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1 Introduction 

1.1. Purpose and Scope 

Inertia Engineering has been commissioned by St George Community Housing Limited C/- Colab 

Projects to prepare an Engineering Services Report for the proposed development at 41 & 49 Plaza 

Place, Carseldine (the subject site). This report will support the development application submitted for 

the proposed development. The site layout and elevations are shown on the architectural plans in 

Appendix A. 

This report addresses stormwater management (quality and quantity) during the construction and 

operational phases of the proposed development. It also demonstrates conceptually how the 

development can be serviced by water, sewer, and other infrastructure such as gas, electricity, and 

telecommunications. Responses to relevant Brisbane City Council (BCC) codes have been prepared. 

The required detailed design for the service infrastructure will be subject to the conditions (if any) 

attached to the Development Approval to be provided by Council and any nominated referral agencies. 

This report has been prepared in accordance with the State Planning Policy (SPP, 2017), Queensland 

Urban Drainage Manual Fourth Edition 2016 (QUDM, 2016) and Brisbane City Council's City Plan 

(2014).  

Throughout this report the developable area is referred to as the ‘site’ which is Lot 2049 & 2050 on 

SP311913. 
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1.2. Report Limitations 

This report has been prepared by Inertia Engineering Pty Ltd for St George Community Housing Limited 

C/- Colab Projects and may only be used and relied on by St George Community Housing Limited C/- 

Colab Projects for the purpose agreed between Inertia Engineering and St George Community Housing 

Limited C/- Colab Projects as detailed within this report. 

Inertia Engineering otherwise disclaims responsibility to any person other than St George Community 

Housing Limited C/- Colab Projects arising in connection with this report. Inertia Engineering also 

excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by Inertia Engineering in connection with preparing this report were limited 

to those specifically detailed in the report and are subject to the scope limitations set out in the report. 

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report. Inertia Engineering 

has no responsibility or obligation to update this report to account for events or changes occurring 

after the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by 

Inertia Engineering described in this report. Inertia Engineering disclaims liability arising from any of 

the assumptions being incorrect. 

Inertia Engineering has prepared this report based on information provided by St George Community 

Housing Limited C/- Colab Projects and others who provided information to Inertia Engineering 

(including Government authorities), which Inertia Engineering has not independently verified or 

checked beyond the agreed scope of work.  Inertia Engineering does not accept liability in connection 

with such unverified information, including errors and omissions in the report which were caused by 

errors or omissions in that information. 
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2 Site Characteristics 

The land contained within the site is described as follows: 

Title Details: Lot 2049 & 2050 on SP311913 

Street Address: 41 & 49 Plaza Place, Carseldine 

Area: Total: 4270 m2 

Refer to Appendix B for Survey Plan / BYDA information. 

2.1. Location 

The subject site is located in Carseldine, approximately 13km north from Brisbane CBD. The site 

occupies a total of  4270m2 and lies within Emerging Community zone. The site is bound by car parking 

to the south, vegetation to the north and west, and Plaza Place to the east.  

 
Figure 2-1 - Location Plan 
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2.2. Topography 

The site sits generally between 14.5m and 15m AHD, with a small portion in the middle of the site at 

16m AHD.  

2.3. Existing Services 

Detailed survey by Land Partners, ‘Before You Dig Australia’ (BYDA) data and as-constructed data 

covering the existing infrastructure services and utilities for the site and surrounding area has been 

obtained to determine any infrastructure required for the development. This existing infrastructure is 

outlined in the following sections. 

2.3.1. Stormwater 

Stormwater infrastructure has been constructed as part of the estate masterplan. The drainage within 

Plaza Place fronting the site includes two kerb inlet pits draining via a 375mm dia connection to the 

twin 1350mm dia stormwater pipes running along Plaza Place. The survey has not identified any 

stormwater infrastructure within the site. 

Note that the location of the stormwater network external to the site has been determined from estate 

civil plans, included in Appendix D.  

2.3.2. Sewer 

There is an existing 160mm PE sewer line in Plaza Place with two 160mm sewer property connections, 

one for each lot.  

Note that the location of the sewer network external to the site has been determined from the BCC 

Urban Utilities mapping service. 

2.3.3. Water 

There is a 150mm PE water main along Plaza Place. Urban Utilities mapping does not identify water 

property connections.  

Note that the location of the water network external to the site has been determined from the BCC 

Urban Utilities mapping service and Stage 5 civil drawings, included in Appendix D. 

2.3.4. Electrical/Gas/Telecommunications 

There is NBN, TPG, and Energex within close proximity to the site. 

Note that the location of infrastructure external to the site has been determined from BYDA data. 
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3 Proposed Development 

The proposed site consists of two six-storey towers with a total of 152 units across both towers. Refer 

to Figure 3-1 for the proposed development layout. 

Refer to Appendix A for the proposed site layout and elevations. 

 
Figure 3-1 - Proposed Development 
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4 Flooding 

The subject site is mapped as being subject to BCC creek/waterway flood planning areas 5, 4, and 3 as 

per Council flood overlays. This flood overlay is now out of date since the estate has been developed, 

which included filling within the mapped overlays. Flood modelling has been completed on the 

Carseldine Village development, conducted as per the DesignFlow stormwater management plan 

(2019). This report details a redirection of flows around the site as part of the development masterplan, 

and as a result the site is considered to be flood-free. Refer to Appendix D for technical memorandums 

and flood reports previously completed on the site. 

Notwithstanding, the site is situated near an overland flow path.  Under the estate civil works, a 

drainage channel which runs along the rear of the site which was constructed. Refer to Appendix D for 

the drainage channel drawings. The site’s minimum levels have been set to provide flood immunity to 

the overland flow in this drainage channel. According to Table 8.2.11.3.L of the BCC Planning Scheme 

for overland flow, this sets the minimum flood levels as per Table 4-1. 

 

Table 4-1 - Minimum Floor Level Requirements 

Category Minimum level 

requirement 

2% AEP Flood level 

(m AHD) 

Minimum Floor level 

(m AHD) 

Habitable floor level 2% AEP flood level + 

500mm 

15.38 15.88 

Car parking 2% AEP flood level 15.38 15.38 

 

The floor levels requirements noted above are based upon the upstream chainage of the overland flow 

path.  There is opportunity to adopt lower FFLs at the lower reaches of the overland flow path. 
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Figure 4-1 - Drainage channel (Drawing No: 22-106-07 Rev A KN Group) 
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5 Filling and Excavation 

5.1. Earthworks 

It is proposed that after adequate pre-construction sediment and erosion control measures have been 

implemented, the required demolition will occur with the safe removal of any material off site. 

Earthworks for the proposed development will occur with batters preferred (where possible) in place 

of retaining walls. Any required retaining walls are proposed to be reinforced block work or as 

nominated by the architectural design drawings. Any proposed fill retaining walls are recommended 

to be offset half the height of the wall from any site boundary.   

The proposed pad level for the building is RL 15.90m and will require a maximum of approximately 

1.0m of fill to achieve the design levels. Refer to Appendix C which shows a schematic of the 

earthworks proposed for the site. 

In all situations where earthworks are proposed and any ground is disturbed by construction works, 

sediment and erosion control measures will be implemented in accordance with the following 

documents:  

• Relevant BCC sediment and erosion control guidelines;  

• International Erosion Control Association (IECA) Sediment and Erosion Control Guidelines; 
and 

• Australian Standards AS 3798-2007. 

Given that the site is below RL 20m AHD, the proposed development is considered to be prospective 

land for the existence of acid sulphate soils (ASS). As such, an acid sulphate soil investigation will need 

to be carried out by a geotechnical/environmental engineer for the site to confirm the potential 

presence of acid sulphate soils. If present, an acid sulphate soils management plan will be prepared. 

As a Material Change of Use application is required, any filling and excavation including retaining works 

is to comply with BCC’s Filling and Excavation code. Responses to BCC’s Filling and Excavation Code are 

shown in Appendix E. 
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5.2. Erosion and Sediment Control Measures 

5.2.1. Pre-Development 

Prior to construction, the following erosion and sediment control measures will be implemented to 

minimise disturbance and ensure water quality is maintained: 

• Set out transport routes to ensure minimal vegetation disturbance; 

• Construct entry/exit areas that comprise a designed gravel pad or hardwood logs in 
accordance with the IECA (2001); and 

• Install sediment fences around the proposed bulk earthworks site (along toe of batter 
alignment). 

5.2.2. Bulk Earthworks 

• Earthworks areas are to be protected against wind and water erosion; 

• Silt fences are to be erected around the base of the earthworks and material stockpiles; 

• Stockpiles and construction material are not permitted to be stored within the road reserve; 
and, 

• Diversion drains to be provided at upstream catchments to reduce flows onto earthworks 
areas. 

5.2.3. Construction 

The following measures will be undertaken to mitigate water quality impacts during the construction 

phase: 

• Sediment fences to be erected at the base of all batters and stockpiles to prevent sediment 
transportation off site; 

• Grass filter strips to be placed along all road verges; 

• Re-vegetation of all disturbed areas within two weeks of completion; 

• All sediment control structures to be maintained in an effective manner and inspected after 
each storm event. No structure is to accumulate sediment above 40% of its capacity;  

• Dust producing areas to be swept to remove silt/dust and wetting of roads is only permitted 
where sweeping has failed; and 

• At least one bin or litter trap is to be provided for waste material. 

5.2.4. Post-Development-Maintenance Period 

Sediment fences are to remain in place until the landscaping has established. 

5.2.5. Performance Objectives and Indicators 

The State Planning Policy July 2017 states the desired stormwater outcomes shown in Table 1.  

stormwater runoff during the construction phase must be in accordance within the concentration 

ranges shown in Table 5-1 below. 
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Table 5-1 - Construction Phase Objectives 

Issue Desired outcomes 

Drainage control 

1. Manage stormwater flows around or through areas of exposed soil to avoid 
contamination.  

2. Manage sheet flows in order to avoid or minimise the generation of rill or gully 
erosion.  

3. Provide stable concentrated flow paths to achieve the construction phase 
stormwater management design objectives for temporary drainage works. 

4. Provide emergency spillways for sediment basins to achieve the construction phase 
stormwater management design objectives for emergency spillways on temporary 
sediment basins. 

Erosion control 

1. Stage clearing and construction works to minimise the area of exposed soil at any 
one time.  

2. Effectively cover or stabilise exposed soils prior to predicted rainfall.  
3. Prior to completion of works for the development, and prior to removal of 

sediment controls, all site surfaces must be effectively stabilised using methods 
which will achieve effective short-term stabilisation. 

Sediment control 

1. Direct runoff from exposed site soils to sediment controls that are appropriate to 
the extent of disturbance and level of erosion risk.  

2. All exposed areas greater than 2500 metres2 must be provided with sediment 
controls which are designed, implemented and maintained to a standard which 
would achieve at least 80% of the average annual runoff volume of the contributing 
catchment treated (i.e. 80% hydrological effectiveness) to 50mg/L Total Suspended 
Solids (TSS) or less, and pH in the range (6.5–8.5). 

Litter, hydrocarbons 
and other 
contaminants 

1. Remove gross pollutants and litter.  
2. Avoid the release of oil or visible sheen to released waters. 
3. Dispose of waste containing contaminants at authorised facilities. 

Waterway stability and 
flood flow 
management 

1. Where measures are required to meet post-construction waterway stability 
objectives (specified in table B), these are either installed prior to land disturbance 
and are integrated with erosion and sediment controls, or equivalent alternative 
measures are implemented during construction.  

2. Earthworks and the implementation of erosion and sediment controls are 
undertaken in ways which ensure flooding characteristics (including stormwater 
quantity characteristics) external to the development site are not worsened during 
construction for all events up to and including the 1 in 100 year ARI (1% AEP). 
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5.3. Monitoring and Maintenance 

The following monitoring and maintenance procedures are to be undertaken by the site supervisor 

during all phases of the development: 

• Restrict all work activities to designated construction areas; 

• Earthworks and site cleaning are undertaken in accordance with the Erosion and Sediment 
Control plans; 

• Inspections of Stormwater and Sediment and Erosion Controls are to be conducted at the 
end of each construction day and after each rainfall event (>25mm); and 

• Any failure to the stormwater system shall be immediately rectified to prevent uncontrolled 
discharge from the site. 
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6 Stormwater Management 

6.1. Objectives 

The stormwater management objectives have been set in accordance with QUDM (2016) and BCC City 

Plan (2014), including but not limited to: 

• The proposed development shall ensure that all stormwater drainage is directed to a lawful 
point of discharge in accordance with QUDM Section 3.9 (2016); 

• No adverse impact on adjoining or downstream properties; and 

• Water quality treatment to achieve the SPP water quality objectives. 

6.2. Overall Stormwater Management 

The overall stormwater management strategy consists of the following: 

• Estate stormwater is treated by biobasins as part of the larger development. Stage 3 (the 
development site) is to be treated by bioretention basin B2 to the south, discharging to 
Cabbage Tree Creek, meeting the state water quality targets for the site. 

• Stormwater runoff for a fully developed site was considered as part of the estate flood 
modelling. Modelling shows improved flooding conditions due to the site draining directly to 
the creek and other flood mitigation measures (such as flood barriers and the use of the sports 
field as flood storage). Therefore, no stormwater detention is proposed. 

• Minor flows to be taken by underground pipes, and overland flows for major events as per 
Calibre Group drawings (refer to Appendix D).  

Refer to “Carseldine Urban Village Updated Stormwater Management Plan” (2019) by DesignFlow 

included in Appendix D for further details. 

6.3. Lawful Point of Discharge 

The nominated lawful point of discharge for the site is the two existing kerb inlet pits within Plaza 

Place. Refer to Appendix D for the stormwater infrastructure drawings.  

6.4. Stormwater Quantity Management 

6.4.1. Stormwater Quantity Calculations 

The Rational Method was used to estimate the site flow for both the existing and developed site 

conditions. 

Existing Conditions 

The subject site consists of two catchments. 

• EX1 (0% impervious, 2250m2) – Ground discharging to the drain along the rear of the site as 
sheet flow 
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• EX2 (0% impervious, 1720m2) – Ground discharging to Plaza Place as sheet flow 

The total fraction impervious for the existing catchment is 0%. Note that the existing catchment 

includes the site only and does not include any external areas. 

Table 6-1 – Existing Site Flows (EX1 to rear of site) 

Parameters Units 
Design Storm Event (yr ARI) 

1 2 5 10 20 50 100 

Catchment Area ha 0.255 

Time of Concentration min 19.0 

Runoff Coefficient (Cy)   0.53 0.56 0.63 0.66 0.69 0.76 0.79 

Rainfall Intensity (Iy) mm/hr 71.24 80.41 108.82 127.81 146.15 170.05 188.08 

Peak Flow  L/s 27 32 48 60 72 91 106 

 

Table 6-2 – Existing Site Flows (EX2 to Plaza Place) 

Parameters Units 
Design Storm Event (yr ARI) 

1 2 5 10 20 50 100 

Catchment Area ha 0.172 

Time of Concentration min 20.0 

Runoff Coefficient (Cy)   0.53 0.56 0.63 0.66 0.69 0.76 0.79 

Rainfall Intensity (Iy) mm/hr 69.42 78.35 106.05 124.57 142.47 165.81 183.44 

Peak Flow  L/s 18 21 32 39 47 60 69 

 

Developed Conditions 

Under developed conditions, there are two internal catchments: 

• C1 (90% impervious, 2106m2) – Northern portion of the site discharging to Plaza Pl 
stormwater infrastructure  

• C2 (90% impervious, 2164m2) – Southern portion of the site discharging to Plaza Pl 
stormwater infrastructure 

The total fraction impervious of the developed catchment is 90%. Note that the developed catchment 

includes the site only and does not include any external areas. 

Table 6-3 – Developed Site Flows (C1) 

Parameters Units 
Design Storm Event (yr ARI) 

1 2 5 10 20 50 100 

Catchment Area ha 0.211 

Time of Concentration min 6.0 

Runoff Coefficient (Cy)   0.68 0.73 0.81 0.86 0.90 0.98 1.00 

Rainfall Intensity (Iy) mm/hr 109.75 123.89 167.96 197.63 226.47 264.38 293.22 

Peak Flow  L/s 44 53 80 99 119 152 172 
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Table 6-4 – Developed Site Flows (C2) 

Parameters Units 
Design Storm Event (yr ARI) 

1 2 5 10 20 50 100 

Catchment Area ha 0.216 

Time of Concentration min 6.0 

Runoff Coefficient (Cy)   0.68 0.73 0.81 0.86 0.90 0.98 1.00 

Rainfall Intensity (Iy) mm/hr 109.75 123.89 167.96 197.63 226.47 264.38 293.22 

Peak Flow  L/s 45 54 82 102 122 156 176 

 

External Upstream Catchments 

There are no upstream catchments due to the installation of the concrete drain to the rear of the site, 

which diverts any upstream flows from the existing vegetation around the site. 

6.4.2. Stormwater Detention Requirements 

In accordance with the BCC City Plan Schedule 6 - Section 7.5.2 (2014), stormwater detention may be 

required under three specific conditions: 

• When a development is likely to increase run-off to such an extent that the downstream 
drainage (both piped and overland) cannot cater for the additional capacity or adverse 
impacts are created; 

• Where there is no practical way to increase the downstream system capacity; and 

• If the increase in flows from the development would cause adverse flooding impacts to 
adjacent or downstream properties. 

