
 
 

 

25 August 2022        Our Ref: SYD22062 

 

Momentum Projects 

Suite 3, Level 3 

273 Alfred Street  

North Sydney   NSW   2060 

 

Attention: Mr Andrew Xu 

 

Dear Andrew, 

 

PROVISION FOR STORMWATER DETENTION IN SUPPORT OF SECTION 4.55 MODIFICATION 

 

Project:   Proposed Mixed-Use Development 

  28 Lockwood Avenue, Belrose 

  Northern Beaches Council Development Application DA2020/0393 

  Land & Environment Court (LEC) Case No 2020/283826 

   

In accordance with Consent Condition 21 and the approved concept plans prepared by MYD 

Consulting Engineers, the on-site detention (OSD) storage for the proposed development is 

intended to provide a storage volume consistent with pre-developed flow based on a state 

of nature condition (100% pervious). 

 

 
 

 

 

 

 

 



 

It is noted that the existing site was formerly used as Belrose Library, opening in 1979 and closing 

in 2017. A historical reference image is available on the Council web site at 

https://northernbeaches.recollect.net.au/nodes/view/14752?keywords= 

 

 

 
 

Based on revised DRAINS software modelling, a proposed detention volume of 252m3 is 

proposed to achieve the required design parameters. 

 

 

 
 

 

 
 

The location of the detention tank is generally consistent with the previously approved 

concept plans and the position has been adjusted to avoid a number of existing trees to be 

retained along the western side of the site. BASIX assessment confirms that no rainwater 

storage is required for the development. 

 

https://northernbeaches.recollect.net.au/nodes/view/14752?keywords=


A rough conceptual sketch of the detention tank is provided below. 

 

 
Additional information accompanying this correspondence: 

- Section 4.55 stormwater concept drawings (11 sheets) 

- On-Site Detention Checklist 

- DRAINS modelling file (.drn format) 

 

Kind Regards, 

 

Engineer’s Name:  Isaac Yip 

Company:   erbas™ 

Position:   Senior Civil Engineer 

Qualifications:   BE(Hons) MIEAust CPEng NER APEC Engineer IntPE(Aus) RPEQ 

    National Engineering Registration EA ID 390977 

For Class 2 Buildings in NSW: Professional Engineering Registration  PRE0000120  

    Design Practitioner Registration  DEP0000595 

Signature:      

  
+612 9437 1022 

L1, 15 Atchison Street St Leonards, NSW 2065 

www.erbas.com.au | www.erbassustain.com.au 

Sydney ●  Melbourne ●  Manila 

       

http://www.erbas.com.au/
http://www.erbassustain.com.au/


TO ENABLE THE ISSUE OF STORMWATER CERTIFICATION PERMITTING OCCUPATION IN ALIGNMENT WITH COUNCIL
LEGISLATION, SITE INSPECTIONS MUST OCCUR. THE PRINCIPAL CONTRACTOR IS RESPONSIBLE FOR COORDINATING
ALL STORMWATER INSPECTIONS. ABSENCE OF INSPECTION WILL PREVENT ISSUE OF STORMWATER CERTIFICATION.
SITE INSPECTIONS ARE TO BE COMPLETED BY ERBAS AS FOLLOWS:

INSPECTION
NO.

STORMWATER INSPECTION REQUIREMENTS
ERBAS

REPRESENTATIVE
NAME SIGNATURE

INSPECTION
DATE

PASS

  TICK         OR     N/A

FAIL

ü

IMPORTANT - FOR PRINCIPAL CONTRACTOR

INSPECTION OF INGROUND STORMWATER
DRAINAGE PRIOR TO BACKFILL (MANDATORY)

1

INSPECTION OF ANY INGROUND STORMWATER
DRAINAGE NOT VIEWED AT INSPECTION NO. 1
(OPTIONAL)

2

INSPECTION OF INFILTRATION PIT / TANK / TRENCH
PRIOR TO BACKFILL (JOB SPECIFIC)

3

FINAL INSPECTION ON COMPLETION OF ALL
LANDSCAPING & POST COMMISSIONING OF THE
STORMWATER SYSTEM (MANDATORY)

4

SURVEY OF RAINWATER & ONSITE DETENTION TANKS
& WORKS AS EXECUTED STORMWATER DRAWINGS
(MANDATORY)
*TO BE PROVIDED TO ERBAS PRIOR TO INSPECTION
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WHERE APPLICABLE:
PRIOR TO EXCAVATION CONTACT
DIAL-BEFORE-YOU-DIG ON 1100 TO
AVOID DAMAGE TO EXISTING SERVICES

WHEREVER POSSIBLE:
LAY PIPEWORK TO AVOID
EXISTING & PROPOSED TREES

FINISHED GROUND SURFACES AROUND BUILDING
TO BE GENERALLY GRADED AWAY FROM AND
AROUND BUILDING TO AVOID CREATING LOW
POINTS WHERE WATER CAN ACCUMULATE

INVESTIGATE LOCATION OF ALL EXISTING SERVICES
AFFECTED BY NEW WORKS & DISUSE, CAP OFF, DIVERT,
UPGRADE, RENEW, REINSTATE & RECONNECT SERVICES
AS REQUIRED. COORDINATE ALL TEMPORARY
SHUTDOWNS WITH SITE SUPERINTENDENT, PROVIDING
REASONABLE & ADEQUATE ADVANCE NOTICE.

