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| Mott MacDonald has been commissioned by Bupa Care Services to

' prepare a Stormwater Management Report for the proposed
Residential Aged Care Facility (RACF) works at 238-240 Mona Vale

| Road, St lves NSW. This report will be lodged with Ku-ring-gai

. Municipal Council (KMC) in support of the Development Application.

The advice as outlined in this report and documented on the Mott
MacDonald drawings attached in Appendix A addresses the following
engineering requirements:

Water Quantity (refer to Section 4.1 of this report); and

Water Quality Measures (refer to Section 4.2 of this report).
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2. Site Description and Proposed Works

2.1

Existing Site

The subject site is located approximately 15 km north of the Sydney
CBD at 238-240 Mona Vale Road, St lves NSW, and falls within the Ku-
ring-gai Municipal Council local government area (LGA). The proposed
development is to be situated on the land formerly known as the
Camellia Grove gardening nursery, adjacent to existing residential
areas, on the north-western side of Mona Vale Rd between Killeaton
Street and Link Road.

Figure 2.1: xisting Sie
[ e

W

Source: www.nearmap.com

The site covers an area of approximately 0.70 ha and is bounded by:
= Mona Vale Road to the south-east;

= Link Road to the south-west; and,

= Killeaton Street to the north.

The site has a sloping topography from approximately RL 152.25m
AHD at the intersection of Mona Vale Road and Link Road, to
approximately RL 150.05m AHD at the northern boundary (at Killeaton
Street). The Mona Vale Road frontage falls at a gradual grade down
from the Killeaton Street intersection towards Link Road. Link Road is
quite flat along the site frontage with an approximate level of
RL152.15m AHD along the street kerb.

The Killeaton Street frontage falls to a sag point at the centre of the
street from both Mona Vale Road and Link Road. The existing drainage
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infrastructure located at this sag discharges to an existing creek to the
north between the existing residential dwellings.

There are also two existing drainage easements (easements for
drainage of water) located within the development area. The two
easements are present over the existing drainage infrastructure within
the subject site. The first easement is in favour of the Roads and
Maritime Service (RMS) and the other is in favour of Ku-ring-gai
Council. The existing easements converge from Mona Vale Road to the
centre of the existing site. It is proposed that these easements be
extinguished and relocated to provide a more favourable configuration
for the proposed development. An analysis of the flooding
characteristics of the site and recommendations for the proposed
relocation of the easement is addressed in the Mott MacDonald Flood
Assessment Report for this site.

Easements

Figure 2.2:

Drainage

g

I_ RMS Easement fp -

=

Source:  www nearmap.com

Proposed Works

The proposed development consists of a new aged care facility
including;
Entry from & exit to Killeaton St, connected to basement level car
parking;
Service vehicle loading area from Link Road;

315284/NSW/SYD/02/C 21 March 2014
P:APairamatta\Projects\31xxxx\315284\05 DOCUMENTS\5_ 1 Working Files\315284 -
140321 - Stormwater Management Report. docx



238-240 Mona Vale Road, St lves
Mott MacDonald

= Three storey building (Ground Floor, Level 1 and Level 2);
= Access pathways, courtyards and landscaping around the building.

Figure 2.3:  Architectural Layout

Source: DWP Suters Architects

Refer to the proposed Civil engineering plans attached in Appendix A,
survey documentation by Usher & Company, and Architectural
documentation by DWP Suters Architects.

315284/NSW/SYD/02/C 21 March 2014
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Prior to any earthworks commencing on the site, erosion and sediment
control measures are to be put into place generally in accordance with
Ku-ring-gai Municipal Council requirements.

Control measures may include (but not be limited to):

Installation of a 1.8m high chain wire fence covered with geo-textile
filter fabric, to the perimeter of the work site area, where required;
The use of sediment diverting methods to minimise sediment in
Council's stormwater drainage using sandbagging kerb inlet pits and
geo-fabric filter fabric around drop inlet pits;

The provision of a sediment basin as required to the perimeter of the
site through which stormwater runoff shall be channelled. The
sediment basin will be located as required to suit the staging of the
works; and

The provision of a temporary truck wash down facility to service
vehicles exiting the site during the construction stage.

Please refer to Sediment and Erosion Control Pian located in the
drawing set attached in Appendix A.
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Water Quantity
Stormwater Policy and Guidelines

The stormwater drainage for the proposed development has been
designed to generally comply with the following guidelines with regards
to quantity of water leaving the site:

Australian Rainfall and Runoff (1987);

Ku-ring-gai Council's Water Management Development Control Plan

— DCP 47 (Adopted April 2005); and,

NSW Floodplain Development Manual 2005; and

Managing Urban Stormwater: Soils and Construction, Volume 1, 4"

Edition, March 2004.

Stormwater Drainage
On-Site Stormwater Detention (OSD)

On-Site Stormwater Detention (OSD) will be required to control peak
flow rates from the site by temporarily storing runoff from the site and
releasing the stored runoff at a controlled rate in accordance with
Chapter 6 of Ku-ring-gai Council’'s DCP 47.

Council requires the provision of OSD storage for the site, to limit the
discharge of runoff from the site to the Permissible Site Discharge
(PSD) as calculated in accordance with Ku-ring-gai Council’'s DCP 47
(refer Appendix D for calculation sheet). A minimum Site Storage
Requirement (SSR) volume has also been determined in a similar
manner.

The system has been designed such that any overflow from any
rainwater tank or flows not collected by the piped drainage system are
directed towards the On-site Detention system and disposed of in
accordance with Councils guidelines for stormwater discharge leaving
the site (Chapter 5 of the Water Management DCP47).

OSD requirements for the proposed development are to be
accommodated by the provision of below-ground storage facilities.
Refer to Section 4.1.4 for details.

Property Drainage System

The property drainage system is the system of underground pipes, inlet
and junction pits within a property that capture and convey stormwater



238-240 Mona Vale Road, St Ives

4.1.3

4.1.31

Mott MacDonald

to the approved stormwater disposal system in accordance with the Ku-
ring-gai Council local government area requirements.

The drainage system is comprised of the proposed below-ground pit
and pipe network and is designed to control site flooding and enable
effective stormwater management for the site. Council’s policy requires
that the piped property drainage system be designed to accommodate
the calculated 50 year ARI storm event to the stormwater
management/disposal system.

An OSD calculation sheet has been prepared in accordance with
Councils requirements and can be found attached in Appendix D. A
PSD of 45.3L/s and a SSR of 102.3m® of on-site detention was
calculated to be the requirement for the proposed development. In
order to verify the design of this storage requirement the following
DRAINS model has been prepared.

For the purposes of this report, DRAINS software is used to calculate
flows exiting the site under the proposed scenario. Stormwater pipe
capacities have been designed to convey the 50 year ARI storm event
with safe overland flows for the 100year ARI storm event.

Hydrological Modelling

A hydrological model of the site’s sub- catchments was formulated
using the DRAINS software package and was analysed to determine
appropriate pit and pipe sizes and to assess the safety of overland flow
paths.

Model Parameters

In order to assess the performance of the proposed site pit and pipe
network, a DRAINS base model was established with the following

input parameters as described below:

Hydrological Model

Paved (impervious) area depression storage = 1mm
Supplementary area depression storage = 0 mm
Grassed (pervious) area depression storage = 5mm
Soil type = 3

| DRAINS user guide describes soil type 3 as follows:

Type 3 (or C) slow infiltration rates (may have layers that impede
downward movement of water).
315284/NSW/SYD/02/C 21 March 2014
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| Rainfall Data

Antecedent Moisture Condition = 3

Table 4.1: DRAINS AMC Numbers

1 Completely Dry 0

2 Rather Dry 0to12.5
3 Rather Wet 12.5t0 25
4 Saturated Over 25

| AMC = 3 will generate higher runoff rates due to lower infiltration to soil

compared to lower AMC numbers, therefore aiding in a conservative

| approach to inlet structure, pipe and stormwater detention design.

Design storms using IFD data obtained from Appendix 10 of Ku-ring-
gai Council's Water Management Development Control Plan — DCP
47 were entered into DRAINS for the following durations for the 50
year and 100 year ARI storm events:

| Storm durations: 5, 10, 15, 20, 25, 30, 45, 60, 90, 120, 180 minute.

