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INTRODUCTION

11 BACKGROUND

Wallbridge Gilbert Aztec (WGA) have been engaged by Springwood Communities to provide a Site
Services Master Plan Report consolidating planning correspondence from respective service
authorities for the proposed Springwood Residential Development in Gawler East.

The proposed Springwood site is approximately 186.1 ha, located approximately 1.5 km east of the
Gawler Town Centre and 37 km north of the Adelaide City Centre. The proposed development is
bordered by Balmoral Road to the east, Calton Road to the north, predominantly undeveloped farming
land to the west, and undeveloped, vacant land to the south. The southern boundary is adjacent the
South Para River. A locality sketch of the Development site, outlined in red, is shown in Figure 1. The
site is characterised by relatively undulating topography, with grades ranging between 5-18% in the
developable areas. The site is currently zoned residential and has previously been used as farm land
and sand mining.
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Figure 1 - Site Locality and Zoning (Location SA Map Viewer, Government SA, 2019)
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The investigations have assumed the proposed subdivision comprises approximately 1414 allotments,
incorporating a range of dwelling types and allotments sizes. This number is inclusive of proposed
retail, commercial and specialty allotments as identified on the master plan. The current master plan
for the Development, prepared by Tract Consultants Pty Ltd, is included in Appendix A.

1.2 PURPOSE OF THE REPORT

The purpose of this report is to:

e Complete an investigation into the infrastructure currently servicing the proposed site, assessing
the existing infrastructure availability and capacity;

e Attain an appreciation of the requirement for augmentation or upgrade works that may be
associated with development of each site; and

¢ Consolidate investigations to provide supporting information and justification for development of the
site.

1.3 SITE INFRASTRUCTURE REFERENCE INFORMATION

The location and capacity of existing services within the vicinity of the proposed development site has
been investigated and is detailed within the following sections of this report. Service authorities have

been consulted to acquire background information and formalise potential supply arrangements for a

potential development.

It is noted that significant planning has already been undertaken for the subject site by authorities
when supplying the developed area to the north-east. Formal supply arrangements will largely
incorporate this existing infrastructure, which was sized taking into account the proposed development
area that is the subject of this report.

The following key authorities have been consulted in seeking infrastructure input:

e Potable Water — SA Water

e Wastewater — SA Water

e Electricity Supply — SA Power Networks (SAPN)

e Gas — APA Group (APA) and South East Australia Gas Pty Ltd (SEA Gas)
e Telecommunications — Opticomm

e Stormwater — Town of Gawler/ City of Barossa (refer accompanying WGA Stormwater
Management Strategy)

WGA
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WASTEWATER

2.1 EXISTING SITE INFRASTRUCTURE

Information on the existing infrastructure has been obtained through correspondence with SA Water,
with supporting information sought through a Dial Before You Dig (DBYD) search, Aquamap, use of
the SA Government’s Location SA Map Viewer and through WGA'’s involvement in the existing portion
of Development to the north-east of the subject site. Appendix B contains further information relating
to the existing sewer network, with a summary provided in this Section.

211 Calton Road

A combined pumping (DN100/ DN150 PVC) and gravity (DN225 PVC) sewer system exists within
Calton Road. This was installed in 2015 as part of the existing Springwood Development and is owned
and operated by SA Water.

Two pump stations were installed as part of this work, one just east of Cockshell Avenue and another
located between Sunnydale Avenue and Easton Drive. Both pump stations are on the southern side of
Calton Road, within SA Water registered easements inside the Development boundary. This system
conveys wastewater to the west of the proposed Development, and ultimately discharges to a pump
station located in Paterson Terrace.

2.1.2 Cheek Avenue

Cheek Avenue contains a single gravity sewer drain operated by SA Water (DN150 PVCU), which
conveys wastewater north to Holness Avenue.

2.1.3 Existing Springwood Development

An SA Water owned sewer network has been installed within the existing Development on a staged
basis. This network currently drains to the Calton Road sewer, servicing 387 allotments. This number
comprises both built and future dwellings, indicated by the existing Development area in Figure 1.

21.4 Gawler East Link Road

The Gawler East Link Road is currently under construction at the time of this report. A DN225 PVC
gravity main will be installed as part of this work within the Calton Road Connector, which is the
section between Calton Road and the Gawler East Link Road. Connections will be installed at
strategic locations based on the current proposed Springwood Master Plan throughout the Village
Centre area defined by the Preliminary Staging Plan in Appendix C.

