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APPENDIX 2

Proposed Development
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Government Agencies




NSW GOVERNMENT
s Department of Planning

BN 2
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y
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:

Contact: Necola Hoare

Pnone:  (02) 9228 6484

Fax: {02) 9228 6540 -

Email;  Necola.hoare@planning.nsw.gov.au
Qurref: Q7_0138

. Your ref:
e
Mr Brian Easto File no: S07/01592

Eastoe Consulting Pty Ltd
PO Box 92
Stroud NSYV 2425

Dear Mr Eastoe

Subject: Director General’s Environmental Assessment Requirements for MP 07_0138
Proposed marina expansion at (Lot 100 DP1067106 & Lot 401 DP823128) 1-13 Nanda St,

Marmosng Point.

The Department has received your application for the above project (Application Number:
07_0138).

The Director General's Environmental Assessment Requirements (DGRs) for the environmental
assessment of the project for a Project Application are attached fo this correspondence at
.Attachment 1. These requirements have been prepared in consultation with the relevant
government agsncies including council. ~

Attachment 2 lists the relevant plans and documents which are iikely to be required upon
submission of your proposal, however, this should be confirmed with the Depariment prior to

lodgement,

it should be noted that the DGRs have been prepared based on the information provided to
date. Under section 75F(3) of the Act, the Director-General may alter or supplement these
requirements if necessary and in light of any additional information that may be provided prior fo
the proponent seeking approval for the project.

It would be appreciated if you would contact the Department at least two weeks before you
propose to subrnit the Environmental Assessment for the project to determine:
+ the fees applicable ic the application;
¢« whether the proposal requires an approval under the Commonwealth Environment
Protection and Biodiversity Act (EPBC Act) and any assessment obligations under that
Act;
e consultation and public exhibition arrangements that will apply; and
number and format (hard-copy or CD-ROM) of the Enwronmen’{al Assessment that will

be required.

Alist of some relevant technical and policy guidelines which may assist in the preparation of this
Environmental Assessment are attached at Attachment 3.

Prior to exhibiting the Environmental Assessment, the Department will review the document to
determine if it adequately addresses the DGRs. The Department may consult with other
relevant government agencies in making this decision. If the Director-General considers that
. the Environmental Assessment does not adequately address the DGRs, the Director-General

Bridge St Office 23-33 Bridge St Sydney NSW 2000 GPO Box 39 Sydney NSW 2001
Telephone (02} 9228 6111 Facsimile (02} 9228 5191 Website planning.nsw.gav.au




may require the proponent to revise the Environmental Assessment to address the matters
notified to the proponent.

Following this review period the Environmental Assessment will be made publicly available for a
minimum period of 30 days. The Director-General's requirements will be placed on the
Department’s website along with other relevant information which becomes available during the
assessment of the project. As a result, the Department would appreciate it if all documents that
are subsequently submiited to the Department are in a suitable format for the web, and if you
would arrange for an electronic version of the EA to be hosted on a suitable website with a link

to the Depariments website.

If your proposal includes any actions that could have a significant impact on matters of National
Environmental Significance (NES), it will require an additional approval under the
Commonwealth Environment Protection Bicdiversify Gonservation Act 1999 (EPBC Act). This
approval is in addition to any approvals required under NSW legislation. [t is your responsibility
to contact the Commonwealth Depariment of Environment and Water Resources in Canberra
(6274 1111 or hitp://www.environment.gov.au) to determine if the proposai is likely to have a
significant impact on matters of NES and would require an approval under the EPBC Act. The
Commonwealth Government has accredited the NSW environmental assessment process for
assessing any impacts on matters of NES. As a result, if it is determined that an approval is
required under the EPBC Acl, please contact the Department immediately as supplementary
DGRs will need to be issued.

Piease note that under 75U of the Act, Part 3A applications do not require certain
permits/approvals required under other legistation. These matters are assessed as part of the
Part 3A process. For example, Section 87 permits and Section 90 consents under the National
- Parks and Wildlife Act 1974 are not required for Part 3A applications. Section 75U applies from
the date of issue of the DGRs.

Notwithstanding, the Department still requires an equivalent level of information within the
Environmental Assessment as would ordinarily be required for any such permitfapproval to
enable an assessment of the relevant works. Please notify the Department should any sub-
surface testing be required during the preparation of your EA.

A copy of the response from the Depariment of Environment & Climate Change to the
Department’s request for key issues and assessment requirements is enclosed at Attachment

4,

If you have any queries regarding these requirements, please contact Necola Hoare on 9228
6484 or email necola.hoare@planning.nsw.gov.au.

Chris Wilson
Executive Director
as delegate for the Director General
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07_0138

Existing marina expansion

The Enwronmental Assessment (EA) for the Pro;ect Appl:cat[on must include:
1. An executive summary;
2. An outline of the scope of the project including:-

e any development options;
e justification for the project taking into consideration any environmental impacts of the
project, the suitability of the site and whether the project is in the public interest;

o oufline of the staged implementation of the project if applicable;

3. A thorough site analysis including constraints mapping and descriptlon of the existing
environment;

4. Consideration of any relevant statutory provisions including the consistency of the project
with the objects of the Environmental Planning and Assessment Act 1979;

5. Consideration of impacts, if any, on matters of national environmental significance under
the Commonwealth Environment Protection and Biodiversity Conservation Act 1999,

6. An assessment of the potential impacts of the project and a draft Statement of
Commitments, outlining environmental management, mitigation and monitoring measures to
be implemented to minimise any potential impacts of the project;

7. The plans and documents outlined in Attachment 2;

8. A signed statement from the author of the Environmental Assessment certifying that the
information contained in the report is neither false nor misleading;

9. A Quantity Surveyor's Certificate of Cost to verify the capital investment value of the project;
and

10, An assessment of the key issues specified below and any other significant issues identified
in the general overview of environmental impacts of the project. A summary table outlining
how these key issues have been addressed should be provided.
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1.1 Justify the proposal and demonstrate consistency with reference fo relevant local,
regional and State planning strategies {including the recommendations sef cuf in
Appendix 2 — Sensitive Urban Lands of the South Coast Regional Strategy). Provide
justification for any inconsistencies with these planning strategies.

2.1 Demons
in terms of the locality, street frontage, scale, building envelopes and future built form
controls, aesthetics, energy and water efficiency and safefy.

2.2 Demonsirate the consistency of the proposed marina design and layout with the Coasta/
Design Guidelines for NSW, NSW Coastal Policy 1997 and SEPP 71 — Coastal
Protection.

2.3  Provide details of potential building envelope, built form and design quality controls and
the means for implementing them. '

2.4  Outline the long-term management and maintenance of any areas of open spacs or
conservation including ownership and control, management and maintenance funding,
public access, revegetation and rehabilitation works and bushfire management.

3.1  Address the visual impact of the proposal (on the basis that the marina is ultimately
developed to its full potential) in the context of surrounding development and relevant
mitigation measures. Where relevant, address impacts on the amenity of the foreshore,
overshadowing of public reserves, loss of views from public and private lands and
cumulative impacts.

4.1 Address existing capacity and requirements of the development for sewerage, water
{including scope for recycled water), electricity, waste disposal, telecommunications and
gas in consultation with relevant agencies. Identify and describe staging, if any, of
infrastructure works.

