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SUMMARY

The key points of this investigation are as follows:
1. Provide a Stormwater Management Report to Gympie Council Requirements.

2. Identify internal and external catchment stormwater influence on proposed subdivision.
3. Stormwater flows into and through the site.

1.0 INTRODUCTION

This Stormwater Management Plan (SWMP) has been prepared for the new stage 6 subdivision project at
Mooloo Road, Pie Creek.

This SWMP includes detail on the management of stormwater overland and piped flows. Appendix A includes
Flood Study dated 22-2-2019.

2.0 SITE DESCRIPTION AND CRITCAL POINTS

The site is located at Mooloo Road (Lot 124 L37783) Pie Creek.

The existing area is grass and scattered regrowth trees. The surrounding area is half developed rural residential
areas and rural/undeveloped land to the south and east.

The overall proposal is to construct 14 allotments and roads (roadworks and drainage) for stage 6 of the
Greendale development.

As a result of these works stormwater management areas include:
e Main gully flow and culverts supported by flood report.
e Pitand Pipe system including swale.

Plans S4 and S5 enclosed show the stormwater catchments for the site.
All road flows are below the QUDM maximum of 200mm at the road centreline and other requirements.

Future owners of proposed Lot 136 and existing lot 51 SP311232 need to appropriately fence road reserve at
culverts to allow water flows into the pipes without restriction. It is recommended that fences connect to proposed
culvert headwall fences.

Owners of proposed Lots 136-137 and existing lot 51 SP311232 should not restrict flows in gullys or entry/exit of
swale with solid fences. It is also critical for future owners after roads/operational works are completed
(especially on lots below road level) to install driveways to Council standard drawing R-03 to ensure water is not
allowed to enter their property.



3.0 STORMWATER FLOW ASSESSMENT

3.1  Existing Conditions

The site is generally rolling farmland with waterholes in the main gullys and upstream that have been modelled
by flood consultants Hydrology & Water Management Consulting. As gullys are obvious Council have not in the
past required an easement over main gully flow. There is a proposed Council stormwater easement over the pipe
culvert and weir flow/access on proposed Lot 136. There is also an easement for swale in proposed lot 137.

3.2  Proposed Drainage System

The proposed works in this application cover the main culverts and pit and pipe/road flows.

In the initial Flood Study Lot 136 had a house pad extending into the existing gully, and a diversion of flow to
avoid erosion of house site and enable a single bank of culverts. Recently it was considered better to extend the
boundary of stage 6 into stage 7 of the same estate and allow a larger house site for lot 136 and leave gullys
alone. Also the culvert size and configuration was altered to suit this change. Subsequent to the bulk earthworks
application, the triple 2400 west culvert group was changed to two box culverts due to cost and time issues with

pipes.
These changes were included in the flood report addendum of Appendix C attached.

The swale flows from road 5/Bottlebrush are designed for excess that the pipes will not cater for. It will also allow
for full Q100 flow 100% pit blockage although that is considered unlikely.

3.3  Drainage Improvements/Non Worsening

Gympie Regional Council do not prefer the use of detention basins on subdivisions, so the main strategy was to
use main culverts to restrict flow to original pre-development . Otherwise the strategy ensured road flows do not
exceed QUDM flow requirements and future lots are safe from events up to Q100.

The main gullys will take the majority of external flows. The proposed lots adjacent to the gully have house pads
created as part of development that are well above Q100 flows (generally one metre minimum).

The overall strategy is to provide Q10 piped (minor) and Q100 (major) overland flows with culvert blockage to
QUDM requirements. Road drainage is for Q5 event, and culvert on Mooloo Road Q2 as per GRC standard
drawing R-15 based on traffic volume.

4.0 CONCLUSIONS

A stormwater management approach has been used to assess the site’s stormwater requirements and water
management needs. In summary:

o Subdivision main gullys will provide an overland flow path for this subdivision and surrounding area, as
noted Council have not previously required an easement over main gully flow.

e Subdivision and gully catchments as per plans S4 and S5 in Appendix A.

e Stormwater culverts take minor flows to Q10, remaining Q100 event includes weir flow to QUDM
requirements.

¢ Road flows and swale flows to QUDM limits and Q5 piped.



5.0 APPENDIX A - Plans S1-S18 including check calculations
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APPROXIMATE RATIONAL VERIFICATION OF Q100 FLOW AT PROPOSED CULVERT. FLOW IN FLOOD REPORT USED
WNBM RAINFALL-RUNOFF MODEL AND SUB-CATCHMENTS 13-25 WITH ALLOWANCE FOR DETENTION AT
RELEVANT POINTS.

fi=0.0 MAJORITY RURAL CATCHMENT) C10=0.59, C100=0.71

tc~2.5 HOURS (MAIN CHANNEL AVERAGE 1% OVER 2.62km =2.4hrs AT 0.3m/S STREAMFLOW TO QUDM)
Q100 RAINFALL INTENSITY 49mm/h, Q10 32.5mm/h

CATCHMENT AREA 496Ha

Q100=FCIA=1/360x0.7T1x49x496=47.9 CUMECS RATIONAL VS 47.9 CUMECS WNBM
Q10=FCIA=1/360x0.59x32.5x496=26.4 CUMECS RATIONAL VS 27.5 CUMECS WNBM

DETAILS AT CULVERT 1A-2A, 1B-2B:

Q100 FLOW=47.9 CUMECS

MAXIMUM WEIR VELOCITY OVER CULVERTS = 1.0m/s Q100

MAXIMUM WEIR VELOCITY DOWNSTREAM OF CULVERTS OVER EMBANKMENT= 2.4m/s Q100
MAXIMUM VELOCITY CULVERT OUTLET =233 m/s (Q100)

CULVERT FLOW Q100=41.4 CUMECS

WEIR FLOW Q100=6.5 CUMECS

MAXIMUM Dv TRANSVERSE WEIR FLOW OVER ROAD CENTRELINE Q100 = 0.17 m?/s, DEPTH = 0.2m MAXIMUM.
NOTE PEAK DEPTH AND VELOCITY DO NOT OCCUR AT THE SAME LOCATION.

CALCULATION OF PROPOSED CULVERT 1/1-2/1 Q2 FLOW. TRAFFIC CATCHMENT OF MOOLOO ROAD ~70 LOTS SO
AADT<2000 AND PIPE CAPACITY TO GRC STD DRG R-15.
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OUTLET ROCK PROTECTION 11m FROM
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LEVELS AND TRANSITION SMOOTHLY TO EXISTING GULLY
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BUT DON'T OVER—COMPACT. AVOID ELEVATION DROP
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CULVERT NOTES
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BATTER. TURF VERGE TO STABILIZE EXCEPT
0.5m PRIOR TO TOP OF BATTER: EMBED
150¢ ROCK TO BATTER, AND 2x BATTER
HEIGHT PAST TOE (REFER DIAGRAM). SKIM
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MATCH Q100 OVERFLOW LOCATION.
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CULVERT BATTER PROTECTION DETAIL 2

INSTALL 50mm DIAMETER GALVANIZED STEEL 2
RAIL FENCE 1100mm HIGH ON TOP OF HEADWALL
TO STD DRG IPWEAQ GS—044 TYPE 2.