Proposed System

The DRAINS model (refer Appendix B) for the proposed site was

developed based upon the following methodology:
The proposed site pit and pipe network has been designed to drain
to Council’'s street drainage network at Killeaton Street. The pit and
pipe network was developed for the proposed site works (refer Civil
plans attached in Appendix A);
100% fraction impervious was adopted for roof and proposed
hardstand;
A fraction impervious of 5% was adopted for all landscaped areas
for OSD calculations;
The pit and pipe network is proposed to discharge to the sites on-
site stormwater management system (two below ground OSD tanks,
each with the approximate capacity of 53.5m°) under the northern
driveway at the entrance of the site. These tanks then discharge to
the existing 900mm diameter pipe located in the sag in Killeaton
Street which runs across the street to the North. This pipe
discharges at the northern side of Killeaton Street into an open
drainage channel that runs between the upstream properties.
A tailwater condition has been applied to the model at the point of
connection to Council's drainage system in Killeaton Street. A
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tailwater condition utilising the 100 year ARI storm event flood level
calculated in the associated Flood Assessment Report (Mott
MacDonald Flood Assessment Report) of RL 150.35m AHD has
been conservatively adopted.

The hydrograph for the 50 year ARI storm event from the trunk
drainage system has been input into the model at the connection
point to the existing stormwater system (Pit A2).

Stormwater runoff from all paved/hardstand areas is collected by
grated drains, pits;

Roof water from the proposed building has been directed to drain to
two (2) 10kL rainwater tanks. The stored water in the two tanks has
been designed for re-use via toilet flushing in staff toilets and
irrigation purposes. During large storm events when the rainwater
tanks reach full capacity, they will overflow and discharge to either
the proposed bio-retention garden (for water quality treatment) or
into the site’s pit and pipe drainage network;

For the purposes of modelling, the rainwater tanks are considered
full during simulation;

Discharge from the sites stormwater management system (OSD
tanks) is controlled by an orifice plate within each tank. The purpose
of this is to trap and attenuate flows on site during large storm
events so not to increase runoff beyond the permissible site
discharge and cause flooding downstream of the property.
Overland flows from the site that exceed the pit and pipe network
capacity (storm events greater than the 50 year ARI| storm) are
directed by the natural fall of the site towards the northern discharge
point at the sag in Killeaton Street. These site flows will join the
natural flowpath of the wider catchment area here and discharge to
the existing creek across the road as the flows do currently in the
existing scenario.

Results

Iterations were performed in the DRAINS model to determine the size
of the piped network for the proposed site to satisfy the requirements in
accordance with Ku-ring-gai Council standards.

The proposed pit and pipe property drainage system has been
designed to capture and convey the 50 year ARI event stormwater
runoff to the sites stormwater management/disposal system, which
discharges to the existing pit within the Council’s street drainage
system at the sag in Killeaton Street.

Results indicate that the property drainage requirements are satisfied
for all pits and pipes within the development area upstream of the on-
315284/NSWISYD/02/C 21 March 2014
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| site stormwater management system (OSD tanks) and that the piped
system sufficiently conveys storm flows with safe overland provision for
flows greater than the 50 year ARI event.

| The flows conveyed from the two On-site Detention tanks are released
at a combined flow rate of 41L/s (16L/s and 25L/s respectively, with a

[ required PSD = 45.3L/s) and have a combined storage volume of

| 107.1m° (SSR = 102.3m°).

| The provision for overland flows generated by events greater than the

| 50 year ARI (up to the 1 in 100 year ARI) event has been considered. A
blockage factor of 100% was adopted to assess overland flow paths. All
depth velocity products are less than 0.4m%s and velocities less than
2mis.

10 |
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Water Quality

Note: This is applicable for Development Application (DA) purposes
only, based on the available information, and more detailed design and
modelling are required for Construction Cettificate (CC).

The stormwater drainage for the proposed development has been
designed to generally comply with the following guidelines with regards
to quality of water leaving the site:
Ku-ring-gai Council’'s Water Management Development Control Plan
— DCP 47 (Adopted April 2005), Chapter 8 Water Quality;
MUSIC Modelling Guidelines for New South Wales prepared for the
Sydney Metropolitan Catchment Management Authority (BMT WBM
2008).

Water Quality Objective

In accordance with Ku-ring-gai Council’s DCP 47, we note that the
following targets (annual pollutant load reductions) have been set in

| relation to stormwater quality:

80% reduction in Total Suspended Solids (TSS)
45% reduction in Total Phosphorus (TP)

45% reduction in Total Nitrogen (TN)

70% reduction in Gross Pollutants (GP)

To demonstrate compliance with these objectives, treatment removal
loads were analysed for the post development scenarios using MUSIC
(Model for Urban Stormwater Improvement Conceptualisation) Version
5 software. Model development and results are discussed in the

| following sections.

Proposed Treatments

Proposed treatment devices such as gross pollutant traps, rainwater
tanks and bio-retention swales / basins are listed and discussed below:

Gross Pollutant Trap “‘GPT"

“Gross Pollutant Trap” is a term applied to either in-situ, or proprietary
units that remove litter, vegetative matter and sediment. Although the
numerous units fall under the one umbrella of gross pollutant traps, the
actual mechanics of the different units vary, as do the achievable
pollutant removal rates. GPTs come in a range of sizes, with the larger
units able to effectively treat large catchment areas and high flow rates.
315284/NSW/SYD/02/C 21 March 2014
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They are usually sized based on their maximum treatable flow being
equal to, or greater than the 3-month Annual Recurrence Interval (ARI)
storm event (typically 50% of the 1-year ARI storm event) of the
upstream catchment.

In developing the MUSIC model for the site, a ‘Humeceptor’ GPT is
proposed upstream of the OSD system. This is to provide pre-treatment
of litter and large sediments prior to entering the OSD tank in
accordance with Council’s requirements.

|
| The expected removal rates that were utilised within the water quality

modelling process to represent the GPT units were modelled based on
‘ manufacturer’s specifications and default parameters described in
| MUSIC’s Modelling Guidelines. The following parameters were input
‘ into the MUSIC model:

‘ Table 4.2 — Humeceptor MUSIC Input Parameters

Pollutant _Input Output Removal
|  (mgt)  (mgl)  Rate
| Total Suspended Solids 500.3 100.3 80%
| Total Phosphorus 4.998 3.519 30%
| Total Nitrogen 5.0 3.5 30%
| Pollutant Input Output  Removal
| (kg/ML) (ka/ML). Rate
| Total Gross Pollutants (litter) 15.1 14.9 0%

4.2.2.2 | Rainwater Tanks

Rainwater tanks are sealed tanks designed to retain rainwater collected

| from roofs for subsequent re-use on site. All roof water from the

| proposed building has been modelled to discharge directly to a two

| rainwater harvesting tanks. Water demand rates for the development
have been defined based on assumed re-use rates in order to attain the
most efficient water usage on site. As part of BUPA’s standard

| requirements for health and safety of residents within the RACF,
rainwater reuse for the site is to be limited to staff toilets only. A

‘ preliminary analysis based on estimated water demand (Daily Demand

| of 350L/day) indicates that a rainwater tank capacity totalling 20kL (2 x

i 10KL tanks) will be satisfactory.

Table 4.3:  Rainwater Tank MUSIC Parameters

Reuse rate —Toilet flushing (staff toilets only) 127.75 kL/year
| Tank size 2 x 10kL

12
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The excess water from the harvesting tank will discharge into the
stormwater network and through the additional water quality treatments
prior to exiting the site. Due to the uncertain nature of the rainwater
supply, the tanks will be connected to mains water for “top-ups” in dry
weather conditions.

Bio-Retention Basin

Bio-retention systems typically contain an extended detention zone
above a gravel bed in the order of 100-200mm in depth and can contain
water tolerant plant species to facilitate additional nutrient removal.
Sediments and attached pollutants (including nutrients, metals and
other soluble pollutants) are removed by filtration through the vegetative
surface layer and filter media below.

The following parameters were input into the MUSIC model to represent
the proposed bio-retention systems:

Table 4.4: Bio-Retention Swale MUSIC Parameters

Filter Area 58 m?
Filter Depth 0.60m
Extended detention depth 0.20m

Water Quality Modelling - MUSIC Model, Parameters, and
Methodology

A water quality modelling tool ‘MUSIC' was utilised to simulate urban
stormwater systems operating at a range of temporal and spatial
scales. MUSIC models the total amounts of gross pollutants and
nutrients produced within various types of catchments. It allows the
user to simulate the removal rates expected when implementing
removal filters to reduce the increased gross pollutant and nutrient
levels created by the proposed development.

The following methodology and parameters were incorporated in the
MUSIC modelling:

The MUSIC model was created to assess the effectiveness of water
quality nodes which are proposed for the development.