4.2  Address and provide the likely scope of a planning agreement and/or developer
cantributions with Council/ Government agencies.

Prepare a traffic impact study in line with refevant RTA and Council guidelines which
addresses, but is not limited to the following matters: Capacity of the road network fo
safely and efficiently cater for the additional traffic generated; Access to and within the
site; Servicing and parking arrangements; Intersection site distances; Connectivity to
existing developments; Impact an public transport (including school bus routes),
Provision of access for pedestrian and cyclists to, through and within the site; and
Identification of suitable mitigation measures (if required to ensure the efficient
functioning of the road network).

5.2  Demonstrate the public benefit of the on-street parking and why it is acceptable for
commercial gain. Also demonstrate how the general public can use this parking for

. access fo the public land and lake.

5.3  Address how a cycleway can be provided along Nanda St to allow unrestricted cycleway

use and minimise any conflict between the cycleway users and marina equipment.

Director-General's Environmental Assessment Requirements Page 4 of 12




6.1

8.2
6.3

|6.4

6.5

Coastal Processes

Address and outline measures for Integrated Water Cycle Management (including
stormwater) based on Water Sensitive Urban Design principles which addresses
impacts on the surrounding environment, water quality and water quantity for the
catchment, and erosion and sedimentation controls at construction and operational
stages.

Provide information regarding the re-use of roof water on site and the freatment of
stormwater from hardstand area before discharged into the lake.

Assess the impacts of the proposal on surface and groundwater hydrology and quality
(including adjacent SEPP 14 weiland) during both construction and occupation of the
site.

Demonstrate consistency with relevant State Groundwater, Rivers, Wetlands and
Estuary Policies, any relevant Statement of Joint Intent established by the Healthy
Rivers Commission.

Provide an assessment of any flood risk on the site, taking info consideration any
relevant Council requirements and the NSW Floodplain Development Manual (2005).
This should include: determining flood hazard, the impact of flooding on the proposed
development, the impact of the development on existing flood behaviour and the impact
of flooding on the safety of people/users of the development. Implications of climate
change on flooding (due to coastal inundation and sea level rise) should be consid

on s e e

Address coastal hazards and the provisions of the Coastline Management Manual. In

7.1
particular consider impacts associated with wave and wind action, coastal erosion,
climate change, sea level rise and more frequent and intense storms.

Contamination

7.2 Identify any contamination on site and appropriate mitigation measures in accordance

with the provisions of SEPP 55 — Remediation of Land.

Acid Sulfate Soils

7.3 Identify the presence and extent of acid sulfate soils on the site and, where relevant,
appropriate mitigation measures.

Geofechnical

7.4  Provide an assessment of any geotechnical limitations that may oceur on the site and if
necessary, appropriate design considerations that address these limitations.

7.5  The site is located within a Mine Substance District and a concurrence from the Mine
Subsidence board is required.

Bushfire

7.6 Address the requirements of “Planning for Bush Fire Protection 2006” (RFS).

Flooding

| 7.7 Provide an assessment of any flood risk on the site, taking into consideration any

relevant Council requirements and the NSW Floodplain Development Manual (2005).
This should include: determining flood hazard, the impact of flooding on the propesed
development, the impact of the development on existing flood behaviour and the impact
of flooding on the safety of people/users of the development.

Director-General's Environmental Assessment Requirements
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7.8 Irﬁplications of climate change on flooding {due to coastal inundation and sea level rise)

should be considered.
7.9  Consider the potential impacts of any filling on the flood regime of the site and adjacent

lands.

8.1 Identify whether the site has significance to Aboriginal cultural heritage and identify
appropriate measures fo preserve any significance. Address and document information
contained in draft Guidelines for Aboriginal Cuffural Heritage Impact Assessrnent and
Community Consultation (DEC 2005), with Aboriginal community consultation
undertaken in accordance with the inferim Community Consulfation Requirementis for
Applicants.

8.2 Identify any items of European heritage significance and, where relevant, provide

measures for the conservation of such items.

T FEEEYETI

9.1 Qutline potential impacts of the project on any threatened species, populations or
ecological communities listed in the Threatened Species Conservation Act 1995 and the
Fisheries Management Act 1994 in accordance with the Draft Guidelines for Threatened
Species Assessment (DEC 2005).

9.2  Qutline measures for the conservation of existing wildlife corridor values and/or
connective importance of any vegetation on the subject land.

9.3 Demonsirate suitable riparian corridor management or buffering between ths
development and adjacent waterways or natural drainage lines and demonstrate
adequate protection of riparian and aquatic habifats.

9.4  Address impacts of any native vegetation clearing and, if applicable, provide details of

‘ an offset strategy or other suitable mitigation measures to ensure that there is no net

loss of native vegetation values.

oL

10.1 Provide a social impéct assessment far the development, addressing the sacial and
economic impacts of the development as well as the impact with other water users.

11.1  Address potential air quality impacts, in particular during the construction and operation
of the marina and appropriate mitigation measures for these
11.2  Address potential noise impacts to the residential properties regarding the following:

= Construction phase
» Daily operation of the marina (including the restaurant)

= Traffic noise.

.

12.1 Assess the impacis of the development on downstream aquaculture operations and
recreational fishing with regard to NSW Oyster Industry Sustainable Aquaculture

Sirategy.

(ORIt Y

T

13.1  Include an assessment of the impacts on water based traffic.

You should undertake an appropriate and justified level of consultation with the following
agencies during the preparation of the environmental assessment:
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{a) Agencies or other authorities:

Lake Macquarie Shire Council;

Department of Environment and Climate Change;

Department of Primary Industries;

Department of Waler and Energy;

Roads and Traffic Authority;

NSW Maritime;

Rural Fire Service;

Local Aboriginal Land Councilfs and other Aboriginal community groups; and

relevant infrastructure providers.

(b) Public:
Document all community consultation undertaken to date or discuss the proposed strategy
for undertaking community consultation. This should include any contingencies for
addressing any issues arising from the community consultation and an effective
communications strategy. :

¢ o »

2 4 » & o

The consultation process and the issues raised should be described in the Environmental
Assessment.

60 days
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The following blans, architectural drawings and diagrams of your proposal as well
as the relevant documenis will be required to be submitted for your application:

1. The existing site survey plan is to be drawn to 1:500 scale (or other
appropriate scale) and show:
e the location of the land, the measurements of the boundaries of the land,
the size of the land and north point;
the existing levels of the land in relation to bulldings and roads;
» location and height of existing sfructures on the site; and
» location and height of adjacent buildings and private open space.

2. An aerlal photograph of the subject site with the site boundary
superimposed.

3. A Site Analysis Plan must be provided which identifies existing natural
elements of the site (including all hazards and constraints), existing
vegetation, property dimensions, footpath crossing levels and alignmenils,
existing pedestrian and vehicular access points and other facilities, slope and
topography, natural fealures such as watercourses, rock oulcrops, ulility
services, boundaries, orientation, view corridors and all structures on
neighbouring properties where relevant to the apphcatlon (including windows,
driveways eic.).