GOLDEN PENDA DRIVE / ROAD 6

EXCAVATE NATURAL SURFACE TO NEW CULVERT INVERT
LEVELS AND TRANSITION SMOOTHLY TO EXISTING GULLY
BED LEVEL UPSTREAM AND DOWNSTREAM AS
DETERMINED ON SITE AND IN ACCORDANCE WITH DAF
GUIDELINES FOR RED WATERWAY.

VERGE LEVEL AT CULVERT ENDS.]

TMR DRAWING 1304-2 ALLOWS FOR 3000mm
HEADWALL HEIGHT AS SHOWN AT 380mm THICK.
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SETOUT STORMWATER LINE A SETOUT STORMWATER LINE B
POINT NUMBER EASTING AND NORTHING LEVEL COMMENTS POINT NUMBER EASTING AND NORTHING LEVEL COMMENTS
1 2848.737,4843.902 66.442 INVERT 5 2886.183,4845.838 66.313 INVERT 2400¢
2 2858.445,4863.599 66.332 INVERT 6 2889.040,4860.197 66.240 INVERT 2400¢
3 2851.697,4842.443 66.442 INVERT 7 2889.930,4845.093 66.033 INVERT 27009
4 2861.405,4862.141 66.332 INVERT 8 2892.787,4859.451 65.960 INVERT 2700¢
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LOT 124 L37783, 14 LOTS ROADWORKS AND DRAINAGE
WATERGUM DRIVE, PIE CREEK, FOR ROBERTS BROS. PTY LTD

GREENDALE STAGE 6
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NEW BOUNDARY

LOCATE EXISTING
COMMUNICATIONS
PRIOR TO WORKS

[EXISTING BOUNDARY

[EXISTING TABLE DRAIN}—\
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3 e
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MOOLOO ROAD EMERGENCY ACCESS DETAIL

CERTIFIED BY: %r
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RPEQ No.: 13201 (Allister Haynes)
DATE: 14/10/2021
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[SWALE INVERT EDGE}]
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CUT PRE—CAST HEADWALL
INTO BATTER AND USE
LARGE ROCK TO SUPPORT
BANKS, REFER TO NEXT
DETAIL PLAN FOR ROCK
DIMENSIONS AND EXTENT.
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PSM N 196359
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CONCRETE INVERT CH129.51—KERB.]|

LEGEND

CERTIFIED BY: %r

o] CONCRETE N32 WITH SLT2 7 &
S MESH RPEQ No.: 13201 (Allister Haynes)
DATE: 14/10/2021

TURF TO 1:10 BATTERS

150¢ GROUTED ROCK INVERT AND BATTERS
0.2Zm WIDE ON 1:2 BATTER, 0.75m 1:10
BATTER (WIDE POINT ON BOUNDARY CH 131)

TP 129.51

500¢ ROCK OVER GEOTEXTILE ON INVERT AND
TO TOP OF 1:2 BATTER CH43—END.

300¢ ROCK OVER GEOTEXTILE ON INVERT AND
TO TOP OF 1:2 BATTER 1.2m WIDE CH 131
(ROAD RESERVE BOUNDARY) TO CH43.

jg:gzgzgzg ROCK 1509 GROUTED INTO CONCRETE
(HALF OF ROCK IN CONCRETE)

ROCK 30090 OVER A3L

GEOTEXTILE

ROCK 5009 OVER A34
GEOTEXTILE
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ROAD 5 SWALE AND OUTLET DETAIL
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RPEQ No.: 13201 (Allister Haynes)
DATE: 14/10/2021

PIT &MNODE DETAILS Version3 PIPEDETAILS
Node Area Impervious Pervious  Impervious Pervious Sum Tc 1 ArrivingFlow Inflow  Base Inflow Llength  USIL LySIL Sope Cia Rough NomGCapadty Under WV Headloss HGL Free- Overflow Constraint

(ha) % % c c CA(ha) (min) (rmvh)  (cumys) (aLmys) (cunys) (m (m) (m (%9 (mm  (mm)  (cums) pressure (myseq) Goeff (Ku) (m) board  (auwmys)
1/D 042 20 06175 06175 a6 15 119 aoss 008 0 4724 80661 TrE2 714 375 a0z 0.5 Yes a5 598 81152 118 0.019 Inlet Capadty
2/D 042 Qx5 152 119 Qos7 alece] 0] 406 773833 76648 306 375 ao1z 0344 No 24 a3 77573 127 MNane
3D 2.210* 20 80 06175 06175 136 15 119 Q453 0453 0 8819 76401 76312 101 55 a0z 04585 No 25 0 76812 13 0 Mane
4/D 2497 a 40 a7zs 073 156865 154 118 as13 0513 0] 8511 7&a2X92 76012 329 525 ao1z 0.8 No 24 0 7a75 111 0 MNane
5D 2.483* 1557 151 119 as516 0513 0 KBS o2 7408 714 55 a0z 1296 Yes 55 aes 7ae0 112 MNane
&D 2.483* 1557 151 119 as514 0511 0 &A@ 73316 52 583 55 a0z 1175 Yes 51 348 747657 as Nane
7/D 2.483* 1557 155 118 asm,m 0506 (0] 3147 @532 a5 102 525 a0z 0489 No 25 o0 7oe 076 MNane
8D 2.483* 1557 155 118 asos (0] 0 62961
1/C 0700 20 20 06175 Q6175 Q43 13 126 aisz2 0105 0] L2y TRAE Taeas 389 375 ao1z 0.378 Yes 28 578 73838 083 0.047 Inlet Capadty
1/E 0214 40 a0 0634 0634 0146 6 161 Qo5 005 0 458 76819 76773 1 375 a0z 0197 Yes 15 473 77238 083 0 Mane
* Partial Area Note: The pipe Nominal Capacity may be exceeded if the pipe is pressurised.

QUDMVEallows Gry's, pipe grades over 726 make 5my's hard to obtain and require additional manholes/structures

SUB-CATCHIVENT DETAILS
Catchment Inperv.  Pervious  Imperv.  Pervious Sum Te 1 Q

(ha) (ha) c c CA(ha) (min)  (mmyh)  (cums)
1o 0.0 0343 ae2 aaz 026 15 119 0083
3D 0219 0875 o6&z aez 0676 15 119 0224
a0 0085 0024 073 a7z 0046 6 161 [oleral
1C 014 0561 a&2 a&2 0433 13 196 0152
1F 0.0 0128 063 aes 0146 6 161 005
LIMNK FLOWS

