Structural Electrical Environmental Civil Hydraulic Mechanical

Civil Engineering Design
(SEARS Report)

for

XA
?\l!!S‘-V!Vb Education &
sovemeenr | COMMuUnNIities

cl-

E/E architecture

for

A New High School for Ballina

Job No: NL150200 J NORTH ROP
Revision: B

Date: 06/09/2016
BY DATE Level 1, 215 Pacific Highway Charlestown NSW 2290
Prepared | BC 06/09/2016 PO Box 180 Charlestown NSW 2290
Checked CS 06/09/2016 T(02) 49431777 F(02) 4943 1577
Admin LB 06/09/2016

E newcastle@northrop.com.au



Structural Electrical Environmental Civil Hydraulic Mechanical

*)NORTHROP

Report Document Control

Project: New Ballina High School

Project Ref: NL150200

Document: NL150200.E04

File Location: NL150200_EO04_Civil_Preliminary_Design_Report [B].EA

Client: Department of Education and Communities (DEC) c/- EJE Architecture
Client Contact: Grant Shultz

Client Reference:

Title: Civil Engineering Design (SEARS Report)
Author: Ben Clark

Revision History

Revision Number Issue Date Checked Issued
A 17/08/2015 B Clark E Avery
B 06/09/2016 C Smith B Clark
Distribution
Recipient Revision
A B
EJE Architecture PDF PDF

Limitation Statement

Northrop Consulting Engineers Pty Ltd (Northrop) has been retained to prepare this report based on specific instructions,
scope of work and purpose pursuant to a contract with its client. It has been prepared in accordance with the usual care
and thoroughness of the consulting profession for the use by EJE Architecture. The report is based on generally accepted
practices and standards applicable to the scope of work at the time it was prepared. No other warranty, express or implied,
is made as to the professional advice included in this report.

Except where expressly permitted in writing or required by law, no third party may use or rely on this report unless otherwise
agreed in writing by Northrop.

Where this report indicates that information has been provided to Northrop by third parties, Northrop has made no
independent verification of this information except as expressly stated in the report. Northrop is not liable for any
inaccuracies in or omissions to that information.

The report was prepared on the dates shown and is based on the conditions and information received at the time of
preparation.

This report should be read in full, with reference made to all sources. No responsibility is accepted for use of any part of
this report in any other context or for any other purpose. Northrop does not purport to give legal advice or financial advice.
Appropriate specialist advice should be obtained where required.

To the extent permitted by law, Northrop expressly excludes any liability for any loss, damage, cost or expenses suffered
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1 Introduction

Northrop Consulting Engineers have been engaged by EJE Architecture to assist in developing a
Concept Design for the proposed redevelopment of Ballina High School at the existing Ballina High
School site. As part of the Design we have undertaken a preliminary assessment of the existing
infrastructure and services at the site and developed flood management and stormwater
management philosophies.

2 Site Description

Ballina High School is located within three lots; Lot 392 DP755684, Lot 478 DP729251 and Lot 477
DP729251. The proposed redevelopment is confined to the former two lots. The site is located
centrally on what is commonly referred to as ‘Ballina Island’ and is bounded by Bentinck Street to
the north, Martin Street to the east, Swift Street to the south and Cherry Street to the west. The site
is almost completely flat, with a minimum elevation of 1.56 m AHD rising to a maximum elevation of
approximately 2.1 m AHD near the southern end of the site.

3 Flooding

The ‘Ballina Flood Study Update’ (March 2008; BMT WBM) indicates the site is not inundated in the
1 in 100 year Annual Recurrent Interval (ARI). The study reports the site may become isolated in
flooding events and will be inundated in extreme events. Climate change and sea level rise is also
expected to influence the level of flooding across the site in the future.

Table 1 presents a summary of the current flood information for the site, obtained from the Ballina
Flood Study Update (March 2008; BMT WBM) and Ballina Floodplain Risk Management Study
(January 2012; BMT WMB).
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Table 1: Summary of Development Flood Levels as Reported by Council

Flood Scenario Approximate Flood Level as
Reported by Council

1in 100 Year ARI Flood Level (current scenario) 1.9m AHD

Probable Maximum Flood (PMF) (Current Scenario) 3.4mAHD

1in 100 year ARI Flood Level (2050* Climate Change 2.1m AHD
Horizon)

PMF (2050* Climate Change Horizon) 3.4m AHD

1in 100 year ARI Flood Level (2100** Climate Change 2.5m AHD
Horizon)

PMF (2100** Climate Change Horizon) 3.6m (AHD)

*assumes an increase above 1990 mean sea levels of 40cm by 2050; and a 10% increase in rainfall
intensity.
**assumes an increase above 1990 mean sea levels of 90cm by 2100; and a 10% increase in rainfall
intensity.

Council is currently permitting infill developments on Ballina Island to fill sites to 2.0m AHD in
accordance with Map1A\1B from ‘Chapter 2B — Floodplain Management, Ballina Shire Development
Control Plan 2012’. In addition, Ballina Shire Council are permitting new developments to build to a
Design Floor Level (DFL) of 2.6m AHD. This corresponds to a Flood Planning Level (FPL) equal to
the year 2050, 1 in 100 year ARI plus 500mm freeboard. It is understood that this is the planning
level that has been adopted by Council for development on the Island.