ALL EXISTING UNDERGROUND SERVICES INDICATED ON
PLAN ARE BASED ON INFORMATION AVAILABLE AT THE TIME
OF DESIGN & ARE SHOWN IN ASSUMED LOCATIONS ONLY.
INVESTIGATE & CONFIRM ALL RELEVANT LOCATIONS &
CONNECTIONS PRIOR TO INSTALLATION OF NEW PIPES &
ADVISE SUPERINTENDENT OF ANY DISCREPANCIES.

APPROXIMATE LOCATION OF
EXISTING AUTHORITY SEWER MAIN

APPROXIMATE EXISTING CONTOURS
BASED ON SURVEY PLAN

RWO

RWO

IL150.67
RL154.70

* Ø375

Ø
30

0

PROVIDE
OCEANGUARD
PIT INSERT BASKET
EQUAL TO
OCEAN PROTECT

PROVIDE
OCEANGUARD
PIT INSERT BASKET
EQUAL TO
OCEAN PROTECT

PROVIDE
OCEANGUARD
PIT INSERT BASKET
EQUAL TO
OCEAN PROTECT

PROVIDE 3 x 310mm
PSORB FILTER
CARTRIDGES EQUAL TO
OCEAN PROTECT

PROVIDE 12 x 690mm
PSORB FILTER
CARTRIDGES EQUAL TO
OCEAN PROTECT Ø150

Ø150

G
LE

NR
O

SE
   P

LA
CE

LO
CK

W
O

O
D 

  A
VE

NU
E

GLEN   STREET

GLEN
RO

SE 
  P

LA
CE

SURFACE
FLOW

DETENTION TANK BASE SLAB

GTD

GTD

GTD

GTD

GTD

T59
T60

T61

T62

T63

T13

T20

T19

T16

T17

E1
53

.00

E154.00

E1
55

.00

E1
56

.00

E1
57

.00

E1
58

.00

E1
58

.50

E1
57

.50

E1
56

.50

E1
55

.50

E15
4.5

0

E1
53

.50

E1
52

.50

E153.00

E153.50

E152.50

E152.00

E152.00

Ø
10

0

Ø150
Ø150

Ø150

Ø
150

Ø150

Ø1
50

Ø
15

0

Ø10
0

Ø100

Ø
15

0

eSWP

eSWP

Ø
32

   2
10

kP
a

Ø450

Ø450
Ø

375

Ø3
75

eSWP

eSWP

eSWP

E151.50

E152.00

E151.50

*
RL152.75

*
RL151.23

IL150.13

*RL151.42
IL150.22

*
RL151.69

IL150.57

*
RL152.52 IL1

50
.90

*
RL154.10 IL1

52
.17

eSWP

*
RL158.38

Ø375 LOW LEVEL DISCHARGE PIPE

SWP

REPLACE EXISTING
PIT WITH NEW PIT
CLEAR OF
PROPOSED  WALL

IL150.75

SWP

SWP

TANK
BASE
RL150.90

*
TANK
BASE
RL151.13*

TANK
BASE
RL151.01 *

TANK
BASE
RL151.33

*

IL151.35
(4.74m ABOVE
FLOOR BELOW)

COMMS
ROOM
BELOW

SWITCHROOM
BELOW

RWO RWO

RWO RWO

RWO RWO

RWO RWO

RWO

RWO

RWO

RWO

RWO RWO

RWO

RWO

RWO

RWO

RWO

RWO RWO

RWO

PDO

PDO

PDO
PDO

PDO

PDO

PDO

RWO RWO

RWO

RWO

RWO

RWO

RWO

RWO

IL150.60

IL152.51
IL152.48

IL152.37

IL152.23

IL151.65

IL151.60

IL151.50

IL151.33

IL151.22
(4.61m ABOVE
FLOOR BELOW)

IL150.72

IL150.50

*
RL152.40

IL151.05

IL150.25

IL152.00

*RL154.00

IL151.70*
RL153.45

IL151.53

*RL153.00

IL151.45
*

RL152.80

IL151.30
*RL152.30

IL151.08

IL151.11
ASSUMED

Ø
15

0

IL149.80
ASSUMED

Ø150

IL150.69
ASSUMED

IL150.90
ASSUMED

(7.39% EXISTING ASSUMED)