The soil properties for the pervious areas of the catchment were
defined based on the recommended parameters listed in MUSIC
modeling guidelines and are summarised below:
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Impervious Rainfall Threshold (mm/day) 1.0
Soil Storage Capacity (mm) 170
Sail Initial Storage (% of Capacity) 30
Field Capacity (mm) 80
Infiltration Capacity coefficient - a 200
Infiltration Capacity exponent - b 1
Initial Depth (mm) 1
Daily Recharge Rate (%) 25
Daily Baseflow Rate (%) 5
Daily Seepage Rate (%) 0

Pluviograph data from MUSIC 5 database for Sydney, in 6 minute
intervals was utilized in the model, in accordance with standard
modelling practice for sites in the Sydney region.

A MUSIC model was setup to represent the post developed site.
The development area was consolidated based on the proposed
drainage system and lot layout (refer to Appendix C for catchment
plan). From architectural plans the site was then categorised into the
following areas;

- Roof;

— Hardstand; and

— Landscaped areas.

Refer to Appendix C for the MUSIC model layout.

Table 4.6:  Post-Development Catchment Areas

wWeloped Redion

Roof 0.197

Hardstand 0.062
Landscape 0.257
Total Area Treated 0.516
Bypass 0.038
Total Area 0.554

Pollutant concentration parameters used within the model were
based on the defaults values for the MUSIC program.

A treatment train was designed to incorporate a series of treatment
nodes including gross pollutant traps, rainwater tank/s and bio-
retention swales. The effectiveness of the proposed treatments is
summarised in Section 4.2.4.
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= Stormwater that discharges directly from the roofed areas is
generally 'clean’ water and has been modeled to discharge directly
to a rainwater tank for re-use predominantly associated with staff
toilet flushing.

4.2.4 | MUSIC Modelling Results
The following results were achieved within the model:

Table 4.7:

Comparison of MUSIC Resulits
Pollutant Post- Post- Removal Target

Developmen Developmen Rate (%) Removal
t withno twith WSUD Rate* (%)
WSUD Measures
Measures (kglyear)
(kgl/year)
Total 80
Suspended
Solids 774 107 86.2 B ]
Total 45
Phosphorus 1.77 0.833 53.0
Total Nitrogen 134 6.77 49.5 45
Gross 70
Pollutants
(litter) 86.4 2.61 97.0

The results of the MUSIC modelling indicate that the proposed
treatment train consisting of Humeceptor, rainwater tank and bio-
retention swales system will satisfy Ku-ring-gai Council's requirements
for target pollutant removal rates.

4.2.5 Maintenance

Approximate maintenance costs for the different water quality treatment
devices have been developed based on manufacturers’ specifications
and discussions with maintenance contractors. These are summarised
below:

Table 4.8 — Approximate maintenance costs _
ice M ' ‘Frequency  Cost

s

Bio-retention Swale General maintenance Annual $1,000 $1,000
of bioretention swale

315284/NSW/SYD/02/C 21 March 2014
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Treatment Device = Maintenance Frequency

Bio-retention Swale Replace bioretention

filter media (100mm 5 years* $3000 $600
depth)

GPT/ Humeceptor  Clean GPT/ Discharge 6 months* $1,000 $2,000
control pit

Total Annual $4,100

*The frequencies listed above are provided as a guide only and may vary depending on
the requirements of the individual treatment device.

Technical specifications for proprietary devices and a site specific
maintenance schedule have been provided in Appendix E to
accompany this report.

315284/NSW/SYD/02/C 21 March 2014
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Appendices

Appendix A. Proposed Civil Plans
Appendix B. DRAINS Model

Appendix C. MUSIC Model

Appendix D. OSD Calculation Sheet

Appendix E. Maintenance Schedules and Technical Specifications
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Appendix A. Proposed Civil Plans
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Concrete Notes

(=1

<]

=]

=7

cNe

=4

cNg

Genersl

Ut ASIEFE » 00« Gorersl gurmons wrd biaet Comerts «
Type GP coment (UNO).

Al conerate shell be subjact 1o projac! cortral sampla and
lesting (o AS3600 - 2003 - concrete struclures.

Consalidste all concrete. Including footings and skabs on ground
with mechanical vibrators

Gura ol concrete as follows -

- Woap surfacea condnususly we for 3 days, then

- prevent mokslura [o3s for tha next 4 daya using polythene
shesling or wel hesslan proteciad from wind and trfic, and then
eflow drying ouL

- curing compounds may be used provided that they camply with
AS3T33 and they do nol aftect floar fnishes,

- PVA-based curing campaunds are NOT acceptable,

Fi reinforcament a5 shown an drawings. The tyne and greds fs
Indicated by a symbal &5 shown below -

N o rolled deformed bar, grade 500
R plain round bar, grade 250
SL/RL  hard drawn wis fabric sauara

or rectengular

Tallowing ths symbel a numeral Indlestes the specied diameter.

Provide bar auppons or apacers to provide concrele cover a3
delalled Lo all refnforcement.

Conerete Pavements.

Concrete miv paramelers -

maximum aggragate size Z0mm

flexural strength al 28 days = 3 5 MPe, Fc= 32 MP3_(UNO)
Mexyral strength at 90 days = 3.85 MFa

max watericemenl ratio = 0,55

max shrinkage lImh = 650 micron strains (AS1012.13-1392)
min cement conlent = J00kgim?

cement to be ype *SL” (rormel cement) to ASIOT2-2010
slump = Bomm

Early age saw cuting ('soficut) ar similar shall be used for Inilal
sew cut I to be performed ars soon a the concrete has
hardened sufficanty. lo prevent excesslve chipplng. spaling. or
\saring regardiess of Hme or waather condions.

Jolnt Iayoul shedl be B dataled on Ihe Hans.

CN10 Provide 10mm wice expansion jonts belween all bulldings. other

structures and pavemerta

CN11 Bond breaker Lo be two (2) unliorm caats of bitumen emulsion all

e P exdoms Ut wed on el

GN12 Dawels and e bars to meet sirength requiraments of structural

grade stedlIn accordance with AS 1SO 1302 - 2005 -
geomtrical product specications
Dowels and lls bars shall be -

straight.

1o length specified.

all dawels to be hol dio galvanised,

sawn 1o length nat cropped

GN13 Dimanslons of sealant reservalr dependant on Ihe seslant type

adopled, Superintendent spprovel o be obtained for sealant and
resarvolr dimamsions and detall propased by Ihe cortractr.
Flabis 12 feam 251 1yzit @ B mAComeet 32 semken,

CN14 Priar (o the placement of cancrete In the adlacent alab, ‘Ablefiex’

fller ahafl be adhared to Ihe already casi and cleaned concrete
face using an spproved waterpraof adhesive. Adhesive shall be
Foerally applled 1o the full face of the concrete slab Ic be coversd
by the Mer_and on the Hull face of the Mier to be adhered,

GN15 The base courss shall be kept okl (not wet) by eprinkding with

water Immediataly prior to powing he conarete.

GN18 AB work to ba finished 1o sasfy Is Intendad use as shown on

(e plans and / or In Bccordance with the spaciication.

Kerhing Nates
CN17 ke o have a
sirangth F'c=25MPa (UNO).

CNIA AN hartm, o g, . 0 b et e P vk

S e UMD oe P Ovsadegs!

NG Narth isarsien it sl e e e |l ‘Aadefier tor

SeorTves wautdent] tor #w full depth of the secton.

GN20 Expanslon Joints shell be localed 3t drainage pifs, tangent points

of curves and elsawhere al 12m maxkmum spacing (UNO)

©N21 Todked joints shall be min 3mm wide end locaterd at masimum

3m spading,

GN22 Intagral kerb jaints shal maich the lacation f the peverment

Jointing

£ Mo MacConek) Ausirata Py Limied, ACN 14 120 35

Notes

Key 10 symboks

P2 | 210314 | ow |issued forDA SR | cua
P1 | 200313 | ADS |lssued for DA D
Rev | Dae Drewn | Descripiion Aop
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— X — Construct temporary sediment fence.
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Soil and Water Management Notes

Cherersl Ismaciom

SWMO1 These plans present & conceptual soil and walar
management plan (SWMP) anly and shows a possible way af
menagihg sot and eroslon The contractar shall bs
responsible for the establishment and manegement of the
slte and preparing & detailed plan end obtalning approval
from Ihe relevant aulhorlty priar to the eommencement of any
works

SWMO2 This plan ks 1o be read n oonlunction with the engineering
er plans writlen Instructions, speciicallon
that may be lssured and relaing in

Ihe subject elle

SWM03 The coniraclor wil ensure that aff sofl and waler managemen!
works are consisien! with Maneghg Urban Stormwaler -

temporary cover ks -

) sutumniwinter sowing - oatsiryecorn al 20 kga

) spring/summer sowing panese milstal 20 kgha

Lsiryacom al 10 kghe

SWM15 Diverslon banks / channels whl be rehablitated a3 soan os
Dossibis and within § woridng days from thetr knal shaping
Olher than In the winter months, sukable materias Indude
turf grasses such as Coueh or Kikuyu. During winier or at
ather times when lemparary rehabiftallon (mors than
manins) ks raquired, It I suggested that hesalan clath Is usad
but anty H tacked with appropriate pegs and an anlonlc
bitumen emuialen, Foot and vahiculer traffic should be kept
‘away from these areas.