As a school could be considered a ‘sensitive use’, with the key user group being children, the
Department of Education and Communities (DEC) should consider a higher flood immunity than that
for standard residential development. To address this the development proposes to adopt a DFL of
2.6m AHD in accordance with Ballina Shire Councils current policies. The multi-story nature of the
development will allow for flood refuge for the children, staff and local community members in the
event of a severe flood exceeding that of the year 2050 1 in 100 year ARI flood event. The three
story development will provide flood refuge for all flood events up to the reported PMF flood level.
Table 2 summarises the proposed FPL and DFL.

Table 2: Summary of Flooding Information.

Proposed Flood Immunity
Annual Recurrence Interval (ARI) 1in 100 Year
Annual Exceedance Probability (AEP) 1%

Flood Scenario Year 2050
General Maximum Fill Level 2.0m AHD
Flood Planning Level 2.1m AHD
Design Floor Level 2.6m AHD

Flood Refuge 3.6m AHD**

Survey information suggests the existing site levels range from approximately 1.8 to 2.0m. As such
the ground floor level will generally be located between 600mm and 800mm above the natural
surface.

Consideration has been given to provision for disabled access from the existing roads, proposed
carparks, drop-off zones, bus stops and communal areas to each floor of the proposed development.

The development proposal will also include the preparation of a Flood Emergency Management Plan
(FEMP) in accordance with the ‘Ballina Floodplain Risk Management Study’ (Exhibition Version

NL150200_EO04_Civil_Preliminary_Design_Report [B].EA 2
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January 2015). The purpose of a FEMP is to promote a satisfactory awareness of expected flood
behaviour and risks, recommend measures to become flood prepared, outline evacuation and
evasion procedures and identify evacuation routes and flood refuges.

The FEMP will be used by the school administrator as a tool to educate staff, students and the
community of the flood risk and the mitigation measures available. It is proposed to provide the
FEMP prior to issuing an Occupation Certificate.

4 Existing Road Network

The existing road network surrounding the site consists of approximately 9m of sealed pavement
with approximately 7m wide sealed and unsealed verges. Kerb and gutter exists on both sides of all
the surrounding roads. In some locations a grassed parking strip bordered by kerb and gutter is
present, as shown in Figure 2. There are a few street trees located in close proximity to the road.
As the sealed pavement component of the road has no defined edge strip between the carriageway
and parking strip, some minor edge damage and potholing was commonly observed. Generally, the
pavement was in good condition.

Google earth

Figure 2: Photograph shows typical road conditions surrounding the site.

At the western boundary of Ballina High School there is an existing formalised asphalt carpark
bounded by a concrete kerb. Immediately adjacent to this carpark is an additional asphalt area also
utilised for car parking, which is not bound by a kerb.

NL150200_EO04_Civil_Preliminary_Design_Report [B].EA 3
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Figure 3: Aerial Photograph (Six Maps) indicates location of existing parking.
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5 Stormwater Management
5.1 Existing Infrastructure

Based on a survey of the site prepared by Kennedy Surveying Pty Ltd and stormwater asset
drawings provided by Ballina Shire Council, it is understood that the site currently has two existing
stormwater connections draining to two kerb inlet pits on Swift Street. In addition, it is understood
that downpipes from some of the two storey brick structures near to the property boundary discharge
to the back of kerb. The site survey has identified several grated stormwater pits within the site,
however the exact network configuration is unknown. Figure 4 shows a stormwater asset
configuration sketch provided by Council. It should be noted these drawings are indicative only and
may not be accurate.
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Figure 4: Council Stormwater Asset Plan

Council has requested that any proposed internal stormwater systems connect directly into the street
stormwater network where possible. Some back of kerb connections may be considered but will be
minimised where practical.

5.2 Stormwater Quality

Stormwater Quality Improvement Devices (SQUIDs) will be provided to meet Council’s stormwater
quality treatment targets as listed in the ‘Ballina Shire Council Stormwater Management Standards
for Development’ manual. Pollutant removal efficiency targets are reproduced in Table 3 below.
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Table 3: Pollutant Removal Efficiency Targets

Pollutant Treatment Efficiency Target
Total Suspended Solids (TSS) | 80% reduction in pollutant loads
Total Nitrogen (TN) 45% retention of average annual load.
Total Phosphorous (TP) 60% retention of average annual load.
Gross Pollutants (GP) 90% retention of average annual load.

Based on the sites topography it is proposed SQUID devices will be located ‘at source’ to treat
stormwater runoff rather than having a centralised treatment facility. The following stormwater
treatment measures are proposed:

Rainwater tanks: Runoff from roof areas is to be directed to six 20 kL above ground rainwater
tanks. Correspondence with Ballina Shire Council’s engineering staff indicates that whilst Council
do not have specific policies requiring rainwater tanks for reuse, it is generally agreed that it is a
good initiative. Council also indicated above-ground reuse tanks would be preferred. All tanks are
to be fitted with proprietary first-flush device to remove loose vegetation, dead insects and animal
droppings. The rainwater tanks will provide secondary treatment by acting as an initial sediment
trap. The volume collected in the harvesting tanks will be reused internally for toilet flushing and
externally for landscape irrigation. The use of collected runoff from the tanks has been assessed
as follows:

External Irrigation — In accordance with the Draft Stormwater Harvesting Guidelines (Water by
Design) irrigation of pervious surfaces should be approximately 548mm-730mm per annum (1.5-
2.0mm per day). Inthe absence of better data an average of 639mm per annum has been applied
to pervious surfaces across the site. Demand = 11,282 kL / yr

Internal Toilet Flushing — reused volumes for toilet flushing have been based on the average
person using 38L/d, spending 7 hours of that day at the site, by 1000 students having an
attendance of 80% across a year. Demand = 38*7/24*1000*80% = 8.8 kL/ day

Stormwater pit filter baskets: filter baskets should be used to collect runoff from paved and
pervious areas. The baskets will collect at the source gross pollutants and litter which are both
common in School areas. Baskets allow for easy maintenance and decrease the chance of
stormwater networks blockages.

