or horizontal dewatering prior to excavation.

7.2 Pre-support and Dewatering

Excavations will extend through the permeable upper sand profile into the underlying low
permeability clay below 2.5m depth. The preferred system of pre-support and dewatering would
therefore be installation of sheet piles or contiguous reinforced concrete piles around the perimeter
of the excavation, socketed into the clay profile below bulk excavation level to a minimum depth
of &m.

Following installation of a system of this nature the excavation could be conducted within the pile
walls with inflow restricted to some seepage into the base of the excavation. It is antficipated that
inflow through the low permeadbility clays in the base of the excavation would be restricted to
isolated seepage paths such as fissures within the clay. Such inflows could be managed by
grading the base of the excavation towards a sump fitted with a pumpout system, and placing a
drainage blanket over the floor of the bulk excavation. Taking into account the nhature of the
materials that will be encountered at bulk excavation level, a working platform over the base of
the excavation will be required, and the drainage blanket could be incorporated into this layer.

The basement will be partially constructed below the groundwater table and should be
constructed as fully tanked.
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Table 1: Summary of Subsurface Conditions
ik Material Depth Encountered (m)
ni _
Heseriphon BH1 BH2 BH3 BH4 BH5 BHé BH7 BH8
Surface cover rass rass rass rass rass rass Concrele | Concrete
9 9 g g 9 e 130mm 130mm
1 Topsoil / Fill 0-0.3 B 0-0.1 0-0.15 0-03 0-02 0-0.4 0-07
2 Aeo“‘:;r;r/j Q”UV'C" 03-26 | 03-26 | 0.1-240 | 015-25 | 03-25 | 02-28 | 04-28 | 07-26
3 Alluvial Clay 2.6 -40 26-40 2.4-35 25-3.] 2.5-40 28-40 28-4.4 26-45
4 Residual Clay 40-8.6 40-68 35-82 3.1-8.5 40-85 40-90 44-10 45-10
5 Extremely weathered | g, 1175 | 48-115 | 82-119 | 85-125 | 85-125 | 90-137 | 10-13.58 | 10-12.85
Siltstone
: Wec“;‘:dreflg"f’resh 11.75- 11.5- 19- |85 (5.5 13.7< 13.58 - 12.85-
ere >13.2 >12.9 >13.4 >14.5 >15.85 >14.45 >15.25 215.0
Sandstone
NOTES:
1. Peatlayer between 1.8m and 2.4min BH3
Regional Geotechnical Solutions Page 5
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Groundwater was encountered during the drilling of all eight drill rig boreholes. A summary of the
groundwater observations is presented in Table 2,

Table 2: Summary of Groundwater Observations

Borehole Inflow Depth During Drilling (m) Bepth to Waler Aﬁe;rg)ompleﬂon of Drilling
BH1 Not recorded (! Not recorded 2
BH2 1.5 1.1
BH3 1.5 Not recorded®
BH4 1.6 1.1
BHS5 1.3 Not recorded!
BHé6 1.0 0.6
BH7 1:2 Not recorded??
BH8 1.0 1.0

NOTES:
1. Borehole advanced by wash boring methods from 0.6m therefore no meaningful groundwater observations
possible.

2. No meaningful groundwater observations possible due to water introduced during core drilling.

It should be noted that groundwater levels may fluctuate seasonally and in response to rainfall and
fidal variations.

6 GENERAL SITE CONDITIONS AND CONSTRUCTION PLANNING

The upper soil profile comprises very loose to loose sands which will tend to settle when disturbed by
vibration induced movements. Therefore care should be exercised during demolition and
construction activities to reduce the potential damage to neighbouring houses and lightly loaded
elements of surrounding larger developments which are likely to be founded on shallow footings
within the sands. Prior to construction, detailed property condition surveys should be completed for
all immediately surrounding properties.

Once demoalition of the existing structures is complete, including the removal of footings and
services, site works will include the removal of all fill and building debris, any root affected material
and any obvious deleterious or otherwise unsuitable material. All such material should be disposed
of off-site in accordance with local regulations. Waste classification testing may be required to
appropriately assess disposal requirements. Further comments in this regard are provided in the site
contamination report (RGS01385.1-AD).

To avoid the risk of damage to adjoining properties during initial site preparation works care should
be taken to limit excavations to no more than 1m prior to installing appropriate retention.

Site trafficability was good at the time of the fieldwork which was undertaken over a period of
prolonged moderate to heavy rainfall. The near surface soils comprise sands and therefore

Regional Geoctechnical Solutions Page 6
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30 September 2016
Ref: 40813.02

Table 3 below shows the subject site’'s Lake Macquarie peak flood levels for various storm

intensities.

Table 1: Storm events and catchment flowrates

ARI Storm Event (year) Time of Copcentration Flow Rate
(min) (m3/s)
1in1 30 3.11
1in 20 20 8.68
1in 100 18 11.20
Table 2: Lake Macquarie Flood Levels
1in 1 year 1in 20 year 1in 100 year
Tailwater —
Baseline Lake Macquarie Flood Level 0.1 1.23 1.5
(m AHD)"

' —flood levels adopted from WMAwater “Lake Macquarie Flood Study” June 2012

Table 3: Calculated flood levels for the subject site

Tailwater — Site Flood Level
Baseline Lake (m AHD)?
Macquarie
F(IEOdAI:g\;?l 1in 1 year 1in 20 year 1in 100 year
0.1 Existing site 0.69 1.12 17
’ Developed site 0.69 1.16 1.24
123 Existing site 1.26 1.28 1.28
Developed site 1.28 1.29 1.32
150 Existing site 1.56 1.56 1.56
Developed site 1.58 1.58 1.58

' —flood levels adopted from WMAwater “Lake Macquarie Flood Study” June 2012
2 — Flood levels obtained using DRAINS software.