2.2 SERVICE AUTHORITY REQUIREMENTS

SA Water has advised that a portion of the proposed development can be serviced via the existing
wastewater infrastructure within Calton Road, discussed in Section 2.1 of this report. Further work
would be required external to the proposed development site should the capacity of the Calton Road
network be exceeded. The following summarises SA Water requirements to be met as part of the
proposed development, as well as the capacity of the current infrastructure:

WGA



e The Paterson Terrace Pump Station Upgrade, which was completed prior to the Calton Road
Sewer installation, increased the sewer network capacity to cater for 660 residential allotments
from the proposed Springwood Development. This number is inclusive of the 387 residential
allotments created as part of the existing Springwood Development, to the north-east of the site, as
discussed in Section 2.1;

¢ Future development beyond 660 residential allotments would trigger a sewer pumping network to
be installed, extending from the site’s western boundary to the gravity main installed within the
Gawler East Link Road and Potts Road. This gravity main is under construction at the time of this
report, as part of the Gawler East Link Road project;

« Design and construction of any new wastewater infrastructure would be in accordance with SA
Water Network Infrastructure Standards; and

¢ Any easements required for the provision of wastewater services would need to be vested to SA
Water free of cost.

Figure 2 demonstrates the preliminary SA Water assessment criteria and collection point for
wastewater generated as part of the proposed development exceeding 660 allotments.

Construct A

* new sewer pump station
collection point
1600 lots

Construct A-E-F
Approx 500m

DN200 pumping main

Construct F
y relift pump station
A N\ Rallway crossing
Discharge point % \ 3¢
MH ID 3872450 /. - i |
on Ex,525VC \

Legend

M) Potential new wastewater
infrastructure point

~ | Potential new wastewater
Construct F.K. Approx Infrastructure
900m DN200 pumping main s DN200 pumping main
N === DN300-375 gravity main
— Road design centreline

Construct » S _. g [ ==xRa
Approx 3000m g g, - r / Road

DN300-375 gravity main A/
P S
£ 5 |2 a0 e

c Potential wastewater
Infrastructure impact area

Figure 2 — Preliminary Sewer Layout with Proposed Collection/ Discharge Points (WSP, 2018)

2.3 WASTEWATER MASTER PLANNING

23.1 General Wastewater Master Planning

The waste water master plan for the development is based upon the Preliminary Staging Plan
provided in Appendix C. It is noted that the existing terrain predominantly falls toward the central
drainage channel, running east-west through the proposed Development site. On this basis, a
combination of gravity sewer and internal pumping mains would be required to convey wastewater to
the following collection points:

1. Calton Road — connections can be made to the existing Springwood wastewater network, or
directly to the gravity sewer in Calton Road. This only applies until the 660-allotment threshold is
reached; and

WGA Springwood Residential Development Project No. 070975

Doc No. WGA070975-RP-CV-0013
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2. Pump Station A — would be installed in the location shown in Figure 2 and convey wastewater
north, to the Development’s western boundary, and connect to the future pumping main
infrastructure within the Gawler East Link Road.

23.2 Early Stages Master Planning

Given the trigger point of 660 residential allotments, any future development would be designed in the

initial stages to discharge to the existing Calton Road sewer. Based upon the Preliminary Staging Plan
in Appendix C, construction of the Village Centre, Village 2 and Village 3 could be undertaken without

exceeding this trigger point.

Village Centre

Wastewater generated by the Village centre is proposed to discharge to Calton Road via the Calton
Road Connector, constructed as part of the Gawler East Link Road Project. A gravity sewer main
(DN225 PVC) has been approved for construction through the Calton Road Connector, which is
intended to service the proposed Village Centre.

Village 2

The majority of the proposed Village 2 can be serviced by gravity sewer already installed as part of the
existing Springwood Development. A small portion of Village 2, currently identified as Stage 3, could
be connected to the Calton Road Connector gravity sewer.

Village 3

Given the existing topography throughout this area, it is anticipated that Village 3 would need to drain
to a new pump station to be installed at the most downstream point of the Village (southern end).
From this pump station, wastewater could be conveyed to the Calton Road Connector gravity sewer
infrastructure.

