Tuesday, 10 September 2024

Attention: Nick Mullins

Senior Development Manager
ESR Australia and New Zealand
Level 12, 135 King Street
Sydney NSW 2000

CPESC review of the Westlink Industrial Development Stage 2 Erosion and Sediment
Control Plans

1.0 Introduction

ESR are developing the Westlink Industrial Development at Kemps Creek with the works undertaken in a staged
approval. The development is a State Significant Development (SSD) and subject to conditions of approval under
Department of Planning and Environment (DPE) Approval SSD-913102.

In accordance with the SSD Approval, ESR must prepare Detailed Erosion and Sediment Control Plans (ESCP) and
drawings prior to the commencement of earthworks for the development. The ESCP must be prepared by a
Certified Professional Erosion and Sediment Control (CPESC) specialist. ESR engaged Bradley Cole from Ochre
Environmental Management (CPESC Number 7645, refer to Attachment A) to assist with the development of the
ESCPs.

The role of the CPESC has been to:

e Meet with ESR and their contractors to understand the proposed stating of the earthworks and road
construction.

e Calculate the required sediment basins sizes for key stages of the development.

e Develop site specific specification for the design of the basins.

e Undertake review of the ESCP.

AT&L are the lead civil designers for the SSD and have prepared the design drawings for the development and
along with Bradley Cole, (CPESC) have developed the Erosion and Sediment Control Plan as part of the design
drawings package.

This letter has been prepared by Bradley Cole to support the preparation of the Erosion and Sediment Control
Package for the Stage 2 development of the Westlink Industrial Development at Kemps Creek and certify that the
plans have incorporated the relevant design and guidelines best practice requirements for the development. The
section below addressed the responses and matters raised under the initial review submission by the NSW
Department of Climate Change, Energy, and the Environment and Water — Biodiversity Conservation and Science
Group.

2.0 Erosion and Sediment Control Requirements

This review has been prepared with reference to the matters raised by the NSW Department of Climate Change,
Energy, and the Environment and Water — Biodiversity Conservation and Science Group for the Erosioan and
Sediment control plans prepared for the Stage 2 submission. (refer to Table 1).
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Table 1 - Response to Matters Raised

B21 Requirement ‘ How addressed
1 The Water and Stormwater Management Plan The ESCPs have been prepared in collaboration
does not address the construction-phase targets | with Bradley Cole from Ochre Environmental
at all. The ESC plans in the civil drawing set Management (CPESC Number 7645)
(sheet C5201) are only applicable once final
earthworks levels are reached and includes no The current plans are to be updated with
sizing of any controls. progression of project earthworks planning and
construction delivery for management of site
activities in accordance with best practice
documents including Managing Urban
Stormwater: Soils and Construction — Volume
1:Blue Book (Landcom, 2004) and with the WSUD
design principles set out in the Technical
Guidance for Achieving Wianamatta South Creek
Stormwater Management Targets (Technical
Guidance) (NSW Government, 2022).
2 Two of the plans cited in the ‘CPESC Drawing numbers 20-748-C5200 to 20-748-
Endorsement’ letter have not been submitted. C5202, 20-748-C5201 and 20-748-C5210,
Revision C dated 12-09-23 were reviewed as part
of the CPESC ESCP endorsement as stated in the
endorsement letter.
3 Provide a revised ESC Plan which addresses the requirements of the Mamre Road Precinct DCP

Section 4.4.2 and technical guidance for achieving Wianamatta—-South Creek stormwater management
targets (DPE, 2022), which demonstrates achievement of the targets listed in Table 5 of the DCP. The
revised ESC Plan is to specifically address the following:

Provide plans for each major phase of works,
including clearing and grubbing, bulk earthworks
(existing and final levels), civil works, and
stabilisation/practical completion

The ESC plans for each of the major phases of
work are to be completed in collaboration with
the successful earthwork’s contractor for effective
staging and construction methodology. These are
generally undertaken at the detailed design stage.

(b)

Identify the type of sediment basin and provide
sizing and details for all functional components
(e.g., forebay, level spreader, spillway, dosing
system, flocculant type).

The basin design spreadsheet which identifies the
specific elements of the basin including type etc
and all relevant values used in the sizing are
provided in Attachment B.

The proposed dosing system is to be procured by
the contractor required for implementation and
management of the basin operation and would
be consistent with the 2018 revision of Appendix
B — Sediment Basin Design and Operation (IECA
2018) to the Best Practice Erosion and Sediment
Control Document (EICA 2008, referred to as the
White Book).

To specify the dosing unit and flocculant would
be considered limiting and may imply / impose
proprietary bias in the procurement process.

(©

Provide sediment basin calculations
demonstrating compliance with the DCP Table 5
targets.

The basin design spreadsheet and all relevant
values used in the sizing are provided in
Attachment B.

Basins have been sized for active treatment of
80% of average annual runoff in accordance with
Table 2 of the Wianamatta South Creek
Stormwater Management Targets and Table 5
requirements from the DCP.
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B21

Requirement

‘ How addressed

The design of the Type A and B Basins along with
addition site retention areas and filter controls
will facilitate the management of oil, litter or
waste contaminants through effective
housekeeping, basin weir operation and decant
systems.