Rain gardens: Rain gardens are proposed for several locations around the site and will be
designed primarily to treat stormwater runoff from hardstand areas. The raingardens will have a
minimum 400 mm of filter media depth and be planted with effective nutrient removal vegetation
to enable bio-filtration and passive irrigation. A minimum 100-200 mm ponding depth will be
allowed for in these areas above which runoff will be directed to the pit and pipe stormwater
network. The MUSIC model proposed to include 1300sg.m of raingardens across the site.

The location and type of the proposed SQIDS is detailed on the Civil Drawings NL150200 drawings
sheets CO1 — CO5 (refer Appendix A of this report). The performance of the proposed stormwater
management strategy was assessed against the targets using MUSIC (Version 6.2). The MUSIC
model was developed using the recommended parameters including in the document “Draft NSW
MUSIC Modelling Guidelines” (WBM, 2010). The final model schematic is shown in Figure 5.
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Figure 5: MUSIC Model Schematic.
Table 4: MUSIC Pollutant Reduction Results.

Pollutant Sources Residual Achieved

(kglyr.) Load (kg/yr.) Reduction
Total Suspended Solids (TSS) 3900 446 88.6%
Total Nitrogen (TN) 73.1 30.8 57.8%
Total Phosphorous (TP) 9.53 3.25 65.9%
Gross Pollutants (GP) 599 0 100%

Note: MUSIC file can be provided to Council on request.

As shown in Table 4, the proposed treatment train is adequate to achieve Ballina Shire Council’s
stormwater pollutant reduction targets. It is noted that pit inserts have not been included in the
modelling. As such the results contained in table 4 above can be considered to be conservative.

5.3 Onsite Detention

Correspondence with Ballina Shire Council’s engineering staff indicates the site is located in a
catchment known to have many local drainage flooding problems, which can be exacerbated by high
tides. In accordance with Council requirements, On-Site Detention (OSD) measures were
investigated to restrict post-development flow rates to current discharge levels (i.e. maintain existing
peak flows). We note that there is no evidence that the site currently has any onsite detention.

A desktop study of the proposed and existing sites indicated that the proposed development will see
a net reduction in impervious area over the existing school. All else being equal, it can be assumed
that this will result in a net reduction in stormwater outflow from the site, without requiring an OSD
system. In addition, water quality measures proposed for the site including passive rainwater tanks
and passive irrigation, will act to further reduce outflows from the site.
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Appendix A — Concept Stormwater Management Plans

NL150200_E04_CiviI_Preliminary_Design_RepOft
[B].EA



A NEW HIGH SCHOOL

FOR BALLINA

37-49 SWIFT STREET
BALLINA NSW 2478

NORTHROP

DRAWING SCHEDULE
DRG No. DRAWING TITLE

C01 COVERSHEET AND DRAWING SCHEDULE

C03 CONCEPT SITE LAYOUT PLAN

c10 CONCEPT EROSION AND SEBIMENT CONTROL PLAN - SHEET 1

11 CONCEPT EROSION AND SEDIMENT CONTROL PLAN - SHEET 2

C12 CONCEPT EROSION AND SEDIMENT CONTROL DETAILS
& C20 CONCEPT STORMWATER MANAGEMENT AND LEVELS PLAN - SHEET 1
i C21 CONCEPT STORMWATER MANAGEMENT AND LEVELS PLAN - SHEET 2
& €30 CIVIL DETAILS
:
; NOT FOR CONSTRUCTION

REVISION DESCRIPTION ISSUED| VER'D | APP'D | DATE CLIENT ARCHITECT

ALL SETOUT TG ARCHITECT'S BRAWINGS, PROJECT DRAWING TITLE JOB NUMBER
— DIMENSIONS TG BE VERIFIED WITH THE ARCHITECT
1 ISSUED FOR INFORMATION WS BC EA | 09.09.16 — AND ON SITE BEFORE MAKING SHOP DRAWINGS OR
€41, CommENeRG ot NORTHROP A NEW HIGH SCHOOL COVERSHEET AND NL150200
A ISSUED FOR APPROVAL w( BC EA | 311016 ‘." NORTHROP ACCEPTS NG RESPONSIBILITY FOR THE
S\ | S/ FOR BALLINA DRAWING SCHEDULE DRAWING NUMBER REVISION

Education USABILITY, COMPLETENESS OR SCALE OF DRAWINGS
NSW TRANSFERRED ELECTRONICALLY. Newcastle
v | Public Schools E D E archilec.Lre Suite 4, 215 Pacific Hwy, Charlestown NSW 2290 37-49 SWIFT STREET C 0 1 A
P.O. Box 180, Charlestown NSW 2290
DRAWING NOT TO BE USED FOR CONSTRUCTION UNLESS VERIFICATION THE COPYRIGHT GF THIS DRAWING REMAINS WITH NGRTHROP Ph (02) 49431777  Fax (02) 4943 1577 BALLINA NSW 2478

SIGNATURE HAS BEEN ADDED CONSULTING ENGINEERS PTY LTB. Email  newcastle@northrop.com.au ABN 81094 433 100 DRAWING SHEET SIZE = A1




I
I
I

n

~_IDRAWING C20

anrestestees
.,s..‘;

. .