The BCC City Plan (2014) then continues to state that stormwater detention requirements may be 

waived where: 

• The development will not cause adverse impacts or actionable nuisance to surrounding 
properties; 

• The site discharges directly into the lower catchments of creeks or major drains where it 
would generally be undesirable to have detention where it may allow peak flows from the 
site to coincide with the wider catchment flood peak; 

• The proposal is for residential development where stormwater is disposed to Council’s kerb 
and channel or piped stormwater system and major flows from the site would drain to 
Councils road reserve. 

 

Flood modelling for the “Carseldine Urban Village Updated Stormwater Management Plan” (2019) by 

DesignFlow (refer to Appendix D) has accounted for a 90% impervious area developed area for the 

catchment in which 41 & 49 Plaza Street sits. As the proposed developed case for the site is 90% 

impervious, this sits within the assumptions made within the 2019 stormwater management report. 

As per Section 5.3.3, “Flood impact maps demonstrate no significant adverse impacts occurring 
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external to the site as a result of the development”. Despite the overall loss of flood storage across the 

development of Carseldine Village, flood modelling indicates no adverse impacts due to the site’s 

relatively minor impact compared to the creek catchment and other flood mitigation devices such as 

using the sports field as flood storage. 

Therefore, as the site discharges directly into the lower catchments of Cabbage Creek and flood 
modelling has indicated no adverse impacts due to development, no stormwater detention is 
proposed.  

 

6.4.3. Stormwater Infrastructure 

Stormwater infrastructure was constructed as part of the larger Carseldine Urban Village development. 
Refer to Appendix D for Calibre Group stormwater drainage plans.  

This stormwater infrastructure includes two connection points of 375mm dia pipes, one for each 
existing lot. These connect to twin 1530mm dia pipes within Plaza Place, which discharge to the 
biobasin to the south. These pipes have been designed for a 90% impervious developed site. According 
to the Calibre Group drawings, these stormwater pipes have been designed for the Q2 event. A 
capacity assessment has been completed as per Table 4-1 to show the existing stormwater 
infrastructure has sufficient capacity to convey post-developed site runoff. Refer to Calibre Group 
stormwater drawing 1401-RevB in Appendix D for further details of the existing stormwater 
infrastructure. 

 
Table 6-5 - Pipe Capacity Check 

Pipe ID Size (mm dia) Slope Capacity at Grade 
(L/s) 

Calculated Inflow 
(10% AEP) 

G1/AH (LPOD1) 375 2.03% 250 99* 

6/AA (LPOD1) 2x1350 0.2% 4600 2782** 

G1/AG (LPOD2) 375 1.39% 207 102* 

5/AA (LPOD2) 2x 1350 0.2% 4600 2940** 

*Rational method calculations from Section 6.4.1 

** From Calibre Group Stormwater drawings 
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6.5. Stormwater Quality Management 

6.5.1. Introduction 

The operational phase of the management plan focuses on appropriate consideration of Stormwater 

Quality Improvement Devices and Water Sensitive Urban Design (WSUD) principles to be incorporated 

into the total water cycle management of the developed site.  

The State Planning Policy (2017) states for a proposed material change of use that involves a site area 

greater than 2,500m2 and will result in an impervious area greater than 25% a Site Based Stormwater 

Quality Management Plan is required. 

6.5.2. Pollutants 

Pollutants typically generated during the operational phase of the development are shown below (BCC, 

2015). 

Table 6-6  – Pollutants typically generated during the operational phase 

Pollutant Sources 

Litter Construction, construction, food waste materials 

Sediment Exposed soils and stockpiles 

Oxygen demanding substances Organic or chemical matter 

Nutrients (N & P) Nitrogen, phosphorus 

Pathogens / Faecal coliforms Sewerage 

Hydrocarbons Fuel and oil spills 

Heavy metals (with fine sediment) Sediment runoff 

Surfactants Detergents from car washing, cleansing agents 

Organochlorines & organophosphates Pesticides, herbicides 

Thermal pollution Heat (i.e. runoff from impervious areas) 

pH altering substances Washwaters 

6.5.3. Water Quality Objectives 

The State Planning Policy (2017) sets out the following water quality objectives for South East 

Queensland in order to protect downstream receiving waters: 

• Total Suspended Solids (TSS)   80% reduction 

• Total Phosphorus (TP)   60% reduction 

• Total Nitrogen (TN)   45% reduction 

• Gross Pollutant (>5mm)  90% reduction  
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The percent reductions listed above are the target reductions for comparing mitigated site annual 

pollutant loads with unmitigated site annual pollutant loads. The proposed treatment strategy selected 

for the development will ensure these objectives are met for all pollutants. 

6.5.4. Proposed Treatment Strategy 

As per the “Carseldine Urban Village Updated Stormwater Management Plan” (2019) stormwater 

management report by DesignFlow, the site is treated as part of the development as a whole, with the 

site runoff being treating by bioretention basin B2 to meet the state planning policy water quality 

objectives, located to the south of the site. This bioretention basin discharges to Cabbage Tree Creek.  

 

 
Figure 6-1 - Carseldine Urban Village Overall Stormwater Management Plan (DesignFlow 2019) 

 

As such, no further on-site stormwater quality management is proposed for the development. 
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7 Services, Works, and Infrastructure 

7.1. Policies 

The internal sewerage and water reticulation works proposed within the development will comply with 

the following documents:  

• AS 3500.2 Plumbing and Drainage – Sanitary plumbing and drainage; and  

• AS 3500.1 Plumbing and Drainage – Water Services.  

All privately owned water supply infrastructure will be designed in accordance with the relevant 

plumbing and drainage standards to ensure adequate connection to the UU owned water reticulation 

main. Any live works will comply with the following documents:  

• Relevant UU development guidelines & standard drawings; 

• SEQ WS&S D&C Code – Amendment to Sewerage Code of Australia; and 

• Water Association of Australia (WSAA) Sewerage Code of Australia guidelines and standard 
drawings. 

7.2. Sewerage Reticulation 

The site is to connect to the existing 160mm dia. sewer property connections, serviced by the existing 

250mm dia. PE water within Plaza Place.  

A 2018 SAN placed with UU by Calibre Consulting, refer to Appendix D, for connection to the existing 

sewer network as well as a wastewater network report for the Carseldine Village development. The 

SAN shows the network had adequate capacity for the development.  

Note that the suitability of this proposed connection point is subject to discussions with UU to be 

undertaken at the Operational Works stage.  

Detailed sewer reticulation drawings will be provided as part of the future Operational Works for civil 

works application once the development application has been approved by Council.  

Please refer Appendix C which illustrates the schematic services layout.  

7.3. Water Reticulation 

A 250mm PE water main is under construction  as part of Stage 5 to the north of the site. A new 

property connection is to be constructed to connect to this proposed main to service the development.  

A 2018 SAN placed with UU by Calibre Consulting, refer to Appendix D, for connection to the existing 

water network as well as a wastewater network report for the Carseldine Village development. The 

SAN shows the network had adequate capacity for the development.  

Note that the suitability of this proposed connection point is subject to discussions with UU to be 

undertaken at the Operational Works stage.  
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Any works connections to the existing water main shall be carried out by UU at the cost of the applicant 

unless written permission is granted for connection to be made by a nominated contractor. The 

contractor shall take all precautions to minimise inconvenience to the residences serviced by the 

existing water infrastructure. 

Detailed water reticulation drawings will be provided as part of a future Operational Works for civil 

works application once the development application has been approved by Council. 

Please refer to Appendix C which illustrates the proposed services layout.  

7.4. Electricity, Communications and Gas 

Electricity, gas, and telecommunication infrastructure is available in the near vicinity of the subject 

site. Although the capacity of these existing services has not been determined, it is anticipated that 

the availability of these services and the required capacity for the proposed development should not 

pose an issue to the completion of the project.  

The developer or an electrical consultant should contact the NBN during the Operational Works phase 

to confirm their requirements for the development. 

Please refer to Appendix C for an illustration of the proposed services layout.  
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8 Conclusions and Recommendations 

This Engineering Services Report has assessed the stormwater management, earthworks, and service 

infrastructure for the proposed development at 41 & 49 Plaza Place, Carseldine. Earthworks, erosion, 

and sediment control solutions required on site can be performed using common and accepted 

methods. It is noted that the proposed earthworks will trigger retaining works which will have to be 

constructed according to BCC codes.  

The stormwater management strategy has the following components: 

• Site to discharge to existing stormwater infrastructure in Plaza Place. The infrastructure 
within Plaza Place has been designed to accommodate the developed site flows. 

• Site stormwater is treated by the existing bioretention basin to the south, constructed as 
part of the estate works. 

• Flood modelling for the entire estate considers a fully developed site and shows no adverse 
impacts on the downstream creek flooding, and thus no stormwater detention is proposed. 

The proposed civil services strategy has the following components: 

• Re-use of the existing sewer connections to infrastructure available within Plaza Place. 

• Construct new property service connection to the water main to the north of the site under 
construction as part of Stage 5. 

Service supply points for water and sewer reticulation, electricity, telecommunications and gas are 

located within close proximity to the proposed development and should not present any major 

connection issues.  

This report has demonstrated that the proposed development proposal provides an acceptable 

solution for all engineering services and has been designed to comply with BCC's City Plan (2014). 
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Appendix C – Civil Works Drawings 
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Appendix D – Estate Stormwater Documentation 
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Dia 1200 RCP with one way flap 
valve
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Diversion of flows north west of 
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2x1200RCP to outfall



 

• 

• 

 

• 

• 

• 

• 

• 

• 

o 

o 

o 



 



Client:  Economic Development Queensland

Peak Flood Depths
Local Catchment Analysis

Existing Case
(TUFLOW Case LE02c)

50% AEP Event

Carseldine Urban Village

© Hydrology and Water Management Consulting Pty Ltd (HWMC) 2019. 
HWMC endeavours to ensure that the information contained in this
figure is correct at the time of publication.  Furthermore, HWMC makes
no representations, warranties or guarantees about its accuracy,

Site

Cadastral Data

Model Extent

External Boundary

1D Pipes - Existing

1m Contour (LiDAR)

LEGEND

<= 0.2
0.2 - 0.5
0.5 - 0.75
0.75 - 1
1 - 1.25
1.25 - 1.5
1.5 - 1.75
1.75 - 2
> 2

Depth (m)



Client:  Economic Development Queensland

Peak Flood Depths
Local Catchment Analysis

Existing Case
(TUFLOW Case LE02b)

5% AEP Event

Carseldine Urban Village

© Hydrology and Water Management Consulting Pty Ltd (HWMC) 2019. 
HWMC endeavours to ensure that the information contained in this
figure is correct at the time of publication.  Furthermore, HWMC makes
no representations, warranties or guarantees about its accuracy,

Site

Cadastral Data

Model Extent

External Boundary

1D Pipes - Existing

1m Contour (LiDAR)

LEGEND

<= 0.2
0.2 - 0.5
0.5 - 0.75
0.75 - 1
1 - 1.25
1.25 - 1.5
1.5 - 1.75
1.75 - 2
> 2

Depth (m)



Client:  Economic Development Queensland

Peak Flood Depths
Local Catchment Analysis

Existing Case
(TUFLOW Case LE02b)

1% AEP Event

Carseldine Urban Village

© Hydrology and Water Management Consulting Pty Ltd (HWMC) 2019. 
HWMC endeavours to ensure that the information contained in this
figure is correct at the time of publication.  Furthermore, HWMC makes
no representations, warranties or guarantees about its accuracy,

Site

Cadastral Data

Model Extent

External Boundary

1D Pipes - Existing

1m Contour (LiDAR)

LEGEND

<= 0.2
0.2 - 0.5
0.5 - 0.75
0.75 - 1
1 - 1.25
1.25 - 1.5
1.5 - 1.75
1.75 - 2
> 2

Depth (m)



 



Client:  Economic Development Queensland

Peak Flood Depths
Local Catchment Analysis

Proposed Case
(TUFLOW Case LP02d)

50% AEP Event

Carseldine Urban Village

© Hydrology and Water Management Consulting Pty Ltd (HWMC) 2019. 
HWMC endeavours to ensure that the information contained in this
figure is correct at the time of publication.  Furthermore, HWMC makes
no representations, warranties or guarantees about its accuracy,

Site

Cadastral Data

Model Extent

External Boundary

Design Conts (0.1m)

Proposed Case Z-Point Modifiers

1D Pipes - Existing

1D Pipes - Proposed

LEGEND

<= 0.2
0.2 - 0.5
0.5 - 0.75
0.75 - 1
1 - 1.25
1.25 - 1.5
1.5 - 1.75
1.75 - 2
> 2

Depth (m)



Client:  Economic Development Queensland

Peak Flood Depths
Local Catchment Analysis

Proposed Case
(TUFLOW Case LP02c)

5% AEP Event

Carseldine Urban Village

© Hydrology and Water Management Consulting Pty Ltd (HWMC) 2019. 
HWMC endeavours to ensure that the information contained in this
figure is correct at the time of publication.  Furthermore, HWMC makes
no representations, warranties or guarantees about its accuracy,

Site

Cadastral Data

Model Extent

External Boundary

Design Conts (0.1m)

Proposed Case Z-Point Modifiers

1D Pipes - Existing

1D Pipes - Proposed

LEGEND

<= 0.2
0.2 - 0.5
0.5 - 0.75
0.75 - 1
1 - 1.25
1.25 - 1.5
1.5 - 1.75
1.75 - 2
> 2

Depth (m)



Client:  Economic Development Queensland

Peak Flood Depths
Local Catchment Analysis

Proposed Case
(TUFLOW Case LP02c)

1% AEP Event

Carseldine Urban Village

© Hydrology and Water Management Consulting Pty Ltd (HWMC) 2019. 
HWMC endeavours to ensure that the information contained in this
figure is correct at the time of publication.  Furthermore, HWMC makes
no representations, warranties or guarantees about its accuracy,

Site

Cadastral Data

Model Extent

External Boundary

Design Conts (0.1m)

Proposed Case Z-Point Modifiers

1D Pipes - Existing

1D Pipes - Proposed

LEGEND

<= 0.2
0.2 - 0.5
0.5 - 0.75
0.75 - 1
1 - 1.25
1.25 - 1.5
1.5 - 1.75
1.75 - 2
> 2

Depth (m)





Client:  Economic Development Queensland

Peak Flood Level Impacts
Local Catchment Analysis

(TUFLOW Case LP02d Vs LE02c)

50% AEP Event

Carseldine Urban Village

© Hydrology and Water Management Consulting Pty Ltd (HWMC) 2019. 
HWMC endeavours to ensure that the information contained in this
figure is correct at the time of publication.  Furthermore, HWMC makes
no representations, warranties or guarantees about its accuracy,

Site

Cadastral Data

Model Extent

External Boundary

Design Conts (0.1m)

Developed Case Z-Point Modifiers

1D Pipes - Existing

1D Pipes - Proposed

LEGEND

Less than -0.2
-0.1 to -0.2
-0.05 to -0.1
-0.02 to -0.05
-0.01 to -0.02
-0.01 to 0.01
0.01 to 0.02
0.02 to 0.05
0.05 to 0.1
0.1 to 0.2
Greater than 0.2
Was Wet - Now Dry
Was Dry - Now Wet

Impact (m)



Client:  Economic Development Queensland

Peak Flood Level Impacts
Local Catchment Analysis

(TUFLOW Case LP02c Vs LE02b)

5% AEP Event

Carseldine Urban Village

© Hydrology and Water Management Consulting Pty Ltd (HWMC) 2019. 
HWMC endeavours to ensure that the information contained in this
figure is correct at the time of publication.  Furthermore, HWMC makes
no representations, warranties or guarantees about its accuracy,

Site

Cadastral Data

Model Extent

External Boundary

Design Conts (0.1m)

Developed Case Z-Point Modifiers

1D Pipes - Existing

1D Pipes - Proposed

LEGEND

Less than -0.2
-0.1 to -0.2
-0.05 to -0.1
-0.02 to -0.05
-0.01 to -0.02
-0.01 to 0.01
0.01 to 0.02
0.02 to 0.05
0.05 to 0.1
0.1 to 0.2
Greater than 0.2
Was Wet - Now Dry
Was Dry - Now Wet

Impact (m)



Client:  Economic Development Queensland

Peak Flood Level Impacts
Local Catchment Analysis

(TUFLOW Case LP02c Vs LE02b)

1% AEP Event

Carseldine Urban Village

© Hydrology and Water Management Consulting Pty Ltd (HWMC) 2019. 
HWMC endeavours to ensure that the information contained in this
figure is correct at the time of publication.  Furthermore, HWMC makes
no representations, warranties or guarantees about its accuracy,

Site

Cadastral Data

Model Extent

External Boundary

Design Conts (0.1m)

Developed Case Z-Point Modifiers

1D Pipes - Existing

1D Pipes - Proposed

LEGEND

Less than -0.2
-0.1 to -0.2
-0.05 to -0.1
-0.02 to -0.05
-0.01 to -0.02
-0.01 to 0.01
0.01 to 0.02
0.02 to 0.05
0.05 to 0.1
0.1 to 0.2
Greater than 0.2
Was Wet - Now Dry
Was Dry - Now Wet

Impact (m)



01

01

A

GENERAL
LOCALITY PLAN,
DRAWING INDEX AND NOTES

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

CATCH DRAIN

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:32:44 +10'00'

DEV2022/1329
16 December 2022



02

02

A

GENERAL
SETOUT PLAN

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:33:00 +10'00'

DEV2022/1329
16 December 2022



03

03

A

GENERAL
LAYOUT PLAN

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:33:10 +10'00'

DEV2022/1329
16 December 2022



04

04

A

EARTHWORKS
CONTOUR PLAN
SHEET 1

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:33:19 +10'00'