Prior to completion of works for the development,
and prior to removal of sediment controls, all site
surfaces must be effectively stabilised including
all drainage systems. An effectively stabilised
surface is defined as one that does not, or is not
likely to result in visible evidence of soil loss
caused by sheet, rill or gully erosion or lead to
sedimentation water contamination. The
determination of the stabilisation will be
undertaken by the Project CPESC and submitted
formally with evidence prior to the removal of
controls for the development.

(d)

Provide catchments plans identifying the sub
catchments for all major drainage and sediment
controls for each phase of works.

Clean water channels have been identified on the
site perimeter to divert clean water around the
development site where practical. The catchment
for the development is currently impacted
through adjoining development and construction
activity and is dynamic in nature. The Stage1
activities will reduce the potential catchment
areas for the site and implement localised
stormwater infrastructure for previous overland
flows.

The current catchment plans are presented in
Attachment B.

Provide calculation tables and sizing/dimensions
for all major controls during all phases of works.

The basin design spreadsheet and all relevant
values used in the sizing are provided in
Attachment B.

Provide a construction sequence identifying the
order and timing for both the implementation
and decommissioning of all controls, relative to
specific site activities/hold points.

The approach to construction staging has been
outlined in Section 4 of this letter.

The implementation of controls relative to the site
activities will be detailed on the specific ESC plans
for each of the major phases of work as prepared
in collaboration with the successful earthwork’s
contractor.

All specific controls as identified on the ESC
documentation for each individual catchment
area will be verified by the Project CPESC prior to
commencement of construction stages.

(9

Provide details on the timing, methods and
performance requirements for stabilisation of
each area of site disturbance.

The ESCP design has included basin treatment
controls for the development which are to be in
place for the duration of the earthworks staging.
The basin design has assumed worst case
scenario of full disturbance in the Project design
areas.

The staged stabilisation of the development
would be considered best practice and would be
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B21 Requirement ‘ How addressed
recommended under the regular inspections to
be undertaken by the Project CPESC and ER.

Prior to completion of works for the development,
and prior to removal of sediment controls, all site
surfaces must be effectively stabilised including
all drainage systems. An effectively stabilised
surface is defined as one that does not, or is not
likely to result in visible evidence of soil loss
caused by sheet, rill or gully erosion or lead to
sedimentation water contamination. The
determination of the stabilisation will be
undertaken by the Project CPESC and submitted
formally with evidence prior to the removal of
controls for the development.

(h) Provide specific advice in relation to dispersive Dispersive soils will be managed with Type A and
soil management — particularly in relation to Type B HES Basins designed for treatment of 80%
excavated drainage controls. of average annual runoff and minimisation of

disturbance areas. Additional measures including
the lining of drains and application of soil binder
and additional soil treatment with gypsum (as
required) may be implemented during the
construction of the Project which is to be
overseen by the Project engaged CPESC and
coordinated with the ultimate final design
methodologies for the development in
collaboration with the earthworks contractor.

(i) Provide details on how discharges from each The basin layout for the development is to be
basin will be managed so as not to reduce the established as separate end point management
hydrologic effectiveness of other basins. controls to individual catchment areas and do not

interrelate to avoid impacting the operation of
other basins. Following treatment in a basin the
overflow / discharge is to be continued to the
external drainage areas without impacting active
working locations.

3.0 Design criteria

Condition B21(b) requires the ESCP to be prepared with reference to the water sensitive urban design (WSUD)
design principles set out in the Technical Guidance for achieving Wianamatta South Creek Stormwater
Management Targets (Technical Guidance) (NSW Government, 2022).

Under Table 2 of the Technical Guidance, all exposed areas greater than 2,500 m? are to be provided with
sediment controls that are designed, implemented and maintained to a standard that would achieve treatment of
at least 80% of the average annual runoff volume of the contributing catchment (i.e. 80% hydrological
effectiveness) to 50 mg/L TSS or less, and pH in the range (6.5-8.5). No release of coarse sediment is permitted for
any construction or building site.

To achieve this design criteria, Type A and Type B basins have been sized and designed with reference to the 2018
revision of Appendix B — Sediment Basin Design and Operation (IECA 2018) to the Best Practice Erosion and
Sediment Control Document (EICA 2008, referred to as the White Book).

4.0 Construction Staging

ESR have proposed a staged approach to the development of the SSD:
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e Stage 1 - Establishment of the erosion and sediment control and basins — Pending
e Stage 2 — Stage 2 Bulk Earthworks utilising the sediment basis— Pending

e Stage 3 - Service installation internally to the development area — Pending

e Stage 4 - Rehabilitation and landscaping — Pending

e Stage 5 - Building development by external contractors — Pending

3.0 Basin Sizing

The design factors for the Revised Universal Soil Loss Equation (RUSLE) and the basin sizing using the
QId_ESC_Design_Spreadsheet_V5.2 developed by Strategic Environmental & Engineering Consulting (SEEC)
have been provided in Attachment B.

Additional design specification drawn from IECA 2018 are also provided in Attachment B.

