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1. Introduction

This report was prepared for Brendan Jamieson in support of a proposed development to the
subject site at Lot 30, Harrow Street, West Rockhampton. The proponent is seeking approval
to reconfigure the site from one residential lot into two residential allotments.

The land subject to this application is described as Lot 30 on RP603328 and has a site area
of 809m?2.

2. Existing Stormwater Conditions

2.1 Site Runoff

The site is currently undeveloped with grass cover across the entire site. There is no existing
formal access point for the current site. Refer Figure 1 below.

/'1
—

V4
4

o

Subject Site

D|rect|on of overland fI

Figure 1: Site Locality Plan (Queensland Globe)

Site runoff generally flows overland as shallow sheet flow to the rear of the site towards
stormwater infrastructure in Eton Street. While no clear formal overland flow path was
identified, the general direction of flow is as shown in Figure 1.

Fall across the site is approximately 3.5%. Based on the existing undeveloped site conditions,
the fraction impervious of the site is currently 0.0.

Under CMDG requirements, the site would be expected to have a fraction impervious up to
0.6 if developed as a single residence. Based on aerial imagery of the surrounding area,
Dileigh considers an assumed developed fraction impervious of 0.3 for the subject site. The
downstream stormwater infrastructure should have been designed with these assumptions
taken into consideration.
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2.2 External and Road Flows

Itis noted the site is located at a sag point in Harrow Street. Large sag road gully units (double
2.4m road gully units on both sides) were observed in this location. Refer Figure 2 below.

Figure 2: Harrow Street road gully units (Google Street View)

Due to the apparent large upstream catchment and existing vertical road geometry, it was
considered prudent to determine whether flows are overtopping the kerb and running overland
across the subject site so that appropriate mitigation measures may be taken.

Based on a services plan provided by Rockhampton Regional Council (RRC) on 2 May 2023,
the capacity of the existing upstream stormwater network was assessed. Refer Appendix B
for RRC’s services plan.

Analysis was undertaken utilising Watercom DRAINS. Refer drawings in Appendix A for
catchment areas, longitudinal sections and results tables.

Based on the outcome of the DRAINS model, it was determined that the quantity of water
overtopping the road and running across the subject site is approximately:

e 0.001m%s in a minor event (10% AEP)
e 0.487m%s in a major event (1% AEP)

The quantity of overtopping flow in a minor event is considered negligible and not in need of
mitigation measures.

The DRAINS model indicates that the depth of flow overtopping the kerb in a major event is
approximately 74mm with a D*V ratio of 0.15. In accordance with the Australian Institute
Disaster Resilience Guideline, attached in Appendix C, safety hazards are not imposed for
vehicles, people or buildings.

However, due to the existing topography of the site, mitigation measures are necessary to
ensure flows do not enter the proposed residences and/or create nuisance flows for either
the proposed development or the neighbouring allotments as a result of the proposed
development.

D23.084_Stormwater Management Report.docx | BRENDAN JAMIESON
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3. Overland Flow Mitigation

The proposed development will increase the fraction impervious of the two proposed
residential allotments to a maximum of 0.6 in accordance with CMDG Stormwater Guidelines.
The overall site area may be higher than 0.6 when accounting for the proposed access
easement, which is anticipated to be mostly impervious. Nominal building envelopes and
access driveway geometry has been indicated on site drawings in Appendix A. Based on
information provided by the site owner, it is intended for the proposed residences to be slab
on ground construction.

Quantity mitigation is not required for a residential development. Measures will be
implemented for the flows overtopping Harrow Street only.

In order to prevent Harrow Street overtopping flows from impacting the proposed residence
on Lot 1, fill should be provided to raise the proposed building pad by approximately 250mm.
The finished floor level should be nominated as at least 50mm above external ground level.
The frontage of Lot 1 will be profiled as a shallow grassed v-drain to divert flows around the
building towards the access easement.

A 150mm high nib kerb is to be provided along the south edge of the proposed access
driveway to prevent concentrated nuisance flows to the neighbouring allotment. Flows will be
directed west along the kerb to a proposed 600x600 grated inlet located in the existing
stormwater easement on Lot 2. A strip drain is to be constructed at the entry to the Lot 2
carport to capture any shallow flows from the driveway not conveyed by the kerb. The strip
drain is to break into the side of the proposed 600x600 chamber. A 225mm diameter uPVC
pipe will then connect grated inlet to an existing stormwater chamber located nearby. Refer
drawings in Appendix A for location.

It is recommended that the Lot 2 carport is open to prevent flows from ponding behind walls
and causing damage to the structure and/or residence.