4. A localityfcontext plan drawn. to 1:500 scale (or other appropriate scale)

should be submitted indicating:

o significant local features such as parks, community facilities and open
space, water courses and heritage items;

» the location and uses of existing buildings, shopping and employment
areas;

» traffic and road patterns, pedestrian routes and public fransport nodes;
and-

» The existing site plan and locality plan should be supported by a written
explanation of the local and site constraints and oppertunities revealed
through the above documentation.

5. The Environmental Assessment in accordance with the Director-General's
Environmental Assessment Requirements as outlined in Attachment 1.

The Architectural drawings are to be drawn to scale and illustrate the

following:

. the location of any existing building envelopes or structures on the land in
refation to the boundaries of the land and any development on adjoining
land;
the floor plans (including the location of lifts, stairs and corridors);

« fenestrations, balconies and other features;

« section plans illustrating detailed sections of the proposed facades

e public domain works, proposed communal facilities and servicing points;

s indicative building heights shown as building envelopes in elevation
significant level changes;

+ the height of the proposed development in relation to the land;

« any changes that will be made to the level of the land by excavation, filling
or otherwise;

+ the level of the lowest floor, the level of any yard or unbullt area and the
level of the ground;

« parking arrangements, where vehicles will enter and leave the site, and

Director-General’'s Environmental Assessment Requirements Page 8 of 12




how vehicles will move about the site;

+ pedestirian access to, through and within the site

» shadow diagrams identifying overshadowing impacts of the proposed
structures.

Other Plans including {(where relevant}:

Road Hierarchy & Open Space Network Plans - illustrating indicative
road and open space networks.

Stormwater Plan ~ illustrating the stormwater management from the site.
Infrastructure Plans — conceptual drawings indicating all proposed
infrastructure including roads, water supply, water re-use, sewerage and
earthworks.

Landscape Plan — plan or drawing that shows the indicative planting
design and plant species to be used, Ksting botanical and common
names.

View Analysis — artist’s impression, photomontages, etc of the proposed
development in the context of the surrounding development.

Flood Evacuation Plan — plan showing the proposed access from the
site during extreme flood events.

Specialist advice, where required 1o support your Environmental Assessment,
must be prepared by suitably quakified and practising consultants in relation to
issues.

Hard copies of the Environmental Assessment (number to be advised),

Sets of architectural and landscape plans to scale, including one (1) set at A3 size
{to scale} {number to be advised);

1 copy of the Environmental Assessment and plans en CD-ROM (PDF
format), not exceeding 2Mb in size {see below); and

If the Environmental Assessment is bulky and lengthy in volume, you will be
required to package up each Environmental Assessment ready for distribution
by the Department to key agencies.

Electronic documents presented to the NSW Depariment of Planning for
publication via thg Internet must satisfy the following criteria:-

Adobe Acrobat PDF files and Micrasoft Word documents must be no bigger
that 1.5 Mb. Large files of more than 1.5 Mb will need fo be broken down and
supplied as different files.

File names will need to be logical so that the Department can publish them in|.
the correct order. Avoid sending dacuments that are broken down in more
than 10 files.

Image files should not be bigger than 2Mb. The file names will need to be
clear and logical so the Department can publish them in the correct order.
Graphic images will need to be provided as [.gif] files,

Photographic images should be provided as [jpg] files.

Large maps will need to be presented as individual files and will need to be
calibrated to be no more than 2Mb each.

Images inserted into the document will need o be calibrated to produce files
smaller than 1.5Mb. Large images will need to be presented as individual files
and will need to be calibrated o be no more than 2Mb each. The file names
will need to be clear and legical so the Department can publish them in the
correct order.

Alternatively, these electronic documents may be placed on your own web site
with a link to the Department of Planning's website.

Director-General's Environmental Assessment Requirements Page 9 of 12




The following list provides relevant technical and Policy Guidelines which may assist in the
preparation of the Environmental Assessment. It should be noted, however, that this list is not
exhaustive as other documents and policies may need to be reviewed. it is also important to
note that not of all of these guidelines may be relevant to your proposal.

The majority of these documents can be found on the relevant Departmental Websites, on the

NSW Government's on-line bookshop at htip://www.bockshop.nsw.gov.au or on the
Commonwealth Government's publications website at http://iwww.publications.qov.au.

Floraand Drsift GUIdellne for assessment of zmpacts on Threatened Spec[es under
Fauna Part 3A (Department of Planning 2005)

Fish and
Aquatic Why do Fish Need to Cross the Road? Fish Passage Requirements for

Ecosystems Waterway Crossings (NSW Fisheries, 2003)

Threatened Specles Management Manual (NPWS 1998)

Ftood Plaln—.Managefnent.Gwdelme Practrcal Cons:derat}on of C!:mafe
Change (DECC, October 2007) For further mformat;on please contact the
Coastal Branch of DECC.

NSW Coastal Pohcy 1997 - A sustamab]e Future for the New South Wa[es
Coast, NSW Government, 1997

Coastal Design Guidelines for NSW, PlanningNSW, February 2003
NSW Wetlands Management Policy (DLWC March 1996)
“‘i”‘i"‘lf

Best Practlce.m Contaminated S[tes (Commonwea]th DEH 1999 ESBN 0
642 546460)

NSW Govemment Intenm Water Quailty and River Flow Envuronmental
Objectives (DEC}

Guidelines for the preparation of Environmental Management Plans
(DIPNR, 2004)

Aboriginal Draft Gmdehne for assessment of rmpacts on Aborlgmal Hentage under
Part 3A ( Planning 2005)

[nterim Community Consultation Requirements for Applicants (DEC, 2004)

Non- Assessing Heritage Significance Update for Heritage Manual (Heritage
Indigenous Office, 2000)
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- Enwronmental Cntenafor Road Tfaﬁ" c Noxse (EPA, 1999)

Acoustics - Road traffic noise intrusion - Building siting and construction
(Standards Australia 1989 AS 3671 1989)

Managing Urban Stormwater Sods & Construc’uon (NSW Landcom March
2004) “The Blue Book"

Acid Sulfate So:l Manual (ASSMAC)
Contammated Sltes Sampllng De31gn Guu:iellnes {EPA, 1999)

Guide to Trafﬂc Engineering and Guide to Geometric Design of Rural
Roads (Austroads, 2003, AP-G1/03)

Gu:de to TraﬁL~ fic Generatmg Deve!opments (RTA, 2002) _

Gmdelines for the Des:gn and Construc’uon of Paths and Cycieways anng
Watercourses and Rlpanan Areas (Versnon 2) (D!PNRIDNR)

Water qualty gu:delmes for the protectxon of aquatic ecosystems for upEand
rivers. (ANZECC, 2000)

Floodplain NSW Government Flaodplain Development Manual - the Management of
Flood Liable Land (DIPNR, 2005)

Groundwater NSW State Groundwater Quality Protection Policy (DLWC, 1998, 0 7313
0379 2)

Stormwater Managing Urban Stormwater: Soils & Construction (NSW Landcom, March
2004) - “The Blue Book”

Waterways Waterways Crossing Design & Construction {Version 4 — DIPNR/DNR
Draft Gu;dehnes)

Tt
g‘_

..‘ = "gfh:ég‘g&wﬁr“”‘“ LS 2 &

NSW Department of F’Eannmg (2007) Guidelines For Major Proleot
Community Consultation
hitp://www.planning.nsw.gov.aufassessingdev/pdi/Dr3%20D0P%20Guide