4.0 Certification

|, Bradley Cole, certify that the Erosion and Sediment Control Plans prepared for the development have
incorporated the recommendations with regard to best management practice and Type A and Type B sediment
basins sizing and specifications and reflect the staging and other recommendations provided throughout the
design review process.

Your Sincerely

Pl

Bradley Cole,
Director, CPESC #7645

Ochre Environmental Management Pty Ltd
Ph. 0407 782 830
E brad@ochreenvironmental.com.au
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Attachment A - Bradley Cole CPESC certification

4 N

0 EnviroCert International, Inc.
3054 Fite Circle, Suite 108, Sacramento, CA 85827
ENVIROCERT (279) 888-6911 | www.envirocert.org

imtermational, Inc.

Bradley Stephen Cole

CPESC

Certified Professional in Erosion and
Sediment Control

7645 14-Nov-2024

CERTIFICATION NO. EXPIRES
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Attachment B — RUSLE soil loss factors, basins sizing calculations and design specification for the Westlink
Industrial Estate Stage 2.
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Soil Loss Characteristics

Constraint / characteristic \ Value / Rating Source
Disturbed Catchment Area See stages
R = 164.74(1.1177)5 S0.6444
Rainfall erosivity (R-factor) 2210
Where S = 2-year, 6-hour storm
http://www.bom.gov.au/cgi-
IFD: 2-year, 6-hour storm () 10 bin/hydro/has/CDIRSWebBasic
Location Badgerys Creek BoM Station
Rainfall zone Blue Book Figure 4.9 [p4-16]
Runoff coefficient (Cv) 0.64 Blue Book Table F2 [pF4]
Rainfall coefficient (C10) 0.76 Blue Book Table F3
85th %ile, 5-day rainfall event 35 Blue Book Table 6.3 [6-24]
Location Penrith
. L Blue Book Appendix C, Table 19 [pc-104]
Soil erodibility (K-factor) 0.038 Based on Luddenham (lu) Landscape Group
Soil erodibility (K-factor) 0.05 Alternate factor to represent imported material
Soil texture group Type D Maximum values of Luddenham (lu) Landscape
Group
Soil Hydrologic Group Type C Luddenham (lu) Landscape Group
3 -
Slope Gradient 5% Based on 4.4% for east west gradient of natural
ground.
Slope length 80 Slope length between terraces
LS-factor 1.19 Blue Book Table Al [pA-9]
Erosion Control Practice Factor (P-factor) 1.3 Blue Book Table A2 [pA-11]

Cover Factor (C-factor)

Default factor for construction site for areas with
not stabilization

Calculated Soil Loss (Uha/yr)

See staged calculation

sheet

Blue Book Appendix A [pA-1]

Soil Loss Class (m3//halyr)

See staged calculation

sheet

RUSLE Equation

Soil Loss Class

Blue Book Table 4.2 [p4-13]

Erosion hazard

Very low

Blue Book Table 4.2 [p4-13]
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Rainfall Erosivity factor (R-factor)

OCH

Environmental Man

ment

Monthly % and annual rainfall erosivity (R — factor) values

Jan Feb Mar Apr Mar Jun July Aug Sep Oct Nov Dec Year
Mean rainfall (mm) 78 112 112 48 39 57 34 37 36 59 69 55 717
% 1% | 16% | 16% 7% 5% 8% 5% 5% 5% 8% 10% 8% 100
R-Value 241 344 347 148 119 174 105 113 110 182 213 168 2210
-33.857364
1 Determined locality coordinates from SIX Maps https://maps.six.nsw.gov.au/
150.707268
2 2-year ARI, 6-hour storm event
I 10
http://www.born.gov.au/ cgi-bin/hydro/has/CDIRSWebBasic
3 Calcualte R-factor
I 2210
4 Mean Rainfall
http://www.bom.gov.au/nsw/observations/map.shtml 67108

BADGERYS CREEK AWS

NSW MIC QI WA SA TS

LOCATION 33.850 § 150.800 E * NEAR.. Westiink Kemps Ck

LIST OF COEFFICIENTS TO EQUATIONS OF THE FORM

in(l) = A+ Bx (In(T)) + C x (I(T)? + D x (In(T))° + E x (In(T))* + F x (In(T))® + G x (in(T))®
T = TIME IN HOURS £R HOUR

RETURN
Jg,on A B G E F
158773 -0.58931E+ -0.31470E- 18133E- -0.36772E-
410940 -0.58942E+ 31366E- 27224E- -0.32428E-:
661308 -0.58964E+ -0.31646E- 59054E-" -0.19809E-
782286 58950E+ -0.32377E- 89622E-; -0.10033E-
922462 58965E+1 32398E- 99377E-" -0.62495E-
W 080445 -0 5B04TE= -032612E 768 0 4456365
100 185829 -0.58934E+ -0.32845E- ).13312E-. 0.73806E-4
[o——————
Climate statistics for Australian locations RAINFALL INTENSITY IN mm/h FOR VARIOUS DURATIONS AND RETURN PERIODS
Monthly cimate statistics RETURN PERIOD (YEARS)
1 2 5 10 20 50 100
A years of ecors
Aot e sstution | 5 Ot o hatiton o i sl 5o | B swtion seone 76 99. 128, 14 166. 195, 217.
7 9. 120. 5. 156. 183. 204.
Somry ot BAOGERYS CREEX AWS — = = o > =
— 922 108 120.
34 14 747 2
5 7
2 hours 1
= g T
4 1)
43 4
4 2 5 2
[ 72nours 3 2 78
R e (Raw data: 30.41. 6.4, 1.01.50.07, 12.80, 4.22.skew= 0.010)
- - M e e e e HYDROMETEOROLOGICAL ADVISORY SERVI
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onmental Man

Rainfall Erosivity factor (R-factor) cont.