The DRAINS model indicates that the existing stormwater network has sufficient capacity to
accommodate the overtopping flow re-entering the system at the nominated location
downstream.

The end of the kerb is to be flared to return concentrated flows to sheet flow. Flows bypassing
the grated inlet will follow the existing overland flow path through allotments west of the
subject site in accordance with current stormwater conditions. A rock energy dissipator is to
be constructed adjacent the grated inlet to prevent scour and reduce the velocity of
uncaptured flows.

4. Conclusion

The existing external stormwater network was assessed. Results indicate that water is
overtopping the kerb in Harrow Street in rainfall events greater than a 10% AEP storm. Itis
proposed to direct this flow away from the proposed residence in Lot 1 with a shallow
grassed swale and by constructing Lot 1 in fill. Flows will be directed to a grated inlet
connected into the existing stormwater network to allow overtopping flows to re-enter the
system and prevent any nuisance flows.

Ashleigh Lucas
For and On Behalf of
Dileigh Consulting Engineers Pty Ltd
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Appendix A — Stormwater and Conceptual Site Layout Drawings
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/% 3
CAPACITY (I/sec) 1922 2084 0 528 395 o
VELOCITY (m/s) 015 440 0.00 525 354
PIPE FLOW (I/SEC) 742.000 737.000 -9999000.000 398.000 189.000 >
PIPE DETAILS 2x5258 CONCRETE UNDER ROADS 2x5258 CONCRETE NOT UNDER ROADS 12008 Concrete under roads 3750 CONCRETE UNDER ROADS 3750 CONCRETE UNDER ROADS o
SLOPE/GRADE 5.0% 5.9% 8.8% 9.1% 5.1% .
DATUMRL -9.2

= 2lg = 2 ala S
DEPTH TO INVERT 3 g2 = = 2|3 S
INVERT LEVEL 2 2|3 3 3 Al E
EXISTING SURFACE = 3 2 2 3 2
DESIGN SURFACE 2 3|3 e 2|2 2|2 =
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CHAINAGE e e ® & S APBROVED PLANS
2148 49572 1817 15305 Y188 These plans—are—approved subject to the current
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STRUCTURE NAME
STRUCTURE TYPE

CAPACITY (l/sec)
VELOCITY (m/s)

PIPE FLOW (l/sec)

ACCESS CHAMBER

13.1

ACCESS CHAMBER

141

\

15.1

ACCESS CHAMBER

16.1
ACCESS CHAMBER

171

ACCESS CHAMBER

18.1

ACCESS CHAMBER

\

19.1
2400 CM SAG PIT

20.1
3600 SAG CM PIT

T~

I

604 317 328 145 472 178 178
e e B B e B e o B e B —
4.95 3.01 3n 5.65 4.05 174 1.69
205.000 192.000 199.000 191.000 192.000 192.000 110.000

/
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STRUCTURE NAME
STRUCTURE TYPE

CAPACITY (/sec)
VELOCITY (m/s)

PIPE FLOW (l/sec)

12.1
ACCESS CHAMBER

\NE 131 ENTERS 375 IL 29.619

690

1.2

ACCESS CHAMBER

5.51

214.000

Y

PIPE DETAILS 3750 CONCRETE UNDER ROADS |
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HGL s =