MajProjComConsult%20BRO.pdf

Industry Guidelines - For Reference

E1S Guideline: Marinas and Related Facilities (DUAP)

Best Management Practice for Marinas and Boat Repair Facilities (NSW
EPA)

AS 3962 - Guidelines for Design of Marinas

Marinas
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Developer Contributions
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APPENDIX 5

Extracts from the Lake
Macquarie Flood Study
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Table 1.3 - Locally Generated Wind Waves in Lake Macquarie

Site Max. Max, l-year | 1l-year | 20-year | 20-year |100-year | 100-year
No Average | Average ARI ARI ARI ARI ARI ARI
Fetch Fetch Hs Tp Hs Tp Hs Tp
{m) Direction {m) {sec) {m) {sec) (m) (sec)
l.. 3700 SSE 0.4 2.1 1.0 3.0 1.2 3.
....... P/ UG K 1 & OO SO 53 =1 0.3 2.0 1.9 2.8 1.0 3.0
........ G TN DO 40| S 0.5 2.5 1.4 3.7 1.6 3.9
a 6500 SSE NS 2ond 1.4 348... 1.6 3.8
,,,,,,, 3 2000 SSE....[... Q5 Znd 1.3 3.8 1.7 40...
........ G 0200 ... SE 0.5 2.4 13 3.5.. 1.5 3.7
7 5200 SE 0.4 2.3 1.2 3.3 1.4 33
8 6100 N. LA - 2on. 1.1 33 1.3 3.3
......... 9 eforne 2 T00, SSE . ) 24 1.3 3.4 1.5 3.6
10 5150 SSE 0.4 2.3 1.2 23 1.4 3.5
AL . 3000 SE 0.3 2.0 1.0 A 1.2 3.1
12 5030 E 0.4 2.3 1.0 3.1 1.1 3.2
wd 3t aB30. ENE (L3 2.4 1.0 3.2 1.2 4
14 5400 NE 0.4 2.4 1.1 3.2 1.3 3.4
....... 13, 6500 S (.3 2.5 1.3 3.6 1.5 3.8
....... 16 9000 SE L6 2.7 1.5 3.9 1.8 4.2
VO O AN S s (¢ S E Q.3 2.4 1.0 3.2 1.2 34
18 5800 NE Q.5 2.4 1.1 3.2 1.2 34
....... 19 2000 ENE 0.4 2.2 Q.9 3.0 1.0 3.2
...... 20 4400 NE 04 2.2 1.0 3.0 1.1 3.2
A 3700 ESE 0.4 2.1 0.9 2.9 1.1 3.1
...... 22 1550 N 0.2 1.6 0.4 20 0.7 2.3
...... 23, 2300 NNW Q.3 1.8 08 2.6 0.9 2.0
24 850 NE 0.4 2. 0.9 2.9 Lo 3.0
B 4200 N 0.4 ) 0.9 2.9 1.0 3.0
20 5600 NNW 0.4 2.4 1.1 3.3. 1.3 3.4
....... 27 4650 NNE 0.4 2.2 0.9 3.0 1.1 3.2
28 8150 NNE 0.5 2.7 1.2 3.6 1.4 3.8
29 6300 N Q.5 2.3 1% I 34 1.3 3.6
...... 30 6550 NW. 0.5 2.5 1.3 3.5 1.5 3.7
...... 3. 2850 NNW. 0.4 2.3 0.9 3.1 1.1 3.3
...... 32 6700 N. 0.4 2.4 Q.9 3.2 1.0 3.3
______ 33 2500 N. 0.3 1.8 0.7 2.4 .8 2.8
...... 34 z = P o - = z
33 - Z z = s - :
3B 4730 NNW. 04 2.2 1.0 3.1 1.1 3.2
...... 37 6400 NNW. 0.5 2.5 1.2 3.4 1.4 3.6
38 5000 NW. Q.4 2.3 1.1 33 1.3 3.4
39 ) 5850 NW. 0.5 2.4 1.3 3.4 1.4 3.6
40 5850 WIW Q.5 2.4 1.3 3.5 1.4 3.6
41 5400 WaWw. 0.4 2.3 1.2 3.4 1.4 =
....... 42 6700 SSW 0.5 2.5 1.3 3.6 1.5 3.7
43 3650 N 0.4 2] Q8. 2.8 1.0 3.0
44 2760 W .3 1.9 1.0 2.9 1.2 30
45 3600 WSW. 0.4 2.1 1.1 3.0 1.2 3.2
...... 44...).....4500 SSW.... 04 2.2 1.1 3.2 1.3 3.4
47 2750 WNW 0.3 1.9 1.0 2.8 1.1 30
48 3500 SSW 0.4 2.0 1.0 29 L1 KR
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3.2.5 Type 5 - Gently Sloping Sandy Embankment - Wave Breaks Offshore

At this cross-section, characterised by a gently sloping sandy embankment, the design wave
breaks offshore from the shoreline (Figure 3.1). Work by Hanslow and Nielson (1995)
derived the following equation for runup, Rs on natural beaches.

Rs = 0.9 H; (Ly/Ho)*® Tan B
This equation was adopted for this study, with the foreshore flood level being defined as;
Design Flood Level = Design Still Water Level +Rs

3.2.5 Type 6 - Sudden Change in Bathymetry - Wave Breaks Close to.Structure

With a sudden change in bathymetry and the wave breaking close to the shoreline, the wave
runup On a near vertical structure is shown in Figure 3.7. This situation would apply to
structures located on the foreshore, and the runup would estimate the likely flood leve] on the
side of the structure. The runup, Rg was calculated using the procedures given in CERC
(1984). The flood level would be defined as:

Design Flood Level = Design Still Water Level +R;

3.2.5 Type 7 - Sloping Embankment or Sea Wall - Wave Breaking Offshore and Reformed
Wave Resulting in Overtopping of the Embankment

" The typical cross-section for sites with a sloping embankment where waves break offshore

and reform, with the reformed wave overtopping the embankmient, is shown in Figure 3.8.
This type is similar to Type 3, however the waves have broken offshore and reformed. Again,
there is no published information to compute the flood level resulting from this type of
overtopping. Studies undertaken to assess foreshore flooding in Pittwater (AWACS 1991)
addressed this problem and outlined a solution to the problem

The following procedure was adopted to compute the likely flood level in this situation:

» The design wave height at break, Hy, water depth at break, dp and distance of wave break,
Xp from the sea wall were calculated using the procedure given in CERC (1984),

» During the wave breaking process considerable energy is dissipated and the reformed
wave from the spilling/breaking process is unlikely to be more than half of the wave
height when reaching the shoreline. When the wave breaks offshore the reformed wave,
H, was assumed to be Hy/2.

o The overwash volume would be the primary cause of any flooding behind the foreshore.
The overwash from the breaking wave will move as a front landward, changing shape and
height. A visualisation of the overwash versus time is shown in Figure 3.4. Prediction of
the movement of the overwash once it passes the sea wall cannot be determined using
standard procedures. However, an estimate of the possible depths of flooding at a set
distance from the sea wall can be assessed by assuming the overwash volume is
represented by an equivalent depth over the region between the sea wall and the set
distance. To estimate the depth of overtopping, the overwash equivalent depth as shown
in Figure 3.5 was adopted.