A

030l

(0]

-~

SITE BQUNDARY\

e

SWIFT STREET

BUILDING

PROPOSED
BUILBING

PROPOSED| A%

.
. .
. .
elteatee
. .
RN
eelgettetieltyl
A N
PRI
elaee
.
.
PR
RO
R
RO
Ligettel
o

R RRR
R

3
IR
hee
RS

ABJACENT BOUNDARY

I

I
I
I
I

R

|_
[
[T
(aet
o N
5 IS
=
2 At
2 ()
- L Z
2 | =
< [T
a
@ h oy
)

JARRETT
STREET

ISSUED FOR APPROVAL

GI>VIE§.~I!¥ Public Schools

TRANSFERRED ELECTRGNICALLY.

PLANS 1500

DRAWING NOT TO BE USED FOR CONSTRUCTION UNLESS VERIFICATION
SIGNATURE HAS BEEN ADDED

THE COPYRIGHT GF THIS DRAWING REMAINS WITH NORTHRGP

CONSULTING ENGINEERS PTY LTD.

0 5 10 15 20 25m

Email

Ph (02) 4943 1777

newcastle@northrop.com.au

Suite 4, 215 Pacific Hwy, Charlestown NSW 2290
P.O. Box 180, Charlestown NSW 2290

Fax (02) 4943 1577

ABN 81 094 433 100

BALLINA NSW 2478

>_
(ag
<T
ARt (am]
X7 -.:::,'- =
o -
= =
) —
- 2 '
o = ________, A
o <C —I //:
= | I}
I fo
! S
| o
I [}
I
i
I
N I
o ]
< |
° o " | |
o = > - : i
5 i ; .
<t
=
<C
>
[aa)
o
}
5
>
<t 1
! '.
= |
—— j
a - S / /I ]
vl ———
o PROPOSED ADJACENT BOUNBARY
BUILDING
-
2 . MARTIN STREE _
5 \ ‘
w ] | | ] ] IIII-II!! 1 1 ] ] | | . | | I 0 , .~ .
= o
= b . 180 R ] |
= [R T S
<C
[as
: NOT FOR CONSTRUCTIO
REVISION DESCRIPTION ISSUED| VER'D | APP'D| DATE | CLIENT ARCHITECT ALL SETOUT TG ARCHITECT'S DRAWINGS, PROJECT DRAWING TITLE JOB NUMBER
BIMENSIONS TO BE VERIFIED WITH THE ARCHITECT
ISSUED FOR INFORMATION WS BC EA | 09.09.16 AND ON SITE BEFGRE MAKING SHOP BRAWINGS OR
€6 ComEG wo NORTHRO A NEW HIGH SCHOOL CONCEPT SITE LAYOUT PLAN NL150200
wC [ BC | EA | 311018 ‘.‘) . NORTHROP ACCEPTS NG RESPONSIBILITY FOR THE
-_——— Educaﬂon USABILITY, CGMPLETENESS OR SCALE OF DRAWINGS N " FOR BALLINA DRAWING NUMBER REVISION
ewcasltie
37-49 SWIFT STREET C03

DRAWING SHEET SIZE = A1




PLACE SANDBAGS IN EXISTING GUTTER
INVERT AT APPROX 15m SPACING (TYP.)

T | |

TEMPORARY CONTRACTORS VEHICULAR ACCESS POINT.
CONSTRUCT A STABILIZED SITE ACCESS IN ACCORDANCE WITH
DETAIL SD6-14 OF THE BLUE BOGK, OR ALTERNATIVELY PROVIDE
A SHAKEDOWN CATTLE GRID" AT THE ENTRANCE PQINT TO REDUCE
THE LIKELIHOOD OF SEDIMENT BEING TRAFFICKED OFF-SITE.

o LEGEND

X

X PIT

i, E
6

% DENGTES SITE & SEDIMENT CONTROL FENCE.

1 .80

DENOTES SANDBAGS PLACED ARGUND

HERRY STREET /| EXISTING KIP'S AS PIT PROTECTION (TYP.) M
EX PIT /
- —)

D AAD AN DENGTES CUT OFF SWALE.

N

V / \ \\ - —— AV}
z ! /4 R N Eem— A\
------- sl @\
LR | - -
‘ ', ' ¢ | \ | ~———— —_ .

b — — A
b — — A

— —~
—
——

DENGTES STABILISED SITE ACCESS.

— —
b — — A

— —
— —

£——=—={ COMBINED VOLUME OF SEDIMENT |—=& E—— = ﬁ@;
X BASINS APPRGXIMATELY 130m? feey x —— ¢ -

X X X X X
BASED ON CATCHMENT OF 0.5ha | \ =  / > \ ‘

PIT DENGTES PROPGSED STORMWATER PIT.

EX PIT DENGTES PROPGSED STORMWATER PIT.

DENOTES SEDIMENT
FENCE (TYP.)

JLILD AD AR A AL A D A D an : PEA LA LA LA - AI AR A M?”"')-ﬁ —

, N AN e . \
B iyl - L

e PIT

N~

f 15N . : ////' <
| EURE S 1/ 15 \ —
INDICATIVE LOCATION OF MATERIAL
| STOCK PILE. MAY BE MOVED ON SITE ’r( [
| | TG SUIT CONTRACTOR REQUIREMENTS "L‘ b |
H | ' R o]~
PROPOSED
/
UILDING PRGVIDE CUT GFF SWALES TO
/ Fw DIRECT RUNOFF TG TEMPGORARY
SEDIMENT BASINS

) HW 2N DENGTES PROPGSED HEADWALL OUTLET.