IL150.15

IL150.22
ASSUMED

SEWER DIVERSION WORKS
TO BE UNDERTAKEN BY
SYDNEY WATER ACCREDITED
CONTRACTOR

IL152.13

IL151.71

IL151.54

IL151.65

IL151.81

IL150.48
(LOWERED
FROM
eIL151.85)

IL150.20

Ø375

IL151.35
(4.74m ABOVE
FLOOR BELOW)

IL152.30

Ø
30

0

IL150.74

Ø
22

5

Ø2
25

RWO

*
RL152.90

IL150.50

IL150.51

IL150.53

IL150.69

Ø375 1.43% PROPOSED

REPLACE EXISTING COUNCIL PIPE AT REDUCED
GRADE (FROM APPROX 7% DOWN TO 1%) TO
ENSURE PRACTICAL DRAINAGE DISPOSAL BY
GRAVITY FROM PROPOSED FLOOR LEVELS.
FOR LONGITUDINAL SECTION OF PROPOSED
STORMWATER CONNECTION REFER TO
DETAIL D3 ON DWG SW201

GTD

IL150.41

EXTEND DETENTION TANK
DRAINAGE UP TO ROOF &
TERRACE LEVELS AS REQUIRED

EXTEND DETENTION TANK
DRAINAGE UP TO ROOF &
TERRACE LEVELS AS REQUIRED

EUCALYPTUS SALIGNA
SYDNEY BLUE GUM

CORYMBIA
MACULATA
SPOTTED GUM

CASUARINA GLAUCA
SWAMP OAK
TO BE REMOVED

CASUARINA GLAUCA
SWAMP OAK
TO BE REMOVED

CASUARINA GLAUCA
SWAMP OAK
TO BE REMOVED

PIPEWORK
TO AVOID
PROPOSED
STRUCTURE

CONNECT
TO EXISTING
COUNCIL PIT

SEWER DIVERSION
WORKS TO BE
UNDERTAKEN BY
SYDNEY WATER
ACCREDITED
CONTRACTOR

DP
Ø150

IL151.83

IL151.59

IL151.65

*RL150.28 *RL150.76
*RL151.53

*RL152.01

*RL151.95 *RL152.20

Ø375

IL151.41

IL151.43

IL151.45

IL151.53

IL151.63

IL152.00
Ø225

Ø300

Ø375

Ø
37

5

Ø375

IL151.39

Ø225Ø225

Ø225

E1
55

.50

E1
56

.00

E1
56

.50

E157.00

PDO

PDO

PDO

PDO

PDO

GTD

18m2
Q100=1.4L/s

18m2
Q100=1.4L/s

16m2
Q100=1.2L/s

173m2
LANDSCAPING
Q100=7.2L/s

48m2
Q100=3.7L/s

226m2
Q100=17.3L/s

224m2
Q100=17.2L/s

113m2
Q100=8.7L/s

67m2
Q100=5.1L/s

PDO

Ø22
5

Ø22
5

Ø
22

5

Ø150

Ø
22

5

Ø150

Ø150

Ø
30

0
Ø

30
0

Ø
15

0

Ø225 Ø100

Ø150

Ø
37

5

Ø150

Ø100

Q10
0 A

PP
RO

X 1
30

L/s

Q100 APPROX 63L/s

Q100 APPROX 28L/sQ100 APPROX 49L/s

Ø
22

5

Q100 APPROX 77L/s

Ø225Ø225

Ø22
5

Ø22
5

Ø300

Q100 APPROX 80L/s

Ø225 Q100 APPROX 35L/sØ225
Q100 APPROX 140L/s

Ø
15

0

Ø150

Q100 APPROX 165L/s

Ø100

Q100 APPROX 172L/s

16m2
Q100=1.2L/s

6m2
Q100=0.5L/s

12m2
Q100=0.9L/s

5m2
Q100=0.4L/s

11m2
Q100=0.8L/s

17m2
Q100=1.3L/s

13m2
Q100=1.0L/s

36m2
Q100=2.8L/s

Q
10

0 A
PP

RO
X 

71
L/

s

COORDINATE
TURNTABLE DRAINAGE
OUTLET AS REQUIRED

MAX Q100 APPROX 135L/s
Q100 APPROX 210L/s

E154.00

Ø10
0

Ø15
0

Ø15
0

Ø100

Ø100

Ø
15

0

Ø150

Ø100

PIPEWORK
TO AVOID
PROPOSED
STRUCTURE

Ø100

Ø150

Ø100 Ø150

Ø100

Ø100
Ø100

Ø100

Ø150

Ø100

Ø100

Ø100
Ø100

Ø100

NOTE:
CENTRAL PIAZZA COURTYARD
AREA IS APPROX 2m BELOW
MAXIMUM WATER STORAGE
LEVEL IN DETENTION TANK &
MUST BE DRAINED SEPARATELY