MHL715 - &




e It is estimated that the maximum depth is in the order of 0.2 m greater than the uniform
water depth as shown in Figure 3.5.

¢ The overwash volume was calculated, taking into consideration the height of the breaking
wave, Hy, the water level of the lake, the height of the foreshore structure and the wave
period at the depth of break.

The design flood level is therefore defined as:

Design Flood Level = Height of Sea Wall + Equivalent Overtopping Depth + 0.2

MHL715 - 10
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4.3 Marmong Point

Site Descript;ion
|

The site, shovifn in Figure 4.3, was characterised by a grass embankment which is higher than
the floor Jevel of the housing development. The housing development may be prone to

flooding fromfthe marina side depending on the actual floor level] of the properties.
1

Design Flood Levels

=

Estimated design flood levels are sﬁown_in Tables 4.3a and 4.3b for the cross-section
observed at the site.
|

l'_ Table 4.3a - 1% AEP Design F lood Level, Marmong Point

)

Design Water| Design Wind Wave Type of Flood Level Recommended
Level X Climate Cross-section (m AHD) Design Flood E
(m AHD) _ Level) )
Hs (m) Tp (sec) (m AHD) ﬁ
1.38 0.5 2.6 2 2.2 22 s
04 : 1.6 3.9 2 1.3 E

;I‘abie 4.3b - 5% AEP Design Flood Level, Marmong Point
| ‘

rm‘ e

Design Water |. Design Wind Wave Typeof | Flood Level Recommended ’
Level ! Climate Cross-section| {(m AHD) Design Flood B
(m AHD) 'l . : ‘ Level} i
: Hs(m)  Tp(sec) ] ' {m AHD)
] ;
0.97 1 0.5 26 -2 1.5 1.5 l
0.4 v 14 3.7 2 1.2
'. i
z !*
i
b
| [ |
; «l
{
MHL715 - 16
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4,22 Wyee Bay West

Site Descriptlion
The site, shown in Figure 4.22, was characterised by a sea wall and fairly long grass verge
before a dwelling.

Design Flood Levels

Estimated design flood levels are shown in Tabies 4.22a and 4.22b for the cross-section

—~

]

observed at the site.

" Table 4.22a - 1% AEP Désign Flood Level, Wyee Bay West

Design Water! Design Wind Wave Type of Flood Level Recommended
Level Climate Cross-section {m AHD) Design Flood -
(m AHD) Level)
Hs (m)  Tp (sec) (m AHD)
1.38 0.2 1.6 1 1.5 1.5
04 0.7 2.3 3 1.0

- Table 4.22b - 5% AEP Design Flood Level, Wyee Bay West

Design Water

Design Wind Wave Type of Flood Level Recommended
Level Climate Cross-section (m AHD) ~Design Flood
(m AHD) _ Level)
Hs {(m)} Tp (sec) {m AHD) .
0.97 0.2 1.6 1 1.1 1.1
04 0.6 2.0 3 9
';
i
|
MHL715 - 54
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APPENDIX 6

Trade Waste Agreement




Fax from @ 8249582461 B4-86-88 15:12 Pg: 1

HUNTER
WATCR
\=

16 March 2006 Referance: C18/7168
Telephone: 4979 9591
Facsimile: 4979 9711

Marmong Point Marina Pty Lid
1 Nanda Street
MARMONG POINT NSW 2284

Dear SirMadam

RE: TRADE WASTEWATER AGREEMENT
Customer No: E-69106 .
Property : 1 Nanda Street, Mlarmong Point NSW 2284

Please find enclosed your Trade Wastewater Agreement to discharge to the Corporation's
sewer under the conditions outlined in the Schedules contained in this Agreement. Also
attached is a summary sheet of current charges as approved by the Independent Pricing and
Regulatory Tribunal {IPART). Please examine these documents carefully.

This Agreement includes acceptance standards for discharge to sewer which limit the
discharge of organic material, such as food waste, suspended solids, and also greases and
oils.

Itis a conditfon of the Agreament that a copy of this Agreement shall be displayed on the
premises unless otherwise agreed with Hunter Water. It is also a condition of the Agreement
that a record of cleaning dates for the maintenance of Trade Wastewater facilities be kept on
the premises and made available for inspaction.

If you would like to discuss any of the conditlons contained in the Agresment piease do not
hesitate to contact Corry Haasnoot on 4979 9596.

Yours sincerely

Brett Lewis
Developer Services & Trade Wastewater

Engineering Manager
Business & Urban Development

Attached: 1. Trade Wastewater Agreement

FATRADE WASTE\Permits\Minor Permits July 05 fo Juna 08Warmong Point Marina - Minor Marzh 08.doc



Fax from @ 8249582461 A4-06-B8 15:12 Pyg:

‘Hunter

Agreement under Suctlon 37 of Hunter Water Act 1991
TRADE WASTEWATER AGREEMENT

AGREEMENT issued this 16" day of March 2008 by the HUNTER WATER
CORPORATION (the "Corporation”) to MARMONG POINT MARINAPTY LTD (* the

Owner”).

OCCUPIER'S TRADING NAME: Marmong Point Marina
BUSINESS ACTIVITY: Marina

CUSTOMER NO: E-69106
INTRODUCTION:

"Trade Wastewater’” means liquid waste or any substance contained in it, which may be
discharged inta the Corporation's sewerage system from a Non Residential property.

a The Applicant is the occupier/owner of premises at 1 Nanda Street, Marmong
Point and has appliad to the Corporation to discharge Trade Wastewater from the
premises to a sewer of the Corporation.

b Section 37 of the Hunter Water Act 1891 enables Hunter Water to enter into
Agreements with customers proposing to discharge Trade Wastewater, This
section of the Act enables Hunter Water to impose terms and conditions in addition
to those stated in the Customer Contract.

c Section 31 of the Hunter Water Act 1891 provides that it is an offence to discharge
any substance into the Corporation’s works except by Agreement of the
Corporation.

d Sention 3.2.4 of the Customer Contract sliows the dischargs of Trade Wastewater

to the Corporation only with written permission of the Garparation.

e The Corporation has agreed to Agreement the discharge of Trade Wastewater, to
Its sewer subject to the terms and conditions hereinafter contained.

TERMS AND CONDITIONS OF DISCHARGE: (Clause 1 to 17)

1. The Applicant may discharge Trade Wastewater, into the Corporation's sewer
provided that such discharge is in accordance with the conditions contained In
SCHEDULE 1. (Acceptance standards)

2. The Applicant shall not transfer or assign its rights under this Agreement.

FATRADE WASTE\Parmis\Minor Permits July 05 1o June 06\Marmong Polnt Marina - Minor March 08doc 1 of 6



Fax from

10.

1.

12.

13.

14.

¢ BZ249582461 84-06-88 15:13 Pyg:

The Applicant shall, at lts own cost:-

1.  Provide, operate and maintain to the Corporation's satisfaction the Trade
Wastewater facility ie. 1 x 1,000 litre Vertical Separataor, 1 x 600 [ltre Silt
Trap, 1 Basket Trap and 1 x 12,000 litre First Flush Effluent Tank.