NOTES SEDIMENT R
NCE (TYP.) )

7/ | — I \
A \\\ ~ - DENGTES PROPGSED STGOCKPILE LOCATION.

PRGVIDE SEDIMENT ‘ F_*
PRGTECTION TG EXISTING I
CONCRETE DRAINAGE CHANNEL ]

|
MmO R
mm

N

I—

DENGTES SANDBAG OR GEOTEXTILE SOCK FILLED WITH NG FINES
GRAVEL, PLACED IN INVERT OF GUTTER.

7z

N
)
7

DENGTES PRCPOSED BUILDING GUTLINE

Fa¥atl-d

X
>
20
v\

= EXISTING CONC'ngTE DRAIN

7]
s/

SEDIMENT & EROSION CONTROL NOTES

1. ALL WORK' IS TO BE CARRIED GUT IN ACCGRDANCE WITH RELEVANT ORDINANCES AND
REGULATIONS; NOTE IN PARTICULAR THE REQUIREMENTS GF LANDCGMS MANAGING
URBAN STORMWATER, SOILS AND CONSTRUCTIGN' (THE 'BLUE BOOK’).

2. INSTALL SEDIMENT PROTECTION FILTERS OGN ALL NEW AND EXISTING STORMWATER
INLET PITS IN ACCORDANCE WITH EITHER THE MESH AND GRAVEL INLET FILTER BETAIL
SB6-11 OR THE GEOTEXTILE INLET FILTER DETAIL SB6-12 OF THE '‘BLUE BOOK".

3. ESTABLISH ALL REQUIRED SEDIMENT FENCES IN ACCORDANCE WITH DETAIL SD6-8 OF
THE 'BLUE BOGK".

L. INSTALL SEDIMENT FENCING AROUND INDIVIDUAL BUILDING ZONES/AREAS AS

L REQUIRED AND AS DIRECTED BY THE SUPERINTENDENT.

5. ALL TRENCHES INCLUDING ALL SERVICE TRENCHES AND SWALE EXCAVATIGN SHALL BE
SIBE-CAST TG THE HIGH SIDE AND CLOSED AT THE END GF EACH DAYS WORK.

6. THE CONTRACTOR SHALL ENSURE THAT ALL VEGETATION (TREE, SHRUB & GRGUND
CGVER) WHICH IS TO BE RETAINED SHALL BE PROTECTED DURING THE DURATION OF
CONSTRUCTIGN. REFER ARCHITECTS PLANS FOR TREES TG BE KEPT.

7. ALL VEGETATION TO BE REMOVED SHALL BE MULCHED GNSITE AND

\ SPREAD/STGOCKPILED AS DIRECTED BY THE SUPERINTENDENT.

. STRIP TOPSGIL IN AREAS DESIGNATED FGR STRIPPING AND STOCKPILE FOR RE-USE AS

| ‘ REQUIRED. ANY SURPLUS MATERIAL SHALL BE REMGVED FROM SITE AND DISPOSED GF

-~ IN ACCORDANCE WITH EPA GUIDELINES.
5 9. CONSTRUCT AND MAINTAIN ALL MATERIAL STOCKPILES IN ACCORDANCE WITH DETAIL

‘ SB4-10F THE 'BLUE BOOK" (INCLUBING CUT-OFF SWALES TO THE HIGH SIDE AND

DENOTES SANDBAGS PLACED SEDIMENT FENCES TO THE LOW SIDE).

AROUND EXISTING KIP'S AS 10. ENSURE STOCKPILES DO NOT EXCEED 2.0m HIGH. PRGVIDE WIND AND RAIN EROSION

PIT PROTECTION (TYP.) PROTECTIGN AS REQUIRED IN ACCORDANCE WITH THE 'BLUE BOGK'.

: 11. PROVIDE WATER TRUCKS GR SPRINKLER BEVICES DURING CONSTRUCTION AS REQUIRED
TG SUPPRESS DUST.

T 12. ONCE CUT/FILL OPERATIONS HAVE BEEN FINALIZED ALL DISTURBED AREAS THAT ARE

NGT BEING WORKED ON SHALL BE RE-VEGETATED AS SGON AS IS PRACTICAL.

L 13. THE CONTRACTOR SHALL BE RESPONSIBLE FOR KEEPING A DETAILED WRITTEN RECORD

OF ALL EROSION & SEDIMENT CONTRGLS ON-SITE DURING THE CONSTRUCTION PERIGD.

THIS RECORD SHALL BE UPDATED ON A DAILY BASIS & SHALL CONTAIN DETAILS ON

N THE CONDITION OF CONTROLS AND ANY/ ALL MAINTENANCE, CLEANING & BREACHES.

” THIS RECORD SHALL BE KEPT GN-SITE AT ALL TIMES AND SHALL BE MADE AVAILABLE

FOR INSPECTION BY THE PRINCIPAL CERTIFYING AUTHORITY AND THE

) SUPERINTENDENT DURING NORMAL WORKING HOURS.

14. DURING DEMGLITION, ENSURE ALL EXISTING STORMWATER PITS (INCLUDING THGSE TO

Y BE DEMOLISHED) HAVE PIT PRGTECTION TG PREVENT SEDIMENT LADEN LEAVING SITE.