DEPTH TO INVERT % §
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LOCATION AND LAND-USE TIME AND RUNOFF INLET DESIGN PIPE SYSTEM DESIGN PIT RESULTS
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 28 29 30 2l 32 3
Pit, Node Sub- Land- Constant Kinematic Wave or Friends Total Peak Sub- Overflows Approaching Pit Peak Peak U/S Pipe DIS Pipe uis Dis Pipe Pressure Water Ground Pit
or Basin Catchment Use Percent- Flow Formula Parameters Entry Catchmen Origin of Peak Flow Depth x Inlet Inlet Approach Bypass Flowin Reach Pipe Pipe Invert Invert HGL HGL Flow Change Surface Surface Free- Pit
AEP Name Area Type age Time Length Slope Roughnes: Time, t; Flowrate ApproachFlowrate(s Width Velocity Family Size Flow Flow(s) Pipe Length Slope Diameter Level Level in Pipe inPipe Velocity Coeff. Elevation Level board Name
(ha) (ILSAX) (%)  (minutes)  (m) (%) n (minutes)  (m¥s)  Flows  (m¥s) (m) (m?/s) (ms)  (ms)  (m%ls) (m) (%) (mm) (m) (m) (m) (m) (m/s) Ku (m) (m) (m)
*w orst storm
10% 20.1 0.2135 Paved 100 5 5 0.111 RGU, Barrier Kerb, 3%, 0.25% grade Manning B450 3 S3600/A 0.111 0.017 0.11 13.069 1.03 375 44348 44214 44776 44.73 1 18 45.61 45.625 0.02 20.1
Supp. 0 2
Grassed 0 15 15
1% 201 0.2135 Paved . as above ---------- > 5 0.171 <---asabove---> 0.171 0.06 0.113 Qmmmmmmmmm e as above - ------------ > 45137 = 45.103 1.02 18 45.74 45.625 0 201
Grassed 15
10% 19.1 0.191 Paved 100 5 5 0.099 20.1 0.017 14.29 0 RGU, Barrier Kerb, 3%, 0.25% grade Manning B450 3 S2400/A 0.116 0 0.192 14.127 1.03 375 44214 44068 44589  44.405 1.83 1 44.73 45.624 0.89 19.1
Supp. 0 2
Grassed 0 15 15
1% 19.1 0.191 Paved R as above F---------- > 5 0.153 20.1 0.06 15.35 0.01 <---as above---> 0.213 0 0.274 Cmmmmmmemee as above - - —-—-------- > 4479 44 447 2.49 1 451 45.624 0.52 19.1
Grassed 15
10% 18.1 Paved Access Chamber - 0 0.192 35.212 7.24 375 44.068 41.519 44.384 41.786 2.28 1 44 41 45.681 1.28 18.1
Supp.
Grassed
1% 181 Paved <---as abve---> 0 0.285 B as Bbe------------- > 44.422 41.845 2.79 1 44 45 45.681 1.23 181
Grassed
10% 17.1 Paved Access Chamber - 0 0.191 22.177 18.04 375 41.469 37469 41785  37.838 1.93 1 41.79 42.814 1.03 171
Supp.
Grassed
1% 171 Paved <---asabwve---> 0 0.285 § Soatt ol as above - - ----------- > 41.823  38.871 2.63 1 41.85 42.814 0.97 171
Grassed
10% 16.1 Paved Access Chamber - 0 0.199 21.42 35 375 37.469  36.719  37.788  37.085 1.98 22 37.84 38.98 1.14 16.1
Supp.
Grassed
1% 16.1 Paved <---as above---> 0 0.274 L e as aboVe - - —-——-—--—-- > 38.182 37.661 2.48 22 38.87 38.98 0.11 16.1
Grassed
10% 156.1 Paved Access Chamber - 0 0.192 11.291 3.28 375 36.719 36.349 37.035 36.723 1.93 1 37.08 39.524 2.44 156.1
Supp.
Grassed
1% 151 Paved <---asabove---> 0 0.274 R as aBboVe - - ----------- > 37.347 37.072 2.48 1 37.66 39.524 1.86 151
Grassed
10% 141 Paved Access Chamber - 0 0.205 39.724 11.88 375 36.349 31.628 36.671 32.002 2.03 22 36.72 38.12 1.4 141
Supp.
Grassed
1% 14.1 Paved <---asabwve---> 0 0.274 & i i as above - - ----------- > 36.699  32.034 2.56 2.2 37.07 38.12 1.05 14.1
Grassed
10% 131 Paved Access Chamber - 0 0.189 40.188 5.07 375 31.658 29619  31.973  29.802 3.54 1 32 33.856 1.85 131
Supp.
Grassed
1% 131 Paved <---asabwe---> 0 0.284 Cmmmmm e as aboe------------- > 32012 29.853 3.92 1 32.03 33.856 1.82 131
Grassed
10% 121 Paved Access Chamber - 0 0.398 15.305 9.08 375 27.399 26.009 27.774 26.265 4.96 1 28.11 30.458 2.35 121
Supp.
Grassed
1% 12.1 Paved <---asabowve---> 0 0.482 B as above - - ----------- > 27.774 26.322 4.89 1 28.47 30.458 1.99 12.1
Grassed
10% HW1 0.273 Paved 5 ] 5 0.078 19.1 0.077 4 0.02 0.078 0.431 0.737 49.572 5.87 525 24.36 21.451 24.769 21.667 4.38 0.5 25.08 25 -0.08 HW1
Supp. 0 2
Grassed 95 15 15
1% HW1 0.273 Paved R as above F---------- > 5 0.13 19.1 0.128 4 0.03 0.13 1.18 0.775 £ s sese v B8 A== sew s s > 25023 23.014 1.79 0.5 2514 25 -0.14 HW1