I, Maintain a register for inspection by the Corporatlor: with respect to the
particulars as to the dates of cleaning and maintenance of the Trade
Wastewater facility and the date and method of disposal of residue
material there from.

Tha Applicant shali provide and make available to the Corporation for the purpose
of sampling and analysis a sampling point located downstream of the Trade
Wastewater facility and prior to the point of connection to the Corporation’s sewer.

Charges payable for and in consideration of this Agreement and the terms by which
that payment shall be made are contained in SCHEDULE 2. (Charges)

The Applicant shail allow the Corporation access to the premises at any time during
which business or work is in progress or when discharge Is eceurring for the
purpose of carrying out inspections or preventing the discharge of Trade
Wastewater in contravention of this Agreement.

The Applicant must immediately report by telephone to the Hunter Water
Corporation’s Contact Centre (Ph: 1300 657 000) and by facsimile transmission to
the Development Services & Trade Wastewater Engineering Manager (Fax 02
4979-9711) any event that causes or is likely to cause an exceadence of the
standards set by Schedule 1 as soon as the occurrence becomes known to the
Applicant or its agents or servants. SCHEDULE 3, (Environmental Management
Program)

The Applicant shall not without prior approval of the Corporation vary any process
of discharge of Trade Wastewater or aiter any treatment process at the premises
that will affect or is likely to affect the quantity or quality of Trade Wastewater
discharged into the sewer.

The Applicant shall give the Corporation not less than fourteen (14) days’ notice in
writing of its intention to terminate its occupancy, ownership or usage of the
premises or changes to business activity.

This Agreement shall commence on and from the date of issue of this Agreement
and unless cancelled shall continue until the Corporation issues a new Agreement.

The Corporation may by notice in writing cancel this Agreement at any time if in its
opinion the Applicant has repeatedly or substantiaily breached the conditions of this
Agreement.

The Corporation may amend or vary the terms and conditions of this Agreement
after notifying the Applicant of its intention to do so. Such notification being
sufficient if sent by pre-paid post to the Applicant's address shown herein.

The Applicant shall pay the Corporation's costs associated with breaches of
Agreement conditions.

The Applicant shall display a copy of this Agreement on the premises.

FATRADE WASTE\Permits\Minor Permits July 05 to June 08\Marmong Polnt Marina ~ Minor lMarch 06.doc 2 of 6
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SCHEDULE 1

ACCEPTANCE STANDARDS
(Refer: Terms and Conditions - Clause 1)

A. List of Prohibited Substancas for Discharge to Sewegr

The Applicant shall not discharge Prohibitad Substances into the Corporation's sewer
unless otherwise allowed in accordance with the acceptance standards detailed in
SCHEDULE 1 B. Listed below is an extract from the prohibited substances list from the
Trade Wastewater Policy.

a

Any substance which could cause an explosion or fire in any of the
Corporation's works.

Discrete oil.

Any infectious or contagious substance, whether solid or liquid, which has not
heen disinfected,

Any toxic substance.

Any substance, whether or not a solvent, an enzyme, a mutant bacteria or an
odour control agent, which could materlally affect the operation of a grease
arrestor or other device or equipment used for the treaiment of waste.

Any substance which is carcinogenic or mutagenic and could materially affect
the environment.

Any animal matter, wool, hair, fleshings, feathers, dust, ashes, soil, rubbish,
grease, garbage, dead animal, vegetable or fruit parings, wood, rags,
synthetic plastics, steam or any solid matter.

Any matter which, in the opinion of the Corporation:-

I is Injurious to, or liable to form compounds injurlous to, any part of the
Corporation's works or to employeaes of the Corporation engaged in the
operation or maintenance of the works; or

il will impair or be liable to impair the operations or functions of the
Corporation and which the Corporation has, by notice in wrlting, served
personally or by post, requiring the Customer tc cease or refrain from
discharging

Any other substance which may, within the meaning of the Protection of the
Environment Operations Act 1997, cause pollution of any water.

Any other substance which the Corporation may declare to be prohibited by
notice published in a newspaper circulating generally in the area covered by
the Operating Licence.

FATRADE WASTEPermits\MInor Parmits July 05 to June 08\Marmang Point Maring - Minor March 06.doc 3 of 6
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Acceptance Standards for Discharge of Trade Wastewater to Sewer

shall not discharge Trade Wastewater into the Corporation's sewer except if

the nature and levels of the components and eharacteristics of Trade Wastewater comply
with the following specifications at the point of discharge to the sewer ("acceptance

standards"),
Phys
i

if

iii

ical Characteristics

Temperature - not to exceed 38CC.

Discharge rate - as determined by the Corporation to be appropriate in view of
the capagity of the works in question.

Odour - to be subject to such controls as may be deemed necessary by the
Corporation,

Chemical Characteristics

ii

.
iil

pH - not to be less than 6.5 or greater than 10.

Organic Strength - Five Day Biochemical Oxygen Demand (BOD)
concentration not to exceed 500 mg/L unless the specific approval of the
Corporation has been obtained and the waste is discharged under such
conditions as may be specified in the Agreement. Chemical Oxygen Demand
(COD) wilt be considered as an alternative to BOD where appropriate.

Suspended Solids (or NFR) - concentration not to exceed 500 mg/L.
Dissolved Solids (TDS) - concentration not to exceed 4000 mg/L.

Total Grease and Qil (TOG) - no free or floating layer permissible, In addition,
oil as Trichlorotrifluroethane Extractable Matter shall not exceed

150 mg/L in the case of animal or vegetable matter.

25 mg/- as a total concentration total sum of all hydrocarbon based
products,(TPH)

o

=4

Elements and Compounds
Metals - maximum allowable concentrations {mg/L) are set out in the following

table:

METAL mg/L CONCENTRATION_mg/L
Arsenic 0.5
Cadmium 0.5
Chromium 2.0
Cobalt 2.0
Copper 20
Iron 30.0
Lead 0.4
Manganese 2.0
Mercury Not Agreementted
Molybdenum 10.0
Nickel 1.0
Selenium 2.0
Silver 0.5
Tin 2.0
Zing 1.5

Not Agreementted - for the purposes of regulation will be taken as <1 ug/L
provided the Corporation is satisfied that the discharger is taking all practical
steps to prevent discharge.

EATRADE WASTE\ParmitsiMinor Permits July 05 to June 06\Marmong Polnt Marina - Minor March 06.doc 4 of 6
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inorganic non-metallles - maximum allowable concentrations (mg/L) are as

follows:-

Ammonia 50
Boron - 25
Chlorine 5
Cyanide (rinse water only) 7
Fluoride 5
Sulphates 200
Sulphides 2
Sulphites 15

Organic Compounds - maximum allowable concentrations (mg/L) are as follows:-

Formaldehyde 50.0
Chlorinated Pesticides Not Agreementted
Other Pesticides 0.1
Phenols 10.0
Surfactants 100.00

Solvents - volatite solvents miscible with water shall be allowed, subject to special
approval. Other solvents are not allowed.

Chlorinated hydrocarbons are prohibited. Polycyclic aromatlc hydrocarbons and
aromatic hydrocarbons only allowed subject io special approval.