Village 7

Newly developed allotments fronting Calton Road can be individually connected directly to the Calton
Road gravity sewer.

2.3.3 Overall Development Network Capacity

With provision of SA Water infrastructure within the Gawler East Link Road, from the site’s western
boundary to Potts Road, wastewater for the Development can be effectively managed without external
infrastructure investment.

234 SA Water Internal Network Master Planning

SA Water is currently updating their internal sewer concept plans for the proposed development,
based on the currently proposed roads and allotment master plan developed by Tract Consultants Pty
Ltd. This is anticipated to be available mid-2019, and to be in line with the overall development
connection requirements set out in this report. These concepts would be the basis of detailed design
for wastewater infrastructure.

WGA
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POTABLE WATER

3.1 EXISTING SITE INFRASTRUCTURE

Information on the existing infrastructure has been obtained through correspondence with SA Water,
with supporting information sought through a Dial Before You Dig (DBYD) search and use of the SA
Government’s Location SA Map Viewer, as well as through WGA’s experience with the existing
Springwood Development. Appendix B contains further information relating to the existing potable
water network, with a summary provided in this Section.

311 Barossa Trunk Main

A DN750 MSCL potable main, known as the Barossa Trunk Main currently exists through the site,
running between Balmoral Road and Eckerman Ave. This main services Gawler and the northern
portion of the greater metropolitan area. Most of the alignment is above ground, installed on concrete
supports, however there are multiple discrete sections of the trunk main that have been diverted
underground.

3.1.2 Calton Road
Currently three potable water mains exist within Calton Road. These can be summarised as follows:

e A DN450 MSCL potable water main within the southern verge of Calton Road, which has been
confirmed as abandoned;

e An SA Water owned DN650 MSCL potable water main within the southern verge of Calton Road,
located between the proposed Development boundary and the abandoned DN450; and

¢ An SA Water owned DN450 MSCL potable water main within the northern verge of Calton Road.

3.1.3 Cheek Avenue

Cheek Avenue contains a potable water main operated by SA Water (DN150 AC) running parallel to
the proposed western site boundary and continuing south-west along Cork Road.

3.1.4 Balmoral Road

There are two potable water mains within Balmoral Road, both DN450 MSCL, with one located in
each of the verges (east and west). The main within the eastern verge connects into the Barossa
Trunk Main, which generally runs southeast-northwest through the proposed site.

3.15 Existing Springwood Development

An SA Water owned potable water network has been installed within the existing Development on a
staged basis. This network currently connects to the Calton Road DN650 MSCL main, as well as the
Balmoral Road DN450 MSCL main.

WGA



7

3.1.6 Gawler East Link Road

The Gawler East Link Road is currently under construction at the time of this report. A DN375 PVC-M
potable water main will be installed as part of this work, which creates a link between Potts Road and
Calton Road. Branches will be installed at strategic locations based on the current proposed
Springwood Master Plan, which would allow future development to easily connect to this trunk
infrastructure.

3.2 SERVICE AUTHORITY REQUIREMENTS

SA Water has advised that the proposed development can be serviced via the existing potable water
infrastructure within Calton Road, the Gawler East Link Road and the existing Springwood network to
the north-east of the site. The following summarises the SA Water requirements to be met as part of
the proposed development:

e A 250mm PVC-M trunk main would need to be installed through the proposed Collector Road,
creating a link between the Highfield area of the existing Springwood Development, and the Gawler
East Link Road;

¢ Design and construction of the new potable water supply infrastructure shall be in accordance with
SA Water Network Infrastructure Standards; and

¢ Any easements required for the provision of water supply services would need to be vested to SA
Water free of cost.

Figure 3 demonstrates the SA Water assessment criteria and potable water supply points required to
service the proposed development.

Approx $300m
future DN250
water main

Link into
Barossa trunk main

Legend

Potential new water infrastructure

— DN250 !
8| === Possible future DN250

= Road design centreline

J‘ Link into — -
Barossa trunk main ” b = Existing water main
¢ —=-- Rall
Road

Figure 3 — Preliminary Potable Water Layout (WSP, 2018)
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3.3 POTABLE WATER MASTER PLANNING

3.3.1 Staged Potable Water Master Planning

Upon completion of the Gawler East Link Road Project, the majority of the required trunk main
identified in Figure 3 will be in place. As part of the proposed future development, it would be required
to construct a DN250PVC-M link between the Highfield area of the existing Development at the site’s
north-eastern boundary, and the Calton Road Connector. Based on the Preliminary Staging Plan
provided in Appendix C, it is currently anticipated that this link would occur during construction of
Village 2.