Grassed 15
10% 9.1 Paved Access Chamber - 0 0.742 5148 4.99 525 20.872 20.615 21.283 21.15 2.04 1 21.35 23421 2.08 9.1
Supp.
Grassed
1% 9.1 Paved <---asabove---> 0 0.859 Qmmmmmmmmm e as abwe------------- > 22853 22812 1.98 1 23.01 23421 0.41 9.1
Grassed
10% 8.1 1.202 Paved 55 5 5 0.428 HW1 RGU, Barrier Kerb, 3%, 0.25% grade Manning B450 3 S4800/A 0.428 0.256 1.296 8.657 474 750 20.19 19.78 20.855 20.596 313 1 21.15 22.869 1.72 8.1
Supp. 5 2
Grassed 40 16 15 NIP
1% 8.1 1.202 Paved $ i i asabove [---------- > 5 0.699 HW1 <---as above---> 0.699 1.106 1.489 P a5 ADOVE - = —- == === > 22_8MHA — TON. REG’I'Q.NA!"‘SQIOUNQL 8.1
Grassed 15
APPROVED PLANS
10% 71 0.057 Paved 100 5 5 0.03 8.1 RGU, Barrier Kerb, 3%, 0.25% grade Manning B450 3 S4800/A 0.03 0.001 1.564 11.224 6.06 750 19.66 18.98 20.362 19.768 3.64 1 206 | 22338 1.74 7.1
Supp. 0 2 These plans are approved subject to the current
Grassed 0 15 15 it : i
itions. of roval
1% 7.1 0.057 Paved L - as above ----------- > 5 0.046 8.1 <---asabove---> 0.046 0.487 2.101 Qmmmmmm e as above------------- > 4;’?359 Q%SEZO %9[9 \ a1 aSSPB%Iiar£§d VXJ%S 0 7.1
Crassed 1 Development Permit No.: D/57-2023
Dated: 4 August 2023
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1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 {7 18 19 20 21 2 23 24 25 26 27 28 29 30 31 32 33
Pit, Node Sub- Land- Constant Kinematic Wave or Friends Total Peak Sub- Overflows Approaching Pit Peak Peak U/S Pipe DIS Pipe uis DIs Pipe Pressure Water Ground Pit
or Basin Catchment Use Percent- Flow Formula Parameters Entry Catchmen Origin of Peak Flow Depth x Inlet Inlet Approach Bypass Flowin Reach Pipe Pipe Invert Invert HGL HGL Flow Change Surface Surface Free- Pit
AEP Name Area Type age Time Length Slope Roughnes: Time, t, Flowrate Approachlowrate(s Width Velocity Family Size Flow Flow(s) Pipe Length Slope Diameter Level Level in Pipe inPipe Velocity Coeff. Elevation Level board Name
(ha) (ILSAX) (%) (minutes) (m) (%) n (minutes)  (m3/s) Flows (m3/s) (m) (m3/s) (m3/s) (m3/s) (m3/s) (m) (%) (mm) (m) (m) (m) (m) (m/s) Ku (m) (m) (m)
*w orst storm
10% 6.1 Paved Access Chamber - 0 1.594 27.535 5.34 750 18.97 17.5 19.676 18.248 T 1 19.77 21.733 1.97 6.1
Supp.
Grassed
1% 6.1 Paved <---as above -- - > 0 2101 B momom s i a5 8DOVe - -~ == - - —= =~ - > 1511.69 18.422 476 1 3268.52 21.733 0 6.1
Grassed
10% 5.1 Paved Access Chamber - 0 1.562 21.554 5.52 900 17.49 16.3 18.227 17.075 28 1 18.25 20.404 2.16 5.1
Supp.
Grassed
1% 5.1 Paved <---asabove ---> 0 2101 = S e 85 ADOVe - - <<= - === - - > 18.295 17.568 35 1 18.42 20.404 1.98 5.1
Grassed
10% 4.1 Paved Access Chamber - 0 1.562 13.235 325 1050 16.28 15.85 16.983 16.799 249 1 17.07 19.432 2.36 41
Supp.
Grassed
1% 4.1 Paved <---as above --- > 0 2101 e e o 85 ADOVe - - - <= - = - = - - - > 17.289 17.219 239 1 17.57 19.432 1.86 41
Grassed
10% 3.1 Paved Access Chamber - 0 1.562 7.507 2 1050 15.825 15.675 16.528 16.407 249 22 16.8 19.208 2.41 3.1
Supp.
Grassed
1% 3.1 Paved <---asabove --- > 0 2101 P — T sy — > 16.668 16.566 276 22 17.22 19.208 1.99 3.1
Grassed
10% 21 Paved Access Chamber - 0 1.561 38.853 1.62 1050 15.65 15.02 16.353 15.508 391 1 16.41 18.954 2.55 2.1
Supp.
Grassed
1% 21 Paved <---asabove ---> 0 2101 Qmmmmmmmmmeea a5 AbOVe - - === == === = -~ > 16.468 15.602 421 1 16.57 18.954 2.39 2.1
Grassed
10% 12 2.4 Paved 55 5 5 0.977 Anti-Ponding RGU, SAG ONLY 1200 lintel 0.977 0.765 21.524 15.48 375 30.755  27.424 18 31.9 31.645 0 1.2
Supp. 5 2
Grassed 40 15 15
1% 1.2 2.741 Paved Lo - asabove ----------- > 5 1.593 <-- - as above - - - > 1.593 1.375 Ko - as above - - - -~ -~ -~ - - -~ > 18 31.95 31.645 0 1.2
Grassed 15
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4 Indexing to flood hazagg