DEV2022/1329
16 December 2022



05

05

A

EARTHWORKS
CONTOUR PLAN
SHEET 2

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:33:30 +10'00'

DEV2022/1329
16 December 2022



06

06

A

TEMPORARY 
TURNAROUND DETAILS

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:33:39 +10'00'

DEV2022/1329
16 December 2022



07

07

A

CATCH DRAIN 
CROSS SECTIONS
PHASE 1 WORKS

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:33:49 +10'00'

DEV2022/1329
16 December 2022



08

08

A

CATCH DRAIN 
CROSS SECTIONS
FUTURE PHASE 2 WORKS

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:34:01 +10'00'

DEV2022/1329
16 December 2022



09

09

A

EROSION AND SEDIMENT
CONTOUR PLAN
LAYOUT PLAN

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:34:12 +10'00'

DEV2022/1329
16 December 2022



10

10

A

EROSION AND SEDIMENT
CONTOUR PLAN
NOTES

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

 

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:34:32 +10'00'

DEV2022/1329
16 December 2022



11

11

A

EROSION AND SEDIMENT
CONTOUR PLAN
DETAILS

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:34:48 +10'00'

DEV2022/1329
16 December 2022



12

12

A

SAFETY IN DESIGN

RW JB

AS SHOWN

A FOR APPROVAL 27.07.2022 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

12

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:34:57 +10'00'

DEV2022/1329
16 December 2022



101

01

A

GENERAL
LOCALITY PLAN,
DRAWING INDEX AND NOTES

DES JB

AS SHOWN

A FOR APPROVAL 27.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

CATCH DRAIN

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:35:09 +10'00'

DEV2022/1329
16 December 2022



102

02

A

GENERAL
SETOUT PLAN

DES JB

AS SHOWN

A FOR APPROVAL 25.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:35:19 +10'00'

DEV2022/1329
16 December 2022



103

03

A

GENERAL
LAYOUT PLAN

DES JB

AS SHOWN

A FOR APPROVAL 25.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:35:28 +10'00'

1-106-11

BSD-8102

BSD-8102

M. Fallon
7 December 2022

DEV2022/1329
16 December 2022



104

04

A

EARTHWORKS
CONTOUR PLAN

DES JB

AS SHOWN

A FOR APPROVAL 25.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:35:40 +10'00'

DEV2022/1329
16 December 2022



105

05

A

CATCH DRAIN 
CROSS SECTIONS
EXISTING PHASE 1 WORKS

DES JB

AS SHOWN

A FOR APPROVAL 25.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:35:54 +10'00'

DEV2022/1329
16 December 2022



106

06

A

CATCH DRAIN 
CROSS SECTIONS
PROPOSED PHASE 2 WORKS

DES JB

AS SHOWN

A FOR APPROVAL 25.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:36:04 +10'00'

DEV2022/1329
16 December 2022



107

07

A

EROSION AND SEDIMENT
CONTOUR PLAN
LAYOUT PLAN

DES JB

AS SHOWN

A FOR APPROVAL 25.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

NORTH

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:36:16 +10'00'

DEV2022/1329
16 December 2022



108

08

A

EROSION AND SEDIMENT
CONTOUR PLAN
NOTES

DES JB

AS SHOWN

A FOR APPROVAL 25.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

 

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:36:26 +10'00'

DEV2022/1329
16 December 2022



109

09

A

EROSION AND SEDIMENT
CONTOUR PLAN
DETAILS

DES JB

AS SHOWN

A FOR APPROVAL 25.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:36:36 +10'00'

DEV2022/1329
16 December 2022



110

10

A

SAFETY IN DESIGN

DES JB

AS SHOWN

A FOR APPROVAL 25.07.22 AA

A1

Drawn Designed Checked Date

Scale

Drawing No Revision

Sheet

Project

Drawing Title

DO NOT SCALE THIS DRAWING
IF IN DOUBT - ASK!

of

REVISIONS
No Description Date By

MS JUL '22

10

Client

Approved

LOCALITY PLAN

ECONOMIC
DEVELOPMENT

QUEENSLAND (EDQ)

CARSELDINE VILLAGE
CATCH DRAIN

PHASE 2

22-106-

Mark Andrew Shaw BEng 
(Civil), MIEAust, RPEQ 17544 
2022.07.27 13:36:46 +10'00'

DEV2022/1329
16 December 2022



SW
D

SW
D

SW
D

SWD

SW
D

SW
D

SW
D

SW
D

SW
D

SW
D

SW
D

SW
D

B
EA

M
S 

   
   

   
   

   
   

   
 R

O
A

D

1027

1023
1024
1025

1029

1021

1028

1026

1022

10021003100410051006

1020 1016101710181019

10371036103510341033103210311030

10471048104910501051105210531054

1011
1010

1007

1015

1008

1012
1013

1009

1014

1042
1041

1038

1046

1039

1043
1044

1040

1045

1001

FUTURE
STAGE

ROAD 01

LANE 02 LA
NE

 01

ROAD 06

RO
AD

 12

LA
NE

 03

LANE 05LA
NE

 02

RO
AD

 05

LA
NE

 04

EXISTING ROAD

14
.0

14.0

14
.0

14
.0

14.0 14
.0

14.0

14.0

14.0
14.0

14.0
14.0

14.0

14
.0

14.0

14
.0

14
.0

14.0

15.0

15.0

15.0

16.0

16.0

16.0

17.0

18.0

19.0

20.0

13.5 13
.5

14.5

14.5

14.5

15.5

15.5

15.5

16.5
16.5

16.5

17.5

18.5

19.5

15.0

15.0

15.0

16.0

16.0

16.0

14.514.5

14.514.5
15.5

15.5

15.5

16.5
16.5

14.0

14
.0

15.0

15
.0

14.5

14
.5

15.5

15
.5

15.5
15.5

13.0
13.0

14.0

12.512.5
13.5

2/AB1/CR

G1/CD

G1/CC

G1/CB

G1/CF

G1/CE

1/C
A

1/AB 3/AB 4/AB

1/A
C

5/A
B

G1/AP

G1/AQ

G1/AJ

G1/AN

G1/AL
G1/AK

G1/AM

3/1

G1/AE

G1/AD

F1/AZ1

2/CR(2) 2/AB(2)

2/AB(2)

3/C
R(

2)

1/CR(2)

5/CN(2)

4/CN(2)

3/CN(2)

2/CN(2)

1/CN(2)

5/CA(2)

4/CA(2)

3/CA(2)

2/CA(2)

1/CA(2)

1/AB(2)

1/AB(2)

3/AB(2) 4/AB(2)

3/AB(2) 4/AB(2)

1/AC(2)

2/AC(2)

5/AB(2)

6/AB(2)

7/AB(2)

2/CR3/CR4/CR

5/C
R 6/C

N
5/C

N
4/C

N
2/C

N

6/CR

7/CR

5/C
A

4/C
A

3/C
A

2/C
A

6/A
B

2/A
C

7/A
B

BASIN

BE
AM

S 
RO

AD
G1/AW

G1/AX

G1/AV

G1/AU

3/CN

EX1

11/AA

12/AA

13/AA

14/AA

15/AA

16/AA

17/AA

18/AA

19/AA

20/AA
21/AA

22/AA

F1/AF

G1/AH

G1/AG

ROAD 01

APPROVED

FOR CONSTRUCTION
REVISION DATE ISSUE DETAILS

DRAWING No. REVISIONPROJECT No.

PROJECT DRAWING TITLESTATUS SCALE

C

CLIENT

DISCLAIMER

ECONOMIC DEVELOPMENT
QUEENSLAND

PDA. REF NO. DEV2019/1074

calibregroup.com

CARSELDINE URBAN VILLAGE
STAGE 1ECONOMIC DEVELOPMENT

QUEENSLAND

FOR & ON BEHALF OF CALIBRE PROFESSIONAL SERVICES PTY LTD

LESLIE ROCHE RPEQ 14843

A1
A3

1010 0 20 30 40 50m1:1000
1:2000

1412 A

STORMWATER DRAINAGE
EXTERNAL CATCHMENT PLAN

A LINE AZ1 ADDED AR AA23.03.21

15-003002.01

NOTE:
REFER DRG.15-003002.01-1410 FOR LEGEND AND
NOTES.

Cross Section A

Q100 = 0.285m3/s
tc = 10mins
A = 0.5ha
I = 243mm/hr
C = 0.85

Cross Section B

Q100 = 0.750m3/s
tc = 12mins
A = 1.4ha
I = 226mm/hr
C = 0.85

DEV2022/1329
16 December 2022



LIGHT POLE #

LIGHT POLE #

CAUTION

SLOW

DOWN

AUTION

SLOW

DOWN

SLOW

DOWN

DOWN DO

CAUTION

LIGHT POLE #

LIGHT POLE #

LIGHT POLE #

CAUTION

SLOW

DOWN

CAUTION

SLOW

DOWN

CAUTION

SLOW

DOWN

CAUTION

SLOW

DOWN

E

E

E

E

SLOW

DOWN

DOWN DDOW D

CAUTIONCAUTION

EEEEEEEEEEEE

EEEEEEEEEE

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II
II

II

AS NOTED
SCALE: LANDSCAPE ARCHITECTURE

DRAWING:

QUALITY
Management System

ISO 9001

SOUTHPAC
certifications

CE
RT I F

I CAT I ON  D I FFERENT LY

ENVIRONMENT
Management System

ISO 14001

SOUTHPAC
certifications

CE
RT I F

I CAT I ON  D I FFERENTLY

OHS
Management System

AS 4801

SOUTHPAC
certifications

CE
RT I F I CAT I ON  D I FFERENTLY

DISCLAIMER: DESIGNS DOCUMENTED ON THIS DRAWING

ARE THE PROPERTY OF SAUNDERS HAVILL GROUP PTY

LTD AND ARE NOT AUTHORISED FOR REPRODUCTION OR

USE IN WHOLE OR PART WITHOUT WRITTEN

PERMISSION.  THESE PLANS HAVE BEEN PREPARED FOR

THE EXCLUSIVE USE OF THE CLIENT. SAUNDERS HAVILL

GROUP DO NOT ACCEPT RESPONSIBILITY  FOR ANY USE

OF OR RELIANCE UPON THE CONTENTS OF THESE

DRAWINGS BY ANY THIRD PARTY. CONFIRM ALL

DIMENSIONS ON SITE AND CLARIFY ANY DISCREPANCIES

PRIOR TO CONSTRUCTION.

9 THOMPSON STREET, BOWEN HILLS QLD 4006

PHONE 1300 123 SHG  WWW.SAUNDERSHAVILL.COM

DATE DESCRIPTION CHECKED

DRAWING #:

saunders
havill
group

CHECKED:DRAWN:

PROJECT:CLIENT:
ISSUE

AMENDMENTS: LANDSCAPE

COVER SHEET22.06.2022 CLIENT ISSUE CT

RM

10448 L 40 C

FW/CT

A

J
:\
1
0
4
4
8
 B

e
a
m

s
 R

o
a
d
, 

C
a
rs

e
ld

in
e
 (

E
D

Q
)\

W
o
rk

in
g
 F

ile
s
\A

u
to

C
A

D
\L

 -
 L

a
n
d
s
c
a
p
e
\D

ra
in

a
g
e
 C

a
tc

h
\1

0
4
4
8
 L

 4
0
 -

 C
o
v
e
r 

S
h
e
e
t.
d
w

g

ECONOMIC DEVELOPMENT

QUEENSLAND

ADJOINING

DEVELOPMENT

SITE LAYOUT PLAN
SCALE: 1:1500 @ A1

BEAMS ROAD

R
A

IL
W

A
Y

 L
IN

E

ISSUE C 01.07.2022

REVISED COUNCIL SUBMISSION

10448 L 40  LANDSCAPE COVER SHEET     C      01.07.2022

10448 L 41  LANDSCAPE LAYOUT AND PLANTING PLAN     C      01.07.2022

10448 L 42  LANDSCAPE CONSTRUCTION DETAILS     C      01.07.2022

DWG NO. DRAWING TITLE           ISSUE        DATE

DRAWING SCHEDULE

CARSELDINE VILLAGE BEAMS ROAD, CARSELDINE - CATCH DRAIN - PHASE 1
LANDSCAPE DOCUMENTATION

STAGE LAYOUT PLAN
SCALE: 1:500 @ A1

CARSELDINE VILLAGE

BEAMS RD, CARSELDINE

CATCH DRAIN - PHASE 1

GHGHT POLE #OLE #

HT POLE #T POLE GHGHT 

CATCH

DRAIN

REFER LAYOUT AND PLANTING
PLAN 10448 L 41 PART 1

REFER LAYOUT AND PLANTING
PLAN 10448 L 41 PART 2

ADJOINING

DEVELOPMENT

E
X

T
E

N
T

 O
F

 W
O

R
K

S

E
X

T
E

N
T

 O
F

 W
O

R
K

S

01.07.2022 COUNCIL SUBMISSION ISSUE RMB

01.07.2022 REVISED COUNCIL SUBMISSION RMC

DEV2022/1329
16 December 2022



LIGHT POLE #

LIGHT POLE #

MASS PLANTING:

PLANT @ 6/M2

MIX OF

1165 LOM lon - (90%)

22 WES fru - (10%)

GRAVEL ACCESS PATH:

Refer to Civil

1000

LD

03

SPADE EDGE:

Refer to Detail

SCE

SCE

SCE

LD

04

LOCKING RAIL:

Refer to Detail

LD

02

TURFING AREA:

Refer to Detail

LD

01

MASS PLANTING:

Refer to Detail

NOTE:

Total Catch Drain Area:1450m2

70% Turf (1020m2), 30%

Planting (430m2) as agreed with

Council (To Eastern side of

gravel access path).
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LEGEND
PROPOSED TREE:

Refer to Planting Plan and Schedule

PLANTING AREA:

Refer to Landscape Specification

TURFED AREA:

Refer to Landscape Specification

GROUNDCOVERS & FEATURE

PLANTS:

Refer to Planting Plan and Schedule

EXTENT OF WORKS BOUNDARY:

Refer to Landscape Plans
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Spade Cut Edge

Refer to Landscape Specification
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MIN 2 TIMES DIA OF POT

1
5

0
 M

IN

ROOTBALL:

Ensure top of rootball is level with surrounding

ground. Form an earthen basin around the

base of the plant to hold water

WATERING-Thoroughly water the root ball of

each plant immediately after planting.

TREEGUARD SLEEVE:

(Only where nominated in drawings or

Specification). Install Standard sleeve - 450mm

high. Install to Manufacture's details.

PLANTING:

Shrub or groundcover set vertical. Refer to

Landscape Plans and plant schedule.

FERTILISER:

Slow Release for

natives per planitng. SUBGRADE CULTIVATION:

To a depth of 150mm.

TOPSOIL:

Depth and type varies -

Refer to Specifications.

MULCH:

100mm Mulch -

Refer to Specifications.

Pull away from base of plant.

NOTE: Crown planting areas centrally -

typically 1:10Max.

EXISTING SUBGRADE

1
5
0

1
0
0

TURF:

A Grade couch or equivalent.

Refer to Specifications.

TOPSOIL:

100mm site topsoil.

Refer to Specifications.

SUBGRADE CULTIVATION:

To a depth of 150mm.

EXISTING SUBGRADE

45°

SPADE EDGING:

Cut edge to a depth of 150mm.

Taper mulch into cut area.

TURF FINISH

SUBGRADE

SUBGRADE

MULCH:

Refer to Specifications.

TOPSOIL:

Refer to Specifications.
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0
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125 PARALLEL FLANGE CHANNEL (PFC) POST.

YELLOW 5" POWDERCOATED FINISH AFTER

GALCANISING - REFER BSD-7051

65NB x 3.6mm WALL (MEDIUM DUTY) MS PIPE

WITH END CAPS FULLY FILLET WELDED

FLUSH. POWDERCOAT FINISH TO BCC

STANDARD COLOUR "YELLOW 5"

(AS2700S-1996 "Y11 CANARY" EQUIV.) AFTER

GALVANISING (REFER BSD-1003 & BSD-7051).

ROAD/DRIVEWAY AS SPECIFIED

OR TO ENGINEERS DETAIL
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0REFLECTIVE TAPE - REFER DETAIL
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APPLY RETRO-REFLECTIVE TAPE

TO BOTH SIDES OF RAIL

REFLECTIVE TAPE - REFER DETAIL

REFER LOCK DETAIL - SIDE ELEVATION

PACK AUGER HOLD WITH N25 CONCRETE

TO TAPER TO GROUND SURFACE MINIMUM

100mm CONCRETE SURROUNDING POST

65NB x 3.6mm WALL (MEDIUM DUTY) MS PIPE

WITH END CAPS FULLY FILLET WELDED

FLUSH. POWDERCOAT FINISH TO BCC

STANDARD COLOUR "YELLOW 5"

(AS2700S-1996 "Y11 CANARY" EQUIV.) AFTER

GALVANISING (REFER BSD-1003 & BSD-7051).

REFER LOCK DETAIL - END ELEVATION

Ø
3
0
0

7
5

1
0
0

2
0
0

1
0
0

WHITE OR SILVER

RETRO-REFLECTIVE TAPE

RED RETRO-REFLECTIVE TAPE

WHITE OR SILVER

RETRO-REFLECTIVE TAPE

50

R
50

50

8
6

10

100

4
0

2
5

CHAIN TO HOLD PADLOCK

WELDED TO POST

COUNCIL TO SUPPLY AND

INSTALL PADLOCK CONTACT
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PLATE). WELD TO RAIL.