Solla and Construction' - also hrown & "The Blue Book apadiy with the
enginserlng plans, Where possible, phase development so
SWMO4  AB buttdera and sub-coniractors shell be Informed of theb that land dislurbance Is confined o areas of wariable size,
responsiofities In minlmising the 5ol erosion end
pollutian to downslape lands and waterways Consiruction Sequence

ot Gt SWM17 Whare practical, the scil emslon hazard on the she should
be kept @s low as possible. To ihis end, works should be
ST Vestr undertahen In lhe FOLLOWING SEQUENGE -

acqusl s 4emy.Io The caichmont s has buon
parwprasdy birdncaged s | or wey Ty sedimant has
bem Baend 7T B U IRCLPY W el g e e v st T P oo

Insitl Infet sediment raps o all gully Fits fronting the stte,

WM Any sand used In the concrele curing process (spread aver
tha surtace) will be ramoved a5 sa0n 89 possible and whhin
10 working daya from placement.

4 1hn o3 G g SoBorn g a1 1= bineese o
i by e ageinmnader)

Install geofabric sediment fence and sediment irapy around ai
SWMO? Acceptabla receplars wil be consiructed for concrele nd permanent atermwaler relieulation siructures as shown on
martar slures, paints, acid washings ligti-welgh( wasle Ihe plan
malerlals and Htter.

(i) Consiruct statillsad construction entrance a5 shown on the
SWM08 ‘Sediment fencing will be installed as Indicazted on Lhe plans plan or to location &5 determined by superintendent,
and at the direction superinfandent lo ensure
‘conlalnment of sediment. The sedimer fancing will outlet ar i . v

fised condhlona Info basin,
(o safely convey water Inlo @ suliable filering sysiem shauid
the pares In the fbric bioek.

e e
20 working daya

z

Ensure that the sediment basin Is directed onto a lurfed area
&nd dralns to a sultable locallon, A temporary stormwater
may be necassary to convay the flows [0 Lhis location,
Conatrucl diversion channels at the boundary Lo drain o the:
AR LAt W ASOwn OF pl

SWMOg The sediment basins wll be consiructed with tha minimum
wat sadimant capacity of CUM cublc metres and deslgrad
to remain slable In et least the 1 IRCOSE year crticat

duration storm evant. Ariiilal flocculaticn of \he finer
partices may not be necessary In Ihis Instance
(i) A compration statllse slte and decommisalon sediment basin
SWMI0 Stockellos should nol ba localed whthin Sm of traes and nd 31 eroslon conirol devices.
hazard areas Including Iikely areas of cancaniraled or high
velochy flows such as waterways, drainage ines, peved SWM1B Temporary soll and waler management structures will be
aress and driveways Whars they ars within 5m from such removed only afler the lands Iney are protecing are

arears, spaclel sediment contral measures should be (aken to reheilialed
minkmisa possible pallulion to downetream waters Massires
‘should afso be applled to prevent the eroslan of the slockals SWM19 Finel she Isndscaping wil ba underlaken Bs soon s possitla
and wiihin 20 working daya from comefetion of construction
e Ml e activiles,

days ef completlon of fermation.
Slie Inapeciion and Malntenance
SWM12  Any exlsling traes which form part of the finel lendscaping
plan will be prolected from constructon activides by- SWM20  Alleas! waekly and after every rain lal evenl, the contracior
will Inspect the site and ensure that -+
. Protecting Inem with barrer fencing or skmllar malertals
Inslalled outslde lhe drip line. () Dralns and a8

Iment control devices aperale

b Ensuring tha rolhing Is nafled o them, eftectively and Inliata repalr or malnienance as requlred.
<. Prohibiling paving, grading, sedimen! wash or placing of
lockplies whinin the drip line excapt under the loiowing () Receptors for concrete and mortar sluntes. paints, acki
condiions, washings, lighl-welghl warate materials and Btior are 10 be

emptisd 5 nacassary. Disposal of wasle shall ba I a

<1y Encroachment only occurs o ane side and no closer o manor epproved by the superintendent

the trunk Ihan elther 1,5 melres or half the disianca

belween the oular edge of the dr line and the trunk. () Spllled sand (or cther materlals) is removed rom hazard

which aver |3 the greater, srees. Indluding Iikely arsas of concenirated or high

veloclly flaws such as walerways, gullers, paved areas

() Adralnage sysiem that allows alr and water (o circuiate and driveways,
(hrough the oot zone (e g. a gravel bed) Is placed under
all il layers of mare Ihan 300 mBimetres desth (v} Seciment s removed from basins and / of raps when less
ihen 20 of fragping capachy remain per 1000 of
dlslurbed lands, and / or less than 500mm depth remalra
In Ihe saling zane. Any coflected sediment wil be
dlsposed In areas whers Luriher pollubior to down slope
lands and waterways Is unlfkely,

(W) Carels taken

SWM13 During windy weslher, large disturbed unprotected areas
shauk be kept malst (nat wat) by sprnkling whh water ta
heap dust undar control,

(v) Rehabillat

hazard and

s have eftectively reducend the eroston
to upgreding or repelr as appropriate.

sWM14

wil
o ity where Beal £2acig e e e corsheled bt

B ey v e

SWM21 The contraclor shall pravide ol monhoring eoniral and tesiing
et crene, A PECOOTYTEROE By of S aoeiaey

Erosion and Sediment Control Legend

X

J

Construct temporary sedimenl fence

Comstnuct lemporary sandbag sedément
rap for kerb Inlet at low pon (rofer detal)

V Install haybale sediment (raps
r Construct lemporary geotextie fier tabric
[} drop Inlet seclment trap (refer deta)

> Ovettand flow path

Installemgorary shaker grid

© Mol MacDorimks Ausieets Py Uimitad. ACN 14 120 250

o

Runcff water
with sediment

Fhiered
waler

Burled labric:

Sediment Trap for Drop Inlet
(Geotextile Filter Fabric)
NTS

Drainage area 0 6ha max
slope gradlent 1v;2h max
shope length §0m max

Wire o sleel mesh

Delshof averlap 4
v
o Urderbed

area
v

Sediment Fence
(Geotextile Filter Fabric)

NTS

Ty i ietet 0.15m below sldes

Check Dam - Straw Bale

NTS

75mm sieal spikea
(pre-arfl holes)

100% 100 hardwood
&1 200 canires
{minimum 3500 lang)

Key 10 symbol

1.2m slar pickal driven
6m Info ground

e orincln W

2 The davice I 1o ba regulerly claaned of
dapasllad matarlal 50 as lo malnlaln 3 50 mm
deep space batwaen plarks

2, Any unsealed road between this device and
counchs nearest razciway 10 be lopped with
100mm thick &0mm norminal size aggregate

4. Allematively. lhre (3) precast concrels cattie
grids (s manutacured by humes concrete’)
may be used. Notes 1, 2.3, above aiso apply.

section A-A

Shaker grid

notto scele
Sandbags overlap
oo kerb —

L three tayers of sandags
wilh ends overlapped

Gap between bags |
aclesspltvay

Sediment Trap for Kerb Inlet
(at Low Point - Sandbag)
NTS
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238-240 Mona Vale Road, St lves
Mott MacDonald

Appendix B. DRAINS Model

Figure B.1: DRAINS Model Layout
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238-240 Mona Vale Road, St Ives
Mott MacDonald

Appendix C. MUSIC Model

Figure C.1: MUSIC Model Layout
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238-240 Mona Vale Road, St Ives
Mott MacDonald

Appendix D. OSD Calculation Sheet
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Water Management Development Control Plan — DCP 47
Appendix 3 — On-slte Detention Calculation Sheet

Appendix 3
On-Site Detention Calculation Sheet

Address Q'S%FZQOM"’“"\U&Q{"”’Q )§+'W—<‘-‘ .....................................................