It is also identified in Figure 3 that a link to the Barossa Trunk Main is required. This was completed in
Stage 6A of the existing Springwood Development.

Village Centre

The Village centre is proposed to be serviced by the main installed within the Calton Road Connector,
as part of the Gawler East Link Road Project. Connections have been provided at strategic locations
based on the current master plan developed by Tract Consulting Pty Ltd. These have been sized to
cater for retail and commercial sites as per the land usages illustrated in Appendix A.

Future Villages

Potable water reticulation infrastructure would be installed within the roads for each stage of the
proposed Development. These can be connected by utilising the branches installed from the DN250
PVC-M trunk main as part of the Gawler East Link Road Project.

3.3.2 SA Water Internal Network Master Planning

SA Water is currently updating their internal potable water concept plans for the proposed
development, based on the proposed roads and allotment master plan developed by Tract
Consultants Pty Ltd. This is anticipated to be available mid-2019, and to be in line with the overall
development connection requirements set out in this report. This would be used as the basis for
detailed stage design for the Development.

3.4 BAROSSA TRUNK MAIN

As discussed in Section 3.1, the Barossa Trunk Main runs through the proposed Development on a
SW-NE alignment. This is installed within a 10.0m wide registered SA Water easement. The position
of the pipe within the easement tends to vary and is not located centrally. The trunk main presents a
physical constraint to potential future development, however this has been carefully considered
throughout the master planning process based on detailed survey information.

341 Road Crossings

The positioning of road crossings has been strategically considered against the alignment of the
Barossa Trunk Main, as the majority of the alignment is currently above ground. Crossing points have
been chosen at existing gullets, where the trunk main has been diverted underground. These points
are currently used as farming access tracks.

During detailed design of any future road crossing, consideration would be given to minimum vertical
clearances relative to the trunk main for both roads and services. SA Water would be involved in the
auditing of design and construction of any future crossing points.

The intent would be to construct roads vested to the Town of Gawler (Council), which would extinguish
the existing easement for the width of the road reserve, while retaining the easement on either side.

WGA



As part of the existing Springwood Development, a successful road crossing was constructed over an
underground section of the Barossa Trunk Main. This crossing is located at Burford Street and
included multiple service crossings. By following similar design and construction procedure for future
road crossings, similarly successful outcomes would be delivered.

3.4.2 Road and Allotment Alignments

As illustrated by the current master plan in Appendix A, no development is proposed over the existing
SA Water easement, except for the road crossings discussed in Section 3.4.1. Road reserves are
proposed on the current master plan abutting the existing easement.

SA Water has previously advised that the minimum offset from a new allotment boundary to the

centreline of the Barossa Trunk Main would need to be 6.60m. This can be achieved in all locations
through the proposed Development.

WGA
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ELECTRICAL INFRASTRUCTURE

Information on the existing infrastructure has been obtained through correspondence with SA Power
Networks (SAPN) and ElectraNet, with supporting information sought through a Dial Before You Dig
(DBYD) search and use of the SA Government’s Location SA Map Viewer. Appendix B contains
further information relating to the existing electrical distribution network, with a summary provided in
this Section.

4.1.1 ElectraNet Infrastructure

Two transmission lines, owned and operated by ElectraNet, currently traverse the proposed
Development site. These include:

e A 275kV transmission line currently runs north-south through the Development, parallel to the
western boundary of the proposed Village Centre. This extends from the overall site’s northern
boundary to the southern boundary and is located within a 100m ElectraNet easement.

e A 132kV transmission line runs north-south through the site, approximately parallel to the site’s
western boundary. This line begins at the Cheek Avenue/ Calton Road intersection and extends to
the southern boundary of the Development. The infrastructure is located centrally within a 30m
ElectraNet easement.

41.2 Calton Road (SAPN)

An SAPN 11kV high voltage overhead line currently runs parallel to the proposed Development’s
northern boundary. This overhead line is located within the northern verge of Calton Road.