Background

R - Rainfall Erosivity factor is measure of the ability of rainfall to cause erosion

Risa product of two components: total energy (E) and maximum 30-minute intensity for each storm (130). So, the total of El for a
year is equal to the R

+  Correlation between the R-factor and the 2-year ARI, 6-hour storm event.
R factor can be read from the

Isoerodent maps in Appendix B
Or

R = 164.74(1.1177)5 S°.** “*Equation (2)

where Sis the 2-year ARI, 6-hour ARI rainfall event (mm)

2-year ARI, 6-hour storm event

Data is available here: http://www.bom.gov.au/cgi-bin/hydro/has/CDIRSWebBasic

New data is also available here but does not correspond to the 2-year ARI, 6-hour

Table 6. 2 Percentage of average annual El that normally occurs in

thefirstand second half of each morith for each Rainfall Zone
(figure 4. 9) {Rosewell and Turner, 1992)

Zone| Jan Feb Ma, Ap, May Jun Jul Aug Sep Oct Nov Dec
1 66| 7| 8| 8| 8] 65| 5] afs| 22222222 s3] a4f4f4
2 10 o) of 8] 7| s| 2| 2f 1| 1| 2] 1| 1| 1| 1| 1| 3] 3| 3| 4| 5| 6| 7| 8
3 68| o of10] 7 7| 4| 2 2| 2| 2| 2| 1| O] 1| 2| 2| 2| 3] 3| 4| 6] 6
4 6| 8| 8| 8 5| 53| 3| 2|2 22| 3 3 2] 2| 3| 3 3[ 5] 5] 5[ 6
5 yof 3| 7| 13 18] 10} 11} 6] 3| 2| 3| 2| 2| 2| 1| 1] 1| 3] 3] 3| 3| 2| 2| 2
6 101 10f 9| 6| 5| 2| 2 2 1| 1| 1| 1| 1| 1| 1f 2| 2| 4| 38| 5| 5| 8] 7
7 9o 7| 8| 4] 5[ 3] 3| 23] 2| 1| 2| 1] 2] 22| 3| 4 4] 4 6[ 7| 7
8 7 7 8] 5] 6 4| 222 1] 21| 2] 22| 2| 4] 4] 6| 6| 7| 7
o | 89| 8| 7|6]s|3|3]z2]2]]2 1] 1]2]s]3]s]s]5]6]6]s6
10| 7 ygglgg] 7[ 7] 6) 4| 4] 322221 1f2]2] 3[4 s5{6[6]5]F6
10 910 s 3| 1 1| 1| 1| 1| 1| 1| 2| 2f 1| 2| 2| 5| 6| 6] 6| 6
12 |10 9| 8| 7| 5| 4f 4] 2f 2f 1| 1| 2| 1| 1| 1| 2| 3| 4| 3| 4| 4| 6 7| 9
X ftis<leolrsblotoms lo>wehe.
e ———
[ st Y
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OCHR

Environmental Management

Design Rainfall depth (mm)

Table 6.3a (p144) has the 75th, 80th, 85th, 90th and 95th-percentile 2 and 5-day rainfall depths for 59 sites in New South Wales

Table 6.3a 75th, 80th, 85th, 90th and 95thpercenfile 2 and 5-day rainfall depths For 59 sites in New