Ø85mm HOLE CUT IN

POST FOR 65NB RAIL.

PROTECTION HOUSING

(6mm PLATE). DASHED

FOR CLARITY)

50x110x10mm MILD

STEEL PLATE WELD
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AND FULLY FILLET

WELD 15mm RADIUS
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LEGEND
PROPOSED TREE:
Refer to Planting Plan and Schedule

PLANTING AREA:
Refer to Landscape Specification

TURFED AREA:
Refer to Landscape Specification

GROUNDCOVERS & FEATURE
PLANTS:
Refer to Planting Plan and Schedule

EXTENT OF WORKS BOUNDARY:
Refer to Landscape Plans

PLANTING EDGING:
Spade Cut Edge
Refer to Landscape Specification
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MASS PLANTING:
Refer to Detail

MASS PLANTING:
PLANT @ 6/M2

MIX OF
2215 LOM lon - (90%)
40 WES fru - (10%)

GRAVEL ACCESS PATH:
Refer to Civil

NOTE:
Total Catch Drain Area:1300m2

70% Turf (890m2), 30% Planting
(410m2) as agreed with Council
(To Northern and Eastern side
of gravel access path).
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SPADE EDGE:
Refer to Detail

TURFING AREA:
Refer to Detail
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LOCKING RAIL:
Refer to Detail

NOTE:
Remove temporary turn around
and make good as part of phase
2 works.
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MIN 2 TIMES DIA OF POT

15
0 

M
IN

ROOTBALL:
Ensure top of rootball is level with surrounding
ground. Form an earthen basin around the
base of the plant to hold water
WATERING-Thoroughly water the root ball of
each plant immediately after planting.

TREEGUARD SLEEVE:
(Only where nominated in drawings or
Specification). Install Standard sleeve - 450mm
high. Install to Manufacture's details.

PLANTING:
Shrub or groundcover set vertical. Refer to
Landscape Plans and plant schedule.

FERTILISER:
Slow Release for
natives per planitng. SUBGRADE CULTIVATION:

To a depth of 150mm.

TOPSOIL:
Depth and type varies -
Refer to Specifications.

MULCH:
100mm Mulch -
Refer to Specifications.
Pull away from base of plant.

NOTE: Crown planting areas centrally -
typically 1:10Max.

EXISTING SUBGRADE

15
0

10
0

TURF:
A Grade couch or equivalent.
Refer to Specifications.

TOPSOIL:
100mm site topsoil.
Refer to Specifications.

SUBGRADE CULTIVATION:
To a depth of 150mm.

EXISTING SUBGRADE

45°

SPADE EDGING:
Cut edge to a depth of 150mm.
Taper mulch into cut area.

TURF FINISH

SUBGRADE

SUBGRADE

MULCH:
Refer to Specifications.

TOPSOIL:
Refer to Specifications.

Ø100x6mm END PLATE

10
0

17
25

97
5

125 PARALLEL FLANGE CHANNEL (PFC) POST.
YELLOW 5" POWDERCOATED FINISH AFTER
GALCANISING - REFER BSD-7051

65NB x 3.6mm WALL (MEDIUM DUTY) MS PIPE
WITH END CAPS FULLY FILLET WELDED
FLUSH. POWDERCOAT FINISH TO BCC
STANDARD COLOUR "YELLOW 5"
(AS2700S-1996 "Y11 CANARY" EQUIV.) AFTER
GALVANISING (REFER BSD-1003 & BSD-7051).

ROAD/DRIVEWAY AS SPECIFIED
OR TO ENGINEERS DETAIL

3770

65
0

81
6

3500
==

100
100

100
100

50REFLECTIVE TAPE - REFER DETAIL

WHITE OR SILVER RETRO-REFLECTIVE TAPE
RED RETRO-REFLECTIVE TAPE

APPLY RETRO-REFLECTIVE TAPE
TO BOTH SIDES OF RAIL

REFLECTIVE TAPE - REFER DETAIL

REFER LOCK DETAIL - SIDE ELEVATION

PACK AUGER HOLD WITH N25 CONCRETE
TO TAPER TO GROUND SURFACE MINIMUM
100mm CONCRETE SURROUNDING POST

65NB x 3.6mm WALL (MEDIUM DUTY) MS PIPE
WITH END CAPS FULLY FILLET WELDED
FLUSH. POWDERCOAT FINISH TO BCC
STANDARD COLOUR "YELLOW 5"
(AS2700S-1996 "Y11 CANARY" EQUIV.) AFTER
GALVANISING (REFER BSD-1003 & BSD-7051).

REFER LOCK DETAIL - END ELEVATION

Ø
30
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75
10

0
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0
10

0WHITE OR SILVER
RETRO-REFLECTIVE TAPE

RED RETRO-REFLECTIVE TAPE

WHITE OR SILVER
RETRO-REFLECTIVE TAPE

50

R50

50

86

10

100

40
25

CHAIN TO HOLD PADLOCK
WELDED TO POST

COUNCIL TO SUPPLY AND
INSTALL PADLOCK CONTACT
COUNCIL ON 07 3403 8888

PROTECTION HOUSING (6mm
PLATE). WELD TO RAIL.

Ø85mm HOLE CUT IN
POST FOR 65NB RAIL.

PROTECTION HOUSING
(6mm PLATE). DASHED
FOR CLARITY)
50x110x10mm MILD
STEEL PLATE WELD
BIRD MOUTH TO RAIL
AND FULLY FILLET
WELD 15mm RADIUS
TO CORNERS.
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MASS PLANTING DETAIL
SCALE: 1:20 @ A1

TURFING DETAIL
SCALE: 1:10 @ A1

LD
01

LD
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RM

PLANT SCHEDULE

SPADE CUT EDGE DETAIL
SCALE: 1:10 @ A1

LD
03

ENTRANCE BARRIER - LOCKRAIL WITH STEEL POSTS - (BSD-7054)LD
04

ELEVATION
SCALE: 1:20 @ A1

PLAN VIEW
SCALE: 1:20 @ A1

SECTION ELEVATION A-A
SCALE: 1:20 @ A1

REFLECTIVE TAPE DETAIL
SCALE: 1:5 @ A1
APPLY TO BOTH SIDE OF POST

LOCK DETAIL - END ELEVATION
SCALE: 1:5 @ A1

LOCK DETAIL - SIDE ELEVATION
SCALE: 1:5 @ A1
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CARSELDINE URBAN VILLAGE
STAGE 1
FOR ECONOMIC DEVELOPMENT QUEENSLAND

LOCALITY PLAN
N.T.S

CONSTRUCTION HOLD POINT
PRIOR TO CONSTRUCTION THE CONTRACTOR
SHALL VERIFY LOCATION AND LEVELS OF ALL

EXISTING CROSSINGS AND CONNECTION POINTS.

CONSTRUCTION NOTE
THESE DRAWINGS ARE TO BE READ IN CONJUNCTION WITH:
· ACID SULPHATES SOILS REPORT  (PREPARED BY GALLAGHER ENVIROMENTAL - GE20.025.L1)
· GEOTECHNICAL REPORT (PREPARED BY SGS - SGS/17/E184B 29 MAY 2018)
· FLORA FAUNA MANAGEMENT PLAN (FFMP) (PREPARED BY 28 SOUTH)
· DISPERSIVE SOILS MANAGEMENT PLAN (DSMP) (PREPARED BY GALLAGHER ENVIROMENTAL - GE20.025.R1)

SURVEYOR
LAND PARTNERS

BRISBANE CITY COUNCIL
AREA OF SITE: 3.51 ha

PDA. REF NO. DEV2019/1074

CONSTRUCTION HOLD POINT
ONCE THE BASE OF MANHOLES, INSPECTION PITS, GULLIES AND

FIELD INLETS FOR STORMWATER DRAINAGE AND SEWER
RETICULATION HAVE BEEN POURED, FURTHER CONSTRUCTION

SHALL NOT PROCEED UNTIL THE SUPERINTENDENT AND OR
ENGINEER HAVE INSPECTED THE WORKS FOR FINISHED LEVELS

AND APPROVED CONSTRUCTION TO CONTINUE.
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DATUM RL 10.0 

EXISTING SURFACE

TOP OF BLOCK WORK RETAINING WALL
(MIN. 500mm ABOVE 1% AEP LEVELS)

1% AEP PEAK FLOOD
LEVEL (RL13.84) (mAHD)

APPROX. TOP OF ACOUSTIC
FENCE TO BE A MINIMUM OF
3.6m ABOVE EXISTING SURFACE
TYPE P2 POSTS.

1% AEP PEAK FLOOD
LEVEL (RL13.79) (mAHD)

*

LONGITUDINAL SECTION - EXISTING RAIL BOUNDARY
HORIZ SCALE: 500

VERTICAL SCALE: 50
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CHAINAGES

DATUM RL 10.0 

LONGITUDINAL SECTION - EW-ACOUSTIC-FENCE
HORIZ SCALE: 500

VERTICAL SCALE: 50
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1 ISSUED FOR APPROVAL CHC AA1.11.19
2 16.04.20 ACOUSTIC FENCE ALIGNMENT REVISED AA AA
3 14.05.20 ACOUSTIC FENCE AND BLOCK WALL LEVELS REVISED AA AA
4 28.05.20 RETAINING WALL LEVELS AMENDED CHC DC
5 25.06.20 NOTES AMENDED CHC DC
6 16.07.20 ACOUSTIC FENCE CHAINAGES AND LONGITUDINAL SECTION AMENDED CHC AA
7 21.01.21 ACOUSTIC FENCE SHIFTED, CONCRETE SLEEPER RETAINING WALL ADDED AA AA
8 23.03.21 END OF ACOUSTIC FENCE ADJUSTED AR AA
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STORMWATER DRAINAGE
LAYOUT PLAN
SHEET 2 OF 6

1 ISSUED FOR APPROVAL CHC AA1.11.19
2 16.04.20 STORMWATER DRAINAGE NETWORK AMENDED CHC AA
A 28.10.20 CARPARKING ON ROAD 1 AND 5 REVISED CHC AA
B 23.03.21 LINE AZ1 ADDED AR AA
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STORMWATER DRAINAGE
LAYOUT PLAN
SHEET 3 OF 6

1 ISSUED FOR APPROVAL CHC AA1.11.19
2 16.04.20 STORMWATER DRAINAGE NETWORK AMENDED CHC AA
3 15.05.20 SEWER ALIGNMENT REVISED AA AA
4 29.05.20 OUT/1 LOCATION REVISED AA AA
A 23.03.21 LINE AZ1 ADDED AR AA
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UNDERGROUND ELECTRICITY
CABLES EXIST IN THIS VICINITY.
CONTACT ENERGEX FOR CABLE

LOCATIONS. EXTREME CARE MUST
BE TAKEN WHILST EXCAVATING

CAUTION !!
UNDERGROUND

ELECTRICAL CABLES

UNDERGROUND TELECOMMUNICATION
CABLES EXIST IN THIS VICINITY.
CONTACT SUPPLIER FOR CABLE

LOCATIONS. EXTREME CARE MUST
BE TAKEN WHILST EXCAVATING.

CAUTION !!
UNDERGROUND

TELECOMMS CABLES

OVERHEAD ELECTRICITY CABLES
EXIST IN THIS VICINITY. CONTACT

ENERGEX WHERE CABLE
CLEARANCE IS COMPROMISED BY

MACHINERY.

CAUTION !!
OVERHEAD

ELECTRICAL CABLES

UNDERGROUND GAS MAIN
EXIST IN THIS VICINITY.

CONTACT SUPPLIER FOR MAIN
LOCATIONS. EXTREME CARE MUST

BE TAKEN WHILST EXCAVATING

CAUTION !!
UNDERGROUND

GAS MAIN

1410 A

STORMWATER DRAINAGE
CATCHMENT PLAN

SHEET 1 OF 2

1 ISSUED FOR APPROVAL CHC AA1.11.19
2 16.04.20 CATCHMENT AREAS AMENDED CHC AA
3 15.05.20 MINOR DRAINAGE AMENDMENTS AA AA
4 07.07.20 1/CN CATCHMENT REMOVED CHC AA
A 23.03.21 LINE AZ1 ADDED AR AA

15-003002.01
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CATCHMENT TABLE
CATCHMENT

No.
CATCHMENT

AREA (Ha.)
1/CR 0.0056
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G1/AG 0.0616
G1/AD 0.1031
G1/AE 0.0934
G1/AN 0.0932
G1/AM 0.0786
G1/AP 0.0809
G1/AQ 0.0768
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G1/CD 0.0283
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1/CA(2)
2/CA(2)
3/CA(2)
4/CA(2)
5/CA(2)

0.0247
0.0218
0.0152
0.0185
0.0139

1/CA
2/CA
3/CA
4/CA
5/CA

0.0051
0.0086
0.0073
0.0060
0.0084

1/AB(2)
2/AB(2)
3/AB(2)
4/AB(2)
1/AB

0.0739
0.0667
0.0667
0.0738

2/AB
0.0060
0.0086

3/AB
4/AB
1/AC

0.0086
0.0086

2/AC
5/AC
6/AC
7/AC

0.0052
0.0073
0.0063
0.0147
0.0078

1/AC(2)
2/AC(2)

0.0248
0.0152

5/AB(2)
6/AB(2)
7/AB(2)

0.0185
0.0218
0.0139

G1/AU 0.0506
G1/AV 0.0730
G1/AW 0.0973
G1/AX 0.0846
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CATCHMENTS INCLUDED IN DESIGN
OF LINE AA.
Q10 DESIGN FOR ROADS
Q20 DESIGN FOR FUTURE BUILDINGS
Q100 MAJOR EVENT
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No.

CATCHMENT
AREA (Ha.)

LINEJOIN FOR CONTINUATION, REFER RIGHT
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Q100 MAJOR EVENT
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STORMWATER DRAINAGE
CATCHMENT PLAN