IL151.58

FIREFIGHTING STORAGE
TANK BELOW

RWO

RWO

RWO

RWO

Ø15
0

Ø10
0

Ø10
0

Ø10
0

Ø10
0

Ø10
0

Ø10
0

Ø100

Ø100

Ø100

Ø100

Ø100

Ø10
0

Ø15
0

Ø100

Ø10
0

Ø10
0

Ø10
0

Ø100

Ø100

Ø100

Ø100
Ø22

5

Ø
10

0
Ø

10
0

Ø
10

0

Ø100

Ø100

Ø150 Ø150

Ø100

Ø100

Ø100

Ø100

Ø10
0

Ø
10

0

Ø100
Ø100Ø100

Ø
10

0

Ø10
0 Ø100Ø100

Ø10
0

Ø10
0

Ø10
0

Ø10
0

Ø10
0

Ø100

Ø100

Ø100
Ø

10
0

Ø100

Ø100

Ø
10

0

Ø
15

0
Ø

15
0

Ø100

Ø100

Ø100

Ø
10

0

Ø
10

0
Ø

10
0Ø
10

0

Ø
10

0

Ø100

Ø375

Ø
15

0

DP
Ø150

DP
Ø150

DP
Ø150

DP
Ø100

DP
Ø150

DP
Ø150

DP
Ø100

DP
Ø100

DP
Ø150

DP
Ø150

DP
Ø225

Ø
10

0

DP
Ø100

DO NOT INTERCONNECT
DETENTION DRAINAGE
WITH COURTYARD
PIAZZA DRAINAGE (OR
DETENTION STORAGE
CAN LEAK INTO LOWER
PIAZZA AREA)

DP
Ø225

DP
Ø225

Ø225

IL151.44

* RL152.50

STORMWATER SERVICES
BASEMENT 2 PLAN

1:200

IY

SYD22062-SW104 P3FEB 2022

IY

MS

THIS DRAWING HAS BEEN PREPARED IN CONJUNCTION WITH THE FOLLOWING DRAWINGS:

ELECTRICAL

MECHANICAL

STRUCTURAL

ARCH PLAN

Discipline Dwg. No. Date Revisions

CIVIL

LANDSCAPE

ARCH RCP

DA-103 04.08.22 A

28 LOCKWOOD AVENUE, BELROSE

PROPOSED MIXED USE DEVELOPMENT

DA2020/0393

- -

- NOT YET - ISAAC YIP DEP0000595

DESIGN PRACTITIONER

PROJECT No.SCALE at A1

DATE

DRAWN

DRAWING TITLE

DESIGNED

CHECKED

THE DESIGN AND DETAILS SHOWN ON THESE DRAWINGS ARE APPLICABLE TO THIS PROJECT ONLY AND
MAY NOT BE REPRODUCED IN WHOLE OR IN PART OR BE USED FOR ANY OTHER PROJECT OR PURPOSE
WITHOUT THE WRITTEN PERMISSION OF ERBAS & ASSOCIATES WITH WHOM COPYRIGHT RESIDES.
ALL DIMENSIONS IN MILLIMETRES UNLESS OTHERWISE SHOWN. WORK TO FIGURED DIMENSIONS, DO NOT
SCALE FROM DRAWINGS.
CHECK ALL DIMENSIONS ON SITE PRIOR TO CONSTRUCTION. THIS DRAWING TO BE READ IN
CONJUNCTION WITH ALL CONTRACT DOCUMENTS.

AMENDMENTDATEISSUE

ISSUEDRAWING No.

NORTH POINT

N

BUILDING SERVICES ENGINEER

ARCHITECT

PROJECT

28 LOCKWOOD AVENUE
BELROSE NSW 2085

CLIENT

L1, 15 Atchison Street, St Leonards NSW  2065
Ph: (02) 9437 1022   general@erbas.com.au

Sydney Manila

www.erbas.com.au

Melbourne

Rev

Project Address:

Project Title:

Regulated Design Record

Body Corporate Reg No:
Consent No:

Date

dd.mm.yy

Description DP Full Name Reg No

Drawing No:
Drawing Title:

P1 27.07.22 PRELIMINARY SECTION 4.55 ISSUE
P2 09.08.22 UPDATED SECTION 4.55 ISSUE
P3 25.08.22 SECTION 4.55 ISSUE

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
14

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
TGSI

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
Custom Text

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
Custom Text

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
17

AutoCAD SHX Text
18

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
15

AutoCAD SHX Text
16

AutoCAD SHX Text
17

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
DN

AutoCAD SHX Text
UP

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+150,278

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+152,500

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+155,800

AutoCAD SHX Text
+156,520

AutoCAD SHX Text
+157,240

AutoCAD SHX Text
+155,030

AutoCAD SHX Text
+154,280

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+152,369

AutoCAD SHX Text
+152,444

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+152,608

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+152,608

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+152,422

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+152,200

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+152,700

AutoCAD SHX Text
+152,600

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
+152,700

AutoCAD SHX Text
+152,500

AutoCAD SHX Text
+153,000

AutoCAD SHX Text
Roller

AutoCAD SHX Text
door

AutoCAD SHX Text
Hoist

AutoCAD SHX Text
Roller

AutoCAD SHX Text
door

AutoCAD SHX Text
6m @8.00%%%

AutoCAD SHX Text
6.124m @12.5%%%

AutoCAD SHX Text
6m @8.00%%%

AutoCAD SHX Text
RETAIL 05 - GENERAL

AutoCAD SHX Text
3.1 m Floor to ceiling

AutoCAD SHX Text
height

AutoCAD SHX Text
RETAIL 03 - GENERAL

AutoCAD SHX Text
3.1 m Floor to ceiling

AutoCAD SHX Text
height

AutoCAD SHX Text
RETAIL 09 - GENERAL

AutoCAD SHX Text
3.2 m Floor to ceiling

AutoCAD SHX Text
height

AutoCAD SHX Text
RETAIL 07 - GENERAL

AutoCAD SHX Text
3.2 m Floor to ceiling

AutoCAD SHX Text
height

AutoCAD SHX Text
RETAIL 06 - GENERAL

AutoCAD SHX Text
3.2 m Floor to ceiling

AutoCAD SHX Text
height

AutoCAD SHX Text
RETAIL 08 - GENERAL

AutoCAD SHX Text
3 m Floor to ceiling

AutoCAD SHX Text
height

AutoCAD SHX Text
+152.500

AutoCAD SHX Text
+152.200

AutoCAD SHX Text
+152.758

AutoCAD SHX Text
REFER TO

AutoCAD SHX Text
LANDSCAPE

AutoCAD SHX Text
ARCHITECT

AutoCAD SHX Text
'

AutoCAD SHX Text
S

AutoCAD SHX Text
PLANS

AutoCAD SHX Text
PEDESTRIAN

AutoCAD SHX Text
ENTRY

AutoCAD SHX Text
1

AutoCAD SHX Text
PEDESTRIAN

AutoCAD SHX Text
ENTRY

AutoCAD SHX Text
2

AutoCAD SHX Text
Bulky

AutoCAD SHX Text
Goods

AutoCAD SHX Text
Waste

AutoCAD SHX Text
Room

AutoCAD SHX Text
Services/Storage

AutoCAD SHX Text
GAS

AutoCAD SHX Text
REGULATOR

AutoCAD SHX Text
CROSSING

AutoCAD SHX Text
LOCATION

AutoCAD SHX Text
GLENROSE PLACE

AutoCAD SHX Text
BUILDING B

AutoCAD SHX Text
LOBBY

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
A

AutoCAD SHX Text
LOBBY

AutoCAD SHX Text
2

AutoCAD SHX Text
RETAIL

AutoCAD SHX Text
LOBBY B

AutoCAD SHX Text
LOCKWOOD AVENUE

AutoCAD SHX Text
Retail Bin Room

AutoCAD SHX Text
BUILDING A

AutoCAD SHX Text
LOBBY

AutoCAD SHX Text
1

AutoCAD SHX Text
Residential Bin Room

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
40

AutoCAD SHX Text
GLEN STREET

AutoCAD SHX Text
1

AutoCAD SHX Text
:

AutoCAD SHX Text
20

AutoCAD SHX Text
+152.900

AutoCAD SHX Text
+153.300

AutoCAD SHX Text
4 x Visitor

AutoCAD SHX Text
Bicycle

AutoCAD SHX Text
Parking

AutoCAD SHX Text
+153.200

AutoCAD SHX Text
+153.000

AutoCAD SHX Text
+152.400

AutoCAD SHX Text
3.2 m Floor to ceiling

AutoCAD SHX Text
height

AutoCAD SHX Text
3.2 m Floor to ceiling

AutoCAD SHX Text
height

AutoCAD SHX Text
3.2 m Floor to ceiling

AutoCAD SHX Text
height

AutoCAD SHX Text
Retail

AutoCAD SHX Text
lift

AutoCAD SHX Text
Resi.

AutoCAD SHX Text
lift

AutoCAD SHX Text
Resi.

AutoCAD SHX Text
lift

AutoCAD SHX Text
Resi.

AutoCAD SHX Text
lift

AutoCAD SHX Text
Resi.