Nutrients - (Phosphates & Nitrates)

Limits may be set on these compounds due to restrictions placed on the
Corporation's discharge to receiving waters by the EPA. Each Trade Wastewater
discharged to Hunter Water Corporation's sewers will be assessed before
acceptance.

SCHEDULE 2

CHARGES

(Refer: Terms and Conditions - Clause 5)

The Applicant shall pay the Corporation such amounts as the Corperation may from time to
time determlne in accordance with the following:-

a
b
c

A Agreement Establishment Fee.
An Annual Agreement Fee,

Fees hased on the number of samples collected and analysed by the
Corporation following a breach of this Agreement.

On the number of inspections carried out by the Corporation's officers or
agents following a breach of this Agreement.

Costs incurred by the Corporation associated with a breach of this
Agreement.

Payment shall be made to the Corporation on or before the expiration of
twenty-one (21) days of service of account.

FATRADE WASTEParmits\MInor Parmits July 05 to June 08\Marmong Point Marina - Minor March 08.dac 5of B
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Hunter Water's charges are determined by the Independent Pricing and Regulatory Tribunal
(IPART). The current charges are available by contacting Hunter Water.

SCHEDULE 3

ENVIRONMENTAL MANAGEMENT PROGRAM
(Refer: Terms and Conditions - Clause 7)

Staff Awareness and Training:

The Applicant is to ensure that all relevant staff are aware of this Agreement and to
respond appropriately to incidents associated with the discharge of Trade

Wastewater to sewer.
Signed for and on behalf of the HUNTER ) _)’J‘{
WATER CORPORATION in the )
presence of: ) BT RN rmeaeaan

FATRADE WASTE\ParmitstMinor Permits July 05 to Juna 06\Marmong Polnt Marlna - Minor March 06.doc & of 8



APPENDIX 7

Site Geometry and Parameters
Used in XP Storm Model
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Horton Infiltration Page 1 of 1

Horton Infiltration
This dialeg is used to define a Global Database recerd for Horton infiltration parameters.

Horton's model is empirical and is perhaps the best known of the infiltration equations. Many hydrologists have a “fesl” for the best valuas of its
three parameters despite the lack of published information.

Horton gives infiliration capacity as a function of time as:

Fo=Fo+(F—F¢)e™

Where:
Fp = infiltraticn rate into soil, inch/hr (mm/hr}
Fc = minimum or asymtopic value of Fp, inch/hr {mm/hr)

fo = maximum or initial value of Fp, inch/hr {mm/hr)
f = time from beginning of storm, sec
k = decay coefficient, 1/sec

This equation describes the familiar exponential decay of infiltration capacily evident during heavy storms. However, the program uses the
integrated form tc avoid an unwanted reduction in infiltzation capacity during perieds of light rainfall.

(Decay rate of Infiltration

Fe i
i
sl

Max Infittration Rete (Fo) mméhr
Min (Asymgtotic) Infitration mimdhr
Decay rate of infifration 1isec
Max Infittration VVelume mm

Special values of & are used to specify the:
Proportional Loss rate,

Initial Loss{Continuing Loss rate,
Initial Loss/Proportional Loss rate, or

infiltration methods.

Continuous Simulation

For continuous simulation, infiliration capacity will be regenerated during dry weather. The recovery of the infiltration rate during dry weather is
calculated by the equation:

FP=FD"(F0_FC)9_RD(HW)

Where:

kb = decay coefficient for the recovery curve = k * REGEN
tw = projected time at which Fr = Fo, sec

REGEN = coefficient of soil regeneration

The value of for REGEN is typically << 1, suggesting that soil regeneration rate is much slower that initial decay rate. The input of REGEN is
located in the Runoff Jobh Control dialog. The defauli value is 0.01. Further information may be found in Appendix V of the EPA SWMM User's

Manual for Version 4.

Decay rate of Infiltration

mk: @MSITStore:C:\XPS\xpstorm\XPSWMM.chm::/Horton_Infiltration.htm 11/06/2008



Maximum (Initial) Infiltration Rate, Fo

Maximum (Initial) Infiliration Rate, Fo

Page 1 of 1

The maximum or initial infiltration capacity, in./hr {mm/hr]. This parameter depends primarily on sqil type, initial moisture content and
surface vegetation conditions. For single event simulation the initial moisture content is important. The values listed in the following

table can be used as a rough guide.

Representative values of Maximum (Initial} [nfiitraion Capacity, Fo

infhe mm/hr
A. DRY soils (with little or no vegetation)
Sandy soils: § 12.7 '
Loam soils: 3 7.62
Clay soils: 1 2.54

B. DRY soils {with dense vegetation)
Multiply values given in A by 2

C. MOIST soils (for single event simulation)
Soils which have drained but not dried out:
divide values from A and B by 3
Soils close to saturation:

choose value close fo saturated hydraulic conductivity

Soils partially dried out:
divide values from A and B by 1.5-2.5

Values of suggested by Akan {1993):

Maximum (Initial) Infiliration

Capacity, Fo
Soil Type (infhr) {(mm/hr)

Dry sandy soils with little or no vegetation 5.0 12.7
Dry loam soils with little or no vegetation 3.0 7.62
Dry clay soils with little or no vegefation 1.0 2.54
Dry sandy solls with dense vegetation 10.0 25.4
Dry toam soils with dense vegetation 6.0 15.2

Dry clay soils with dense vegetation 2.0 5.08

Moist sandy sails with litlle or no vegetation 1.7 4.32
Moist loam soils with little or no vegetation 1.0 2.54
Moist clay soils with little or no vegetation 0.3 0.76
Moist sandy soils with dense vegetation 3.3 8.38
Moist loam soils with dense vegetation 2.0 5.08

Moist clay soils with dense or no vegetation 0.7 1.78

mk:@MSITStore: C:\XPS\xpstorm\XPSWMM.chm::/Max_Infiltration Rate H1 WL...
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Minimum (Asymptotic) Infiltration Rate, Fc Page 1 of 1

Minimum {Asymptotic) Infiltration Rate, Fc

The minimum or ultimate value of infiltration capacity, inJ/hr [mm/hr]. This parameter is essentially the saturated hydraulic conductivity,
or "permeability”, of soils. The following table lists ranges of this parameter for various soil groups (Musgrave, 1955).

Hydrologic Soit Minimum (Asymptotic) Infiliration Rate, Fe
Group (in/hr) {(mm/hr)

A030-045076-1.14

B0.15-0.300.38-0.76

C0.05-0.150.13-0.38

D 0.00 - 0.050.00 - 0.13

Note that the Hydrological Soil Group corresponds to the classification given by the Soil Conservation Service. Well drained sandy
soils are "A"; poorly drained clayey soils are "D". The texture of the layer of least hydraulic conductivity in the soil profile should be
considered. Caution should be used in applying values from the above table to sandy soils (Group A) since reported values are often
much higher.