J e PIT PROTECTION MAY ONLY BE REMOVED WHEN THE PIT IS DEMOLISHED AND THE

' DOWNSTREAM STORMWATER CONNECTION IS SEVERED.
- 15. WATER CAPTURED WITHIN THE SEDIMENT BASIN DURING CONSTRUCTION SHALL BE

b FLOCCULATED AND SETTLED BEFORE DISCHARGING. THE DISCHARGE OF WATER SHALL

OCCUR ONLY WHEN THE SUSPENDED SOLIDS (SS) CONCENTRATION DROPS BELOW

50mg/L. TESTING OF SS CONCENTRATION SHALL BE UNDERTAKEN PRIOR TG DISCHARGE

WITH DISCHARGE AND TESTING BEING CONDUCTED IN ACCORDANCE WITH APPENDIX E OF

L= THE _BLUE BOQK'_PROVIDE PUMPING EQUIPMENT TO DISCHARGE WATER AS NECESSARY.

] THE CONTRACTOR SHALL ENSURE COUNCIL ASSETS AND THE UTILITIES

™ ARE PROTECTED AT ALL TIMES. ANY AND ALL DAMAGES TO COUNCIL

: ASSETS AND/OR UTILITIES SHALL BE REPAIRED BY THE CONTRACTOR

TO THE SPECIFICATION OF COUNCIL AND THE UTILITIES AUTHGORITY AND

AT NO COST TG THE PRINCIPAL OR NORTHROP CONSULTING ENGINEERS.
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UNDISTURBED AREAS

SEDIMENT FENCE

SCALE N.T.S.

SEDBIMENT FENCE CONSTRUCTION NOTES:

1. CONSTRUCT SEDIMENT FENCES AS CLOSE AS POSSIBLE TO BEING PARALLEL TO THE CONTOURS OF THE
SITE, BUT WITH SMALL RETURNS AS SHOWN IN THE DRAWING TO LIMIT THE CATCHMENT AREA OF ANY ONE
SECTION. THE CATCHMENT AREA SHGULD BE SMALL ENOUGH TO LIMIT WATER FLOW IF CONCENTRATED AT
ONE POINT TO 50 LITRES PER SECOND IN THE DESIGN STGRM EVENT, USUALLY THE 10-YEAR EVENT.

2. CUT A 150mm DEEP TRENCH ALONG THE UPSLOPE LINE OF THE FENCE FOR THE BOTTOM OF THE FABRIC TO
BE ENTRENCHED.

3. DRIVE 1.5m LONG STAR PICKETS INTO GROUND @ 2.5m INTERVALS (MAX.) AT THE DOWNSLOPE EDGE OF THE
TRENCH. ENSURE ANY STAR PICKETS ARE FITTED WITH SAFETY CAPS.

L. FIX SELF-SUPPORTING GEOTEXTILE TO THE UPSLOPE SIDE OF THE POSTS ENSURING IT GOES TO THE BASE
OF THE TRENCH. FIX THE GEOTEXTILE WITH WIRE TIES OR AS RECOMMENDED BY THE MANUFACTURER. ONLY
USE GEOTEXTILE SPECIFICALLY PRODUCED FOR SEDIMENT FENCING. THE USE OF SHADE CLOTH FOR THIS
PURPOSE IS NOT SATISFACTORY.

5. JOIN SECTIONS OF FABRIC AT A SUPPORT POST WITH A 150mm OVERLAP.

6. BACKFILL THE TRENCH OVER THE BASE OF THE FABRIC AND COMPACT IT THOROUGHLY OVER THE

500 - 600mm

600mm MIN.

1.5m STAR PICKETS
@ MAX. 2.5m CENTRES

|

|

t——— SELF-SUPPORTING
GEOTEXTILE

 DRECTION OF FLOW _

|
|
|
|
|
|
I
L
\ON SOIL, 150mm x 100mm

TRENCH WITH COMPACTED
BACKFILL AND ON ROCK, SET
INTO SURFACE CONCRETE

SECTION DETAIL

SEBIMENT BASIN SIZING CALCULATIGN

THE SITE IS LOCATED WITHIN THE BURNS POINT SOIL LANDSCAPE AND PRIMARILY CONSISTS
OF SILTY SAND (AS PER THE SITE SPECIFIC GEOTECHNICAL INVESTIGATION), WHICH HAS THE
FOLLOWING PROPERTIES (IN ACCORDANCE WITH TABLE 2 OF THE “BLUE BOOK")

SITE PARAMETERS

CONSTRAINT VALUE
SEDIMENT TYPE F (BISPERSIBLE SOILS)
SOIL HYDROLOGY GROUP D
K = SOIL ERODIBILITY (K-FACTOR) 0.013
R = RAINFALL ERGSIVITY (R-FACTOR) L640

S =2 YEAR, 6 HOUR STORM INTENSITY
LS = SLOPE LENGTH/GRABIENT

P = ERGSION CONTRGL PRACTICE (P-FACTOR) 1.3 (TYPICAL)

C = GROUND COVER (C-FACTOR) 1.0 (TYPICAL FOR STRIPPED SITE)
SOIL LOSS (RUSLE METHOD) (tonnes/ha/yr) 14

16.5 mm/hr (BALLINA)
0.18 (60m SLOPE @ 1% GRADE)

EROSION HAZARD (TABLE 4.2 BLUE BOOK) VERY LOW
SEDIMENT BASIN SIZING

CONSTRAINT VALUE UNITS
CV = VOLUMETRIC RUNOFF COEFFICIENT 0.56
R =5DAY, 80™ PERCENTILE RAINFALL 35.300 mm
A = CATCHMENT AREA 2.230 ha
SETTLING ZONE VOLUME (10xCVxRxA) 504 m
SOIL LOSS (CALC ABOVE) 11 m3/ha/yr
A2 = DISTURBED CATCHMENT AREA 2.230 ha
SEDIMENT STOGRAGE VOLUME (0.17xSOIL LOSSxA2) A m
TOTAL BASIN VOLUME REQUIRED 508 m

GIVEN THE VERY LOW ERGSION HAZARD CLASSIFICATION DETERMINED FOR THIS SITE A
SEDIMENT BASIN IS NOT REQUIRED UNDER THE "BLUE BOOK" GUIDELINES. AS SUCH
ALTERNATIVE SITE APPROPRIATE MEASURES HAVE BEEN PROPOSED TO MANAGE THE
SEDIMENT LADBEN RUN-GFF PRIOR TO DISCHARGE FROM SITE.