AutoCAD SHX Text
lift

AutoCAD SHX Text
Retail

AutoCAD SHX Text
lift

AutoCAD SHX Text
Retail

AutoCAD SHX Text
lift

AutoCAD SHX Text
Bin room

AutoCAD SHX Text
lift

AutoCAD SHX Text
Kitchen provisions

AutoCAD SHX Text
Kitchen provisions

AutoCAD SHX Text
11

AutoCAD SHX Text
Disabled

AutoCAD SHX Text
bathroom

AutoCAD SHX Text
Retail

AutoCAD SHX Text
lift

AutoCAD SHX Text
Waste

AutoCAD SHX Text
Hoist

AutoCAD SHX Text
RAMP 25.00 %

AutoCAD SHX Text
RAMP   5.00 %

AutoCAD SHX Text
RL 151,952

AutoCAD SHX Text
RL 152,200

AutoCAD SHX Text
RL 152,500

AutoCAD SHX Text
12.50 %

AutoCAD SHX Text
4

AutoCAD SHX Text
8

AutoCAD SHX Text
12

AutoCAD SHX Text
16

AutoCAD SHX Text
20 m

AutoCAD SHX Text
0

AutoCAD SHX Text
1:200



   

 

STORMWATER DETENTION TANK TO STORE MIN 252m3 BELOW GROUND
FROM RL150.90 UP TO RL155.03 WITH 3.96m MEAN PONDING DEPTH,
3.89m MAX HEAD UP TO WEIR WALL & 1% FALL TO OUTLET
(e.g. 21.7m x 3m x 3.96m MEAN DEPTH = 257m3 NOMINAL VOLUME)
REFER TO DETAIL D4 ON DWG SW202

BUILDER TO PROVIDE DRAINAGE CELL &
WATERPROOF MEMBRANE UNDER SUSPENDED
SOIL LAYER & GRADE SURFACE TOWARDS
PLANTER DRAIN PENETRATIONS AS REQUIRED
(TYPICAL)
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D4
SW100

STORMWATER PUMP PIT
NOT TO SCALE

D1
SW001

STABILISED SITE ACCESS
NOT TO SCALE

D2
SW001

SEDIMENT FENCE
NOT TO SCALE

STORMWATER MANAGEMENT STATEMENT
DEVELOPMENT AUTHORITY: Northern Beaches Council (former Warringah Council area)

SITE ADDRESS: 28 Lockwood Avenue, Belrose

DEVELOPMENT GUIDELINES

- Northern Beaches Council Water Management Policy for Development - Version 2 - 26 February 2021

- Warringah Council On Site Stormwater Detention Technical Specification

EXISTING SITE CHARACTERISTICS

- Site area = 5322m2

- Existing impervious area = 1470m2 (28% of site), but take as 0% state of nature for detention calculations

- Proposed impervious area = 5029m2 (94% of site)

- Located at the intersection of Lockwood Avenue (south side), Glen Street (east side) & Glenrose Place (north side)

- Survey plan included in architectural drawings prepared by DKO Architecture - Drawing Reference DA103 [Issue D] - dated 2/09/2021 indicates Australian Height

Datum (AHD) site surface levels ranging from a localised high point of about RL158.88 near the southwest corner down to about RL152.45 near the northern driveway

entry. The average site slope is observed to be about 7%.

LOCAL FLOODING EFFECTS

Based on the Northern Beaches Council online mapping resource at https://services.northernbeaches.nsw.gov.au/icongis/index.html

the subject property at is NOT considered to be affected by flooding.

EXISTING STREET DRAINAGE

It is noted that existing underground street drainage currently connects kerb entry pits along Glenrose Place as indicated on plan. The existing site drainge system is

currently directed to a Council pit located approximately 20m to the west of the Glenrose Place cul-de-sac.

PROPOSED CONNECTION

The existing stormwater connection is observed to be relatively shallow in relation to proposed ground floor slab levels.

It is proposed that site drainage from the new development will be directed to the existing Council pit located approximately 20m to the west of the Glenrose Place

cul-de-sac, with a deeper pipe laid at minimum 1% grade, positioned to minimise disturbance to existing tree roots.

ON-SITE DETENTION STORAGE

Based on Northern Beaches Council Water Management Policy for Development - Clause 9.3.2, the subject site is required to address on-site detention storage

requirements, since the proposed impervious area exceeds 40% of the site. DRAINS software modelling has been undertaken for a range of storm durations and annual

exceedance probabillities, resulting in a proposed minimum storage volume of 252m3 and ensuring that discharge will not exceed predevelopment values.

RAINWATER STORAGE

Based on Northern Beaches Council Water Management Policy for Development - Clause 7.1.1b), new residential dwellings must typically satisfy State Environmental

Policy Building Sustainability Index (BASIX) assessment requirements. For this development, BASIX assessment indicates that no rainwater storage is required to

achieve the required targets.

STORMWATER QUALITY

Based on Northern Beaches Council Water Management Policy for Development - Clause 4.1.1, developments exceeding 1000m2 site are generally require stormwater

quality improvement to achieve the performance targets listed in Table 5, usually demonstrated by MUSIC (Model for Urban Stormwater Improvement Conceputalisation)

software modelling.