Values of Horton Equation parameters have been suggested by Akan (1983):

Minimum (Asymptotic) infiltration Capacity, Fe
Soil Type (in/hr) (mm/hr)

Clay loam, silty clay loam, sandy clay, 0.00 - 0.050.00 - 0.13
silty clay, clay

Sandy clay loam 0.05-0.150.13-0.38
Silt loam, loam 0.15 - 0.30 0.38 - 0.76
Sand, loamy sand, sandy loam (.30 - 0.45 0.76 - 1.14

The minimum {asymptotic) infiltration rate is often close to the saturated hydraulic conductivity of the soil.

mk:@MSITStore: C:\XPS\xpstorm\XPSWMM.chm::/Asymptotic_Infiltration_Rate H... 11/06/2008



Decay Rate of Infiltration, k Page 1 of 1

Decay Rate of Infiltration, &

The rate of decrease of infiliration capacity k, 1/sec. This parameter is independent of Initial moisture content. The following table
shows the rate of decay of infiltration for a range of parameter values.

Percent of decline of
Decay Rate infiltration capacity towards
1/hr {1/sec) limiting value after 1 hour
2 0.00056 76
30.00083 95
40.0011598
50.00139 99

k can vary between 0.67 to 49/hr {0.000186 to 0.0136/sec). Most reparted values are in the range 3 fo 6 /hr (0.00083 to 0.00167/sec).
If no field data is available an estimate of 4.14/hr (0.00115/sec) could be used (Akan, 1993).

Proportional Loss rate
Proportional ioss rates are applied by selecting the Horton loss method and setting the decay rate to 1.
The Maximum Infiltration Rate s then recorded as the proportional loss as a fraction of the rainfall loss fo infiltration.

Initial loss / Continuing Loss rate

Initiat loss { Continuing Loss rates are applied by selecting the Horton loss method and setting the decay rate to 2.

The Max Infiliration Rate and Asymptotic Infiltration Rate are then recorded as the initial loss (inch or mm) and continuing loss (inch or
mm /hr) rate respectively.

Initial Loss / Proportional Loss rate

Initial loss / Proportional Loss rates are applied by selecling the Horlon loss method and setting the decay rate to 3.

The Max Infiltration Rate and Asymptotic Infiltration Rate are then recorded as the initial loss (mm/finch) and continuing proportional
loss (fraction of rainfall lost to infiltration) rate respectively.

mk:@MSITStore: C:\XPS\xpstorm\XPSWMM.chm::/Decay_rate of Infiltration H1 ... 11/06/2008



APPENDIX 8

XP Storm Modelling Results and
Outflow Hydrograph
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Table A8.15 - Flood Hazard Category Over Marmong Road (Tail Water 1.68 mAHD)

Pre Developed

Post Developed

Pre Post Pre Post
ARl Storm Event Development | Development Development | Development
Peak Velocity Peak Flood Flood Hazard | Peak Velocity Peak Flood Flood Hazard
Levels (m/s) Depths (m) Category l.evels {m/s) Levels (m} Category
1 0.15 0.13 1 0.14 0.13 1
5 0.33 0.14 1 0.33 0.14 1
10 0.39 0.15 1 0.39 0.15 1
20 0.48 0.16 1 047 0.16 1

Note that the 100 year ARI storm event for both the greater Lake Macquarie Catchment (tall water of 1.68 mAHD} and the local
catchment has not been included as the probability of the peak flood levels occurring at exacily the same time across the fwo
vastly different catchments is negligible

Table A8.16 - Flood Hazard Category along Nanda St (1.1 mAHD Tail Water Level)

Pre Developed Post Developed
ARI Storm Event Devei)r:ment Deve:::-;ment Deveﬁ:));:nent Devel;::;:nent
Peak Velocity Peak Flood Flood Hazard | Peak Velocity Peak Flood Flood Hazard
Levels {(m/s) Depths {m) Category Levels (m/s) Depths {m} Category
Node M15b - M15¢c— Approximate Road RL 1.0 mAHD
1 0.10 0.10 1 0.1 0.1 1
5 0.23 0.11 1 0.25 0.11 1
10 0.27 0.11 1 0.29 0.11 1
20 0.32 0.11 1 0.35 0.1 1
100 0.41 0.12 1 0.45 0.12 1
Node M15¢c — M16 — Approximate Road RL 0.85 mAHD
1 0.08 0.25 1 0.08 0.25 1
5 0.18 0.26 1 0.21 0.25 1
10 0.22 0.26 1 0.25 0.26 1
20 0.26 0.26 1 0.30 0.26 1
100 0.34 0.27 2 0.39 0.26 2
Node M16 — M17 — Approximate Road RL 0.85 mAHD
1 0.09 0.25 1 1.01 0.25 1
5 0.21 0.26 1 0.25 0.25 1
10 0.25 0.26 1 0.29 0.25 1
20 0.30 0.26 1 0.35 0.26 1
100 0.39 0.27 2 0.46 0.26 2

Note: Modelling indicates that link M15 — M15a is not flooded during the 1.1 mAHD tail water event




Table A8.17 - Flood Hazard Category along Nanda Street 1.68 mAHD Tail Water Level

Pre Developed

Post Developed

Pre Pre Post Post
ARI Storm Event | peyetopment | Development Development | Development
Peak Velocity Peak Flood Flood Hazard | Peak Velocity Peak Flood Flood Hazard
l.evels (m/s}) Depths {m) Category Levels (m/s) Levels {(m) Category
Conduit Site 1 Node M15 —M15a— Approximate RL 1.3 mAHD
1 0.03 0.38 2 0.04 0.38 2
5 0.08 0.38 2 0.09 0.38 2
10 0.09 0.38 2 0.11 0.39 2
20 0.11 0.38 2 0.13 0.39 2
Conduit Site 2 Node M15a - M15b— Approximate Road RL 1.3 mAHD
1 0.04 0.38 2 0.05 0.38 2
5 0.08 0.38 2 0.1 0.38 2
10 0.10 0.39 2 0.14 0.39 2
20 0.12 0.39 2 0.17 (.39 2
Conduit Site 3 Node M15b — M15¢ — Approximate Road RL 1.0 mAHD
1 0.05 0.68 2 0.07 0.68 2
5 0.1 0.68 2 0.16 0.69 2
10 0.14 0.69 2 0.19 0.69 2
20 0.16 0.69 2 0.23 0.69 2
Conduif Site 4 Node M15¢ — M16 — Approximate Road RL 0.85 mAHD
1 0.04 0.83 3 0.06 0.83 3
5 0.09 0.83 3 0.14 0.83 3
10 0.12 0.84 3 017 0.83 3
20 0.14 0.84 3 0.21 0.84 3
Conduit Site 5 Node M16 — M17 — Approximate Road RL 0.85 mAHD
1 0.05 0.83 3 0.08 0.83 3
5 0.11 0.83 3 0.19 0.83 3
10 0.13 0.84 3 0.23 0.83 3
20 0.16 0.84 3 0.28 0.84 3




Figure A8-1 — Critical Storm Duration Outflow Hydrograph
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Figure A8-2 — 0.1 mAHD Tail Water - Pre-Developed Outflow Hydrograph
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Figure A8-3 — 0.1 mAHD Tail Water - Post-Developed Ouiflow Hydrograph
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Figure A8-4 — 1.1 mAHD Tail Water - Pre-Developed Outflow Hydrograph
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Figure A8-5 — 1.1 mAHD Tail Water - Post-Developed Outflow Hydrograph
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Figure A8-6 — 1.68 mAHD Tail Water - Post-Developed Qutflow Hydrograph
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Figure A8-7 — 1.68 mAHD Tail Water - Post-Developed Outflow Hydrograph
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