Naode Item Mex. Flow Max. Vel. Max YS NBxDYS NMax Width Max DxV

(cumys)  (ms) HA(m HA(m) (m) (sqrmys)
CmtTotal 1/D 1D oS
Pipe Flow 120 0.ae 35 80749 TLT7
Pit Bypass OF1D-3D om9 104 ood
Pipe How 2/D 2D-3D 0.0 24 77497 76812
CmtTotal 1/C 1C 0152
Pipe Flow 13D 0106 28 73344 76812
Pit Bypass OF1G3D oo7 156 ooz
CmtTotal 3/D 3D 0224
Pipe Flow 304D 0453 25 76812 7675 Partial Area Bfect
Pit Bypass OF3D-4D 0] 0 0]
CmtTotal 1/E 1F 005
Pipe Flow 1E-4D 005 15 77158 7A95
Pit Bypass OF1E-4D (0] 0 0]
CmtTotal 4/D an oa
Pipe Flow 4n-50 o513 24 7R75 7a
Pit Bypass ORAD-ED (0] 0 0
Pipe How 5/D sD-ED 0513 55 76225 7A767 Partial Area Bfect
Pipe How &/D 7D 0511 51 73562 Q019 Partial Area Bfect
Pipe How 7/D 7D-ED 0506 25 70019 @296l Partial Area Bfect
Q5 EVENT, AND Q5 ROAD FLOWS
INSET OF SUBDIVISION EXTENT
POMIo | 9098 HAYN ES HAYNES CONSULTING ENGINEERS GREENDALE STAGE 6
(AHD)RL| 82.237 1803-GS6
A3 SURVEYED MURRAY & ASSOC - CO N S U LT | N G ABN 53 613 630 078 LOT 124 L37783, 14 LOTS ROADWORKS AND DRAINAGE =
A 1410211 FOR counciL aPPROVAL ATH PO BOX 549 NOOSA HEADS QLD 4567 | WATERGUM DRIVE, PIE CREEK, FOR ROBERTS BROS. PTY LTD Sheet No. - Revision No.
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RPEQ No.: 13201 (Allister Haynes)
DATE: 14/10/2021

PIT &MNODE DETAILS Version3 PIPEDETAILS
Node Area Impenvious  Penviols Impervious  Pervious Sum Tc 1 ArrivingFlow Inflow  Base Inflow length  UY/SIL LySIL Slope Cia Rough NomCapadty Under V Headloss HAGL Free- Overflow Constraint

(ha) % % c c CA(ha) (min) (mm/h)  (cumys) (cwmys) (curys) (rm) (m (m (%) (mm)  (mm)  (cumys) pressure (my/sec) Goeff (Ku) (m) board  (cumys)
1/D 0429 073 a7zs 03x% 15 20 0185 0113 0 41724 80651 2 T77.682 7.14 375 0.012 0526 Yes 37 557 8131 102 Q.072 Inlet Capacity
2/D 0429 0335 152 18 0154 0112 0 24006 77333 76648 3.06 375 0012 0344 No 27 03 77631 121 MNone
3D 2.210* 20 20 073 a7s 1724 15 20 056 0655 0 8849 76401 Ta32 101 525 0012 0486 Yes 29 0 7727 ass 0.301 None
4/D 2.483* a0 40 0985 Q%8s 1941 15 19 1075 0741 0 8511 7R292  Fa02 329 525 0.012 083 Yes 33 0 77085 as3 0.334 None
5D 2.483* 1941 151 10 1075 0741 0 BEE8 7R992 74088 7.14 525 0012 1296 Yes 6 o0& 7688 a4 MNone
&D 2.483* 1941 151 155 1072 0738 0 6a2 73316 652 588 55 0.012 1175 Yes 57 24 7BIA71 a1 None
7/D 2.483* 1941 154 197 1063 0729 0 3147 @532 a5 102 525 0012 0.489 Yes 33 0 70104 aes MNone
8D 2.483* 1941 154 197 1062 0 0 70012
1/C 0701 20 80 073 a7zs 0547 13 212 03z 0167 0 42242  783X06 76648 389 375 0.012 0378 Yes 32 4.6 7906 a6l 0.155 Inlet Capacity
1/E 014 40 a0 0756 a7s6 0162 6 pc:) 01 0104 0 458 7a819 2 7&773 1 375 0012 0197 Yes 13 58 77445 a67 0.017 Inlet Capacity
*Partial Area Note: The pipe Nominal Capadity may be exaeeded if the pipe is pressurised.

ALDMallows Gry's, pipe grades over 246 meke 5y's hard to obtain and require additi onal manholes/structures

SUB-CATCHWENT DETAILS
Catchmer Imperv.  Pervious Imperv. Pervious Sum Tc 1 Q HECRAS FLOWS:

(ha) (ha) [ [ CA(ha) (rrin) (mm'h)  (cwrrys) CH145.33 INVERT 3/D=0.301currecs
1o 0085 0343 a73 073 a33s 15 200 0155 CHI138.61 PAST PIT4/D=0.324cumecs
3D 019 085 073 073 ass3 15 200 0473 CHE9.4 PAST PIPE OUTLET &/D=1.03cumecs
a0 0os o@a 0S4 04 aoes 6 s sl 0.041
1C 014 0561 o738 073 as47 13 22 a3z
1E 0085 0128 076 076 ais2 6 sl 01
LINK FLOMS

Node Item M. FHow NVBx. Vel. Mex S Max DY/S Max Width  Wax DxV

(cwrmys) | (mys) HA(m) HA(m) (m) (sq.rmys)
Ct Total 1/D b 0185
Pipe Flowr 1020 0113 37 2078 7780
Pit Bypass OF1D-3D 0072 187 ooe
Pipe Flow2/D 203D a1z 27 7TIE33 T7.2Z
Cmt Total 1/C 1C 0322
Pipe Flowr 13D 0167 32 B33 7727
Pit Bypass OF1C-3D 0155 254 014
Gt Total 3/D 3D 0473
Pipe Flowr 3D-4D 0&s5 29 77227  77.08 Partial AreaBfea
Pit Bypass ORBD-4D 0301 17.32 olez FROMHECRAS CH141 .86
Crrt Total 1/E 1F o1
Pipe Flowr 1E-4D 0104 13 7700 77.05
Pit Bypass OF1E-4D 0m7 129 004
Gt Total 4/D 4an 0041
Pipe Flowr 40-50 0741 33 77066 76.8® Partial AreaHfea
Pit Bypass ORD-2D 0334 423 009 FROMHECRAS CH133.33
Pipe FHow 5/D 5D-aD 0741 6 76273 75.171 Partial Area Hfed
Pipe Flow&/D &0-7D 0738 57 73618 70.104 Partial AreaEfea
Pipe Flow 7/D 7D-8D 0729 33 70104 012 Partial AreaBfed
Q100 EVENT, AND Q100 ROAD FLOWS
POMIo | 9098 HAYN ES HAYNES CONSULTING ENGINEERS GREENDALE STAGE 6
(AHD)RL| 82.237 1803-GS6
A3 SURVEYED MURRAY & ASSOC - CO N S U L_I— | N G ABN 53 613 630 078 LOT 124 L37783, 14 LOTS ROADWORKS AND DRAINAGE =
Al 141021 FOR counciL aPPrROVAL ATH PO BOX 549 NOOSA HEADS QLD 4567 | WATERGUM DRIVE, PIE CREEK, FOR ROBERTS BROS. PTY LTD Sheet No. - Revision No.
Ry DATE REVISIONS APPR. ENGINEERS (0152) 784 150 STORMWATER CALCULATIONS 2 S15 A
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RPEQ No.: 13201 (Allister Haynes)
DATE: 14/10/2021

AT E&MNODE DETAILS Version3 PIPEDETAILS
Node Area Impervious Pendols Impendolts Pendots  Sum Tc 1 AmivingHow Inflow  Base Inflow Lerngth  W/SIL D/SIL  Slope Cia Rough  NomGCapedty Under WV Headoss HGL Free- Overflow Constraint