Catchment Detail

1.  Catchment Name KC»l‘K“"\f\C\‘}“‘C"‘U( ..........................

2. uCatchment DIscharge Rate G:0132..  Isec/im® A

3. Catchment Storage Rate  ©:.0328..  mm? B
Site Detalls B

4.  Site Area S 5’37 ........ m’ A 60% of site area 3327 (& B
5.  Area(s) not draining to the detention system...... 5-9 ............ m? -

6. Total impervious area (roofs, driveways, pa_ving, etc.) L3006 .. m? D

7. Impervious area bypassing detention system X A m? E

Permitted Site Discharge

8. CL232% mYxA[2:0/39. Vsec/m?] = LH:18 isec  Flow 1
9. Adjustment for any uncontrolled impervious flow E/D = L0:0Z | (<025) F
10, Flow 1[.76:/8 vsec]xF[.2:9%...1= .2..7Z... VUsec  Flow2
1, Flow 1 (. %6:/8 ) -Flow2(.0.: 9% 1= | 45:26.. usec  PSD
Site Storage Requirement

12, c.332% myxB.0:0308 mym2 = | /02: 3., w SSR1
13. If the storage Is In a landscaped basin, SSR1x 1.2 = | 1.cvierrinnens m® SSR2

Outlet Control

14. Helght difference between top water surface level and the centre

of the orifice ............... m G
15. Orifice Diameter 21.8{(/:@
<G mm oD

PSD = Permilted Site Discharge

SSR1 = Site Storage Requirement {(except for landscaped basins)

SSR2 = Site Storage Requirement (landscaped basins) (Note: Use only SSR1 or SSR2)
OD = Orifice Diameter

Page A3 -1 Ku-ring-gai Council Adopted April 2005
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Appendix E. Maintenance Schedules and
Technical Specifications
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HumeCeptor® system

The HumeCeptor® system is a patented hydrodynamic separator, specifically

designed to remove hydrocarbons and suspended solids from stormwater

runoff, preventing oil spills and minimising non-point source pollution entering

downstream waterways.

The HumeCeptor® system is an underground, precast
concrete stormwater treatment solution that utilises
hydrodynamic and gravitational separation to
efficiently remove Total Suspended Solids (TSS) and
entrained hydrocarbons from runoff. First designed as
an ‘at source’ solution for constrained, commercial and
industrial sites it has been improved and expanded

to service large catchments, mine and quarry sites,
inundated drainage systems, and capture large
volume emergency spill events. The system is ideal for
hardstands/wash bays, car parks, shopping centres,
industrial/commercial warehouses, petrol stations,
airports, major road infrastructure applications, quarries,

mine sites and production facilities.

Independently tested, and installed in over 30,000
projects worldwide, the HumeCeptor® system provides
effective, and reliable secondary treatment of stormwater

for constrained sites.

 The system reliably removes a high level of TSS
and hydrocarbons
The HumeCeptor® system was developed specifically
to remove fine suspended solids and hydrocarbons
from stormwater, and has been certified to achieve
high pollutant removal efficiencies for TSS (>80%) and
Total Nutrients (TN) (>30%) on an annual basis.

* It captures and retains hydrocarbons and TSS down
to 10 microns
Each system is specifically designed to maintain low
treatment chamber velocities to capture and retain TSS
down to 10 microns. It also removes up to 98% of free

oils from stormwater.

« Each device is sized to achieve the necessary
Water Quality Objectives (WQO) on an annual basis
Utilising the latest build-up and wash-off algorithms,
PCSWMM software for the HumeCeptor® system
ensures that the device chosen achieves the desired
WQO (e.g. 80% TSS removal) on an annual basis.

Its performance has been independently verified
The HumeCeptor® system’s technology has been
assessed by independent verification authorities
including the New Jersey Department of
Environmental Protection (NJDEP), The Washington
Department of Environment (USA), and by the
Canadian Environmental Technology Verification

program (ETV).

HumeCeptor® system
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Right: ¢ The system is proven

The bypass

chamber of a The HumeCeptor® system was one of the first
H“;“ecer’o stormwater treatment devices introduced to Australia,
system

and now after 30,000 installations worldwide, its
popularity is testament to its performance, quality and

value for money.

« High flows won’t scour captured sediment
The unique design of HumeCeptor® units ensures that
as flows increase and exceed the treatment flow, the

velocity in the storage chamber decreases.

Nutrients are captured along with the sediment
The effective capture of TSS results in the capture of
particulate nutrients shown to be >30% of TN and
Total Phosphorous (TP).

Designs allow for emergency spill storage, directional
change, muitiple pipes and tidal inundation

A new range of HumeCeptor® systems are now
available, built specificaily to manage emergency
spills (50,000 L storage), change of pipe directions, the
joining of multiple pipes, or to manage high tail water

levels as a result of tides or downstream water bodies.

Fully trafficable to suit land use up to class G
The HumeCeptor® system is a fully trafficable solution,
it can be installed under pavements and hardstands to

maximise above ground land use.

* We are experienced in the provision of world class
treatment solutions
Humes has a team of water specialists dedicated to the
advancement of economical sustainable solutions, and

the provision of expert advice and support.

2 HumeCeptor® system



System operation

The HumeCeptor® stormwater treatment system

slows incoming stormwater to create a non-turbulent
treatment environment, allowing free oils and debris

to rise and sediment to settle. Each HumeCeptor®
system maintains continuous positive treatment of TSS,
regardless of flow rate, treating a wide range of particle
sizes, as well as free oils, heavy metals and nutrients that

attach to fine sediment.

The HumeCeptor® system’s patented scour prevention
technology ensures pollutants are captured and

contained during all rainfall events.

Bypass chamber

1. Stormwater flows into the inlet (weir) area of the
bypass chamber.

2. Design flows are diverted into the offline
treatment chamber by a weir, orifice and drop pipe
arrangement (refer to Figure 1).

3. The weir and orifice have been developed to create
a vortex that sucks floating oils and sediment down
into the treatment chamber.

4. During high flow conditions, stormwater in the
bypass chamber overflows the weir and is conveyed
to the stormwater outlet directly (refer to Figure 2).

5. Water which overflows the weir stabilises the head
between the inlet drop pipe and outlet decant pipe
ensuring that excessive flow is not forced into the
treatment chamber, protecting against scour or
re-suspension of settled material. The bypass is an
integral part of the HumeCeptor® unit since other
oil/grit separators have been found to scour during
high flow conditions {Schueler and Shepp, 1993).

Figure 1 — HumeCeptor® system operation during design
flow conditions

Figure 2 — HumeCeptor® system operation during high
flow conditions

HumeCeptor® system
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Treatment chamber

1. Oncediverted into the treatment chamber through
the weir and orifice, the drop pipe beneath the
orifice is configured to discharge water tangentially
around the treatment chamber wall.

2. Water flows through the treatment chamber to
the decant pipe which is submerged similar to the
drop pipe.

3. Hydrocarbons and other entrained substances
with a specific gravity less than water will rise
in the treatment chamber and become trapped
beneath the fibreglass insert since the decant pipe
is submerged.

4. Sediment will settle to the bottom of the chamber
by gravity forces. The large volume of the treatment
chamber assists in preventing high velocities and
promoting settling.

5. Water flows up through the decant pipe based
on the head differential at the inlet weir, and
is discharged back into the bypass chamber

downstream of the weir.

Table 1 — HumeCeptor® system performance summary

Pollutant Average removal efficiency
TSS 80%
N 53%
TP 37%
Chromium 44%
Copper 29%
TPH 65%
95%
99%

HumeCeptor® system

Independent verification testing

HumeCeptor® systems have been extensively researched

by more than 15 independent authorities to validate
its performance; it has now gained Environmental
Technology Verification (ETV) certificates from ETV
Canada, New Jersey Department of Environmental
Protection {(NJDEP) and Washington Department of
Environment (WDOE).

A number of agencies have conducted independent
studies; their results from these studies (over 100 test

events) have been summarised in Table 1 below.