4.1.3 Cheek Avenue (SAPN)

An SAPN 11kV high voltage overhead line currently runs parallel to the proposed Development’s
western boundary. This overhead line is located within the western verge of Cheek Avenue, and
transitions to a high voltage underground cable at Cork Road.

41.4 Balmoral Road (SAPN)

An SAPN 11kV high voltage overhead line currently runs parallel to the proposed Development’s
eastern boundary. This overhead line is located within the western verge of Balmoral Road. This
network has multiple connection points to Calton Road and Balmoral Road.

4.1.5 Existing Development (SAPN)

A high voltage underground electrical distribution network, owned by SAPN, has been installed
throughout the existing Development to the north-east of the site.

WGA



4.2 ELECTRICAL MASTERPLANNING

The electrical underground network for the proposed Development would be installed on a staged
basis as part of the common service trench. It will be necessary to install high voltage feeders
throughout the Development based on the overall masterplan.

In the early stages of the Development, it will be necessary to complete an HV feeder between the
Highfield area of the existing Development and Calton Road. This would be intended to follow the
alignment of the main internal collector road and the Calton Road Connector.

In order to service the proposed Village Centre, as identified on the Preliminary Staging Plan in
Appendix C, it will be required to install two new runs of HV cable along the Calton Road Connector,
as well as the installation of new stobie poles and load switches to connect to the Calton Road high
voltage overhead network.

SAPN has advised that a future substation will be required within the Development boundary, with the
exact timing and configuration to be determined based on an assessment of loading requirements.
WGA, in consultant with Springwood, will continue to liaise with SAPN to finalise the trigger point for
this infrastructure.

4.3 ELECTRANET EASEMENTS

4.3.1 275kV Transmission Line

The 275kV transmission line discussed in Section 4.1, is located within a 100m easement running
north-south, as shown in Appendix A. No allotments have been proposed within this easement area.
Short sections of road, perpendicular to the transmission line, have been proposed to cross beneath
the alignment. These would be designed to the minimum vertical and horizontal clearances required
by ElectraNet. Development within this zone would consist of mainly landscape/ open space area, in
order to comply with the requirements set out in ElectraNet’s ‘Land Use Guidelines for Electricity
Transmission Corridors,” 2013.

4.3.2 132kV Transmission Line

The 132kV transmission line discussed in Section 4.1, is located within a 30m easement running
north-south, as illustrated in Appendix A. It is also shown on the masterplan that a new road is
proposed to run parallel to this transmission line, south from Cheek Avenue and beyond the Gawler
East Link Road. The alignment for this road has been determined by applying the minimum clearance
requirements set out in ElectraNet's ‘Land Use Guidelines for Electricity Transmission Corridors,’
2013.

Figure 4 shows the basis for the road design, taking into account the proposed lighting as the nearest

physical constraint. A minimum 15m horizontal clearance can be achieved between the future lighting
and the existing transmission lines based on the chosen road alignment.

WGA



HORIZONTAL CLEARANCE FROM LIGHTPOLE TO 132 kV TRANSMISSION LINE
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GAS INFRASTRUCTURE

5.1 EXISTING INFRASTRUCTURE

Information on the existing infrastructure has been obtained through correspondence with APA Group
and South East Australia Gas Pty Ltd (SEA Gas), with supporting information sought through a Dial
Before You Dig (DBYD) search and detailed survey through the proposed Development site. Appendix
B contains further information relating to the existing potable water network, with a summary provided
in this Section.

511 SEA Gas Port Campbell to Adelaide Pipeline

A 450mm diameter high pressure gas transmission pipeline, owned and operated by South East
Australia Gas Pty Ltd (SEA Gas), currently traverses the proposed Development site running parallel
to the Barossa Trunk Main, in a northeast to southwest direction between Balmoral Road and the
site’s western boundary. This gas main is part of the Port Campbell to Adelaide Pipeline and has a
maximum operating pressure of 15,306 kPa. The depth of cover over the pipe generally exceeds
1.20m and is located within a 15m wide easement.

5.1.2 Calton Road (APA Group)

A 280mm high pressure gas main exists within Calton Road, installed prior to Stage 1 of the existing
Springwood Development. This main is owned and operated by APA Group and it currently services
the existing Development at the north-east of the proposed site.

513 Existing Springwood Development (APA Group)

An APA Group owned gas network has been installed within the existing Development on a staged
basis within the Common Service Trench. This network currently connects to the Calton Road 280mm
high pressure main.