(ha) % % c c CA(ha) (min)  (mm/h) (cuns) (awmys) (cunys) (m (m (m) (29 (mm  (mm)  (aumys) pressure  (imy/sex) Goeff (Ku; (m) board  (auLmms)
1/G 0126 a@ 40 a7s 073 ams 6 161 aocsg 0046 c Gl 67556 26183 553 375 o2 Q465 No 29 58 67.91 177 0 Naone
2/G 0a91 Q0 a0 06175 Q67s Q447 13 156 aisz 01%. o 5987 67108 @875 64 450 o2 Q8B No 39 0 6&6/243 198 0 Nane
3G 0891 Q447 13 177 aisz7 019 c 3491 6631 6624 200 450 o2 Q453 No 25 02 6a5a2 111 MNone
4G 0a91 Q447 13 177 aisz7 0 o G428
1/F 078 20 a0 06175 Q&l7s Q44 13 15 aisz 0106 c 3257 735K 7758 283 375 o2 0332 Yes 26 LR77 A1E 087 0.0 Inlet Capadty
2/F 0B a4 B2 15 aisz 016 o 57.152 7756 224 a3 375 om2 06 No 41 aes T77.86 112 MNone
IF 078 a4 134 15 ais1 0104 o 4297 72224 &B.19 7.2 375 oaz2 Q528 No 37 03 72483 118 MNaone
4/F 1330 20 a0 06175 Q6l7s as8s 135 15 azss 0233 o 4785 6064 &2 200 450 om2 Q463 Yes 28 2B @72 079 Q.0B1 Inlet Capadty
5F 1501 20 a0 06175 Q6175 a7 138 13 a31s8 0315 o 6586 67977 &85 2 525 oa2 a&s7 No 3 0 6823 12 0.0 Inlet Capadty
&F 163 =98] 40 a7z 0738 17 3.8 12 axs3 axs o 525 6785 67.72 19 55 om2 Q&34 No 31 0 &0 133 0 MNaone
7/F 1619* 101 BT 124 axsz axs o 33813 67.7 6624 g 525 oaz2 Q8 No 39 0 &/95 123 MNaone
&F 1L&5* 1024 139 13 a3xsl (0] o 465
*Partid Area Note: The pi pe Norrind Capadity may be exaseded if the pipe is pressurised
SUB-CATCHWENT DETAILS
Gatchrrent Inperv.  Pervious  Inperv.  Pervious  Sum Tc 1 Q

(ha) (ha) c c GA(ha) (min)  (mm/h)  (cumys)
1G 0.076 as 0738 a7zs 00es 6 161 00
a5 0113 0452 0&2 a2 0349 13 156 013
1F 0141 0562 o6&z a2 0434 13 196 015
a4 0126 058 0&2 a2 0383 13 156 013%
< § 004 0135 o0&z a& 0104 13 196 0os7
& Q077 0.052 078 a78 0101 6 161 Q05
LMK ALCWS

Node Item MacHow VBx. Vel. M U/S NMaxDY/S MaxWidth Wi DV

(curmys)  (mys) HA(m) HA(m (rm) (sq.my's)
GmtToal 1/G 15 0044
Fipe How 152G 0046 29 6&a&2 67159
Fit Bypass OF1G-25 0 0 0
GmtToml 2/G a5 013
Fipe How A33G 0159 39 67243 686
Fit Bypass OFR2G-4G 0 0 0
FipeHow 3/G 4G 0159 25 6498 6648
GmtToal  1/F F 0152
Fipe How 1F-2F 0106 26 78654 77.86
Fit Bypass OF1F-4F 0047 12 007
FipeHow 2/F X-3F 0106 41 77656 72453
FipeHow 3/F -4 0104 37 1337 470
GriToal  4/F a 0136
Fipe How a5 0234 28 @233 a3l
Fit Bypass ORIF-5F 0051 235 06
GmtToal 5/F = 0087
Fipe How 5 0315 3 6323 6308
Fit Bypass OFF1G o002 asl 001
GrtToal  &/F & 0045
Fipe How a7 035 31 &05 6799
Fit Bypass OFeF-2G 0 0 0
FipeHow 7/F & 035 39 67925 Ga45 Partial Area Bfect
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CERTIFIED BY: %r

[4 N\
RPEQ No.: 13201 (Allister Haynes)
DATE: 14/10/2021

PIT&NODEDETAILS Version3 PIPECETAILS
Node Area Irpenious Penvious  Inrpenvious  Pendious  Sum Tc | ArrivingHow Inflowv  Base Inflow lergth  U/SIL oYSIL Slope Cia Rough NomCapadty Uhder VWV Headlces HAL Free- Overflow Constraint

(ha) % % c c A(ha) (min)  (mmyh)  (cumys) (ounys) (ourmys) (m (m) (m) (9 (mm) (mm)  (ocunys) pressure (nmyseq) Coeff (ku) (M) board  (curm's)
1YG 0125 &0 40 ases ases 0118 2 xB acss Q153 a GEB 6/556 267183 58 35 Qo2 0466 Yes 37 402 6233 ass 0 None
2/G aes1 20 a a7s a7s8 ase 13 212 033 o415 a 5987 6108 ea7S 64 450 Qo2 OqP No 5 o 67336 183 0 None
G aasl as. 13 12 a3x a415 a 3491 631 6524 20 450 Qo2 045 No 31 a2 a5 asz None
4/G aes1 ase i E 212 0328 a a 65557
1YF QA8 20 a a7s8 a7s8 as48 13 22 o33 Q167 0] 32577 7356 7758 23 35 Qo2 0332 Yes 29 426 7A3B1 aes 0,156 Inlet Capadty
2/F a8 0548 132 211 a3 Q16 a 57152 775 7224 a3 35 a0z 06 Yes 45 aes 73006 as? None
IF a8 as4s 134 B 0319 0164 a 4297 72224 81X 7.2 35 Qo2 0528 No 41 a3 7252 111 MNone
4F 133 20 a0 a7s8 a7s8 1088 135 28 adan a4dm o] 47852 A 682 208 450 Qo2 0463 Yes 32 143 &983 ass 020 Inlet Capadty
5F 150 20 a a7s8 a7s8 1171 138 207 as3 adsB a 6585 67977 6785 2 55 Qo2 06 No 34 0 6338 106 Q.07 Inlet Capadty
&F 163 &0 40 ases ases 129 138 25 a74 Qe 0] 575 685 6772 19 55 Qo2 0631 No 35 0 63246 118 Q.16 Inlet Capadty
7/F 163 19 139 25 a74 Qe a 3]_23 677 6524 32 55 Qo2 099 No 4.6 a ea02 113 None
&F 163 120 14 X5 o737 a a ea562
*Partid Area Note: The pipe Norrinal Capadty may be exoeededif the pipe is pressurised.
SUB-CATCHNVENT CETAILS
Catchirent  Imperv. Penious  Imperv.  Pervious Sum Tc 1 Q

(ha) (ha) c c A(ha) (min)  (mmh)  (cumys)
15 Qo7s a6 0% asq Q118 =] xn acss
pLE] a1z a452 a78 a78 0441 3 12 a6
F 0141 ass2 a78 a7s8 0548 B 212 033
aF 0125 Q5B a78 a7s8 0491 13 212 028
5 a4 aiss a78 a7s8 a1z 3 12 ao7s
& Qo77 aos2 0% asq a1 =] xn ame
LN ALOME