SHEET 2 OF 2

1 ISSUED FOR APPROVAL CHC AA1.11.19
2 16.04.20 CATCHMENT AREAS AMENDED CHC AA
3 15.05.20 MINOR DRAINAGE AMENDMENTS AA AA
A 23.03.21 LINE AZ1 ADDED AR AA
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Yrs min mm/h ha ha L/s min mm/h ha ha L/s L/s m m % % L/s L/s min mm/hr ha L/s m % mm m/s m m m % m m m/s m m m m m m m
2  F1/1 90 0.77 0.6 10 116 0.134 0.101 33 5 151 0.127 0.097 41 41 0.064 FSIP-6x9 41 0 5 151 0.097 41 6.288 0.41 375 0.37 1.51 1 G1 0.007 6.96 0.048 0.048 0.05 0.003 0.156 0.94 13.156 13.13 13.673 13.67 13.72 14.212 0.49  F1/1
2  G2/1 90 0.77 0.6 10 116 0.117 0.088 28 5 151 0.111 0.085 36 36 2.443 0.078 0.04 0.5 2.5 GULLY BK-S 36 0 5.05 150 0.182 76 14.765 0.4 375 0.69 1.52 0.47 1 T9/T10 0.024 2.29 0.055 2.66 0.064 0.19 0.028 0.228 1.08 13.11 13.051 13.615 13.587 13.68 14.424 0.745  G2/1
2  3/1 0 MH1050 5.18 149 0.182 437 112.797 0.83 600 1.55 0.122 1 0.122 0.122 0.86 0.925 0.4 2.18 13.031 12.1 13.465 12.5 13.59 13.95 0.363  3/1
2  OUT/1 HW outlet 12.5 12.757  OUT/1
2  1/2 0 MH1050 5.43 147 0.295 120 13 0.4 525 0.56 1.07 0 1 T3/T6 0.016 1.84 0.029 2.19 0.035 0.05 0.009 0.244 1.22 13.033 12.981 13.492 13.485 13.53 14.527 1  1/2
2  2/2 0 MH1050 5.54 146 0.295 119 79.943 0.4 600 0.42 1.04 0 0.88 T10 0.009 2.09 0.019 2.68 0.024 0.03 0.029 0.228 1.21 12.961 12.642 13.466 13.44 13.49 14.817 1.326  2/2
2  3/2 0 MH1200 6.23 139 0.342 132 29.037 0.4 600 0.47 1.37 0 1 T1/T3 0.011 0.86 0.01 1.02 0.011 0.05 0.013 0.242 1.24 12.622 12.506 13.43 13.417 13.44 14.451 1.009  3/2
2  4/2 0 MH1050 6.36 138 0.467 178 22.526 0.4 600 0.63 1.56 0 1 T1/T3 0.02 1.59 0.032 1.91 0.039 0.08 0.019 0.285 1.34 12.486 12.396 13.385 13.366 13.42 14.305 0.882  4/2
2  5/2 0 MH1350 6.55 137 1.548 563 73.216 0.4 675 1.57 1.53 0 1 T3/T6 0.126 1.79 0.226 2.14 0.27 0.45 0.328 0.599 1.68 12.376 12.083 13.14 12.811 13.41 13.994 0.584  5/2
2  6/2 0 MH1350 7.04 134 1.674 598 15.685 0.4 675 1.67 1.32 0 1 T1/T3 0.142 1.27 0.18 1.52 0.217 0.88 0.082 0.675 1.67 12.063 12 12.631 12.492 12.85 13.577 0.729  6/2
2  OUT/2 HW outlet 12.49 12.995  OUT/2
2  1/3 0 MH1050 6.29 139 0.945 338 11.233 0.4 600 1.2 1.93 0 1 T1/T3 0.073 1.53 0.112 1.76 0.129 0.3 0.034 0.433 1.55 12.54 12.495 13.57 13.536 13.7 14.187 0.488  1/3
2  2/3 0 MH1200 6.39 138 1.081 390 19.914 0.4 600 1.38 1.79 0 1 T1/T3 0.097 0.93 0.09 1.07 0.104 0.4 0.08 0.497 1.56 12.475 12.396 13.446 13.366 13.55 14.124 0.574  2/3
2  G1/4 90 0.77 0.6 10 116 0.064 0.049 16 5 151 0.061 0.047 20 20 1.908 0.066 0.03 0.5 2.5 GULLY BK-S 20 0  G1/6 5 151 0.047 20 2.369 9.03 375 0.18 1.04 1 G1 0.002 7 0.011 0.011 0.01 0 0.049 2.28 13.061 12.847 13.44 13.44 13.45 14.551 1.1  G1/4
2  G1/5 90 0.77 0.6 10 116 0.173 0.131 42 5 151 0.164 0.126 53 53 2.856 0.088 0.04 0.5 2.5 GULLY BK-S 52 1  G1/8 5 151 0.126 52 5.465 0.71 375 0.47 1.59 1 G1 0.011 6.62 0.074 0.074 0.09 0.005 0.153 1.22 12.9 12.861 13.421 13.417 13.5 14.41 0.915  G1/5
2  G1/6 90 0.77 0.6 10 116 0.112 0.085 27 5 151 0.106 0.081 34 36 0 3 SAG BK-S 36 0  G1/7 5 151 0.081 36 2.663 0.41 375 0.33 2.19 1 G1 0.005 4.39 0.024 0.024 0.04 0.001 0.146 0.91 12.739 12.728 13.537 13.536 13.56 14.248 0.687  G1/6
2  G1/7 90 0.77 0.6 10 116 0.072 0.055 18 5 151 0.069 0.053 22 22 0 2.5 SAG BK-S 22 0 5 151 0.053 22 5.414 0.41 375 0.2 2.11 1 G1 0.002 4.57 0.009 0.009 0.02 0.001 0.113 0.79 12.755 12.733 13.537 13.536 13.55 14.264 0.718  G1/7
2  G1/8 90 0.77 0.6 10 116 0.108 0.081 26 5 151 0.102 0.078 33 34 2.398 0.077 0.04 0.5 2.5 GULLY BK-S 34 0 5 151 0.078 34 10.493 0.4 375 0.31 1.91 1 G1 0.005 5.21 0.025 0.025 0.04 0.004 0.142 0.88 12.125 12.083 12.815 12.811 12.84 13.599 0.759  G1/8
2  G1/9 90 0.77 0.6 10 116 0.078 0.059 19 5 151 0.074 0.057 24 24 2.08 0.069 0.03 0.5 2.5 GULLY BK-S 24 0 5 151 0.057 24 7.578 0.4 375 0.22 1.9 1 G1 0.002 5.24 0.012 0.012 0.02 0.001 0.118 0.8 12.113 12.083 12.813 12.811 12.83 13.586 0.761  G1/9
2  22/AA 90 0.77 0.6 10 116 0.016 0.012 4 5 151 0.015 0.012 5 20 0 SAG BK-S 20 0  LOST 5 151 0.012 20 8.131 0.52 375 0.18 1.03 1 G1 0.002 7 0.012 0.012 0.01 0.003 0.101 0.83 15.543 15.501 15.724 15.723 15.74 16.91 1.175  22/AA
2  21/AA 90 0.77 0.6 10 116 0.081 0.061 20 5 151 0.077 0.059 25 43 0 SAG BK-S 43 0  22/AA 5 151 0.071 63 9.343 0.6 375 0.57 1.18 0.68 1 G1/T3/T6 0.016 3.69 0.061 4.07 0.067 0.63 0.056 0.179 1.2 15.481 15.425 15.663 15.604 15.73 16.914 1.184  21/AA
2  20/AA 0 MH1800 5.37 147 0.186 969 18.748 0.53 1200 0.86 1.08 0 0.76 T6/T9 0.037 2.57 0.096 2.71 0.101 0.39 0.097 0.483 2.28 14.6 14.5 15.133 15.061 15.23 17.653 2.419  20/AA
2  19/AA 0 MH2100 5.53 146 0.186 968 13.636 0.59 1200 0.86 1.04 0 1 T5/T8 0.037 1.28 0.048 1.34 0.05 0.67 0.08 0.47 2.36 14.48 14.4 15.013 14.922 15.06 17.673 2.61  19/AA
2  18/AA 0 MH2100 5.64 145 0.186 968 35.368 0.59 1200 0.86 1.01 0 1 T1/T2 0.037 0.25 0.009 0.009 -0.13 0.081 0.468 2.37 14.38 14.17 14.913 14.958 14.92 18.533 3.611  18/AA
2  17/AA 0 MH1800 5.93 142 0.186 966 12.161 0.66 1200 0.85 1.02 0 1 T2/T5 0.037 0.54 0.02 0.02 -0.04 0.011 0.455 2.46 14.15 14.07 14.938 14.942 14.96 18.503 3.545  17/AA
2  16/AA 0 MH1800 6.04 141 0.186 966 32.182 1.15 1200 0.85 1.02 0 1 T2/T5 0.037 0.61 0.023 0.023 -0.02 0.018 0.392 3.01 14.05 13.68 14.919 14.926 14.94 17.974 3.032  16/AA
2  15/AA 0 MH1800 6.3 139 0.276 1244 51 0.86 1200 1.1 1.1 0 1 T1/T3 0.062 1.6 0.099 1.94 0.12 0.1 0.05 0.485 2.9 13.66 13.22 14.827 14.777 14.95 16.702 1.756  15/AA
2  14/AA 0 MH1800 6.73 136 0.276 1242 19.016 0.68 1350 0.87 1.17 0 0.89 T5/T8 0.038 0.53 0.021 0.57 0.022 0.05 0.01 0.49 2.65 13.2 13.07 14.757 14.746 14.78 15.798 1.019  14/AA
2  13/AA 0 MH1800 6.89 135 0.276 1241 20.943 0.57 1350 0.87 1.26 0 1 T2/T5 0.038 0.69 0.026 0.026 0.05 0.011 0.514 2.48 13.05 12.93 14.72 14.709 14.75 15.701 0.955  13/AA
2  12/AA 0 MH2100 7.02 134 0.41 1591 17.172 0.52 1350 1.11 1.35 0 1 T3/T6 0.063 1.93 0.122 2.28 0.143 0.09 0.015 0.604 2.57 12.91 12.82 14.587 14.572 14.73 15.595 0.865  12/AA
2  11/AA 0 MH2100 7.16 133 0.41 1590 25.371 0.45 1350 1.11 1.31 0 1 T5/T8 0.063 1.19 0.075 1.24 0.078 0.09 0.022 0.629 2.43 12.8 12.685 14.497 14.474 14.58 15.503 0.928  11/AA
2  10/AA 0 MH2100 7.36 131 0.409 1588 24.539 0.25 1350 1.11 1.34 0 1 T1/T2 0.063 0.21 0.013 0.013 0.09 0.022 0.75 1.94 12.665 12.604 14.461 14.44 14.47 15.351 0.877  10/AA
2  9/AA 0 MH2100 7.33 131 0.535 1671 13.666 0.2 1350 1.17 1.39 0 1 T3/T6 0.07 1.86 0.13 2.22 0.154 0.1 0.013 0.832 1.8 12.584 12.556 14.31 14.297 14.46 15.289 0.825  9/AA
2  8/AA 0 MH 7.71 129 0.542 2306 51.548 0.2 1500 1.3 1.17 0 1 T2/T5 0.087 0.72 0.062 0.062 0.11 0.055 0.951 1.95 12.536 12.433 14.234 14.179 14.3 15.405 1.108  8/AA
2  7/AA 0 MH2100 7.94 127 0.622 2353 17.264 0.2 1500 1.33 1.18 0 1 T1/T3 0.09 0.44 0.04 0.5 0.045 0.11 0.019 0.964 1.96 12.413 12.379 14.14 14.121 14.19 15.147 0.962  7/AA
2  6/AA 0 MH 7.03 134 1.22 2782 58.87 0.2 (2x)1350 0.97 1.31 0 0.9 T1/T3 0.048 0.83 0.04 0.97 0.047 0.07 0.04 0.74 1.73 12.359 12.241 14.081 14.041 14.13 15.081 0.954  6/AA
2  5/AA 0 MH 7.01 134 1.234 2940 22.305 0.2 (2x)1350 1.03 1.36 0 1 T1/T3 0.054 1.33 0.072 1.61 0.086 0.08 0.017 0.766 1.75 12.221 12.176 13.969 13.952 14.06 14.601 0.546  5/AA
2  4/AA 0 MH 7.19 132 1.303 2980 16.122 0.25 (2x)1350 1.04 1.33 0 1 T1/T3 0.055 0.39 0.021 0.43 0.024 0.08 0.013 0.721 1.92 12.156 12.116 13.93 13.918 13.95 14.382 0.428  4/AA
2  3/AA 0 MH 9.12 121 1.939 2629 58.472 0.2 (2x)1350 0.92 2.3 0 1 T9/T10 0.043 1.94 0.083 2.22 0.095 0.06 0.035 0.715 1.71 10.822 10.705 13.834 13.799 13.93 14.328 0.398  3/AA
2  2/AA 0 0 0 0 0 0 0 0 0.5 1 MH 0 0  1/AA 9.55 119 1.934 3161 137.788 0.2 (2x)1350 1.1 2.31 0 1 T1/T3 0.062 0.81 0.051 0.91 0.057 0.09 0.121 0.802 1.78 10.685 10.409 13.748 13.628 13.81 14.108 0.303  2/AA
2  1/AA 0 0 0 0 0 0 0 0 0.5 1 MH 0 0  LOST 10.53 113 1.92 3128 57.645 0.24 (2x)1350 1.09 2.41 0 1 T1/T3 0.061 1.29 0.078 1.46 0.089 0.09 0.049 0.751 1.91 10.389 10.25 13.549 13.5 13.64 14.339 0.701  1/AA
2  OUT/AA HW outlet 13.5 13.814  OUT/AA
2  1/AB 99 0.77 0.6 10 116 0.08 0.062 20 5 151 0.08 0.062 26 26 3.38 0.042 0.02 0.5 2.5 F1-6x9 on-grade 20 6  2/AB 5 151 0.062 20 13.2 0.5 375 0.18 1.03 1 G1 0.002 7 0.011 0.011 0.01 0.002 0.101 0.82 14.145 14.079 14.435 14.434 14.45 15.652 1.206  1/AB
2  2/AB 99 0.77 0.6 10 116 0.075 0.058 19 5 151 0.075 0.058 24 30 3.596 0.045 0.02 0.5 2.5 F1-6x9 on-grade 23 7  3/AB 5.11 150 0.119 42 13.2 0.5 375 0.38 1.05 0.54 1 G1/T1 0.008 2.45 0.018 0.018 0.05 0.007 0.151 1.02 14.059 13.993 14.416 14.409 14.43 15.586 1.152  2/AB
2  3/AB 99 0.77 0.6 10 116 0.075 0.058 19 5 151 0.075 0.058 24 32 3.645 0.046 0.02 0.5 2.5 F1-6x9 on-grade 24 8  4/AB 5.22 149 0.177 66 13.2 0.5 450 0.41 1.09 0.36 0.83 T1 0.009 1.33 0.012 0.012 0.05 0.007 0.177 1.13 13.918 13.852 14.397 14.39 14.41 15.519 1.11  3/AB
2  4/AB 99 0.77 0.6 10 116 0.082 0.064 21 5 151 0.082 0.063 27 34 3.754 0.047 0.02 0.5 2.5 F1-6x9 on-grade 26 8  5/AB 5.22 149 0.239 91 11.45 0.5 450 0.57 1.24 0.28 1 T1 0.017 1.39 0.023 0.023 0.1 0.012 0.212 1.23 13.832 13.775 14.367 14.356 14.39 15.452 1.062  4/AB
2  5/AB 97 0.77 0.6 10 116 0.025 0.019 6 5 151 0.024 0.019 8 18 2.881 0.036 0.01 2.5 2.5 F1-6x9 on-grade 14 5  6/AB 5.32 148 0.298 118 13.5 0.5 450 0.74 1.36 0.11 1 T9/T10 0.028 2.37 0.066 2.73 0.076 0.17 0.023 0.247 1.32 13.755 13.687 14.289 14.266 14.37 15.344 0.978  5/AB
2  6/AB 96 0.77 0.6 10 116 0.036 0.028 9 5 151 0.036 0.028 12 16 2.755 0.034 0.01 0.6 2.5 F1-6x9 on-grade 12 4  7/AB 5.43 147 0.326 129 13.5 0.75 450 0.81 1.33 0.1 1 T1 0.033 0.65 0.022 0.022 0.2 0.028 0.231 1.57 13.667 13.566 14.245 14.217 14.27 15.263 0.997  6/AB
2  7/AB 96 0.77 0.6 10 116 0.022 0.017 5 5 151 0.021 0.016 7 11 0.026 2.67 2.5 FSIP-6x9 11 0  G1/AP 5.54 146 0.342 138 9.5 1 525 0.64 1.38 0.08 0.86 T1 0.021 -0.01 0 0 0.1 0.01 0.205 1.77 13.491 13.396 14.218 14.208 14.22 15.059 0.842  7/AB
2  8/AB 0 MH1200 5.62 145 0.342 138 14.405 1.21 600 0.49 1.49 0 0.88 T10 0.012 2.09 0.025 2.68 0.032 0.05 0.007 0.184 1.87 13.321 13.147 14.182 14.175 14.22 14.867 0.652  8/AB
2  9/AB 0 MH1350 5.63 145 0.455 183 17.612 0.5 750 0.41 1.57 0 1 T2 0.009 0.28 0.002 0.002 0.03 0.005 0.246 1.45 12.997 12.909 14.173 14.168 14.18 14.806 0.631  9/AB
2  10/AB 0 MH1350 5.78 143 0.455 181 60.823 0.5 750 0.41 1.71 0 1 T8/T10 0.009 1.79 0.015 2.11 0.018 0.03 0.016 0.245 1.45 12.889 12.585 14.153 14.137 14.17 15.079 0.908  10/AB
2  11/AB 0 MH1350 6.28 139 0.581 263 14.648 0.44 750 0.6 2.1 0 1 T2/T4 0.018 0.44 0.008 0.008 0.06 0.008 0.309 1.54 12.565 12.5 14.129 14.121 14.14 14.779 0.642  11/AB