Flow rates and flood levels were calculated using DRAINS computer software. Output files
can be seen attached. DRAINS computer files can be supplied upon request

6. Development Recommendations
Based on findings of the Limited Flood Study Investigation, it was determined that:

¢ Storm evens up to and including the 1 in 1 year ARI storm can be conveyed within

the concrete lined drain with the remainder conveyed as overland flow;

6

Limited Geotechnical Investigation: Lots A and B DP 339105, Lot 8 DP 12898, Lot B DP 400644 and Lot
1 DP (Unregistered) No 38 — 40 Brooks Parade, Belmont



Figure 2 - Typical Flow Defence Hidden Flood Barrier (activated)

1.1

Principles of Operation

The barrier does not require electricity to operate, it is fully activated by rising
floodwater being captured within the interception chamber.

—

The chamber has removable grates, this prevents any large debris from entering the
chamber and also allows access into the chamber for routine maintenance.

A submersible pump is located inside the chamber, this will lower the barrier after a
flood event but it will also ensure that if only a small amount of water enters the
chamber, the barrier will not raise up and just sit slightly above the ground surface
level. The barrier will only raise when more water enters the chamber than can be
pumped out.

There is a sump below the barrier that can store any particles that sink to the bottom
of the chamber, these can be removed with a vacuum truck during standard
maintenance or after the barrier has been activated.

The sealing mechanism is mounted to the barrier and cannot be tampered with while
the barrier is retracted below ground level.

The seal on the barrier is mounted in such a way that it is always above the water level
within the chamber, this way when it raises into position the seal will not be prevented
from compressing by floating debris.

The barrier has been designed to have additional buoyancy in case a tree branch or
other such object falls over the top of the barrier during a storm before it activates.
This additional buoyancy is dependent on the barrier size but it equates to about
200kg of lifting force.

FLOW DEFENCE

Flow Defence Pty Ltd ABN 26 167 859 967
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) LAKE MACQUARIE CITY COUNCIL

=3 MusIC2

MUSIC-link Report
Project Details Company Details
Project: Proposed Development Company:
Report Export Date: 7/05/2020 Contact: Graeme
Catchment Name: 40813-MUSIC Address: Brooks Parade, Belmont
Catchment Area: 0.49ha Phone: 02 4961 4980
Impervious Area*: 89.94% Email: graemeh@forumengs.com.au
Rainfall Station:
Modelling Time-step: 6 Mnutes
Modelling Period: 1/01/1999 - 31/12/2008 11:54:00 PM
Mean Annual Rainfall: 1015mm
BEvapotranspiration: 1425mm
MUSIC Version: 6.3.0
MUSICHink data Version: 6.33
Study Area: South Region
Scenario: South Region

* tales into account area fromall source nodes that link to the chosen reporting node, excluding Irport Data Nodes

Treatment Train Effectiveness Treatment Nodes Source Nodes
Node: Recelving Node Reduction  Node Type Number Node Type Number
Aow -0.0458%  Media Filtration Node 1 Urban Source Node 1
TSS 92.8%
TP 74.7%
™ 454%
GP 100%

Comments




) LAKE MACQUARIE CITY COUNCIL

Lake Macquarie

eity Counall

Passing Parameters

Node Type Node Name Parameter

Receiving Receiving Node % Load Reduction
Receiving Receiving Node GP % Load Reduction
Receiving Receiving Node TN % Load Reduction
Receiving Receiving Node TP % Load Reduction
Receiving Receiving Node TSS % Load Reduction
Urban Urban Area Impenious (ha)
Urban Urban Area Penvious (ha)
Urban Urban Total Area (ha)

Only certain paraneters are reported when they pass validation

uccessiul self-validation check of your model do

MUSIC-fink now in MUSIC by eWaler - leading

None
70
45
45
80
None
None

None

None
None
None
None
None
None
None

None

Actual

-0.04
100
454
74.7
928
0.440
0.049
049
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s e MUuUSIC 2

MUSIC- fintke now in MUSIC by eWater - leading ftware for modeling stormwalter solution:
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COMBINED SCALE FACTOR = 0.999790 MGA ZONE: 56 MGA DATUM: GDA94

DATE OF SCIMS CO—ORDINATES: 04-11-2019.

(A)
(B)

318°51°05"~3.81

(DP1145027)
SSM107970 O

MGA
FINAL DIMENSIONS AND
AREAS ARE SUBJECT TO
FINAL SURVEY
3
5

E@ RMDH&W'S FD
159°46'~3.6
159°44'~16.6

SURVEYOR PLAN OF SUBDIVISION OF LOTS 3, 4, 10 & 11 SEC B DP585, LGA: LAKE MACQUARIE
Name: DAVID LUKE SULLIVAN LOTS A & B DP400644, LOTS A & B DP339105, LOTS 1 & 2
Locality: BELMONT
— EASEMENT TO DRAIN WATER VARIABLE WIDTH (E31178) MONTEATH & POWYS PTY LTD PP3S3000 ANDLOTS 4, 5,6, 7 & 8 DP12698 !
— RIGHT OF WAY 3.7 WIDE Date: 04/11/2018 Reduction Ratio: 1:400
Reference: 130524DPA L )
engths are in metres.