GEOTEXTILE.
X7
[as
<
- CONSTRUCTION SITE z
[ae
= €
= [
[as S
& DGB 20 ROAD BASE OR S
30mm AGGREGATE. 150mm
THICK MIN TG BE PLACED
. OVER GEQTEXTILE FABRIC ETeRs
< — et = A
3 = ey \‘LPROPERTY BOUND
< EARTH BANK STABILISE STOCKPILE SURFACE = R “360mm MIN_Beeee
< . >, i
. Flo SHAKER RAMP GF TIMBER > R TREETE
o fow OR STEEL SLATS & RUNOFF DIRECTED TQ R \i("fs': > o ISTING ROADWAY
: ‘ S SEDIMENT TRAP/ FENCE PN SN
g o I = o S N
2 3 GEOTEXTILE FABRIC DESIGNED TO PREVENT NI
> SEDIMENT FENCE § INTERMIXING OF SUB GRADE AND BASE
o MATERIALS AND TO MAINTAIN GGGD GEOTEXTILE MAY BE A WOVEN OR NEEDLE
(@] a
= STOCKPILE CONSTRUCTION NOTES: < PROPERTIES OF THE SUB-BASE LAYERS. PUNCHED PRODUCT WITH A MINIMUM CBR BURST
1. PLACE STOCKPILES MORE THAN 2 (PREFERABLY 5) METRES FROM EXISTING VEGETATION, CONCENTRATED & STRENGTH (AS3706.4-90) GF 2500 N
WATER FLOW, ROADS AND HAZARD AREAS. e
2. CONSTRUCT ON THE CONTOUR AS LOW, FLAT, ELONGATED MOUNDS. , 7
3. WHERE THERE IS SUFFICIENT AREA, TOPSOIL STOCKPILES SHALL BE LESS THAN 2 METRES IN HEIGHT, // & STABILISED SITE ACCESS WITH SHAKER RAMP
= WHERE THEY ARE TO BE PLACED FOR MORE THAN 10 DAYS, STABILISE FOLLOWING THE APPROVED N.T.S.
= E.S.CP. OR S.W.MP. TG REDUCE THE C-FACTOR TO LESS THAN 0.10. 150mm THICK 40-70mm
N L. CONSTRUCT EARTH BANKS ON THE UPSLOPE SIDE TO DIVERT WATER ARGUND STOCKPILES AND AGGREGATE
, SEDIMENT FENCES 170 2 METRES DOWNSLOPE . STABILISED SITE ACCESS WITH SHAKER RAMP CONSTRUCTION NOTES:
A . min 15 m
5 1. THIS DEVICE IS TO BE LOCATED AT ALL EXITS FRGM CGNSTRUCTIGN SITE.
5 STOCKPILES 2. THIS DEVICE IS TO BE REGULARLY CLEANED OF DEPOSITED MATERIAL SO AS TO MAINTAIN A
& PLAN 50mm DEEP SPACE BETWEEN PLANKS.
= SCALENTS
TS — 3. ANY UNSEALED ROAD BETWEEN THIS DEVICE AND NEAREST ROADWAY IS TG BE TOPPED WITH
STABILISED SITE ACCESS WITH SHAKER RAMP 100mm THICK 40°70mm SIZE AGGREGATE
4. ALTERNATIVELY, PRECAST CONCRETE CATTLE GRIDS MAY BE USED. 1, 2 & 3 ABOVE ALSO
N.T.S. APPLY.
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DENGTES SITE FENCE.

DETAILS & PIT SCHEDULE TG BE PROVIDED AT CC STAGE.
DENGTES PROPGSED STORMWATER DRAINAGE PIPE.

DENGTES PROPGSED STORMWATER PIT.

=
o
o
[N}
—
<
=
=
o
S
—
w
G
=
=
)
>
(TN}
w
L
T
o
=
[FH)
o

DENGTES EXISTING STORMWATER DRAINAGE PIPE.
DENGTES PROPGSED FINISHED FLOOR LEVEL.
DENGTES PROPGSED FINISHED SURFACE LEVEL.

FFL 2.60

DENGTES EXISTING FINISHED SURFACE LEVEL.

DENGTES MATCH TO EXISTING LEVELS.

MTE

DENGTES PROPGSED DIRECTION OF FALL IN FINISHED SURFACE.

FALL

DENGTES PROPGSED RETAINING WALL. DETAILS TG BE PRGVIDED

DENGTES PROPGSED PROPRIETARY OR CAST INSITU GRATED
AT CC STAGE.

TRENCH DRAIN. DETAILS TO BE PROVIDED AT CC STAGE.
DENGTES EXISTING CONCRETE CATCH DRAIN. DETAILS TO BE

PROVIBED AT CC STAGE.