2  1/AC 98 0.77 0.6 10 116 0.03 0.023 7 5 151 0.03 0.023 10 10 2.175 0.027 0.01 0.74 2.5 F1-6x9 on-grade 7 2  2/AC 5 151 0.023 7 11.2 0.55 375 0.07 1 1 G1 0 7 0.002 0.002 0 0 0.06 0.64 14.152 14.09 14.357 14.357 14.36 15.481 1.122  1/AC
2  2/AC 97 0.77 0.6 10 116 0.022 0.017 6 5 151 0.022 0.017 7 9 2.161 0.027 0.01 0.74 2.5 F1-6x9 on-grade 7 2  5/AB 5.09 150 0.04 14 8.9 2.7 375 0.13 1 0.5 1 T1 0.001 2.03 0.002 0.002 0 0 0.057 1.36 14.07 13.83 14.355 14.356 14.36 15.399 1.042  2/AC
2  G1/AD 90 0.77 0.6 10 116 0.103 0.078 25 5 151 0.098 0.075 31 53 0.005 0.8 2.62 SAG BK-S 53 0  2/AA 5 151 0.075 53 6.668 4.17 525 0.25 2.17 1 G2 0.003 6.29 0.02 0.02 0.02 0.001 0.088 2.24 12.8 12.522 13.919 13.918 13.94 14.187 0.249  G1/AD
2  G1/AE 90 0.77 0.6 10 116 0.093 0.071 23 5 151 0.089 0.068 28 48 2.991 0.072 0.04 1.02 2.5 GULLY BK-M 48 0  4/AZ 5 151 0.068 48 3.325 0.92 375 0.44 2.62 1 G2 0.01 4.63 0.045 0.045 0.08 0.003 0.138 1.32 13.016 12.985 13.954 13.952 14 14.328 0.328  G1/AE
2  F1/AF 5 0.77 0.6 16 94 1.392 0.85 222 16 94 1.392 0.85 222 222 0.177 1050 MH with 9x9 Grate 222 0  G1/AD 16 94 0.85 222 20.91 1.85 450 1.4 6.68 1 G1 0.099 1.83 0.182 0.182 0.61 0.127 0.244 2.52 11.41 11.024 14.232 14.105 14.41 14.437 0.023  F1/AF
2  2/AF 0 MH1050 16.17 94 0.85 221 6.177 2.63 450 1.39 6.98 0 1 T10 0.099 1.52 0.15 1.92 0.19 0.6 0.037 0.219 2.87 11.004 10.842 13.955 13.918 14.15 14.232 0.087  2/AF
2  G1/AG 90 0.77 0.6 10 116 0.062 0.047 15 5 151 0.058 0.045 19 32 2.04 0.068 0.04 1 2.5 GULLY BK-M 32 0  G1/AD 5 151 0.045 172 4.736 1.39 375 1.56 3.33 1 G2 0.123 3.44 0.425 0.425 0.96 0.045 0.261 2.09 13.261 13.195 14.086 14.041 14.51 14.551 0.04  G1/AG
2  G1/AH 90 0.77 0.6 10 116 0.074 0.056 18 5 151 0.07 0.054 23 39 0.02 2.48 GULLY BK-M 39 0  G1/AG 5 151 0.054 179 8.261 2.03 375 1.62 2.79 1 G2 0.133 4.27 0.569 0.569 1.04 0.086 0.234 2.46 13.731 13.563 14.206 14.121 14.78 15.046 0.27  G1/AH
2  G1/AJ 90 0.77 0.6 10 116 0.115 0.087 28 5 151 0.109 0.083 35 59 2.977 0.091 0.05 0.5 2.5 GULLY BK-S 56 3  G1/AM 5 151 0.083 56 2.699 1.88 375 0.5 1.44 1 G2 0.013 9.7 0.125 0.125 0.1 0.003 0.123 1.77 13.768 13.717 14.182 14.179 14.31 15.111 0.804  G1/AJ
2  G1/AK 90 0.77 0.6 10 116 0.082 0.062 20 5 151 0.078 0.059 25 42 0 12.98 -24.89 SAG BK-S 42 0  G1/AL 5 151 0.059 42 6.316 1.94 375 0.38 1.46 1 G2 0.007 9.7 0.071 0.071 0.06 0.004 0.105 1.65 13.967 13.844 14.443 14.44 14.51 15.206 0.692  G1/AK
2  G1/AL 90 0.77 0.6 10 116 0.096 0.072 23 5 151 0.091 0.069 29 49 0.002 15.54 2.5 SAG BK-S 49 0  G1/AH 5 151 0.069 49 5.183 1.83 375 0.44 1.59 1 G2 0.01 9.2 0.093 0.093 0.08 0.004 0.116 1.69 13.939 13.844 14.444 14.44 14.54 15.207 0.67  G1/AL
2  G1/AM 90 0.77 0.6 10 116 0.079 0.06 19 5 151 0.075 0.057 24 43 0 0.45 2.5 SAG BK-M 43 0  G1/AN 5 151 0.057 43 5.792 2 375 0.39 2.04 1 G2 0.008 6.85 0.054 0.054 0.06 0.004 0.106 1.69 13.431 13.315 14.14 14.137 14.19 14.748 0.554  G1/AM
2  G1/AN 90 0.77 0.6 10 116 0.093 0.071 23 5 151 0.089 0.068 28 48 0 0.45 2.5 SAG BK-M 48 0 5 151 0.068 48 2.044 3.23 375 0.44 2.06 1 G2 0.01 6.74 0.066 0.066 0.08 0.002 0.099 2.07 13.431 13.365 14.138 14.137 14.2 14.748 0.544  G1/AN
2  G1/AP 90 0.77 0.6 10 116 0.081 0.061 20 5 151 0.077 0.059 25 25 0 0.45 2.5 SAG BK-S 25 0  G1/AQ 5 151 0.059 25 2.044 1.92 450 0.16 1.34 1 G2 0.001 9.7 0.012 0.012 0.01 0 0.076 1.38 13.586 13.547 14.175 14.175 14.19 14.774 0.587  G1/AP
2  G1/AQ 90 0.77 0.6 10 116 0.077 0.058 19 5 151 0.073 0.056 23 23 0 0.45 2.5 SAG BK-S 23 0 5 151 0.056 23 4.813 1.99 450 0.15 1.69 1 G2 0.001 8.68 0.01 0.01 0.01 0 0.074 1.38 13.425 13.329 14.176 14.175 14.19 14.774 0.589  G1/AQ
2  IN/AR 0 0 0 0 0 0 0 0 0 1050 MH with 9x9 Grate 0 0 5 151 0 543 8.192 0.61 675 1.52 0.117 0 0 0 0.42 0.034 0.468 2.05 11 10.95 14.1 14.066 14.1 14.5 0.4  IN/AR
2  1/AR 0 MH1050 5.07 150 0 543 40.261 0.5 675 1.52 4.67 0 1 T1/T3 0.117 0.84 0.099 1.01 0.119 0.42 0.168 0.508 1.88 10.93 10.73 13.967 13.799 14.09 15.039 0.953  1/AR
2  2/AS 0 0 0 0 0 0 0 0 0 1050 MH with 9x9 Grate 0 0 5.09 150 0 636 18.474 0.2 1050 0.73 0.028 0 0 0 0.05 0.01 0.538 1.42 12.764 12.727 14.41 14.4 14.41 15.1 0.69  2/AS
2  1/AS 0 MH1800 5.25 149 0 636 75.675 0.2 1050 0.73 1.62 0 1 T6/T9 0.028 2.26 0.062 2.57 0.071 0.05 0.041 0.538 1.42 12.707 12.556 14.338 14.297 14.41 15.054 0.646  1/AS
2  G1/AU 90 0.77 0.6 10 116 0.051 0.038 12 5 151 0.048 0.037 15 26 1.43 0.053 0.05 3.92 2.5 GULLY BK-S 26 0  G1/AW 5 151 0.037 115 2.589 5.14 450 0.73 1.56 1 G2 0.027 9.38 0.252 0.252 9.32 0 0.129 3.07 15.354 15.22 15.59 15.349 15.84 16.681 0.839  G1/AU
2  G1/AV 90 0.77 0.6 10 116 0.073 0.055 18 5 151 0.069 0.053 22 37 1.65 0.058 0.06 3.92 2.5 GULLY BK-S 37 0  G1/AX 5 151 0.053 167 4.482 2.97 450 1.05 1.93 1 G2 0.056 7.39 0.417 0.417 5.35 0 0.181 2.79 15.362 15.229 15.65 15.41 16.07 16.681 0.614  G1/AV
2  G1/AW 90 0.77 0.6 10 116 0.097 0.074 24 5 151 0.092 0.071 30 50 2.779 0.086 0.04 0.51 2.5 GULLY BK-S 50 0  G1/AK 5 151 0.071 184 4.145 2.41 450 1.15 2.12 1 G2 0.068 6.52 0.443 0.443 0.41 0.017 0.202 2.65 14.218 14.118 14.726 14.709 15.17 15.544 0.375  G1/AW
2  G1/AX 90 0.77 0.6 10 116 0.085 0.064 21 5 151 0.08 0.062 26 43 2.622 0.083 0.04 0.51 2.5 GULLY BK-S 43 0  G1/AL 5 151 0.062 173 4.274 2.04 450 1.09 2.04 1 G2 0.06 6.85 0.412 0.412 0.37 0.016 0.205 2.46 14.22 14.133 14.724 14.709 15.14 15.532 0.395  G1/AX
2  1/AY 0 MH1500 5 151 0 0 11.159 0.25 900 0 0 0 0 0 0 0 0 0 12.812 12.784 14.41 14.41 14.41 15.1 0.69  1/AY
2  IN/AZ 0 0 0 0 0 0 0 0 HW inlet 0 0 5 151 0 534 4.821 0.44 (2x)1350 0.19 0.99 Outlet Control 0.002 1.5 0.003 0.003 -0.03 0 0.251 1.45 12.137 12.116 13.477 13.478 13.48 14.292 0.813  IN/AZ
2  4/AZ 0 0 0 0 0 0 0 0 MH 0 0  G1/AD 5.04 151 0 534 17.717 0.22 600 1.89 2.34 0 1 T1/T3 0.182 0.97 0.176 1.09 0.199 0.76 0.134 0.6 1.89 12.096 12.057 13.302 13.168 13.5 14.178 0.678  4/AZ
2  OUT/AZ HW outlet 12.59 12.695  OUT/AZ
2  F1/AZ1 20 0.77 0.6 16 94 1.424 0.907 237 16 94 1.424 0.907 237 237 0.185 RSIP-9x9 237 0  LOST 16 94 0.907 237 20.415 0.51 450 1.49 3.47 1 G1 0.113 2.82 0.319 0.319 0.69 0.141 0.45 1.49 12.252 12.148 13.496 13.356 13.82 13.979 0.164  F1/AZ1
2  2/AZ1 0 MH1050 16.17 94 0.907 236 10.098 0.51 450 1.48 2.77 0 1 T1/T3 0.112 1.06 0.119 1.24 0.14 0.68 0.069 0.45 1.48 12.128 12.077 13.237 13.168 13.38 14.398 1.021  2/AZ1
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Yrs min mm/h ha ha L/s min mm/h ha ha L/s L/s m m % % L/s L/s min mm/hr ha L/s m % mm m/s m m m % m m m/s m m m m m m m
2  3/AZ1 0 MH1050 1.95 0 1 T1/T3 1.13 0.425 1.28 0.485 13.23 14.635 1.408  3/AZ1
2  1/BA 100 0.77 0.6 10 116 0.058 0.045 14 5 151 0.057 0.044 19 19 2.928 0.037 0.01 0.4 2.5 F1-6x9 on-grade 14 4  2/BA 5 151 0.044 14 11.2 0.5 375 0.13 1.02 1 G1 0.001 7 0.006 0.006 0 0.001 0.086 0.75 13.969 13.913 14.182 14.181 14.19 15.287 1.099  1/BA
2  2/BA 98 0.77 0.6 10 116 0.042 0.032 10 5 151 0.041 0.032 13 18 2.788 0.035 0.01 0.67 2.5 F1-6x9 on-grade 14 4  3/BA 5.09 150 0.076 28 9.2 0.5 375 0.25 1.02 0.49 1 T1 0.003 2.01 0.006 0.006 0.01 0.002 0.12 0.9 13.888 13.842 14.175 14.174 14.18 15.212 1.031  2/BA
2  3/BA 99 0.77 0.6 10 116 0.047 0.036 12 5 151 0.047 0.036 15 19 2.882 0.036 0.01 0.67 2.5 F1-6x9 on-grade 15 5  4/BA 5.17 149 0.113 42 10.9 0.5 375 0.38 1.03 0.35 1 T1 0.007 1.62 0.012 0.012 0.04 0.005 0.15 1.01 13.817 13.763 14.162 14.157 14.17 15.151 0.977  3/BA
2  4/BA 98 0.77 0.6 10 116 0.036 0.028 9 5 151 0.035 0.027 11 16 2.688 0.034 0.01 0.67 2.5 F1-6x9 on-grade 12 4  5/BA 5.17 149 0.139 54 6.79 0.5 375 0.49 1.12 0.23 1 T1 0.012 1.19 0.014 0.014 0.09 0.006 0.173 1.08 13.738 13.704 14.143 14.136 14.16 15.078 0.921  4/BA
2  5/BA 98 0.77 0.6 10 116 0.026 0.02 6 5 151 0.025 0.02 8 12 0.029 0.67 2.5 FSIP-6x9 12 0  6/BA 5.22 149 0.159 66 8.887 0.5 375 0.59 1.22 0.18 1 T1 0.018 1.02 0.018 0.018 0.14 0.012 0.194 1.14 13.679 13.634 14.118 14.106 14.14 15.032 0.896  5/BA
2  6/BA 98 0.77 0.6 10 116 0.036 0.028 9 5 151 0.036 0.028 12 12 1.937 0.024 0.01 0.67 2.5 F1-6x9 on-grade 9 3  G1/CH 5.3 148 0.187 74 29.597 0.5 375 0.67 1.32 0.12 1 T1 0.023 0.75 0.017 0.017 0.18 0.053 0.208 1.17 13.609 13.461 14.088 14.036 14.11 14.972 0.866  6/BA
2  7/BA 100 0.77 0.6 10 116 0.054 0.042 14 5 151 0.054 0.042 18 18 3.504 0.044 0.01 -0.02 2.5 F1-6x9 on-grade 0 18  8/BA 5.47 146 0.227 72 10.626 0.5 375 0.65 1.6 0 1 T1 0.022 0.2 0.004 0.004 0.17 0.018 0.205 1.16 13.436 13.383 14.032 14.014 14.04 15.031 0.995  7/BA
2  8/BA 98 0.77 0.6 10 116 0.04 0.031 10 5 151 0.04 0.031 13 31 3.261 0.041 0.02 0.85 2.5 F1-6x9 on-grade 23 8  9/BA 5.56 145 0.258 94 11.2 0.5 375 0.85 1.75 0.24 1 T1 0.037 1.13 0.042 0.042 0.28 0.032 0.243 1.23 13.358 13.302 13.972 13.94 14.01 14.956 0.942  8/BA
2  9/BA 99 0.77 0.6 10 116 0.06 0.046 15 5 151 0.06 0.046 19 27 3.126 0.039 0.02 0.85 2.5 F1-6x9 on-grade 20 7  10/BA 5.65 144 0.304 112 10.348 0.4 450 0.71 1.47 0.18 0.83 T1 0.025 0.43 0.011 0.011 0.15 0.016 0.257 1.2 13.277 13.236 13.929 13.913 13.94 14.86 0.92  9/BA
2  10/BA 97 0.77 0.6 10 116 0.022 0.017 5 5 151 0.021 0.017 7 14 2.435 0.03 0.01 0.85 2.5 F1-6x9 on-grade 10 4  11/BA 5.74 144 0.321 122 6.452 0.4 450 0.76 1.56 0.08 1 T1 0.03 0.59 0.018 0.018 0.18 0.012 0.271 1.22 13.211 13.185 13.896 13.884 13.91 14.772 0.859  10/BA
2  11/BA 99 0.77 0.6 10 116 0.035 0.027 9 5 151 0.035 0.027 11 15 2.492 0.031 0.01 0.85 2.5 F1-6x9 on-grade 11 4  12/BA 5.7 144 0.346 132 4.748 0.4 450 0.83 1.61 0.08 1 T1 0.035 0.57 0.02 0.02 0.21 0.01 0.285 1.24 13.16 13.141 13.864 13.854 13.88 14.717 0.833  11/BA
2  12/BA 99 0.77 0.6 10 116 0.033 0.025 8 5 151 0.032 0.025 11 14 2.461 0.031 0.01 0.85 2.5 F1-6x9 on-grade 11 4  13/BA 5.74 144 0.371 141 6.452 0.4 450 0.89 1.64 0.07 1 T1 0.04 0.54 0.022 0.022 0.25 0.016 0.3 1.25 13.116 13.09 13.832 13.816 13.85 14.676 0.822  12/BA
2  13/BA 98 0.77 0.6 10 116 0.023 0.018 6 5 151 0.023 0.018 7 11 2.236 0.028 0.01 0.85 2.5 F1-6x9 on-grade 0 11  14/BA 5.79 143 0.388 140 9.929 0.4 525 0.65 1.43 0 0.86 T1 0.021 -0.49 -0.01 -0.01 0.11 0.011 0.268 1.27 13.065 13.025 13.827 13.816 13.82 14.621 0.805  13/BA
2  14/BA 98 0.77 0.6 10 116 0.03 0.023 7 5 151 0.03 0.023 10 21 0 0.85 2.5 FSIP-6x9 0 21  G1/CY 5.82 143 0.41 139 12.698 0.4 525 0.64 1.55 0 1 T1 0.021 0.2 0.004 0.004 0.1 0.013 0.266 1.26 13 12.949 13.812 13.799 13.82 14.537 0.721  14/BA
2  15/BA 0 MH1050 5.92 142 0.41 138 33.206 0.4 600 0.49 1.46 0 0.88 T6/T9 0.012 2.49 0.03 2.82 0.034 0.05 0.017 0.247 1.26 12.924 12.792 13.769 13.752 13.8 14.331 0.528  15/BA
2  16/BA 0 MH1050 6.13 140 0.663 234 35.261 0.5 675 0.65 1.51 0 1 T3/T6 0.022 1.94 0.042 2.28 0.05 0.08 0.027 0.294 1.56 12.74 12.564 13.709 13.682 13.76 14.352 0.593  16/BA