Details

Laboratory and field results, stable, hardstand, roads,
commercial and industrial sites

Field results
Field results
Field results
Field results
<10 ppm inflow concentration
10 ppm - 50 ppm inflow concentration (typical stormwater)

»500 ppm inflow concentration (emergency spills)



Figure 3 —HumeCeptor® system field performance results for Total Suspended Solids (TSS) removal
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Figure 4 —HumeCeptor® system field performance for Total Petroleum Hydrocarbon (TPH) removal
(influent concentration <10 ppm)

Upstream TPE concanteation

Downstream TPH caficentration

845%

S0.2%

&
S
B
B
8
§
=
=

63,93

Testevent

Note: Percentage values represent removal efficiencies

Removaleffitiviicy
B
H%
65%
£1%

736N

9704

G335

HumeCeptor® system

£
2
ES
w
-]
S
B
@
Y]
[
£
3
EE




Figure 5 — HumeCeptor® system field performance for Total Petroleum Hydrocarbon (TPH) removal
(influent concentration >10 ppm)
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Figure 6 — HumeCeptor® system field performance for Total Petroleum Hydrocarbon (TPH) removal
(influent concentration 51,000 ppm)
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Figure 7 — HumeCeptor® system field performance for Total Phosphorous (TP) removal

wamavil effigeEncy
10

\Upstream TR concéntration
| |'Dawnstream TP cancenteatinn

E
@
3
w
33
=
o
@
(]
)
£
E
I

TP concentration (mg/l)

SZ2%

Test event

Note: Percentage values represent removal efficiencies

Figure 8 —HumeCeptor® system field performance for Total Nitrogen (TN) removal
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System options

There are a number of HumeCeptor® systems available to
meet the requirements of various WQO for maintaining
catchments and local hydrology. The standard range is
detailed in Table 2 below.

Table 2 = HumeCeptor® model range and details

Note:
*Depths are approximate.

HumeCeptor® system



Variants Figure 9 — HumeCeptor® STC 2 (inlet) model

Continual improvement over the last 14 years of

HumeCeptor® system installations has provided a
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number of enhancements to address specific treatment

and design requirements.

» HumeCeptor® STC 2 (inlet) model
This model features a grated inlet to directly capture
runoff from hardstand areas, replacing the need for a

stormwater pit (refer to Figure 9).

» AquaCeptor™ model
This model has been designed with a weir extension to
increase the level at which flows bypass the treatment
chamber, and accommodate downstream tail water
levels or periodic inundation (e.g. tidal situations).
This weir extension is provided in standard heights of

100 mm intervals, up to a maximum of 500 mm.

To maintain the hydrocarbon capture capabilities, an
additional “high level” inlet pipe is also fitted. This
facilitates the formation of the surface vortex from
the bypass chamber into the treatment chamber and

Figure 10 — AquaCeptor™ model
draws floating hydrocarbons into the unit.

The selection of the appropriate weir extension height
is undertaken in conjunction with the downstream
engineering design and/or tidal range charts for the
specific location. Figure 10 displays the AquaCeptor™
model; these are available in the same sizes as the
standard HumeCeptor® units (refer Table 2 on the

previous page).

HumeCeptor® system , 9
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¢ MultiCeptor™ model

The MultiCeptor™ model (refer to Figure 11) was
developed to facilitate the replacement of junction
pits while still providing the treatment abilities of the
original HumeCeptor® system and reducing time and

costs during installation. These units reverse the weir

structure to allow for:

» change of pipe direction

- multiple inlet pipes

» differing invert levels of multiple inlet pipes

- gratedinlets.

The MultiCeptor™ model is available in the same sizes
as the standard HumeCeptor® units (refer to Table 3
below) and a 2,400 mm diameter MultiCeptor™ unit

is also available to accommodate drainage pipes up to

1,800 mm diameter.

Table 3 — MultiCeptor™ model range and details

HumeCeptor®  Pipe diameter

model {mm)
MI3

MI5

MI7

MI9

100-1,350

MI14

Mi18

MI23

MI27

MI9 - MI27 100 - 1,800
(2,400)

HumeCeptor® system

Device
diameter

(mm)

1,800

2,440

3,060

3,600
2,400

Figure 11 — MultiCeptor™ model

Depth from
pipe invert

(m)
168
213
3.03
2.69
3.69
3.44
4.04
3.84
2.69-3.84

Sediment
capacity
(m?)

2

3

5

6

10

14

18

20
6-20

Oil capacity
U

1,020

1,900

2,980

4,290
1,900 - 4,290

Total storage
capacity
V)

3,410

4,550

6,820

9,090

13,640

18,180

22,730

27,270

9,090 - 27,270



¢ DuoCeptor™ model Figure 12 — TDuoCeptor™ model
The DuoCeptor™ model has been developed to

treat larger catchments (2 Ha - 6 Ha) because some

£
[
2
w
S
w
®
)
o
2
o
[
V]
[}
£
3
I

constrained developments can only accommodate a

single, large device instead of several smaller devices.

The unit operates by splitting the flow and treating
half of the design flow through the first chamber. The
untreated half of the design flow bypassed from the
first chamber then passes through the split connection
pipe into the second chamber for treatment. Treated
flow from the first chamber exits and flows through
the other side of the split connection pipe, and
bypasses the second chamber to join the treated

flow from the second chamber at the outlet of the

DuoCeptor™ model.

Figure 12 displays the DuoCeptor™ model and Table 4

details the range of capacities available.

Table 4 — DuoCeptor™ model range and details

Depth from Sediment Total storage
DuoCeptor™  Pipe diameter Device footprint pipe invert capacity Oil capacity capacity
model (mm) (LxW) (m) (m?) ) ()]
STC 40 341 27 10,585 42,370
7,750 x 3,500
STC 50 600-1,350 4.01 35 10,585 50,525
STC 60 9,150 x 4,200 3.89 42 11,560 60,255

HumeCeptor® system 11
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» HumeCeptor® MAX model

The HumeCeptor® MAX model (refer to Figure 13}
was developed to meet the market need for a single,
large, end-of-pipe solution for TSS and hydrocarbon
removal. Utilising the HumeCeptor® system’s proven
capture and scour prevention technology, it is ideal
for very large commercial and industrial sites (>6 Ha)
(eg. quarries, mine sites and stockpile areas) that need
to achieve at least 50% TSS removal and hydrocarbon
capture. The HumeCeptor® MAX model can be

expanded to almost any capacity required.

Sizing for the HumeCeptor® MAX model must be
calculated separately from the PCSWMM software
for the HumeCeptor® system. Contact Humes Water

Solutions for assistance.

Figure 13 ~ HumeCeptor® MAX model

* HumeCeptor® EOS model
The HumeCeptor® EOS (Emergency Oil Spill) system
provides you with the maximum protection against
hydrocarbon spills at petrol stations, highway
interchanges and intersections. It combines
the passive, always-operating functions of the
HumeCeptor® system, with additional emergency
storage to capture the volume of spill required by your
road authority. Standard designs include 30,000 litres
and 50,000 litres of total hydrocarbon storage but

these can be modified to suit any specified volume.

HumeCeptor® system



Design information

To design a system suitable for your project it is
necessary to review the configuration of the stormwater
system, the location and purpose of other stormwater
management (WSUD) contrals, the catchment area

and hydrology.

Configuration of the stormwater system

As a cylindrical system, HumeCeptor®
hydrodynamic separators are much more flexible for
accommodating inlet and outlet pipes on angles than

rectangular systems.

Location in the stormwater system

Specifically designed for capturing fine sediment and
hydrocarbons, the HumeCeptor® system is best suited to
“at source” applications. Therefore, it should be located
immediately downstream of the catchment area to be
treated, e.g. car parks, loading bays, refuelling stations,

wash bays.

Catchment area

As a general rule, larger catchment areas require larger
HumeCeptor® units. If the catchment area is unstable
(e.g. exposed soil) or contributes unusuaily high pollutant
loads (e.g. landscape supply yards), larger units are

more appropriate.

Sizing HumeCeptor® systems

PCSWMM software for the HumeCeptor® system is the
decision support tool used for identifying the appropriate
model. In order to size a unit, the following six design

steps should be followed.

» Step 1-Project details and WQOs
Enter the project details in the appropriate cells, clearly
identifying the water quality objectives (WQO) for the
development. It is recommended that a level of annual
sediment (TSS) removal be identified and defined by
a Particle Size Distribution (PSD). In most Australian
situations, this WQO is for 80% TSS removal, but a PSD
is not defined. This can be determined from relevant

research data or from site monitoring.

Step 2 —Site details

Identify the site development by the drainage area and
the level of imperviousness. It is recommended that
imperviousness be calculated based on the actual area

of paved surfaces, sidewalks and rooftops.

» Step 3 — Upstream detention/retention
HumeCeptor® systems are designed as a water
guality device and is sometimes used in conjunction
with on site water quantity control such as ponds
or underground detention systems. Where possible,
it is more beneficial to install a HumeCeptor® unit
upstream of a detention system, as the sediment load
is reduced and the maintenance interval between

cleaning is maximised.