Node ftem NMacHow Mbx. Vel MaxcUSs NMexD/S i WIidth  Max DV

(oumys)  (nmys) H3(m HA(m (m) (sqms)
Gt Total 1/G 1G acss
Pipe How 1525 aiss 37 6771 67338
Fit Bypass OFIG 25 a a a
Gt Total 2/G 2G azxs
Pipe How 2535 a415 5 6/3 6%
Fit Bypass OPR2G45 0] a a
PipeHow 3/G 354G a415 31 a7 665
Gt Total 1/F 1F a3xs
Pipe How 1F2F ais? 29 7286 7206
Pit Bypass CF1F4F aiss 267 ais
Pipe How  2/F 3F Q166 45 77ee7 72530
Pipe How  3/F 3F4F Q164 41 72371 &8
Ot Total 4/F 4aF azs
Pipe How 4~5F Q401 32 35 6833
Pit Bypass ORIF-5F a2 326 a1z
Ot Total 5F Sk aors
Pipe How S-a- adasB 34 6838 825
Fit Bypass OFEF1G ooz 288 aos
Gt Total &F e acs
Pipe How a7 aesd 35 63246 63141
Fit Bypass 2G5 aoes 157 o
PipeHow  7/F T~8F a4 46 602 a5
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SWALE AND ROAD WEIR FLOW AT
LINE D

Q5 OR Q100 EVENT, CHECK FIELD
INLET 4/D 50% BLOCKAGE

Q100 EVENT-PIPED FLOW,

Blodkage fador wiercoeff weirlength Water ht

Qe=BrxLEL_h(3/2) BF i h 32

05 1.66 36 0046 ~3/2

result Calcis for S0OxS0type 1inlet

00295

Lengthis weir access length, fieldinlet all sides, if kerb behind orrit that side

Blodage fador corstant Areagrate Whter ht
Qg=BFO60Ag(BN)N1/2)  BF Ag x h

N1/2) result Calcis for SOxS0type 1inlet

Q5 06 1122 1©&@ o0MeN1Y/2) Q319774

Plan: Plan0O1l SWAIE? O SWALE RS: 145.33 Profile: PF1 INVERT PIT 3A
EG Hev(m) 78.27 Hemert leftOB  Channel RightOB dv

Vel Head (m) 0 WE nVal. 0013

WS Hev(m) 7827 Reach len. (m) 337 337 337

Git WS (m) 7814 Flow Area (m2) 274

EG Slope(mym) Q000036 Area (m) 274

QTotd (nd/s) Q3 FHow(md/s) 03

Top Width (m) 23.60 TopWidth (m) 23

Vel Total (rmys) 011 Avg V. (mys) a1

Max Chl Dpth (m) 018 Hydr. Depth(m) a1 am
Plan: PlanO1l SWALE? O SWALE RS: 141.85 Profile: PF1 CENTRALINE ROAD
EG Hev(m) 78.26 Hemert leftOB Channel RightOB dv

Vel Head (m) 002 W nVal. 0015

WS Hev(m) 7824 Reach len. (m) 182 182 162

Git WS (m) 7825 Flow Area (m2) Q47

EG Slope(mym) QOS5 Area(md) Q47

QTotd (nd/s) Q3 FHow(md/s) 03

Top Width (m) 17.32 TopWidth(m) 17.32

Vel Total (rmys) 064 Avg Vel. (mys) as

Nax Chl Dpth (m) 004 Hydr. Depth(m) as (o0}
Plan: PlanO1l SWALE2 (. SWALE RS: 13861 Profile: PF1 LUPPRIORPIT4D
EG Hev(m) 78.18 Hemert leftOB  Channel RightOB dv

Vel Head (m) 005 Wt nVal. 0013

WS Hev(m) 7813 Reach len. (m) 528 528 528

Gt WS (m) 7815 Flow Area (m2) a33

EG Slope (m/m) 0121 Area (m2) a33

QTotd (nd/s) 033 How(md/s) a33

Top Width (m) 12.45 TopWdth (m) 1245

Vel Total (rmys) 1 Avg Vd. (mys) 1

Max Chl Dpth (m) 008 Hydr. Depth(m) Qs (oo}
Plan: PlanO1l SWALE2? Q SWALE RS: 13333 Profile: PF1 TP
EG Hev(m) 78.07 Hemert leftOB  Channel RightOB dv

Vel Head (m) 012 Wt nVal. 0014

WS Hev(m) 77.95 Reach len. (m) a2 02 02

Git WS (m) 77.98 Flow Area (m2) a2

EG Slope(m/m)  QOXR5 Area (md) a2

QTotd (nd/s) 033 How(md/s) a33

Top Width (m) 423 TopWidth (m) 423

Vel Total (rmys) 151 Avg Vd. (mys) 151

Max Chl Dpth (m) 005 Hydr. Depth(m) Qs 0m
Plan: PlanO1l SWALE? O SWALE RS: 12951 Profile: PF1 ™
EG Hev(m) 77.8 Hemert leftOB  Channel RightOB dv

Vel Head (m) 045 W nVal. 0016

WS Hev(m) 77.35 Reach len. (m) 343 343 343

Git WS (m) 77.43 Flow Area (m2) a1

EG Slope(m/m) Q116523 Area(md) a1l

QTotd (nd/s) 033 How(md/s) a33

Top Width (m) 221 TopWidth (m) 22

Vel Total (rmys) 298 Avg V. (mys) 298

ax Chl Dpth (m) 005 Hydr. Depth(m) acs 015

Plan: Plan01 SWALE? CLSWALE RS: 846 Profile: PF1

EG Hev(m) 7409 Herment leftOB  Channel Right OB dv
Vel Head (m) Q07 L nVal. 005

WS. Hev(m) 7401 Reachlen. (m) 846 846 845

Crit WS, (m) 742 AowArea(nd) 028

EG Slope(m/m) 0102921 Area(n) 028

QTotal (m3/s) Q33 How(md/s) 033

TopWidth (m) 2.49 Top Width (m) 249

Vel Total (rrys) 121 Avg Vel. (mys) 121

NMax Ch Dpth (m) Q12 Hydr. Depth(m) 011 015
Plan: Plan0O1 SWALE2 CLSWAILE RS: 75.41 Profile: PF1

EG Hev(m) 7226 Henment leftOB  Channel Right OB dv
Vel Head (m) Q05 Wt nVal. 005

WS, Bev(m 7221 Reachlen. (m) 1541 1541 1541

Crit WS, (m) 72.2 HowArea(n?) 03

EGSlope(m/m) 005242 Area(n?) 03

QTotal (m3/s) Q33 How(md/s) 033

TopWidth (m) 257 Top Width (m) 257

Vel Total (rrys) 1B Avg Vel. (mys) 108

Max Ch Dth (m) Q14 Hydr. Depth(m) 013 014
Plan: Plan01 SWALE2 CLSWALE RS: 5.6 Profile: PF1

EG Hev(m) 7135 Hement leftOB  Channel Right OB dv
Vel Head (m) Q05 WL nVal. 005

WS, Bev(m) 7129 Reachlen. (m) 1052 152 102

Crit WS, (m) 7129 HowArea(n) 031

EG Slope(m/m) 0074345 Area(n?) 031

QTotal (m3/s) Q33 How(md/s) 033

TopWidth (m) 2.54 Top Width (m) 254

Vel Total (rmy's) 109 Avg Vel. (mys) 109

Max Ch Dpth (m) Q13 Hydr. Depth(m) 012 014
Plan: Plan0O1 SWALE2? CLSWAILE RS: 3413 Profile: PF1