South Wales
_ Z-day rainfall depths (mm] S~y rainfall depths (mm]
75"%ile  BF%ike B %k OF%ile OF%ile | TH%ike B8Nl 8P %ile OF %k 08 %ile
Narth Coast
Caffs Harbour 183 FET na 4.4 TOB 16 427 558 748 1178
Dorrigo 21 e 364 49.0 o 403 483 637 B4B 132.0
Grafton 140 178 249 naz 488 13 200 a2 50.1 754
Lismare 16.3 & 264 363 570 86 353 452 0.2 5.3
Port Macquaria 18.0 ] 208 a4 65.3 20 401 518 oo 106.2
Taree 15.0 19.0 449 B5 B4 50 ny 412 558 006
Tweed Heads 234 25 376 S0.B T8.7 36 485 625 B2.5 126.8
Central CoastHunter
Cezsnock 134 165 Fil] 85 450 k] 244 ERT] 128 E3.0
Gosford {Marara) 16.7 na 84 1B B30 mwa 35.0 458 B2.2 .3
Nelson Bay 175 n3 2849 194 58D 04 381 483 B3.5 s
Newcaste 137 176 30 ne 481 244 305 389 5.8 T6.7
Scong 124 153 183 B0 e 19.0 rd T =8 513
Wyang 16.8 208 269 iz S8R 6.8 338 432 587 90.1
Sydney/Blus Mountains
Bankstown 114 145 196 o 420 194 24.4 s 126 B5.6
Blacktown 12.0 150 03 B0 136 19.0 246 322 432 T0.8
Camden 136 16.8 8 203 148 mz 251 320 134 B6.3
Campbelttown 122 152 180 60 421 193 239 306 432 B33
Homsby 157 & 4 8.1 B1.0 58 328 433 BOLD el
Katoomba 165 il 67 e B0.2 8.0 35.2 454 63.0 o6
Lithgow 114 140 183 242 353 185 216 294 e 564
Liverpool 12.2 155 20.0 284 433 19.2 24.4 322 438 T0.2
Mana Vala 19.0 16 02 BT 620 0 352 440 1.2 peedli]
Mazman 15.2 133 54 kB 5T %2 323 432 506 s
Paramatta North "7 152 208 282 455 03 258 1 458 741
Panrith 140 182 238 ns 495 e 274 @D i7E T46
Richmeond 10.2 135 180 8 1032 175 224 £ m7 E1.4
Ryde 147 183 449 M3 535 34 205 388 536 Bl5
Springwood 155 201 59 B0 556 %2 4 404 55.0 841
Sutheriand 15.0 188 449 ue 550 34 207 389 546 B5.1
Sydnay 127 166 24 e 521 3 27 388 52 843
Walkaciz 140 178 30 na4 128 i1 76 [ 128 76.2
Wiberiorca 11.4 149 188 T d6.4 19.8 246 332 467 E3.4
Illawarra/South Goast
Ahion Park 165 i A 1.1 ET4 %2 na 419 ] 101.2
Batemanz Bay 137 178 241 Mz 549 21 28.0 ar4 524 844
Bega 126 16.1 I 0.5 51 185 246 325 462 m2
Cooma TE 98 130 178 73 125 15.8 200 ] 1
Helersburgh 231 m7 381 530 B1.3 356 45.0 574 T8.2 124.8
Keama 147 181 449 B5 572 55 322 421 58.3 0.7
Kangaroo Vallay 16.8 N4 02 anr T0E %8 342 457 ET.0 115.8
Mittagong 147 183 34 ne 491 3 28.0 362 49.0 75.2
Robertson 158 n3 wa B2 E7.3 84 36.0 461 E7.3 113.0
Wallangong 138 18.0 248 66 E1.3 54 33.0 435 B0 5.6
Northem Tablelands and Morthwestern Shopes
Armidale 124 152 183 B0 3513 198 241 292 w4 E29
Gurmedah 142 173 na T 393 0.0 241 302 124 £3.0
Tamwurth 15.2 183 232 T 1E e 252 ana 192 542
Tenterfield 18.8 23 67 BE d6.0 6.7 3.4 381 a7.4 E3.3
Central Tablelands and Central Western Slopes
Bathwurst 10.7 132 165 a4 04 16.8 206 243 n4 a7
Gowra 12.0 147 18.0 k] zB 18.1 216 26.1 125 449
Dubibo 127 16.0 02 261 360 18.8 228 284 56 B0.7
Sowthem Tablelands and Southwestern S
Abury 118 144 174 24 ne 0.0 237 284 352 452
Goulbum ] 100 132 18.0 4 142 178 222 86 408
Jindstyna 1.9 142 173 26 34 173 206 249 20 458
(Ouesnbeyan 127 152 188 242 43 18.0 el 258 130 451
Wapm oz 14 14.4 19.3 e 156 18.8 234 0.4 40.2
Morthwestern, Southwestern and Far Western Plains
Bourks 1.7 146 183 248 BE 15.3 19.0 239 0.8 445
Braken Hill 71 a1 120 16.8 508 a7 122 162 e eli]
Griffith a5 ny 14.0 18.5 %2 138 16.4 206 x4 M6
Maresa 126 158 183 51 6B 18.0 2143 268 363 E1.4
| Nymizan 12.2 15.2 181 56 373 165 20.4 258 138 478
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OCH