Where the HumeCeptor® system is installed
downstream of a detention system it will alter the
hydrology of the catchment and will influence the size
of the unit selected by the software. For those projects,
enter the footprint area and flow characteristics into

the model.

HumeCeptor® system 13
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« Step 4 - Particle Size Distribution (PSD)
It is critical that the PSD is defined as part of the WQO.
The design of the treatment system relies on a Stoke’s
Law settling (and floating) process, and selection of the

target PSD influences the model outcomes.

If the objective is for long term removal of 80% of
TSS on a given site, the PSD should be representative
of the expected sediment on the site. For example, a
system designed to remove 80% of coarse particles
(>150 microns) only provides relatively poor removal
efficiency of finer particles (<75 microns) that may be
naturally present in site runoff. PCSWMM allows the
user to enter their own PSD or select from a range of

options in the program (refer to Figure 14 below).

Figure 14 — PCSWMM for HumeCeptor® system - PSD

« Step 5 —Rainfall records

The rainfall data provided with PCSWMM for the
HumeCeptor® system provides an accurate storm
hydrology estimation by modelling actual historical
storm events including duration, intensities and peaks.
Local historical rainfall has been acquired from the
Bureau of Meteorology. Select the nearest rainfall

station from the list.

Step 6 — Summary

At this point, the software is able to predict the level
of TSS removal from the site. Once the simulation has
been completed, a table is generated identifying the
TSS removal of each unit. Based on the WQO identified

in Step 1, the recommended HumeCeptor® system unit
will be highlighted.
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MUSIC/pollutant export model inputs

Many local authorities utilise MUSIC or other pollutant
export models to assist in stormwater treatment train
selection, and recommend generic inputs for GPTs and

hydrodynamic separators.

Considering these against the independent research
results in Table 1 on page 4, and PCSWMM modelling
used to size a HumeCeptor® unit, the conservative
removal efficiencies in Table 5 below are recommended
on an annual basis (i.e. no bypass). Humes Water
Solutions can optimise the values to suit your

specific site.

Table 5 — MUSIC inputs for HumeCeptor® systems

Pollutant Removal efficiency
T55 20
TN 30%
TP 30%

HumeCeptor® system
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Top:

Installation of
the base section
(step 3)

Middle:
Installation of the
bypass chamber
(step 6)

Bottom:
System ready
for connection
of the inlet and
outlet pipes
(step 8)

16

System installation

The installation of HumeCeptor® units should conform in
general to local authority’s specifications for stormwater
pit construction. Detailed installation instructions are

dispatched with each unit.

The HumeCeptor® system is installed as follows:

Excavate and stabilise the site.

Prepare the geotextile and aggregate base.

Install the treatment chamber base section.

Install the treatment chamber section/s (if required).
Prepare the transition slab (if required).

Install the bypass chamber section.

Fit the inlet drop pipe and decant pipe (if required).

Connect inlet and outlet pipes as required.

0 X N oV AW N e

Backfill to transition slab level.

Install the maintenance access chamber section

=
©

(if required).

=
=

Install the frame and access cover/grate.

i
g

Backfill to finished surface/base course level and

complete surface pavement.

HumeCeptor® system




System maintenance

The design of the HumeCeptor® system means that
maintenance is conducted with a vacuum truck which

avoids entry into the unit.

If the HumeCeptor® unit is sized using the PCSWMM
guidelines, a maximum interval of annual maintenance

is recommended.

A typical maintenance procedure includes:

1. Openthe access cover.

2. Insert the vacuum hose into the top of the treatment
chamber via the decant (outlet) pipe.

3. Remove the oily water until the level is just below
the lower edge of the decant pipe.

4. Lower a sluice gate into the nearest upstream
junction pit and decant the water from the
treatment chamber into the upstream pit until the
sediment layer is exposed.

5. Remove the sediment layer into the vacuum truck
for disposal.

6. Raise the upstream sluice gate and allow water to
return into the HumeCeptor® unit.

7. Replace the access cover.

FAQs

» Will it capture litter?
The HumeCeptor® system is primarily designed for
hydrocarbon and fine sediment removal, so if litter
is expected from the catchment an upstream GPT
is recommended. However, items such as cigarette
butts, plastic bags and smaller gross pollutants will be

captured by the system.

* Dol need to model a bypass flow for the HumeCeptor®
system in MUSIC?
No, PCSWMM software for the HumeCeptor® system
analyses all flows from the catchment to determine
80% TSS removal on an annual basis. Therefore, the
output efficiency of PCSWMM for the selected model
can be incorporated into a MUSIC treatment node

without a bypass flow.

« How often do I need to undertake maintenance?
A maximum interval of 12 months is recommended,
with 3 months ideal, however, these systems are
designed with a factor of safety, so it will continue to

retain sediment until it is completely full.

» What if the PSD from my site is different to those in
the software?
Humes Water Solutions has the ability to model
a user-defined PSD in PCSWMM software for the
HumeCeptor® system. If you have PSD results contact

us for assistance.

Do | have to use the model that PCSWMM
software highlights?
No, in most stormwater treatment trains, there are
other measures upstream and/or downstream. Select
the unit size that you need to achieve your desired
removal efficiency in the context of your overal
concept. Remember that selecting a model that

removes less TSS will also remove less TN and TP.

Is it possible to change the hydrology model defaults
in PCSWMM?
Yes, Humes Water Solutions has the ability to vary

these inputs. Please contact us for further assistance.

o Will the HumeCeptor® system’s treatment chamber
release nutrients?
Over time, captured organic material will break down
and release nutrients in all treatment measures
whether natural or manufactured. As part of a
treatment train, downstream natural measures can
remove the small portion of nutrients released during
dry weather flows. A regular maintenance program will
reduce the amount of break down occurring (Ball and
Powell, 2006).

HumeCeptor® system 17
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« Why is the HumeCeptor® system not sized on
flow rate?
The HumeCeptor® system is sized using actual
historical rainfall and an algorithm based on research
(Novotny and Chesters 1981, Charbeneau and Barrett,
1988, Ball and Abustan 1995, Sartor and Boyd 1972)
showing that pollutants build up and wash off a
catchment which is influenced by time, Particle Size

Distribution (PSD), rainfall volume and intensity. These

form a pollutograph that the software uses to calculate

the HumeCeptor® system performance for all flows in
every event over the rainfall period. The software then
recommends the model that will remove 80% of TSS

load from all of these events.

How is the HumeCeptor® system different to a GPT?
The HumeCeptor® system is specifically designed to
target fine sediment and hydrocarbons. Therefore, it is
designed to maintain velocities through the treatment
chamber <0.02 m/s. A GPT is designed to capture
gross pollutants (>1 mm). For a GPT to function in

an equivalent way to a HumeCeptor® system, the

treatment chamber velocity must be <0.02 m/s.

* Why would | use a HumeCeptor® system upstream of
a biofilter?
Using a HumeCeptor® system upstream of a biofilter
acts as a non- scouring sediment forebay, containing
sediment to a confined location for easy removal. This

protects the biofilter and lengthens its lifespan.

HumeCeptor® system
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Humes Water Solutions

Humes Water Solutions is a specialist division within
the Humes business, dedicated to the provision of
stormwater treatment, harvesting and reuse, and

detention solutions.

Our team has been developed to provide an unparalleled
depth of knowledge and experience for our customers,
which takes Humes Water Solutions beyond the
traditional barriers of company-based solutions.

A combination of graduate and post graduate personnel
with working backgrounds in the private and public
sector ensures the delivery of well-measured and

practical advice for our customers.

We are dedicated to the development and protection

of our water resources and to this end, we undertake
rigorous research and development of our products, stay
abreast of stormwater issues and solutions around the
world, and publish peer-reviewed technical papers on

issues relevant to the stormwater industry.

As a part of the Humes business, Humes Water Solutions
has access to a national infrastructure, a dedicated
engineering design team, and over 100 years design,

manufacturing and construction experience.

Humes now operates 16 accredited plants {1ISO9001)
and 20 sales offices to provide a truly national footprint
and meet the needs of our customers irrespective of

their location.

Our range of stormwater solutions also includes our
multi-award winning* RainVault® harvesting and reuse

system, and the new StormTrap® detention system.

For Humes and its parent company, Holcim Ltd,
sustainable development is a key priority. Our stormwater
treatment products demonstrate our commitment to

protecting the environment.

For more information on any of our products, or for a
selection of technical papers published by Humes Water

Solutions, please visit us at humeswatersolutions.com.au.