EG Hev(m) 6281 Hement leftOB  Channel Right OB dv
Vel Head (m) Q05 W nVal. 005

WS, Bev(m) .76 Reachlen. (m) 444 4.44 4.4

Crit WS, (m) .65 HowArea(nd) 14

EG Slope(m/m) 0019318 Area(n) 11

QTotal (m3/s) 106 How(md/s) 106

TopWidth (m) 388 Top Width (m) 383

Vel Total (rrys) Q97 Avg Vel. (rmys) Q97

Max Ch Dth (m) Q34 Hydr. Depth(m) 028 033
Plan: Plan01 SWALE2 CLSWALE RS: 2.65 Profile: PF1

EG Hev(m) @54 Hement leftOB  Channel Right OB dv
Vel Head (m) Q08 WL nVal. 0056

WS. Hev(m) 6247 Reachlen. (m) 7.65 7.65 7.6

Crit WS, (m) Aow Area () 085

EG Slope(m/m) Q0839189 Area(n?) 085

QTotal (m3/s) 106 How(md/s) 106

TopWidth (m) 36 TopWidth (m) EXo)

Vel Total (rrys) 124 Avg Vel. (mys) 124

Max CH Dth (m) Q28 Hydr. Depth (m) 024 035
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6.0 APPENDIX B - HWMC Flood Study dated 22-2-2019
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1D
2D
AEP
ARI
AHD
ARR
BoM
DEM
DTMR
EY
GIS
HWMC
HCE
EA

FI

IFD
RCP
RCBC
RFFE
TIN
QUDM

One-Dimensional

Two-Dimensional

Annual Exceedance Probability

Average Recurrence Interval

Australian Height Datum

Australian Rainfall and Runoff

Bureau of Meteorology

Digital Elevation Model

Department of Transport and Main Roads (Queensland)
Exceedances Per Year

Geographic Information Systems

Hydrology and Water Management Consulting Pty Ltd
Haynes Consulting Engineers Pty Ltd

Engineers Australia

Fraction Impervious

Intensity Frequency Duration (rainfall intensity data)
Reinforced Concrete Pipe

Reinforced Concrete Box Culvert

Regional Flood Frequency Estimation

Triangular Irregular Network

Queensland Urban Drainage Manual
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1 INTRODUCTION

Hydrology and Water Management Consulting Pty Ltd (HWMC) has been commissioned by
Roberts Bros Pty Ltd (the client) to undertake a Flood Assessment associated with a proposed
residential subdivision in Pie Creek, located within the Gympie Regional Council Local
Government Area.

There are currently 30 allotments on Lot 99 L3733 that have previously been approved for
subdivision and the purpose of this report is to assist in confirming the proposed lot layout and
bulk earthwork requirements. Council’s has previously undertaken a flood study covering this
area however it is regional in nature and therefore it has been necessary to undertake a refined
study to determine flood levels across the site with a higher level of accuracy.

This project has been carried out in consultation with Haynes Consulting Engineers (HCE).
Preliminary bulk earthworks details for the sub-division have been provided by HCE and these
have been incorporated into the modelling. Details of the proposed access road crossing over
Zacharia Creek have also been developed and assessed in the flood modelling.
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2 EXISTING SITE CHARACTERISTICS

The site is situated in the locality of Pie Creek within the Gympie Regional Council Area. Pie
Creek, a tributary of the Mary River, flows northwards along the eastern boundary of the site.
Zacharia Creek flows through the site to the west of the proposed subdivision prior to discharging
into Pie Creek.

The site is predominately clear of bushland except for scattered trees and vegetation along the
creeks.

There are currently 30 approved allotments that are proposed on Lot 99 L3733 and this is the
focus subdivision of this study. Lot 99 has a total area of approximately 28.2 hectares. The bulk
earthworks that have been assessed in this investigation are also situated within the adjacent Lot
500 SP246422 and Lot 124 L37783. For the purpose of this report, these three lots will be
referred to as ‘the site’.

The location of the site along with aerial imagery is provided on Image 2-1.

Image 2-1 — Site Location (Base Map from Google Imagery)

J00296R1V1 2
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The topography of the site is shown thematically and with 1m contours on Image 2-2. Ground
survey captured by Murray & Associates over a portion of the site has also been used in this
investigation and is supplied in Appendix A for reference.

100 m

90m —

80m —

T0m

0m 250m 375m

Image 2-2 — Topography of Site and Surrounds (1.0 m contour interval)

J00296R1V1 3
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3 PROPOSED DEVELOPMENT

The proposed development is shown on the preliminary cut-fill layout plan by HCE which is
included in Appendix B. An extract from this plan is provided on Image 3-1 for ease of reference.

f = ¥ p N Emt N

Areas and dimensions ore goproximate RETE4ESD W
t Survey and 2 W

Ours e Crmpls

£t &
SPREAEE T

| ! I'i_-' ni T
R

| /
%

SFI83458

LMK RO R ROGEDY OF BOAD RESE
A5 BART OF STAGE &

Image 3-1 — Extract from HCE Preliminary Cut-Fill Layout Plan

The bulk earthworks design includes cut and fill areas over Lot 99 L3733 to facilitate raising of
the future allotments above the 1% AEP flood level with an appropriate level of freeboard. Filling
for two potential future house sites on Lot 124 L37783 has also been included in the developed
site model along with compensatory excavation for two drainage channels to mitigate offsite flood
impacts.

A design for the access road and associated culvert configuration has also been iteratively
developed in collaboration with HCE. The design has been developed to ensure flood immunity
requirements are achieved without causing offsite flood impacts on external properties.

Further details of the proposed development are provided in Section 5.
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4 EXISTING CASE MODELLING

Flood modelling has been carried out for the reginal creek systems effecting the site. This
includes Zacharia Creek and Pie Creek along with their major tributaries.

Modelling has been undertaken using WBNM rainfall runoff hydrology modelling to generate flow
hydrographs which are then input to a TUFLOW hydraulic model. Modelling has been carried out
in accordance with the latest 2016 Australian Rainfall and Runoff Guidelines (ARR2016).

4.1 Hydrology

4.1.1 Model Setup

Hydrologic modelling of the catchment has been carried out using WBNM software developed
jointly by the University of Wollongong, Rienco Consulting and Balance R & D. The 2017 version
has been used for this investigation. The WBNM model has been run in conjunction with Storm
Injector software that is developed by Catchment Simulation Solutions (v1.0.2.0). Storm Injector
software facilitates modelling of the large number of ensemble rainfall temporal patterns that are
required by ARR2016.

The WBNM Sub-catchments are shown on Image 4-1 and Sub-Catchment details are provided
on Table 4-1.