5.2 GAS MASTER PLANNING

APA Group has advised the new development is considered normal urban growth and can be serviced
via the existing gas infrastructure. No headworks have been identified as being required, however
there will be a 125mm high pressure gas main link required from Calton Road to the proposed
Development’s western boundary to be undertaken on a staged basis. New gas infrastructure will be
installed within the common service trench and progressively extended through each stage of the
development.

5.3 SEA GAS

A Safety Management Study (SMS) workshop was carried out in 2017 to assess the relationship
between the Springwood Master Plan and the SEA Gas Port Campbell to Adelaide Pipeline. The
findings of the SMS were considered throughout the master planning process to support SEA Gas in
its compliance with ‘AS 2885.2008, Pipelines — Gas and Liquid Petroleum.’

This section provides a summary of Springwood master plan considerations, as it relates to the SEA
Gas SMS.

WGA



53.1 Road Crossings

Road crossings have been proposed at three locations coinciding with the Port Campbell to Adelaide
Pipeline. These crossings would need to be designed in accordance with AS 2885 and SEA Gas
requirements and will likely require concrete protection to protect the pipeline from vehicle loading and
future excavation. Side protection will also be considered if there is a likelihood of directional boring in
future for services maintenance or installation.

A successful crossing of the SEA Gas main at Burford Street was completed as part of the existing
Springwood Development. The crossing included the construction of mechanical protection and the
installation of services above and beneath the pipeline. Similar design and construction procedure
would be followed to deliver future road crossings of the SEA Gas main.

5.3.2 Utility Crossings

Utility crossings for other services required to cross the Port Campbell to Adelaide Pipeline would be
designed to comply with the appropriate standards and to achieve the necessary clearances. Designs
would be approved by SEA Gas and give consideration to future connection points and potential
maintenance requirements to minimise the risk of future excavation in the vicinity of the pipeline,
similar to the previously constructed Burford Street crossing.

5.3.3 Easement Land Usages and Setbacks

No development has been proposed over the easement, with the exception of road crossings. It has
been advised that open space is a permissible land usage, including landscape and shared paths.

5.34 Main Line Valve Buffer

The main line valve (MLV) compound shown on the master plan in Appendix A, requires a buffer zone
a minimum of 45m between the associated vent stack and the nearest residence as a noise protection
measure, and as a hazardous area exclusion zone to remove ignition sources from the area. The
current master plan has designated open space within this zone only.

Within the Main Line Valve compound there is an Emergency Vent for the SEA Gas pipeline. This
vent is designed to rapidly evacuate gas in the event of a pipeline emergency. The Safety
Management Study notes that residential dwellings should not be located within a buffer zone of
approximately 220m from an emergency vent. A 220m buffer zone would currently sit outside of the
existing SEA Gas easement and accordingly we understand that it is the intention of SEA Gas to
relocate this vent to ensure its ongoing compliance with AS2885. We understand that SEA Gas and
its regulator, Department of Energy and Mining, has identified and secured rights over an appropriate
site for this relocated vent. Accordingly, no allowance has been made for this buffer zone.
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COMMUNICATIONS
INFRASTRUCTURE

6.1 EXISTING INFRASTRUCTURE

Information on the existing infrastructure has been obtained from a Dial Before You Dig (DBYD)
search and through discussion with Opticomm. Multiple communication infrastructure assets are
located in direct proximity to the development site.

6.1.1 Calton Road

Opticomm cable exists within Calton Road, installed prior to Stage 1 of the existing Springwood
Development. This main is owned and operated by Opticomm and currently services the existing
Development at the north-east of the proposed site.

6.1.2 Existing Springwood Development

An Opticomm owned in-service pit and pipe network has been installed within the existing
Development on a staged basis within the Common Service Trench. This network currently connects
to cable installed within the Calton Road verge.

6.2 COMMUNICATIONS MASTER PLANNING

Through liaison with Opticomm, it has been confirmed that the proposed development is within the
capacity of their existing network. The head end equipment installed during Stage 1 of the existing
Development to the north-east was designed to account for future allotments associated with the
newly proposed Springwood Development. Connection to the network would come from the existing
Development adjacent the proposed Village 2 and Village 3 as per the Preliminary Staging Plan in
Appendix C.
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