Environmental Management

Soil Erosivity factor (K-factor)
1R

Table 19 Penrith Soil Landscapes
Soil landscape Comman constraints Slope range Soil hydrolegic  Acid sulfate UsCSclass K- factor  Sediment lype Sediment basin wal|
group risk construction {earth}
ES Djez Tiwe 1 B
cL D024 Type F A
Luddenbam {lu) moderately expansive, jow wet strength, |ocalsed 5=20 Growp C© r o3t Tipa [ B
mpermeatle and highly plastic subsoils i na Troe £ A
el n Tipa (7 A
Ficzon (pn) high mass movemnent hazare: low permeahility; low fertlity, =20 Growp © e 1 na Tipe [ o
localised high expansion cL 0034 Time B
Richmend iri) high soil erosion hazard (particalarly at lerace edpes) and =t Growp © a 0058 Tipe F A
localised flooding hazards; localsed salinty
Sauth Creek (sc) high fleading hazard; hcalised permangntly high wateriables: -5 Groug C/D o 0,05 Tvoe F A
I fertility; localised salinity
Upper wery high soil ersion hazand; dispersible, impermeable soil [ Growg G0 5C na Tioe ' o
Castlereagh (ug) |zvers o D032 Tvoe & o
Veleaniz (va) moclerately expansive sols with low wet sirenath, high sall 5=l) Group C/D L D29 Troe £ B
emsan and mass mavement hazards on steep slpes
Warragambna (wh) wery high mass movernent and sail erosion hazards; sieep =35 Growp © SN 0036 Tioe © J
slopes, highly permesnle soils with low fertiFy 5C 0032 Typa 7 B
Woudlands jwl) suils with low fertlity and low water holding cagacity =10 Group B0 cL Da28 Troe F [
-] na Troe F B
Table 4.2 The Soil loss Classes (odapted from Morse and Rosewell, 1994
Soil Loss Class Calculoted soil loss Erosion hozard
[fonnes,/ha,/ yr)
1 Oio 150 vary low
2 151 1o 225 low
3 228610 350 low-moderate
4 351 1o 500 moderate
5 501 4o 750 high
& F51 10 1,500 wvery high
7 =1,500 extremely high
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OCH

Environmental Management

Iable A1 [Stactors on constuction sites using the RUSLE

Slope gg:?:m Slope length (m)
o T 5 10 20 30 40 50 60 70 8 90 100 150 200 250 300
1001 003 011 013 015 016 017 018 019 019 020 020 023 024 026 027

1

50:1 2 014 018 024 028 031 0234 036 039 041 043 044 052 058 064 069
3331 3 017 024 034 041 047 052 057 061 065 069 072 08 100 1141 122
251 4 021 030 044 0534 063 071 078 083 091 097 103 126 147 165 1.82
201 5 024 036 054 068 080 091 101 110 119 127 135 170 200 228 253
16.6:1 6 028 042 064 081 097 111 124 136 147 158 168 214 254 291 3.25

12.5:11 8 034 053 083 108 131 151 170 188 205 221 237 3.07 370 428 482
10:1 10 042 068 109 144 175 204 231 256 281 304 327 406 404 575 6.52
8.3:1 12 052 085 139 185
711 14 062 102 169 226
6.3:1 16 071 119 198 267
5.5:1 18 0.80 135 227 307

&1 20 0.89 150 255 347
&1 25 109 188 3.23 443
331 30 128 223 3.86 532
251 40 161 283 498 692
21 50 1.88 333 5.8 822

Table A2 Pfactors for construction sites (Goldman ef al., 1988)

Surface condition P-factor
Compacted and smooth 1.3
Track-walked along the contourl®] 1.2
Track-walked up and down the slopel”’] 0.9
Punched strawt®] 0.9
loose to 0.3 meires depth 0.8

Ioble F2 Runoff coefficients (Cvl for volumetric doto in disturbed cotchmens
{odapted fom USDA, 1994

Sail Design Rainfall depth [mm) Runcff
yerologic otential
Group <0 2125 2630 340 4150 5140 6180 P

A 0.0 0.05 (.08 015 022 n:ze 037 verylow

B 010 019 025 0.34 0432 .48 05 low o moderdie

C 0.25 0.35 0.42 0.5 0.59 043 070 modenie io high

] 0.39 .50 0.56 .54 063 074 079 high

Toble F3 Runoff coefficients (C1al for peak flow dota in disurbed coichments

Soil Rainfall intensity {mm) in the design storm Runof
Hydrologic . _ - - ) potential
Group <20 2140 41480 &1-80 81-100 =100

A 0¥ 0.55 .64 s 075 wery low

B 0dé 058 0.7 075 0.8 (.62 low 1o moderie

C A% 076 0.83 085 086 068 modere fo high

L 0.80 084 0.9 .50 090 090 high

Ochre Environmental Management Pty Ltd Page 13
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Westlink Stage 2 Basin Specifications

Item

Design volume requirement

Design surface area requirement

Length

Width

Surface area

Length to width ratio
Depth

Basin wall batter slope
X-section area

Basin volume

Forebay (10% of volume)
Forebay length

Forebay width

Forebay depth

Forebay spillway basin slope
X-section area

Forebay volume

Spillway crest below basin wall
Spillway width

Spillway freeboard

Basin lining

Spillway lining

Outlet, concrete culvert

Ochre Environmental Management Pty Ltd
Westlink Industrial Development, Kemps Creek

Lot 3&5
Type B

2421.4
1241.6

69
23

693
3:1
2
2:1
38
2622

262.2
10
23
1.5
3:1
30

300
0.45
21
0.3
A29 bidim
rip rap
>450

OCHR

Environmental Management

Lot 6
Type B

5765
2956.6

99.3
33.1

803
3:1
2
2:1
58.2
5779.26

577.926
10
331
15
3:1
45.15
451.5
0.45
30
0.3
A29 bidim
rip rap
>450

Page 14
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Sub-catchment or Name of Structure

Site area o585 | Loth Lot Lots Notes
Toralcatchment area (hal Ti6a | 2042 | 259 556
Disturbed catchment area (hal 164 | 204z | 253 556

Soil analysis (enter sediment type if known, or laboratory particle size data)
Sediment Type [C, F or O] if known: ] ] u] u] If known. Type Dlis worst-case.
% =and [fraction 0.02 to 2. 00 mm)