« 2008 Winner - Excellence in Stormwater Harvest & Reuse
for the Riverstone Crossing RainVault from the Stormwater
Industry Association.
2008 Fieldforce Environmental Product of the Year Award from
the Master Plumbers and Mechanical Services Association
of Australia,
2006 CivEnEx - Most Innovative Product.

HumeCeptor® system




Appendices

HumeCeptor® system technical drawings
HumeCeptor® system design request form

HumeCeptor® system quotation and order form
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rumes

Water Solutions

Project information

HumeCeptor® system design request form

Humes

Holcim {Australia) Pty Ltd
ABN 87 099 732 297

18 Little Cribb st

Milton OLD 4064

Australia
Phone (07) 3364 2800
Fax (07) 3364 2835

www.humes.com.au

Date: Total drainage area: Hectares
Project number: Impervious %
Project name: Upstream quantity control (A2): YES NO
City/Town: Is the unit submerged (C4): YES NO
Development type: Describe land cover:
State: Describe land use:
A. Design for Total Suspended Solids (TSS) removal B. Design for hydrocarbon spills capture only
Units are sized for TSS removal. All units are designed for spills B1. Identify Water Quality Objectives (WQO)
capture for hydrocarbon with a specific gravity of 0.86. Desired volume of Lit

) ] o hydrocarbon storage b
Al .Identlfy Water Quality Objectives (WQO): Type of hydrocarbon:
Desired Water Quality % Annual TSS
Objective: removal Specific gravity: Unitless

A2. If upstream quantity control exists, identify stage storage and

discharge information:

Elevation
(m)

Storage Discharge
(m) (m'/s)

Permanent
water level

B2. Select the HumeCeptor® system unit that provides the minimum
volume of oil storage desired and contact Humes Water Solutions.

Summary of HumeCeptor® system requirements for spills

capture

5 years

10 years

HumeCeptor® model:

Total volume of oil

storage

Litres

25 years

100 years

A3. Select particle size distribution:
= Fine distribution

* Coarse distribution

Particle size Distribution Particle size Distribution
um % um %
20 20 150 60
60 20 400 20
150 20 2,000 20
400 20
2,000 20

* Userdefined particle size distribution
identify particle size distribution
(please contact your local HumeCeptor® representative)

Particle size Distribution
um %

Specific gravity

A4. Input all parameters from items Al to A3 into the
HumeCeptor® system PCSWMM program to select the model that

meets the water quality objective.

Summary of HumeCeptor® system requirements for TSS

removal

HumeCeptor® model:

Annual TSS removed:

Annual runoff captured:

%
%

C. HumeCeptor® system siting considerations

C1. Difference between inlet and outlet invert elevations:

R In-line Series
li\::;zb?r:sf '”'SeTtC“;'t STC3to STC 40to
PP STC 27 $TC 60
One 75mm 25mm 75 mm
>1 75mm 75 mm N/A

C2. Other considerations:

Minimum distance
from top of grade to 12m
invert elevation

The inlet and standard HumeCeptor®

Bends: system units can accommodate turns to

a maximum of 90 degrees
Yes for inlet and standard HumeCeptor®

Multiple inlet pipe: system units. Recommended maximum

Inlet covers

basin frame and cove

of two pipes where possible.
Only the STC 2 can accommodate a catch

r.

C3. Standard maximum inlet and outlet pipe diameters:
. In-line Series
ot | et | st | stcanto
g STC 27 STC 60
SieraighE 600 mm 1,050 mm 2,400 mm
through
Bend 450 mm 825 mm 1,050 mm

Please contact Humes Water Solutions for larger pipe diameters.

C4. Submerged conditions:

A unit is submerged when the standing water e
location of the HumeCeptor® unit is greater tha
elevation during zero flow conditions. In these ¢
Humes Water Solutions for further assistance.

levation at the proposed
nthe outlet invert
ases, please contact



rAumes

Water Solutions

Quotation No:
Date:

Project information:

HumeCeptor® system quotation and order form

Humes

Holcim (Australia) Pty Ltd
ABN 87 099 732 297

18 Little Cribb st

Milton QLD 4064
Australia

Phone {07) 3364 2800
Fax (07) 3364 2835
www.humes.com.au

Contractor information

Project number: Contact name:

Project name: Company:
Closing date: Phone No:
lobsite address: Fax No:
State: E-mail:

Consultant information:

Owner information (required for maintenance):

Contact name:

Contact name:

Company: Company:

Phone No: Phone No:

Fax No: Fax No:

E-mail: E-mail:

Land Use (Check one):

- Commercial « Gas station « Government « Industrial » Military
- Street » Residential » Transportation « Other

HumeCeptor® system information

Structure No.: Catchment area

Top of grate elev.: Impervious %

Outlet pipe material
and diameter:

Inlet pipe material
and diameter:

Outlet invert elev.:

Inlet invert elev.:

HumeCeptor® model required (circle model number)

Inlet system In-line system
STC3 STCS STC7
Sl&2 STC9 STC14 | STC18
STC23 STC 27
<
Outlet Outlet
pipe Pipe
Show orientation of inlet pipe Show orientation of inlet pipe

Series system (DuoCeptor™)
STC 40 STC50
STC 60

Downstream unit Upstream unit

Inlet
pipe

Show orientation of outlet pipe on
downstream unit

HumeCeptor® MAX

Select configuration of treatment chamber Chamber volume:

M Model number:

Cylindrical Rectangular



Precast solutions

£
[
=
w
>
W
)
Z
o
2
o
@
(9]
@
£
S
I

Top:
StormTrap® system

Stormwater

Stormwater treatment
Middle:

Primary treatment RainVauit® system

HumeGard® Gross Pollutant Trap Bottom:

Secondary treatment Segmental shaft

HumeCeptor® hydrodynamic separator
Tertiary treatment

HydroFilter® system

JellyFish® filter

HumeGarden™ biofilter

Detention and infiltration
StormTrap® system

Soakwells

Harvesting and reuse

RainVault® system

ReserVault® system

RainVault® Mini system

Precast concrete cubes

Segmental shafts

Precast concrete tanks — above ground

Stormwater drainage

Steel reinforced concrete pipes — trench

Steel reinforced concrete pipes —salt water cover
Steel reinforced concrete pipes ~ jacking
Corrugated Metal Pipe (CMP)

Box culverts

Uniculvert® modules

Headwalls

Stormwater pits

Access chambers/Manholes
Kerb inlet systems
Floodgates

Geosynthetics

Sewage transfer and storage
Bridge and platform

Tunnel and shaft

Walling

Potable water supply
Irrigation supply

Traffic management

Cable and power management

Livestock management

HumeCeptor® system 35



Contact information

National sales 1300 361 601

humeswatersolutions.com.au

info@humeswatersolutions.com.au

Head Office

18 Little Cribb St
Milton 4064 OLD
Ph: (07) 3364 2800
Fax: (07) 3364 2963

Queensland

Brisbane/Gold Coast
Ph: (07) 3866 7100
Fax: (07) 3866 7101

Bundaberg
Ph: (07) 4152 2644
Fax: (07) 4152 5847

Rockhampton
Ph: (07) 4924 7900
Fax: (07) 4924 7901

Sunshine Coast
Ph: (07) 5472 9700
Fax: (07) 5472 9711

Toowoomba
Ph: (07) 4694 1420
Fax: (07) 4634 3874

Townsville
Ph: (07) 4758 6000
Fax: (07) 4758 6001

New South Wales

Canberra
Ph: (02) 6285 5309
Fax: (02) 6285 5334

Grafton
Ph: (02) 6644 7666
Fax: (02) 6644 7313

Kempsey
Ph: (02) 6562 6755
Fax: {02) 6562 4235

Lismore
Ph: (02) 6621 3684
Fax: (02) 6622 1342

Newcastle
Ph: (02) 4032 6800
Fax: (02) 4032 6822

Sydney
Ph: (02) 9832 5555
Fax: (02) 9625 5200

Tamworth
Ph: (02) 6763 7300
Fax: (02) 6763 7301

Victoria

Echuca
Ph: (03) 5480 2371
Fax: (03) 5482 3090

Melbourne
Ph: (03) 9360 3888
Fax: (03) 9360 3887

Tasmania

Launceston
Ph: (03) 6335 6300
Fax: (03) 6335 6330

South Australia

Adelaide
Ph: (08) 8168 4544
Fax: (08) 8168 4549

Western Australia

Gnangara
Ph: (08) 9302 8000
Fax: (08) 9309 1625

Perth
Ph: (08) 9351 6999
Fax: (08) 9351 6977

Northern Territory

Darwin
Ph: (08) 8984 1600
Fax: (08) 8984 1614
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A Division of Holcim Australia
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