TEMPORARY EROSION & SEDIMENT CONTROL MEASURES

Based on the Northern Beaches Council web page relating to engineering specifications at

https://www.northernbeaches.nsw.gov.au/planning-and-development/permits-and-certification/engineering-specifications:

During construction works the management of soil and water movement requiring erosion and sediment control should be undertaken in accordance with the Landcom

publication Soils and Construction: Managing Urban Stormwater 4th Edition, March 2004 (also known as “the Blue Book”).

Temporary construction measures to be undertaken include:

- Sediment fencing on the low side of earthmoving operations

- A gravel layer at the construction vehicle access point into the area of works

- Regular monitoring of soil movement characteristics and cleaning of sediment deposits as required during construction

- Security fencing around the area of construction works

CONCLUSION

This Stormwater Management Plan identifies and addresses the following items relating to the engineering requirements of Northern Beaches Council :-

§ Mainstream flooding effects are not considered to be applicable to the site of proposed works;

§ Existing Council drainage system near the end of Glenrose Place provides the opportunity for underground stormwater connection;

§ On-site detention is proposed to address Council requirements in relation to increased impervious site area;

§ BASIX assessment indicates that rainwater storage is not required for this development;

§ Stormwater treatment is to be addressed with appropriate gross pollutant removal and filtration devices; and

§ Erosion and sediment movement is to be controlled during construction with suitable measures to prevent undesirable soil deposits around the works area.

D3
SW104

INDICATIVE LONGITUDINAL SECTION THROUGH STORMWATER CONNECTION
1:100 LOOKING APPROXIMATELY WEST

DRAINS SOFTWARE MODELLING RESULTS

MUSIC SOFTWARE MODELLING RESULTS

FINAL POLLUTANT ASSESSMENT TO SUIT REFINEMENT & CONFIRMATION OF CATCHMENT AREAS DURING DETAILED DESIGN PHASE

MIN 65% REQUIRED

MIN 90% REQUIRED

MIN 45% REQUIRED

MIN 85% REQUIRED

STORMWATER DETENTION TANK TO STORE MIN 252m3 BELOW GROUND
FROM RL150.90 UP TO RL155.03 WITH 3.96m MEAN PONDING DEPTH,
3.89m MAX HEAD UP TO WEIR WALL & 1% FALL TO OUTLET
(e.g. 21.7m x 3m x 3.96m MEAN DEPTH = 257m3 NOMINAL VOLUME)
REFER TO DETAIL D4 ON DWG SW202

BOTH PUMPS ON &
ALARM SOUNDS

PUMP OFF
MINIMUM WATER LEVEL

1ST PUMP ON

900mm x 900mm CLASS C
GRATES TO BE HINGED &
LOCKABLE

RL143.510

RL142.00

PUMP SYSTEM REQUIREMENTS
1. THE PUMPS SHALL BE PROGRAMMED TO WORK ALTERNATIVELY TO ALLOW

BOTH PUMPS TO HAVE AN EQUAL OPERATIONAL LOAD & SERVICE LIFE.
2. A LOW LEVEL FLOAT SHALL BE PROVIDED TO ENSURE THAT THE  MINIMUM

REQUIRED WATER LEVEL IS MAINTAINED IN THE PUMP PIT. IN THIS REGARD THE
FLOAT WILL FUNCTION AS AN OFF-SWITCH FOR THE PUMPS.

3. A SECOND FLOAT SHALL BE PROVIDED AT A HIGHER LEVEL (APPROXIMATELY
500mm BELOW THE TOP OF THE PIT), WHEREBY ONE PUMP WILL OPERATE
AND DRAIN THE PIT TO THE LEVEL OF THE LOW LEVEL FLOAT.

4. A  THIRD FLOAT SHALL BE PROVIDED AT A HIGHER LEVEL (APPROXIMATELY
200mm BELOW THE TOP OF THE PIT). THIS FLOAT SHOULD START THE 2ND
PUMP & ACTIVATE THE ALARM TO WARN OCCUPANTS THAT SIGNIFICANT
INFLOW IS OCCURRING.

5. AN ALARM SYSTEM SHALL BE PROVIDED WITH A FLASHING STROBE LIGHT & A
PUMP FAILURE WARNING SIGN, WHICH ARE TO BE LOCATED IN A VISIBLE
LOCATION. THE ALARM SYSTEM SHALL BE PROVIDED WITH BATTERY BACKUP
(IN CASE OF POWER FAILURE).

RISING MAIN TO BE MIN CLASS 12 PRESSURE PVC
WITH ADEQUATE CONCRETE OR BRACKETING
SUPPORT AT CHANGES OF DIRECTION

REINFORCED CONCRETE PIT TO STRUCTURAL ENGINEER'S
DOCUMENTATION (INCLUDING WATERPROOFING
MEASURES & STRUCTURAL CERTIFICATION)

UNDERGROUND BASEMENT TANK TO STORE MIN 6m3
WITH DUAL SUBMERSIBLE PUMPS EACH TO
DISCHARGE 5L/s @ 16m HEAD OPERATING
ALTERNATELY DURING FREQUENT RAINFALL &
SIMULTANEOUSLY DURING SEVERE STORMS.
REFER TO PUMP SYSTEM REQUIREMENTS.