4 gilt [fraction 0.002 to 0.02 mm))

4 clay (fraction finer than 0.002 mm)|

Enter the percentage of each soil
fraction. E.g. enter 10 far 1034

Dispersion percentage] E.q. enter 10 for dispersion of 103
£ of whale zail dizpersible Pg 3.15 [ECA, 2008)
Sioil Texture Group u] u] ) ) Automatic caloulation from above.
Rainfall data
Rainfall R-factar (i known) [ 2z | zem | 2z [ zzi | | [0l need o enter ane o the ather
IFD: 2-year Gohourstormfknown) | 10 | 10 | 0 | 0 | I Lhere
RUSLE Factors
Bainfall erosivity [ £ -factor] 2210 2210 2210 2210 Auto-filled from above.
Sioil eradibility [ £”-Factor) 0.038 0.038 0.038 0.038
Slops length fm] 50 o0 & & RUSLE L facter caloulated for a bigh
Slaps gradient (4] 2 2 < < rillinterril ratio. See Appendis E of ECA
Lengthigradient (4.5 -actar] 11 11 065 065 {20061 PR
Erozion contral practice [ £ -factor) 13 13 13 13 13 13
Ground cover (£ ~factar] 1 1 1 1 1 1
Calculations Erosion Hazard
Soilloss [Whatyr] 130 130 1 Slope Gradient
Sail Loss Class 1 1 Enter slope as P 3.4 (ECA, 2008)
Sailloss [mihatyr] 100 100 5| percent. Conwersion to cubie metres - assumes
Iz 2 Basin Regquired? tes Yes N Refer to Table B1Pg B.E (ECA, 2015)
Sediment Basin Type
SoillCatchment Details
Duration of soil disturbance > 12 months > 12 months > 12 manthe > 12 monthe> 12 monthg< 12 monthg <703 effective ground cover [C = 0.05]
Is the soil coarse? [ No o Ho Mo Mo |< 33 finer than 0.02mm & = 103 disper
Are WO0s likely robe metbu Type C Mo Mo Mo Mo Mo Ne Particle senlement testing is
|z automated dosing ressonable or Yes Yes Yes Wes Yes res inflow?
Required Basin Type & & 153 M S [l Referto Table B2 PgE.TIECA, 2013)
Version 5.2
3. Flow Calculations
Preak How iz given by the Rational Formula: Oy = 000278 s Cu s FenlnA
where: @, ispeak Flow rate (m*sec) of average recurrence interval (AR of ™" year
Cyu  i= the runoff coefficient [dimensionlesz] for ARl of 10 years.
F, g afrequency factor for ™" years.
A igthe catchment area in hectares (ha)
|1 isthe average rainfall intensity (mmdbr] for an ARLoF "™ years
and a design duration of "te” [minutes or hours)
Time of concentration (L) is determined by a range of formulae - see Pg A4 to A in [ECA, 2003
A simple method to caleulate time of concentration is: te (hrs) = 0.78 & (AH00)"*"
Easic tc caleulatar: Arealha) 259
Tc: hrs  or IIlmins
Structure Details Notes
Lot Lot® | Lot | Lots
ed | 2042) 253 | &.36 hectares
First time of conc_| 0336 | 0416 | 013 n3 minutes
Zecond tc [if minutes
Third v [if minutes
Total time of conc. | 0336 | 0416 | 013 0.3 minutes
Rainfall
1-year, tc| 465 403 | B2.3 | 4325 Enter the relevant rainfall
2-year, tc| 534 47 Te2 | 565 intenzities [in mmithr] For
S-year, tc| 754 | BE2T1TI02.p B0 ach of the nominated
10-year, x| 305 | 735 [ 122522 rainfall event.
20-year. tc| 106 aza | 142 e The time o.f conctn!ratl-a.-n
S0-year tc| 126 | M | 163 ] 134 [“]f‘h‘“’"""“ "‘;d‘"“:‘"‘
100-year, tc] 142 | 124 | 190 | 0 OF the wrent to be uoe
C10 ranoff | ore [ ore [ o | oge] | | | | PaadiECA 2008)
Frequency Factors
FF, 1-year| 0.3 05 0.8 na Canuse 0.5 fora
FF, 2-year| 085 085 | 085 | 085 Can use 0LE5 For a
FF, 3-year| 035 035 | 035 | 0.85 Canuze 035 For o
FF, 10-year| 1 1 1 1 Generally always 1
FF, 20-year| 105 1.05 105 1.05 Canuse 105 far a
FF, 30-year| 115 115 115 115 Canuze 115 fara
FF, 100-year| 12 1.2 12 12 Canuse 1.2 for a
Flow Calculations Notes
1-gear, te (m*tz)] 0915 | 1412 |02t | o35
B-year, te [mits)| 1116 | 1724 | 0536 | 0.3
S-year. ke (mids)] 1762 [ 2715 [ 053 [ 144
10-year, ve (m22:)| 2225 [ 343 0665 ] 182
20-pear. tc (mls)] 2737 [4204 [ 056 223
50-year, te (m*#z)] 3564 | 5507 | 1064 [ 232
100-gear, tc [m?lc)] 4191 | 642 | 1245 | 34
Werzion 5.2'
Ochre Environmental Management Pty Ltd Page 15