2  1/BB 99 0.77 0.6 10 116 0.054 0.042 13 5 151 0.054 0.042 17 17 4.063 0.051 0.01 -0.15 2.5 F1-6x9 on-grade 0 17  2/BB 5 151 0.042 0 10.9 0.5 375 0 0 0 0 0 0 0 0 0 13.813 13.759 13.84 13.84 13.84 15.123 1.283  1/BB
2  2/BB 97 0.77 0.6 10 116 0.022 0.017 6 5 151 0.022 0.017 7 25 3.072 0.038 0.02 0.76 2.5 F1-6x9 on-grade 18 6  3/BB 5.09 150 0.059 18 2.3 0.5 375 0.16 1.03 1 G1 0.001 7 0.01 0.01 0.36 0.011 0.097 0.8 13.734 13.722 13.83 13.822 13.84 15.065 1.225  2/BB
2  3/BB 99 0.77 0.6 10 116 0.02 0.015 5 5 151 0.02 0.015 6 13 2.406 0.03 0.01 0.76 2.5 F1-6x9 on-grade 9 3  4/BB 5.11 150 0.074 27 6.9 0.5 375 0.25 1.01 0.34 1 T1 0.003 1.6 0.005 0.005 0.52 0.035 0.12 0.9 13.697 13.663 13.817 13.781 13.82 15.047 1.225  3/BB
2  4/BB 98 0.77 0.6 10 116 0.023 0.018 6 5 151 0.023 0.018 7 11 2.246 0.028 0.01 0.76 2.5 F1-6x9 on-grade 8 3  5/BB 5.17 149 0.092 35 2.3 0.5 375 0.32 1.02 0.22 1 T1 0.005 1.17 0.006 0.006 0.59 0.012 0.137 0.97 13.638 13.626 13.774 13.761 13.78 14.994 1.214  4/BB
2  5/BB 99 0.77 0.6 10 116 0.017 0.013 4 5 151 0.017 0.013 5 8 2.03 0.025 0.01 0.76 2.5 F1-6x9 on-grade 6 2  6/BB 5.19 149 0.104 41 8.9 0.5 375 0.37 1.02 0.15 1 T1 0.007 0.87 0.006 0.006 0.53 0.045 0.149 1.01 13.601 13.557 13.75 13.703 13.76 14.977 1.221  5/BB
2  6/BB 97 0.77 0.6 10 116 0.021 0.016 5 5 151 0.021 0.016 7 9 0 0.76 2.5 FSIP-6x9 0 9  7/BB 5.26 148 0.12 41 2.3 0.5 375 0.37 1 0 1 T1 0.007 0.2 0.001 0.001 0.14 0.01 0.148 1.01 13.532 13.52 13.683 13.68 13.68 14.909 1.225  6/BB
2  7/BB 99 0.77 0.6 10 116 0.023 0.018 6 5 151 0.023 0.018 8 16 2.635 0.033 0.01 0.76 2.5 F1-6x9 on-grade 12 4  8/BB 5.19 149 0.138 53 6.9 0.5 375 0.48 1.04 0.23 1 T1 0.012 1.19 0.014 0.014 0.26 0.03 0.171 1.08 13.495 13.461 13.666 13.648 13.68 14.891 1.211  7/BB
2  8/BB 99 0.77 0.6 10 116 0.039 0.03 10 5 151 0.039 0.03 13 17 0.03 0.76 2.5 FSIP-6x9 13 4  8A/BB 5.25 149 0.168 65 6.46 0.5 375 0.59 1.05 0.2 1 T1 0.018 1.07 0.019 0.019 0.62 0.033 0.193 1.14 13.436 13.403 13.629 13.589 13.65 14.839 1.191  8/BB
2  8A/BB 90 0.77 0.6 10 116 0.006 0.004 1 5 151 0.005 0.004 2 6 0 0.76 2.5 FSIP-6x9 0 6  G1/BD 5.3 148 0.172 65 12.14 0.5 375 0.59 1.01 0 1 T1 0.018 0.2 0.004 0.004 0.32 0.054 0.193 1.14 13.378 13.318 13.571 13.532 13.58 14.789 1.214  8A/BB
2  9/BB 0 MH1050 5.4 147 0.172 65 15.25 0.5 525 0.3 1.02 0 0.71 T10 0.005 2.09 0.009 2.8 0.013 0.01 0.004 0.164 1.12 13.168 13.091 13.522 13.521 13.54 14.59 1.055  9/BB
2  G1/BD 90 0.77 0.6 10 116 0.11 0.083 27 5 151 0.105 0.08 34 39 0 0.55 2.5 SAG BK-S 39 0  G1/BE 5 151 0.08 39 4.542 0.67 450 0.25 1.07 1 G2 0.003 9.7 0.03 0.03 0 0 0.125 1.09 13.099 13.069 13.521 13.521 13.55 14.479 0.928  G1/BD
2  G1/BE 90 0.77 0.6 10 116 0.061 0.046 15 5 151 0.058 0.044 19 19 0 0.55 2.5 SAG BK-S 19 0  G1/4 5 151 0.044 19 2.844 0.67 450 0.12 1.01 1 G2 0.001 9.7 0.007 0.007 0 0 0.086 0.87 13.095 13.076 13.521 13.521 13.53 14.479 0.951  G1/BE
2  1/BF 100 0.049 0.038 16 0.049 0.038 16 16 4.284 0.054 0.01 -0.15 2.5 F1-6x9 on-grade 0 16  2/BF 5 151 0.038 0 12.1 0.5 375 0 0 0 0 0 0 0 0 0 13.538 13.477 13.824 13.824 13.82 14.849 1.025  1/BF
2  2/BF 98 0.77 0.6 10 116 0.046 0.036 11 5 151 0.046 0.035 15 31 3.548 0.044 0.02 0.55 2.5 F1-6x9 on-grade 23 7  3/BF 5.1 150 0.073 23 8.9 0.5 375 0.21 1.04 1 G1 0.002 7 0.016 0.016 0.01 0.001 0.11 0.86 13.452 13.408 13.808 13.807 13.82 14.797 0.973  2/BF
2  3/BF 98 0.77 0.6 10 116 0.025 0.019 6 5 151 0.025 0.019 8 15 2.736 0.034 0.01 0.55 2.5 F1-6x9 on-grade 12 4  4/BF 5.18 149 0.092 34 3.4 0.5 375 0.31 1.13 0.34 1 T1 0.005 1.57 0.008 0.008 0.04 0.001 0.135 0.96 13.383 13.366 13.799 13.798 13.81 14.749 0.942  3/BF
2  4/BF 99 0.77 0.6 10 116 0.017 0.013 4 5 151 0.017 0.013 6 9 2.27 0.028 0.01 0.55 2.5 F1-6x9 on-grade 7 2  5/BF 5.2 149 0.105 41 9.8 0.5 375 0.37 1.22 0.17 1 T1 0.007 0.96 0.007 0.007 0.06 0.005 0.149 1.01 13.341 13.292 13.791 13.786 13.8 14.73 0.932  4/BF
2  5/BF 99 0.77 0.6 10 116 0.052 0.04 13 5 151 0.051 0.04 17 19 2.958 0.037 0.01 0.55 2.5 F1-6x9 on-grade 14 5  6/BF 5.18 149 0.144 55 15.9 0.5 450 0.35 1.26 0.26 0.83 T1 0.006 0.85 0.005 0.005 0.04 0.006 0.161 1.08 13.217 13.137 13.781 13.775 13.79 14.677 0.891  5/BF
2  6/BF 98 0.77 0.6 10 116 0.059 0.045 15 5 151 0.058 0.045 19 23 3.211 0.04 0.01 0.55 2.5 F1-6x9 on-grade 18 6  7/BF 5.32 148 0.189 72 12.2 0.5 450 0.45 1.47 0.24 1 T1 0.01 1.25 0.013 0.013 0.06 0.008 0.186 1.16 13.112 13.051 13.762 13.754 13.78 14.59 0.815  6/BF
2  7/BF 98 0.77 0.6 10 116 0.042 0.032 10 5 151 0.042 0.032 13 19 2.974 0.037 0.01 0.55 2.5 F1-6x9 on-grade 15 5  8/BF 5.34 148 0.22 86 10.7 0.5 450 0.54 1.62 0.17 1 T1 0.015 0.92 0.014 0.014 0.09 0.01 0.205 1.22 13.026 12.973 13.74 13.73 13.75 14.523 0.769  7/BF
2  8/BF 99 0.77 0.6 10 116 0.054 0.042 13 5 151 0.054 0.042 17 22 3.137 0.039 0.01 0.55 2.5 F1-6x9 on-grade 17 5  9/BF 5.43 147 0.262 101 15.283 0.5 450 0.64 1.74 0.16 1 T1 0.021 0.87 0.018 0.018 0.13 0.019 0.226 1.27 12.948 12.872 13.712 13.693 13.73 14.465 0.735  8/BF
2  9/BF 97 0.77 0.6 10 116 0.031 0.024 8 5 151 0.03 0.023 10 15 0.03 0.83 0.02 FSIP-6x9 13 2  G1/6 5.53 146 0.285 113 12.698 0.5 525 0.52 1.71 0.11 0.86 T1 0.014 0.15 0.002 0.002 0.07 0.009 0.222 1.3 12.797 12.733 13.691 13.682 13.69 14.381 0.688  9/BF
2  1/BG 90 0.77 0.6 10 116 0.151 0.114 37 5 151 0.143 0.11 46 46 0.004 0.61 2.5 SAG MK-S 46 0  G1/BD 5 151 0.11 46 2.034 0.5 375 0.42 1.75 1 G2 0.009 8.35 0.074 0.074 0.07 0.001 0.158 1.04 13.32 13.31 13.903 13.902 13.98 14.632 0.655  1/BG
2  2/BG 0 MH1050 5.02 151 0.11 46 66 0.4 375 0.42 1.65 0 1 T6/T9 0.009 2.13 0.019 2.42 0.021 0.07 0.045 0.168 0.96 13.285 13.021 13.883 13.837 13.9 14.663 0.759  2/BG
2  3/BG 0 MH1050 5.57 145 0.179 72 39.216 0.4 450 0.46 1.87 0 1 T1/T3 0.011 1.4 0.015 1.62 0.017 0.06 0.025 0.198 1.07 12.996 12.839 13.823 13.797 13.84 14.427 0.587  3/BG
2  4/BG 0 MH1050 5.89 142 0.255 101 12.582 0.4 450 0.63 2.19 0 1 T3 0.02 1.45 0.03 1.65 0.034 0.12 0.016 0.24 1.17 12.814 12.764 13.768 13.752 13.8 14.216 0.415  4/BG
2  1/BL 90 0.77 0.6 10 116 0.095 0.072 23 5 151 0.091 0.069 29 29 0 0.59 2.5 SAG MK-S 29 0  1/BM 5 151 0.069 29 2.041 0.5 375 0.26 2.1 1 G2 0.004 6.58 0.023 0.023 0.03 0.001 0.123 0.92 13.074 13.064 13.838 13.837 13.86 14.403 0.542  1/BL
2  1/BM 90 0.77 0.6 10 116 0.104 0.078 25 5 151 0.098 0.075 32 32 0 0.22 2.5 SAG MK-S 32 0  G1/6 5 151 0.075 32 2.256 0.51 375 0.29 2.54 1 G2 0.004 4.81 0.02 0.02 0.03 0.001 0.128 0.94 12.866 12.854 13.798 13.797 13.82 14.187 0.369  1/BM
2  1/CA 98 0.77 0.6 10 116 0.03 0.023 7 5 151 0.03 0.023 10 10 2.141 0.027 0.01 0.8 2.5 F1-6x9 on-grade 7 2  2/CA 5 151 0.023 7 13.2 0.75 375 0.06 1 1 G1 0 7 0.001 0.001 0.65 0.095 0.055 0.7 14.432 14.333 14.492 14.406 14.49 15.793 1.3  1/CA
2  2/CA 97 0.77 0.6 10 116 0.03 0.023 8 5 151 0.03 0.023 10 12 2.341 0.029 0.01 0.8 2.5 F1-6x9 on-grade 9 3  3/CA 5.11 150 0.046 16 11.23 0.75 375 0.14 1.01 0.56 1 G1/T1 0.001 2.63 0.003 0.003 0.72 0.084 0.082 0.89 14.313 14.229 14.403 14.322 14.41 15.688 1.282  2/CA
2  3/CA 97 0.77 0.6 10 116 0.022 0.017 6 5 151 0.022 0.017 7 10 2.2 0.028 0.01 0.8 2.5 F1-6x9 on-grade 8 3  4/CA 5.2 149 0.063 23 9.17 1 375 0.21 1.01 0.32 1 T1 0.002 1.53 0.004 0.004 0.98 0.092 0.093 1.1 14.209 14.118 14.318 14.229 14.32 15.599 1.277  3/CA
2  4/CA 98 0.77 0.6 10 116 0.024 0.019 6 5 151 0.024 0.019 8 11 1.972 0.025 0.01 1.31 2.5 F1-6x9 on-grade 8 3  5/CA 5.17 149 0.081 31 13.5 2 375 0.28 1.01 0.25 1 T1 0.004 1.27 0.005 0.005 2.14 0.263 0.089 1.53 14.098 13.828 14.224 13.935 14.23 15.505 1.276  4/CA
2  5/CA 96 0.77 0.6 10 116 0.022 0.017 6 5 151 0.022 0.017 7 10 0 1.88 2.5 FSIP-6x9 0 10  G1/CE 5.28 148 0.098 31 12.5 0.5 375 0.28 1 0 1 T1 0.004 0.2 0.001 0.001 0.51 0.063 0.127 0.93 13.808 13.745 13.934 13.87 13.94 15.259 1.324  5/CA
2  6/CA 0 MH1050 5.39 147 0.098 30 16.617 0.5 375 0.27 1.03 0 1 T10 0.004 2.09 0.008 2.66 0.01 0.51 0.083 0.126 0.93 13.725 13.642 13.851 13.767 13.86 15.066 1.205  6/CA
2  7/CA 0 MH1050 5.53 146 0.138 56 14.355 0.5 450 0.35 1.01 0 1 T2/T4 0.006 0.45 0.003 0.003 0.01 0.026 0.162 1.08 13.567 13.495 13.75 13.748 13.75 14.983 1.23  7/CA
2  8/CA 0 MH1050 5.36 147 0.293 120 59.351 0.5 450 0.75 1.05 0 1 T4/T8 0.029 0.79 0.023 0.8 0.023 0.46 0.291 0.25 1.32 13.475 13.178 13.725 13.45 13.75 14.839 1.091  8/CA
2  9/CA 0 MH1050 5.66 144 0.36 145 16.649 0.5 450 0.91 1.02 0 1 T1/T2 0.042 0.23 0.01 0.01 0.59 0.085 0.282 1.38 13.158 13.075 13.44 13.342 13.45 14.542 1.092  9/CA
2  10/CA 0 MH1050 5.79 143 0.415 168 55.375 0.5 525 0.78 1.01 0 1 T1/T2 0.031 0.24 0.007 0.007 0.44 0.269 0.278 1.44 13.055 12.778 13.334 13.091 13.34 14.459 1.118  10/CA
2  11/CA 0 MH1050 6.25 139 0.51 200 16.233 0.46 600 0.71 1.02 0 1 T2/T4 0.025 0.42 0.011 0.011 0.07 0.041 0.293 1.46 12.758 12.684 13.081 13.069 13.09 14.202 1.111  11/CA
2  12/CA 0 MH1050 6.39 138 0.619 261 16.772 0.5 600 0.92 1.15 0 1 T3 0.043 1.74 0.075 2.11 0.091 0.17 0.069 0.335 1.61 12.659 12.575 12.994 12.965 13.09 14.387 1.302  12/CA
2  OUT/CA 0 0 0 0 0 0 0 0 HW outlet 0 0 6.53 137 0.619 259 4.887 0.54 T5800B1000x600 0.13 0.001 1 0.001 0.001 -0.01 0 0.137 1.22 12.546 12.52 12.964 12.965 12.97 13.582 0.617  OUT/CA
2  G1/CB 90 0.77 0.6 10 116 0.151 0.115 37 5 151 0.144 0.11 46 46 2.707 0.085 0.04 0.5 2.5 GULLY BK-S 46 0  G1/CC 5 151 0.11 46 2.034 0.5 375 0.42 1.23 1 G2 0.009 9.7 0.086 0.086 0.52 0.01 0.158 1.04 13.659 13.649 13.817 13.807 13.9 14.897 0.993  G1/CB
2  2/CB 0 MH1050 5.02 151 0.11 46 16.649 0.5 375 0.42 1.06 0 1 T6/T9 0.009 2.22 0.02 2.53 0.022 0.24 0.065 0.158 1.04 13.629 13.546 13.787 13.748 13.81 14.922 1.112  2/CB
2  G1/CC 90 0.77 0.6 10 116 0.038 0.029 9 5 151 0.036 0.028 12 12 1.563 0.056 0.02 0.5 2.5 GULLY BK-S 12 0  6/CR 5 151 0.028 12 4.813 0.5 375 0.11 1.01 1 G2 0.001 9.7 0.006 0.006 0.01 0.008 0.078 0.7 13.662 13.638 13.754 13.753 13.76 14.633 0.874  G1/CC
2  2/CC 0 MH1050 5.04 151 0.048 20 14.493 0.5 375 0.18 1.01 0 1 T6/T9 0.002 2.43 0.004 2.72 0.005 0.01 0.013 0.102 0.83 13.618 13.545 13.749 13.748 13.75 14.668 0.914  2/CC
2  G1/CD 90 0.77 0.6 10 116 0.028 0.021 7 5 151 0.027 0.021 9 9 1.377 0.052 0.02 0.5 2.5 GULLY BK-S 9 0  7/CR 5 151 0.021 9 2.041 0.61 375 0.08 1.01 1 G2 0 9.7 0.003 0.003 -0.01 0.001 0.064 0.69 13.65 13.638 13.753 13.753 13.76 14.633 0.877  G1/CD
2  G1/CE 90 0.77 0.6 10 116 0.027 0.02 7 5 151 0.026 0.02 8 18 1.867 0.064 0.02 0.5 2.5 GULLY BK-S 18 0  G1/CD 5 151 0.02 18 4.813 0.5 375 0.16 1.04 1 G2 0.001 9.7 0.013 0.013 0.11 0.018 0.097 0.8 13.661 13.637 13.758 13.753 13.77 14.957 1.186  G1/CE