ASSUMED
Ø150 SEWER
MAIN

ASSUMED
Ø100 WATER
MAIN

ASSUMED
Ø32 GAS
MAIN

ASSUMED
Ø150 SEWER
MAIN

GROUND SURFACE

PROPOSED CLASS 3 REINFORCED CONCRETE PIPEIL150.48

IL150.15

EXISTING
COUNCIL PIT

PROPOSED
BOUNDARY PIT

PROPERTY
BOUNDARY
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WHERE APPLICABLE:
PROVIDE VISIBLE SIGNAGE NEAR TANK ACCESS LID
(MADE OF METAL OR DURABLE SYNTHETIC MATERIAL):

CONFINED SPACE
NO ENTRY WITHOUT

CONFINED SPACE TRAINING

DANGER

MAINTENANCE PERSONNEL MUST BE TRAINED FOR
WORKING IN CONFINED SPACES IN ACCORDANCE
WITH CURRENT SAFETY STANDARDS

MIN TOTAL 252m3 DETENTION
STORAGE IN ACCORDANCE WITH
DRAINS MODELLING RESULTS

REMOVABLE GALVANISED MILD STEEL DEBRIS SCREEN
EQUAL TO LYSAGHT MAXIMESH RH3030 SHAPED
AROUND OUTLET & PROVIDED WITH LIFTING HANDLE

3mm THICK STAINLESS STEEL PLATE
WITH Ø50 MACHINED ORIFICE
CENTRED OVER OUTLET WITH
10mm DYNABOLTS OR EQUAL

1% BASE FALL

RL155.60
UNIT LG07 TERRACE LEVEL
RL155.60

UNIT LG08 TERRACE LEVEL
RL155.60

UNIT LG09 TERRACE LEVEL
RL155.60

ANTICIPATED 100 YEAR
PONDING LEVEL RL155.03

ANTICIPATED 20 YEAR
PONDING LEVEL RL154.99

ANTICIPATED 5 YEAR
PONDING LEVEL RL154.23

ANTICIPATED 100 YEAR
PONDING LEVEL RL154.03

ANTICIPATED 20 YEAR
PONDING LEVEL RL152.23

ANTICIPATED 5 YEAR
PONDING LEVEL RL151.27

STEP RUNGS IN
EASTERN
TANK WALL
AS REQUIRED

STEP RUNGS IN
EASTERN
TANK WALL
AS REQUIRED

STEP RUNGS IN
EASTERN
TANK WALL
AS REQUIRED

STEP RUNGS IN
EASTERN
TANK WALL
AS REQUIRED

STEP RUNGS IN
EASTERN
TANK WALL
AS REQUIRED

WEIR WALL UP
TO RL154.90

2 x Ø300 OVERFLOW PIPES

Ø375 DISCHARGE PIPE

OVERFLOW
CHAMBER

MAIN
STORAGE
CHAMBER

STORMWATER
TREATMENT
CHAMBER

PROVIDE 12 x 690mm
PSORB FILTER CARTRIDGES
EQUAL TO OCEAN PROTECT

IL154.70

REMOVABLE GALVANISED MILD STEEL DEBRIS SCREEN
EQUAL TO LYSAGHT MAXIMESH RH3030 SHAPED
AROUND OUTLET & PROVIDED WITH LIFTING HANDLE

RL150.90
RL151.01

IL150.93

IL150.75

5mm THICK STAINLESS STEEL PLATE
WITH Ø180 MACHINED ORIFICE
CENTRED OVER OUTLET WITH
10mm DYNABOLTS OR EQUAL

AFTER ORIFICE PLATE HAS BEEN INSTALLED,
GROUT BASE UP TO INVERT LEVEL, WITH NO
DEPRESSION OR SILT TRAP TO REMAIN
(AS PER SECTION 9.4 OF COUNCIL'S WATER
MANAGEMENT FOR DEVELOPMENT POLICY)

AFTER ORIFICE PLATE HAS BEEN INSTALLED,
GROUT BASE UP TO INVERT LEVEL, WITH NO
DEPRESSION OR SILT TRAP TO REMAIN
(AS PER SECTION 9.4 OF COUNCIL'S WATER
MANAGEMENT FOR DEVELOPMENT POLICY)

1% BASE FALL

RL151.13

RL151.33

RL151.07

3.96m
STORAGE
DEPTH

D4
SW106

INDICATIVE SECTION THROUGH DETENTION TANK
1:40 LOOKING APPROXIMATELY WEST
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