Image 4-1 — WBNM Sub-Catchment Plan

J00296R1V1 5
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Table 4-1 WBNM Sub-Catchment Details

Total
Sub-Catchment . Downstream Sub-

ID A c%’:g;b(glt:;g Catchment ID
1 210.916 210.92 3
2 320.480 320.48 3
3 278.277 809.67 4
4 433.185 1242.86 6
5 188.499 188.50 6
6 633.768 2065.12 7
7 459.688 2524.81 8
8 99.545 2624.36 9
9 12.642 2637.00 10
10 61.830 2698.83 11
11 46.620 2745.45 12
12 7.741 2753.19 29
13 176.217 176.22 14
14 122.434 298.65 15
15 48.545 347.20 17
16 73.936 73.94 17
17 22.340 443.47 18
18 8.864 452.34 19
19 3.894 456.23 26
20 3.671 3.67 24
21 10.420 10.42 24
22 10.448 10.45 23
23 6.125 16.57 24
24 2.010 32.67 25
25 7.082 39.76 26
26 20.672 516.66 28
27 39.474 39.47 28
28 13.247 569.38 29
29 92.982 3415.55 30
30 62.417 3477.97 33
31 159.570 159.57 33
32 121.838 121.84 33
33 66.284 3825.66 -

The catchments upstream of the site are rural in nature and for the purpose of this investigation
have been assigned a global fraction impervious value of 0.

A WBNM lag parameter of 1.6 has been applied to the modelling which is the default value
recommended for use in the absence of calibration data.

Modelling has been carried out for the full range of standard design event storm durations
ranging from 20 minutes up to 48 hours. For each duration, an ensemble of 10 different temporal
patterns has been modelled and the adopted peak flow is taken as the value closest to the mean,
with a bias to values above the mean (Storm Injector bias factor of 2).

Rainfall loss rates adopted for this investigation are based on values from the ARR data hub and
are shown on Table 4-2 and 4-3.
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Table 4-2 WBNM Rainfall Loss Rates

Pervious Area

Pervious Area

Impervious Area

Impervious Area

Initial Loss COntinuing Initial Loss COntinuing
(mm) Loss (mm/hr) (mm) Loss (mm/hr)
Varies

3.3 0 0

(see table 5-3)

Table 4-3 WBNM Pervious Area Initial Loss (mm)

Duration 10% AEP 1% AEP
10 min 42.8 40.2
15 min 42.8 40.2
20 min 42.8 40.2
25 min 42.8 40.2
30 min 42.8 40.2
45 min 42.8 40.2
1 hour 42.8 40.2

1.50 hour 44.1 33.6
2 hours 40.9 323
3 hours 40.5 24.4
6 hours 30.8 13.3

12 hours 32.8 0
18 hours 34.5 0
24 hours 353 0
36 hours 40.4 8.6
48 hours 41.9 17.4

BoM’'s ARR2016 Rainfall IFD data has been used for this investigation. Design rainfall depths

are shown on Table 4-4.
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Table 4-4 Design Rainfall Depths (mm)

Duration 10% AEP 1% AEP
20 min 38.9 56.5
25 min 43.1 62.7
30 min 46.5 67.8
45 min 54.1 79.1
1 hour 59.5 87.4

1.5 hour 67.4 99.9
2 hour 73.6 110
3 hour 83.6 127

4.5 hour 96.1 148
6 hour 107 167
9 hour 126 202
12 hour 143 232
18 hour 172 286
24 hour 197 332
30 hour 218 372
36 hour 237 407
48 hour 267 465

4.1.2 Critical Duration Assessment

A critical duration assessment has been carried out key locations within the study area. The
adopted critical duration events are shown in Table 4-5. The mean value temporal pattern from
the ensembles of the critical duration events has then been selected to run through the TUFLOW
Model.

Box and Whisker plots for the 1% AEP ensemble results associated with the key locations are
provided in Appendix C. These plots also show the WBNM peak flows however it should be
noted that these will differ slightly from the flows used in the TUFLOW model because of
differences in stream routing between the two modelling systems.

Table 4-5 Critical Durations at Key Locations

Location 10% AEP 1% AEP
Model Outlet (WBNM ID 33) 6hr 6hr
Just downstream of Proposed Access Road Crossing

(WBNM ID 26) 6hr 6hr

Minor Tributary of Zacharia Creek which flows to western
culverts under Mooloo Rd (WBNM ID 24) 2hr 1.5hr
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4.2 Hydraulics

4.2.1 Model Setup

Hydraulic modelling has been undertaken using TUFLOW HPC which is software developed by
BMT WBM in Brisbane. TUFLOW is a computational engine that provides one-dimensional (1D)
and two-dimensional (2D) solutions for the free-surface flow equations to simulate flood and tidal
wave propagation.

TUFLOW HPC version 2018-03-AB-iSP-w64 has been used for this investigation.

The TUFLOW Model Layout is shown on Figure 5-1 and this includes thematic mapping of the
model topography levels.

The TUFLOW model topography is based on a 5m grid. Model topography is largely based on
Aerial LiDAR which has been provided by Gympie Council for using in this investigation. Ground
survey of a portion of the site has also been incorporated into the model for improved
representation of site ground levels. The ground survey has also been used to assess the
accuracy of the LIDAR which was found to be a reasonable match with the ground survey
(generally within approximately +/- 200mm).

A manning’s ‘n’ hydraulic roughness value of 0.1 has been applied globally to the existing case
modelling. This value is conservative for the rural nature of the floodplain and makes allowance
for potential revegetation within the floodplain which may occur in the future

The two sets of culverts under Mooloo Road have been incorporated into the TUFLOW model
based on survey detail by Murray & Associates. The western set of culverts are 2/ 1900 x 1600
RCBC with an US IL of 69.0 m AHD. The eastern set of culverts are 4 / 750mm RCP with an US
IL of 70.1 m AHD. These culverts have been modelled using TUFLOW'’s 1D links (1d_nwk).

The TUFLOW Model has been run for the 10% and 1% AEP events based on the mean
ensemble temporal pattern associated critical durations described in Section 4.1.2.

Catchment inflow boundary conditions of the TUFLOW model have been incorporated using
TUFLOW'’s 2D_sa polygon’ approach. This means, that for each WBNM sub-catchment, the
inflow hydrograph is applied directly onto the 2D grid as follows:

e |If all cells in the 2D_sa polygon are dry (typically at start of simulation), flow will be
directed to the lowest 2D calculation point within the polygon.
e |f one or more cells are wet within the polygon the total flow is distributed over all wet cells.

All sub-catchment inflows are local catchment hydrographs except for sub-catchments 7 and 14
which are total catchment hydrographs for the full contributing catchments.

A climate change sensitivity run has been modelled to understand the potential risks associated
with climate change. The climate change scenario assumes a 20% increase in design rainfall
intensity for the year 2100 which is based on the current recommendation of the QLD
Government.
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The downstream boundary condition is a normal depth rating curve which is calculated by
TUFLOW based on a flood slope of 1%. The downstream boundary condition has been placed
more than 2km downstream of the site to ensure that boundary condition effects do not influence
results at the site.
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Figure 4-1

TUFLOW Model Layout

Client: Roberts Bros
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4.2.2 Results

Peak flood depth mapping for the existing case modelling is provided in Appendix D. The flood
maps for each AEP are based on the envelope of peak results for the various critical durations
modelled.