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2. Sediment Basin Type B
Sub-catchment or Name of Structure Notes
Basin Name Lat 385 Lot Lot 3 LatS Must be same az site area on Worksheet 1
Catchment Area (ha) 11.64 20.42 259 §.96 Tatal catchment area - autofiled from ‘worksheet 1
Peak Flow Calculation Q=CxlxAl360
Peak 1year flow - 01 (ms) ogts | taz | o2is | oo | [ |Peak @tfow
0.5 Q1 flow [mls) 04ss | 0705 | o3 | 037 | | | Half G flow
Settling Zone Dimensions
Length ta width ratio % : 1 3 3 3 3 3:1recommended
Batter slope [ 1in =) 2 2 2 2 < 1W:5H
Option 18 Calcul ini ling pond surf. area [As) and depth [Ds)
[mm] 50 50 50 50 (IECA, 2015)
[sim] a000 a000 a000 a000 Reter Table B17, page B.26 (IECA, 2013)
Mirimum surface area - Az [m) 3660.0 SE45.0 100.0 3000.0 EqrnE13
Minimum settling depth - Ds (m) 0.65 0.65 0.65 0.68 Refer ta Table B17, page B.26 (IECA, 2015)
Critic:al settling zone lemgth - L, (m) &1 &1 &1 a1 Refer ta Table B17, page B.26 (IECA, 2015)
Appros. width of basin - \'s [m) 34.9 43.4 13.1 3.6 softw are
Appros. length of basin [m) 104.5 13002 574 34.9 softw are
Teed Large BaznlD L SUpETnatant venoity il ot resuEpend seted
Check Lz is less than critical Basin. Uze e = = sediment if basin length is less than Ls. Use Large
o) method Below Ok method below B i i el s L
Large Basin Design - 1B Large basins requirela different'Sizisig b azedidn re duginy sup locity. If above hod does not satisfy Ls
- TPTE TPy LT oo W T S TTET T TTeT S ey T T,
Large baszin - Dz (m) 15 15 15 . N
the supernatant velacity for large basins. Refer
Large basin width - 'w's [m] 20.34 33 16.65 i B NEC A
Large baszin lergth [m) £1.03 3415 S0.03 Azsumes 3:1length to width ratio
Sediment Storage Zone (55)
Soil lozz [thalyr) 1236 1236 1 1 Calculated anwarksheet 1
Sediment denzit [t/ m?) 13 13 13 13 m3
Soilloss (m*thalyr) 33.7 33.7 54.7 54.7 Bazed on sediment density above
Put an % here for 303 of water zone n n n * Fillin ane ar the ather - sither an ¥ or naminate the
Starage (soill zone design imoriths) rumber of manths. Refer ta Page B.40 (IECA, 2013)
Basin storage [zaill volume [m) 553.0 1330.0 224.0 375.0 Referta Page B.40(IECA, 2013)
Summary of Type B Basin Dimensions
Basin Name Lot 335 LotB Lot LotS
Adopted basin type Piption 16 - LargDption 16 -Larg{  Option 18 Pption 16 - Larg,
Settling zone surface area - As [m) 12416 2956.6 100.0 834.2
Depth of settling zone - Ds (m) 15 15 0.65 150
Settling zone valume - Vs [m®) 1862.4 4435.0 T45.0 1251.3
Basin storage [soil] volume (m?] 553.0 1330.0 Z24.0 375.0 303 of Wz o 2 months storage. See pg B.40
level (m?) 24214 5765.0 3720 1626.3
‘erzion 5. 2]
Table B5 — Suggested ‘trial value’ of the optimum low-flow decant rate, Qa
ikely optimum Qa Loc S
4 Us/ha Mildura, Adelaide, Mt Gambier (Ds = 1.0t0 1.5m)
5L/s/ha Wagga, Melbourne, Bendigo, Ballarat, Hobart (Ds = 1.0 m)
Bourke, Dubbo, Bathurst, Goulburn (Ds = 1.5m)
8 Us/ha Bourke, Bathurst, Canberra, Perth (Ds = 1.0m)
Toowoomba (based on Ds = 2.0 m)
7 Usiha Dubbo, Tamworth, Goulburn (based on Ds = 1.0 m)
Roma, Toowoomba (based on Ds = 1.5m)
8 Lis/ha Dalby, Roma, Armidale (based on Ds = 1.0 m)
9 Ls/ha Darwin, Cairns, Townsville, Mackay, Rockhampton, Emerald
Caloundra, Brisbane, Toowoomba (Ds = 1.0 m), Lismore, Port
Macquarie, Newcastie, Sydney, Nowra
Pre — Disturbance Cathment Areas
Ochre Environmental Management Pty Ltd Page 16
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Catchment diagram for basin calculations

OCHR
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included in calculations.
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Ochre Environmental Management Pty Ltd
Westlink Industrial Development, Kemps Creek

STORMWATER DRAINAGE
CATCHMENT PLAN
(POSTDEVELOPED)
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