JOET'(HAMPTON REGIONAL COUNCIL

VUlnerabllltU curves APPROVED PLANS

Once the flood hazard has been quantified and
the timing aspects of flood hazard understood,
the potential of the flood flows to cause damage
or danger can be indexed against vulnerability
curves linked to meaningful hazard thresholds.

The vulnerability of the community and its assets can
be described by using thresholds related to the stability
of people as they walk or drive through flood waters, or
shelter in a building during a flood. The vulnerability to
hazard will also be influenced by whether the primary

consideration is, for example, strategic land-use planning,

which is aimed at ensuring land use is compatible with
the flood risk, or assessing development proposals or
emergency management planning, which is aimed at
addressing residual flood risks.

50 -

45 - HB6 - unsafe for vehicles and people.
' All building types considered vulnerable to failure.

40 A

35 o

3.0 1 H5 - unsafe for vehicles
and people. All buildings

_E, vulnerable to structural damage.
£ 5 5 Some less robust building types
"= vulnerable to failure.
[7)
o
20 -
H4 - unsafe
for people
15 and vehicles.

1.0 4 H3-unsafe\

for vehicles,

children and

the elderly

05 - >~
H2 - unsafe for small vehicles

H1 - generally safe \‘
00 A for people, vehicles and buildings

These plans are approved subject to the current
conditions of approval associated with

Development Permit No.: D/57-2023
Dated: 4 August 2023

41 General flood hazard
classification

A flood hazard assessment conducted as part of a
flood study often provides baseline information for
general consideration as part of an initial scoping
exercise for a floodplain management study. In such
a preliminary assessment of risks or as part of a
constraints analysis for strategic land-use planning,
a combined set of hazard vulnerability curves such as
those presented in Figure 6 can be used as a general
classification of flood hazard on a floodplain. Further
information on the source of the hazard vulnerability
curves presented in Figure 6 is available in Smith
etal. (2014).

0.0 10 20

30 40 50

Velocity (m/s)

Figure 6: General flood hazard vulnerability curves

10 Australian Institute for Disaster Resilience
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The combined flood hazard curves presented in Figure 6
set hazard thresholds that relate to the vulnerability of
the community when interacting with floodwaters. The
combined curves are divided into hazard classifications
that relate to specific vulnerability thresholds as
described in Table 1. Table 2 provides the limits for the
classifications provided in Table 1.

Table 1: Combined hazard curves - vulnerability thresholds

Hazard Description
Vulnerability

Classification

A flood hazard map classified against these general
vulnerability thresholds based on the flood behaviour
derived using flow modelling for the example floodplain
presented in Figure 3 is shown in Figure 7. Additional
examples are provided in the appendix.

H1 Generally safe for vehicles, people and buildings.

H2 Unsafe for small vehicles.

H3 Unsafe for vehicles, children and the elderly.

H4 Unsafe for vehicles and people.

HS Unsafe for vehicles and people. All building types vulnerable to structural damage. Some less robust

building types vulnerable to failure.

HE Unsafe for vehicles and people. All building types considered vulnerable to failure.
Table 2: Combined hazard curves - vulnerability thresholds classification limits

Hazard Classification limit Limiting still water depth Limiting velocity
Vulnerability (D and V in combination) (D) )
Classification

m?/s ] m/s
H1 D*V<0.3 0.3 20
H2 D*V<0.6 05 20
H3 D*V<06 1.2 20
H4 D*V<10 20 20
HS D*V<40 40 40
HE D*V>40 - -

Guideline 7-3 Flood Hazard 11
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