Peak flows extracted from the TUFLOW model at key locations are provided below:

Table 4-6 Peak Flows at Key Locations

Location 10% AEP (m?/s) 1% AEP (m?%/s)
Zacharia Creek at proposed crossing 27.5 47.9
Pie Creek midway through Site 71.1 172.2
Pie Creek downstream of Zacharia Confluence 87.5 218.1
Pie Creek at Model Outlet 96.8 238.8

4.2.3 Validation

Peak flows at the outlet of the TUFLOW model have been validated against the ARR2016
Regional Flood Frequency Estimation Model (RFFE). The TUFLOW peak flow at the model
outlet for the 1% AEP event is 238.8 m%s. This is based on a critical duration of 6 hours and the
mean temporal pattern from the ensemble of events. This compares very well to the RFFE
value of 240.0 m%/s. Details of the RFFE are provided in Appendix E.
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5 PROPOSED CASE MODELLING

5.1 Proposed Case Model Updates

The proposed case model is equivalent to the base case model except for the design case
updates described in this section.

The location of the proposed design elements incorporated into the TUFLOW model are shown
on Image 5-1.

.

s

L i___"_ r
Rd

& s
IIII ;+
-‘-'} Diversion
il for Channel 1 Fill Area
Future Lot

f Fill for
Future Lot

'
Diversion
Channel 2 n

Mooloo Rd

Image 5-1 — Proposed Case Model Updates

J00296R1V1 13
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The proposed access road has been incorporated into the model based on a design tin provided
by HCE on 25/1/2019. The design road crossing has a minimum crest level at the sag of 69.25
m AHD. The adopted road profile is shown on Image 5-2.

5 Path Profile/Line of Sight o ‘
File PathSetup Display Options  Calculate
Cick to Measure SubPath on Frofic »ah ok N PR

From Pos: 462180.283, 7096276.172 To Pos: 462415.486, 7096186.822
A
20.0m
775m
75.0m

725m

70.0m

50 m 100 m 150 m 200 m 268 m

Image 5-2 — Access Road Crossing Longitudinal Profile

This road crossing has been modelled with a manning’s ‘n’ of 0.03. The remainder of the
development site has been left consistent with the existing case model (‘n’ of 0.1).

The proposed culverts at the access road crossing of Zacharia Creek have been modelled as:

e 4/2250 RCP with a length of 15m. USIL of 66.43 and DSIL of 66.35 m AHD.
e 1/2700 RCP with a length of 15m. USIL of 66.15 and DSIL of 66.15 m AHD.

The 2700 RCP has been given a reduced invert level to allow fish passage.
A design blockage factor of 20% has been applied.
Modelling assumes that the two branches of Zacharia Creek upstream of the proposed access

road crossing will be joined by carrying out excavation immediately upstream of the road crossing
for a distance of approximately 12m.

J00296R1V1 14
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Design earthworks for the remainder of the development site have been incorporated using the
design tin provided by HCE on 18/9/18. The exception to this is the cut and fill associated with
the south-west lot filling situated south of Mooloo Rd. This has been incorporated based on the
HCE design tin provided on 22/1/19.

Diversion channel 1 shown on Image 5-1 has been incorporated to mitigate upstream flood level
impacts and to divert the eastern branch of Zacharia Creek around the adjacent fill pad. This
channel has been modelled using TUFLOW z-point modifiers as follows:

Channel top width of 10m
Channel base width of 5m
USIL of 70, DSIL of 68 m AHD.
Length of approximately 90m

5.2 Model Results

5.2.1 Flood Mapping

Flood mapping for the proposed case modelling is provided in Appendix F. This includes peak
flood depth mapping, peak flood level impact mapping and a plan showing peak flood levels for
the 1% AEP across the site. In addition to this, peak flood level grids will be made available to
HCE to assist bulk earthworks design to ensure final lot levels have an acceptable level of flood
immunity.

The peak flood level impact maps show that flood level increases are generally contained within
the development site boundary. There are some minor flood level increases shown on the rural
land south of Mooloo Rd which occur as a result of the fill and associated drainage swale in this
area. It is our view that these minor, localised flood level impacts are of no consequence
because they:

e Are generally, less than 30mm

e Are caused by a re-distribution of flood waters across the site boundary as opposed to an
increase in peak flow.

e Do not cause a meaningful increase to the area of flood inundation extent

The flood level increases shown over the land to the east of Pie Creek are understood to be
contained on land owned by the Client and therefore are not of concern.

5.2.2 Road Crossing

The proposed road crossing has been designed to be flood free in the 10% AEP event and this
has been achieved as shown on the flood maps in Appendix F.

The crossing also needs to comply with QUDM'’s requirements for overtopping during the major
flood event (1% AEP). These requirements are set out in table 7.4.5 of QUDM which states that
peak flow depths over the road are to be less than 200mm and have a depth-velocity product of
less than 0.3m?%/s. Modelling predicts that the peak depth over the road crest is less than 200mm
and the depth-velocity product is less than 0.2m. Therefore, this road design complies with
QUDM’s requirements for transverse flow limits.
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5.3 Climate Change Risk Assessment

A 1% AEP climate change scenario has been run based on a 20% increase in design rainfall for
the year 2100. Peak flood depth mapping for this scenario is provided in Appendix G along with
an impact map which shows the impact on peak flood levels compared to the current climate 1%
AEP results. The mapping shows that climate change is expected to increase 1% AEP flood
levels by amounts which vary over the site from approximately 100mm to 600mm.

Council’s requirements for filling of lots is to achieve 300mm freeboard above the current climate
1% AEP peak flood level. If the development is to adopt this as the minimum lot level, then it is
expected that these lots will be subject to potential 1% AEP inundation by up to 300mm under
future climate conditions. Considering these results, it is recommended that a higher flood
freeboard is incorporated into the earthworks design.

5.4 Emergency Planning

It is recommended that consideration be given to emergency planning aspects to manage the
residual flood risks associated with flood events that are in excess of the design flood event
(DFE). In particular, the northern most lot proposed near the confluence of Zacharia and Pie
Creek has potential to become isolated during events in excess of the DFE. This risk may be
managed by provision of a flood refuge area above the probable maximum flood level (not
currently defined).
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6 CONCLUSION

This Flood Assessment has involved detailed flood modelling of the regional creek systems
impacting the proposed development site. Flood modelling has been carried out in accordance
with latest industry guidelines and has demonstrated that the proposed lot layout is feasible in
relation to flood immunity requirements and it is predicted to cause no offsite flood impacts of
consequence.

Peak flood levels from this investigation will be provided to the project civil engineers to assist in
setting final fill lot levels.

The expected increases to design flood levels associated with climate change have been
modelled and it is recommended that allowance be made for these in setting final development
fill levels. HWMC is unaware of any specific requirements by Gympie Council in relation to this
issue.

It is recommended that consideration be given to emergency planning aspects to manage the
residual flood risks associated with flood events that are in excess of the design flood event
(DFE).
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PROJECT

Roberts Brothers

20.11.18
Job & Plan No.

61995 DTM

Sheet 1

F.Bk
Level Bk

Al 1:1000

TBM 5

RL 82.123 AHD D

via Greendale Stage 3
CAC

Datum:

Drawn:

Contour Intervalis 0.5 metres. Underground services have been
located from visible surface features only . A Dial Before You Dig
search should be performed before the commencement of any
determination of the boundaries, an Identification survey will be

been investigated for the purposes of this survey. For an accurate
required.

excavation work. The property boundaries shown have not fully

Notes:

Contour & Detail Survey of
Lot 99 on L3733,
Pie Creek,
L.G.A. Gympie Shire Council

lan Smith

Licd. Surveyor
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Appendix B Cut-Fill Layout Plan
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