GTD
RW

N AND A

DENGTES EXTENT OF PROPGSED IMPERVIOUS PAVEMENT. REFER TO

LANDSCAPE ARCHITECTS PLANS FOR FINISH AND TYPE.
DENGTES EXTENT OF PROPGSED IMPERVIGUS DRIVEWAY/LCADING

ZONE PAVEMENT. DETAILS TO BE PRGVIDED AT CC STAGE.

DENGTES ABOVE GROUND REUSE TANK.
DETAILS & SIZES WILL BE PROVIDED AT CC.

DENGTES EXTENT OF PROPGSED PASSIVE IRRIGATION AREA.

DETAILS TO BE PROVIDED AT CC STAGE.
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s e s s es s essee
s e s s ess e essee
se s s ss s esne

NOT FOR CONSTRUCTION

PLANTING TG BE CARRIED OUT WITHIN
DETAILS TO BE PRGOVIDE AT CC STAGE.

EXISTING CONCRETE CATCH DRAIN.

?/_

CONNECT NEW STORMWATER LINE TO

EXISTING SYSTEM IN CHERRY STREET.

DETAILS TO BE PROVIBE AT CC STAGE.

CHERRY STREET

EXISTING KERB & GUTTER

RUNOFF FROM PAVED AREA TO PASSIVELY

IRRIGATE ADJACENT GARDENS (TYP.) REFER
TO DRAWING C31 FOR INDICATIVE SECTION.
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OVERFLOW FROM TANKS CONNECTED TO

RUNOFF FROM PAVED AREA TG PASSIVELY
IRRIGATE ADJACENT GARDENS (TYP.) REFER
TO DRAWING (31 FGR INDICATIVE SECTION.

STORMWATER DRAINAGE SYSTEM (TYP)

UILDING

FFL 2.60

PROPOSED

[

(W]

s

(W]

0w 2

v < o S
S— U] w
O N |~ © =
DOl“_ H NM
QS S| (83
o & s 3
= Wl
WR
o O
o -

L L~
#/X/\ [~
[ ~L

L

~L

\//\w ~/

7 #/\w

OH

OH

T~/ A /
#Jﬁﬁ/N/ﬁ{/%\ s

PROPOSED

BUILDING

DOWNPIPES TO BE CONNECTED

TO RE-USE TANKS

CONNECTED TO STORMWATER

DRAINAGE SYSTEM (TYP.)

OVERFLOW FROM TANKS

Ho

H !
o<> o] HO HO yi--itﬁw HO @) HO I%\J —HO HO HO HO —— @ I&\(J — He HO HO HO HO HO
%/ : — §

F : = = — = — — — e = ——————————————————— ———————|=— 5= — — /‘

l ¥3L1ND 8 943 ONILSIX3 S LSS—— 1 - R

o= = 525
~C ogEny
< > Pad == e M
N —_
RN o7 13341S L4IMS RS ED
FUOUnu
— Lk
-«
Dy,
ke i =xo8
oz
pll .if
S=z=.,
[ Vs s a)
MUY '8 43I MYV 9 4IDVYNYIW 901 AY3IAY 3 :QINDISIQ SYILNS M

NMVAJ

Newcastle
Suite 4, 215 Pacific Hwy, Charlestown NSW 2290

P.O. Box 180, Charlestown NSW 2290

Ph (02) 4943 1777

NORTHROP

s Aﬂ
w
w ~—
mw & h
mu o
T
[a's L
Wi © |2
= (2 N |2
EAERSYE
2 = ™
5 x =
q
14
w Y
AT
S -
n -
Z Z i
o Ix
T
- 2=z
o =<
w W
O 0O
Z <
5 O Z
_HCA
= =
(W)
=
=
<C
[a'e
[em)
J4
O w®
O W <
T <X
CN_I
= n =
®» 303
6 ILZ
IBWA
T opn 2
Wn_.wgu
1 < Z
Z N m
<« >
oz
=
[a'e
[a '
Mm

newcastle@northrop.com.au

Email

wn
]
x w
Co TZ =
w o, = (e}
ES o«oZ :
T = o x oN
s =2 |°
452 rs
Zwx S
== =3 2
2o OZ
sz8 23,
SEw ORW
.\.WG WON_S
o=z wu o~
nEx U=
FEs 2%05
T =ZE5x
S>W ubSlin
X , SsxH—3HuW
<proxo g
oouwq By
_I_nluBWMrn.wm
SwiE2 4
BzZa >l
OCSWVwWUOoOL w
TINNR'F
wunswurwv
AEoEERZ
—
JZ=Zsoucx]e
<< =>+~
o
LN
~N
-—
wn
=
<
—
[a W

THE COPYRIGHT GF THIS DRAWING REMAINS WITH NORTHRGP

CONSULTING ENGINEERS PTY LTD.

T
()
[FH)
=
T
o
o
<t
=
o
=
<
=4
2N
[FN)
O |I=
(%]
cC O |2
CEHER
- — Nm
Y =
SN E¥=
= |5
J 0 |2
TS |EE
UR%
wao |23
Q<
SN
S5 Y
2= |7
EB
“~ P
Qo VN): |-
..'E_m
HZ: |:
“ o |2
=
T
= =
| a
—
o
w22
el
ol | =
o
o << | <<
o lw|w
<
o
[
Tla | &
>
o
S|V Y
nl= =
v
=
=)
T
o
o
()
wn
(NN}
el=
=
= <
<>
> | o
[a il N a'e
r_Oan
Z| %
x| o
o|o
{ I iy W
oo
|
oD
n|luv
wiwv
=
=]
Vl-|<
>
[FH)
o
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