2  G1/CF 90 0.77 0.6 10 116 0.028 0.021 7 5 151 0.026 0.02 8 8 1.362 0.051 0.02 0.5 2.5 GULLY BK-S 8 0  G1/CD 5 151 0.02 8 2.041 0.5 375 0.08 1.01 1 G2 0 9.7 0.003 0.003 0 0.001 0.066 0.64 13.65 13.64 13.753 13.753 13.76 14.957 1.201  G1/CF
2  G1/CG 90 0.77 0.6 10 116 0.099 0.075 24 5 151 0.094 0.072 30 30 2.289 0.074 0.03 0.5 2.5 GULLY BK-S 30 0  5/CS 5 151 0.072 30 2.041 1 375 0.27 1.1 1 G2 0.004 9.7 0.037 0.037 -0.54 0.01 0.105 1.19 13.315 13.295 13.439 13.45 13.48 14.517 1.041  G1/CG
2  G1/CH 90 0.77 0.6 10 116 0.035 0.027 9 5 151 0.034 0.026 11 14 1.551 0.056 0.02 0.71 2.5 GULLY BK-S 14 0  LOST 5 151 0.026 14 4.813 0.67 375 0.12 1.02 1 G2 0.001 9.7 0.008 0.008 0.28 0.026 0.078 0.82 13.337 13.305 13.42 13.406 13.43 14.643 1.216  G1/CH
2  2/CH 0 MH1050 5.04 151 0.055 26 14.355 0.67 375 0.23 1.02 0 1 T6/T9 0.003 2.42 0.007 2.71 0.007 0.41 0.081 0.107 0.98 13.285 13.189 13.399 13.341 13.41 14.666 1.259  2/CH
2  G1/CJ 90 0.77 0.6 10 116 0.04 0.03 10 5 151 0.038 0.029 12 12 1.477 0.054 0.02 0.71 2.5 GULLY BK-S 12 0  6/CS 5 151 0.029 12 2.041 1.02 375 0.11 1.02 1 G2 0.001 9.7 0.006 0.006 -0.12 0.012 0.066 0.92 13.326 13.305 13.404 13.406 13.41 14.643 1.233  G1/CJ
2  G1/CM 90 0.77 0.6 10 116 0.129 0.098 31 5 151 0.122 0.094 39 39 0 0.1 2.5 SAG BK-S 39 0  G1/CY 5 151 0.094 39 2.041 1 450 0.25 1.07 1 G2 0.003 9.7 0.03 0.03 -0.31 0.013 0.113 1.26 12.95 12.93 13.085 13.091 13.12 14.17 1.055  G1/CM
2  1/CN 90 0.77 0.6 10 116 0.006 0.005 1 5 151 0.006 0.004 2 5 0.016 1.3 7.87 FSIP-6x9 5 0 5 151 0.004 5 7.846 0.5 375 0.04 1 1 G2 0 9.7 0.001 0.001 0.31 0.032 0.05 0.54 13.93 13.891 13.981 13.957 13.98 14.862 0.88  1/CN
2  2/CN 98 0.77 0.6 10 116 0.032 0.024 8 5 151 0.031 0.024 10 11 2.089 0.026 0.01 1.3 2.5 F1-6x9 on-grade 9 3  1/CN 5 151 0.029 13 11.2 0.5 375 0.12 1.01 0.64 1 G1/T1/T3 0.001 3.25 0.002 3.63 0.003 0.51 0.056 0.083 0.73 13.871 13.815 13.954 13.897 13.96 15.042 1.085  2/CN
2  3/CN 99 0.77 0.6 10 116 0.017 0.013 4 5 151 0.017 0.013 6 6 1.932 0.024 0.01 0.33 2.5 F1-6x9 on-grade 4 1  2/CN 5.09 150 0.042 17 9.2 0.5 375 0.16 1 0.24 1 T1 0.001 1.24 0.002 0.002 0.51 0.046 0.095 0.79 13.795 13.749 13.89 13.843 13.89 15.162 1.27  3/CN
2  4/CN 98 0.77 0.6 10 116 0.022 0.017 5 5 151 0.022 0.017 7 7 2.083 0.026 0.01 0.41 2.5 F1-6x9 on-grade 5 2  5/CN 5.17 149 0.059 23 13.2 0.5 375 0.2 1.01 0.24 1 T1 0.002 1.22 0.003 0.003 0.47 0.065 0.108 0.85 13.729 13.663 13.838 13.776 13.84 15.158 1.318  4/CN
2  5/CN 97 0.77 0.6 10 116 0.03 0.023 8 5 151 0.03 0.023 10 11 2.489 0.031 0.01 0.5 2.5 F1-6x9 on-grade 9 3  6/CN 5.28 148 0.082 31 13.5 0.5 375 0.28 1.01 0.28 1 T1 0.004 1.37 0.005 0.005 0.46 0.067 0.128 0.93 13.643 13.576 13.771 13.708 13.78 15.092 1.316  5/CN
2  6/CN 97 0.77 0.6 10 116 0.021 0.016 5 5 151 0.021 0.016 7 9 0.024 4.33 2.5 FSIP-6x9 9 0  6/CR 5.3 148 0.097 40 28.6 0.52 375 0.36 1.02 0.23 1 T1 0.007 1.21 0.008 0.008 0.52 0.149 0.145 1.02 13.556 13.407 13.7 13.551 13.71 14.79 1.082  6/CN
2  7/CN 100 0.021 0.016 7 0.021 0.016 7 7 -0.19 2.5 F1-6x9 on-grade 0 7  8/CN 5.54 146 0.113 39 9.2 0.58 375 0.35 1 0 1 T1 0.006 0.2 0.001 0.001 0.27 0.045 0.139 1.05 13.387 13.334 13.529 13.504 13.53 14.854 1.324  7/CN
2  8/CN 99 0.77 0.6 10 116 0.041 0.031 10 5 151 0.04 0.031 13 20 2.698 0.034 0.01 0.99 2.5 F1-6x9 on-grade 15 5  9/CN 5.54 146 0.144 53 11.2 0.47 375 0.48 1.04 0.27 1 T1 0.012 1.36 0.016 0.016 0.45 0.053 0.174 1.06 13.314 13.261 13.488 13.437 13.5 14.793 1.289  8/CN
2  9/CN 97 0.77 0.6 10 116 0.026 0.02 6 5 151 0.025 0.02 8 13 2.326 0.029 0.01 0.99 2.5 F1-6x9 on-grade 10 3  10/CN 5.63 145 0.163 62 9.2 0.72 375 0.56 1.04 0.16 1 T1 0.016 0.91 0.015 0.015 0.61 0.065 0.169 1.29 13.241 13.175 13.422 13.366 13.44 14.681 1.244  9/CN
2  10/CN 97 0.77 0.6 10 116 0.021 0.016 5 5 151 0.021 0.016 7 10 2.101 0.026 0.01 0.99 2.5 F1-6x9 on-grade 8 3  11/CN 5.6 145 0.178 69 11.2 0.53 375 0.63 1.04 0.11 1 T1 0.02 0.7 0.014 0.014 0.51 0.059 0.197 1.18 13.155 13.096 13.352 13.295 13.37 14.59 1.224  10/CN
2  11/CN 99 0.77 0.6 10 116 0.051 0.04 13 5 151 0.051 0.04 17 19 2.664 0.033 0.01 0.99 2.5 F1-6x9 on-grade 0 19  11A/CN 5.69 144 0.218 68 6.6 0.38 375 0.61 1.01 0 1 T1 0.019 0.2 0.004 0.004 0.37 0.025 0.215 1.04 13.076 13.05 13.291 13.267 13.3 14.479 1.184  11/CN
2  11A/CN 90 0.77 0.6 10 116 0.004 0.003 1 5 151 0.004 0.003 1 21 0 0.99 2.5 FSIP-6x9 0 21  5/CS 5.75 144 0.221 68 22 0.39 375 0.61 1.01 0 1 T1 0.019 0.2 0.004 0.004 0.47 0.09 0.213 1.04 13.05 12.964 13.263 13.16 13.27 14.413 1.146  11A/CN
2  12/CN 96 0.77 0.6 10 116 0.024 0.018 6 5 151 0.024 0.018 8 11 0.027 0.82 2.5 FSIP-6x9 11 0  6/CS 5.82 143 0.237 77 14.002 0.4 450 0.49 1.01 0.14 0.83 T1 0.012 0.23 0.003 0.003 0.16 0.04 0.206 1.09 12.944 12.888 13.157 13.135 13.16 14.413 1.253  12/CN
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2  13/CN 98 0.77 0.6 10 116 0.029 0.022 7 5 151 0.028 0.022 9 14 2.44 0.031 0.01 0.82 2.5 F1-6x9 on-grade 10 4  12/CN 5.93 142 0.259 86 11.2 0.38 450 0.54 1.02 0.12 1 T1 0.015 0.74 0.011 0.011 0.17 0.03 0.223 1.1 12.888 12.846 13.124 13.104 13.14 14.528 1.393  13/CN
2  14/CN 97 0.77 0.6 10 116 0.027 0.021 7 5 151 0.026 0.02 9 18 2.692 0.034 0.01 0.82 2.5 F1-6x9 on-grade 13 5  13/CN 6.14 140 0.281 98 13.2 0.4 450 0.62 1.04 0.13 1 T1 0.019 0.81 0.016 0.016 0.23 0.043 0.237 1.16 12.846 12.793 13.088 13.058 13.1 14.621 1.517  14/CN
2  15/CN 100 0.029 0.023 9 0.029 0.023 9 9 3.562 0.045 0.01 -0.18 2.5 F1-6x9 on-grade 0 9  14/CN 6.14 140 0.302 97 18.647 0.4 450 0.61 1.01 0 1 T1 0.019 0.2 0.004 0.004 0.12 0.041 0.234 1.16 12.793 12.718 13.054 13.032 13.06 14.702 1.644  15/CN
2  16/CN 0 MH1050 6.05 141 0.39 132 15.366 0.4 525 0.61 1.09 0 1 T3/T6 0.019 2.05 0.039 2.37 0.045 0.13 0.04 0.258 1.25 12.718 12.656 12.993 12.972 13.04 14.497 1.459  16/CN
2  OUT/CN 0 0 0 0 0 0 0 0 HW outlet 0 0 6.18 140 0.39 131 2.678 0.52 T5800B1000x600 0.06 0 1 0 0 0 0 0.096 0.98 12.606 12.592 12.972 12.972 12.97 13.3 0.328  OUT/CN
2  G1/CP 90 0.77 0.6 10 116 0.064 0.048 16 5 151 0.061 0.047 20 20 1.925 0.065 0.03 0.5 2.5 GULLY MK-S 20 0  G1/CM 5 151 0.047 20 5.367 0.67 375 0.18 1.04 1 G2 0.002 9.7 0.015 0.015 -0.02 0.019 0.094 0.91 13.119 13.083 13.218 13.219 13.23 14.408 1.174  G1/CP
2  2/CP 0 MH1050 5.04 151 0.092 39 7.854 2.59 375 0.35 1.05 0 1 T6/T9 0.006 2.44 0.015 2.72 0.017 2.2 0.194 0.094 1.79 13.063 12.86 13.204 13.032 13.22 14.457 1.236  2/CP
2  G1/CQ 90 0.77 0.6 10 116 0.063 0.047 15 5 151 0.06 0.046 19 19 1.908 0.065 0.03 0.5 2.5 GULLY MK-S 19 0  G1/CX 5 151 0.046 19 2.611 1.38 375 0.17 1.04 1 G2 0.002 9.7 0.015 0.015 -0.08 0.019 0.077 1.17 13.119 13.083 13.217 13.219 13.23 14.408 1.176  G1/CQ
2  1/CR 99 0.77 0.6 10 116 0.042 0.033 11 5 151 0.042 0.032 14 14 2.177 0.027 0.01 1.25 2.5 F1-6x9 on-grade 10 4  2/CR 5 151 0.032 10 13.2 1 375 0.09 1.01 1 G1 0 7 0.003 0.003 0.83 0.123 0.061 0.86 13.812 13.68 13.883 13.773 13.89 15.151 1.265  1/CR
2  2/CR 98 0.77 0.6 10 116 0.042 0.032 10 5 151 0.041 0.032 13 17 2.344 0.029 0.01 1.53 2.5 F1-6x9 on-grade 13 4  3/CR 5.11 150 0.064 22 12.05 0.5 375 0.2 1.01 0.55 1 G1/T1 0.002 2.58 0.005 0.005 0.41 0.058 0.108 0.85 13.66 13.6 13.768 13.718 13.77 14.949 1.176  2/CR
2  3/CR 97 0.77 0.6 10 116 0.028 0.022 7 5 151 0.028 0.021 9 13 2.187 0.027 0.01 1.48 2.5 F1-6x9 on-grade 10 3  4/CR 5.21 149 0.086 32 8.749 0.5 375 0.29 1.03 0.31 1 T6 0.004 1.91 0.008 2.48 0.011 0.5 0.044 0.13 0.94 13.58 13.536 13.71 13.666 13.72 14.767 1.047  3/CR
2  4/CR 90 0.77 0.6 10 116 0.008 0.006 2 5 151 0.008 0.006 3 6 1.963 0.025 0.01 0.53 2.61 F1-6x9 on-grade 5 1  5/CR 5.28 148 0.092 36 21 0.5 375 0.33 1.04 0.13 1 T6 0.006 2 0.011 2.43 0.014 0.49 0.105 0.139 0.98 13.516 13.411 13.655 13.552 13.67 14.686 1.017  4/CR
2  5/CR 90 0.77 0.6 10 116 0.013 0.009 3 5 151 0.012 0.009 4 5 0.017 0.5 2.5 FSIP-6x9 5 0  6/CR 5.35 148 0.1 41 9.161 0.5 375 0.37 1.04 0.13 1 T1/T3 0.007 1.7 0.012 2.1 0.015 0.13 0.034 0.149 1.01 13.391 13.345 13.54 13.528 13.56 14.581 1.026  5/CR
2  6/CR 90 0.77 0.6 10 116 0.06 0.046 15 5 151 0.057 0.044 18 18 1.5 0.037 0.03 0.5 2.5 GULLY BK-S 18 0  7/CR 5.42 147 0.144 59 4.77 0.5 375 0.53 0.014 1 0.014 0.014 0.17 0.019 0.182 1.11 13.325 13.301 13.513 13.505 13.53 14.344 0.816  6/CR
2  7/CR 90 0.77 0.6 10 116 0.055 0.042 14 5 151 0.053 0.04 17 17 3.789 0.019 0.01 0.5 2.5 GULLY BK-S 17 0  CH2/DA 5.46 146 0.185 75 4.863 0.65 375 0.68 0.024 1 0.024 0.024 0.75 0.031 0.195 1.3 13.281 13.25 13.481 13.445 13.51 14.344 0.839  7/CR
2  OUT/CR 0 0 0 0 0 0 0 0 2.75 HW outlet 0 0 5.5 146 0.185 75 3.087 0.97 T3400B500x375 0.1 0.001 1 0.001 0.001 -0.64 0.029 0.081 1.13 13.23 13.2 13.311 13.331 13.31 13.794 0.482  OUT/CR
2  1/CS 99 0.77 0.6 10 116 0.077 0.059 19 5 151 0.076 0.059 25 25 3.202 0.04 0.02 0.62 2.5 F1-6x9 on-grade 19 6  2/CS 5 151 0.059 19 13.2 0.5 375 0.17 1.03 1 G1 0.001 7 0.01 0.01 0.01 0.004 0.099 0.81 13.456 13.39 13.64 13.639 13.65 14.656 1.006  1/CS
2  2/CS 99 0.77 0.6 10 116 0.082 0.064 21 5 151 0.082 0.063 27 33 3.548 0.044 0.02 0.62 2.5 F1-6x9 on-grade 25 8  3/CS 5.11 150 0.122 43 12.233 0.5 375 0.39 1.07 0.57 1 G2/T1/T3 0.008 2.88 0.022 3.35 0.026 0.03 0.01 0.153 1.02 13.37 13.309 13.617 13.613 13.64 14.575 0.932  2/CS
2  3/CS 90 0.77 0.6 10 116 0.025 0.019 6 5 151 0.024 0.019 8 16 3.352 0.022 0.01 0.93 2.5 F1-6x9 on-grade 12 4  4/CS 5.21 149 0.141 54 22.833 0.5 375 0.49 1.09 0.21 1 T9/T10 0.012 2.56 0.032 2.79 0.034 0.07 0.02 0.174 1.09 13.289 13.175 13.581 13.566 13.62 14.413 0.797  3/CS
2  4/CS 90 0.77 0.6 10 116 0.014 0.011 3 5 151 0.013 0.01 4 8 0.022 0.93 2.5 FSIP-6x9 8 0  5/CS 5.4 147 0.151 62 10.383 0.5 375 0.56 1.12 0.13 1 T3/T6 0.016 1.92 0.031 2.36 0.038 0.12 0.013 0.187 1.12 13.155 13.103 13.536 13.523 13.57 14.2 0.627  4/CS
2  5/CS 90 0.77 0.6 10 116 0.099 0.075 24 5 151 0.094 0.072 30 51 0.075 0.5 2.5 FSIP-6x9 51 0  6/CS 5.38 147 0.222 111 6.074 0.5 375 1.01 1.34 0.45 1 T3/T6 0.052 1.83 0.095 2.45 0.127 0.31 0.021 0.278 1.27 13.083 13.053 13.428 13.409 13.56 13.947 0.392  5/CS
2  6/CS 90 0.77 0.6 10 116 0.091 0.069 22 5 151 0.086 0.066 28 28 0.05 0.5 2.5 FSIP-6x9 28 0  CH4/DA 5.43 147 0.288 138 2.154 0.56 375 1.25 0.08 1 0.08 0.08 1.59 0.015 0.331 1.34 13.033 13.021 13.329 13.295 13.41 13.947 0.538  6/CS
2  OUT/CS 0 0 0 0 0 0 0 0 9.37 HW outlet 0 0 5.45 147 0.288 138 2.13 1.82 T4200B1000x400 0.13 0.001 1 0.001 0.001 -0.24 0.001 0.07 1.54 12.992 12.953 13.159 13.164 13.16 13.45 0.29  OUT/CS
2  G1/CX 90 0.77 0.6 10 116 0.083 0.063 20 5 151 0.079 0.06 25 25 0 0.53 2.5 SAG MK-S 25 0 5 151 0.06 25 5.555 0.51 375 0.23 1.07 1 G2 0.003 9.7 0.026 0.026 0.01 0.002 0.115 0.89 12.895 12.867 13.132 13.131 13.16 14.211 1.053  G1/CX
2  1/CX 0 MH1050 5.05 151 0.108 66 24.456 0.5 375 0.6 1.12 0 1 T6/T9 0.018 2.22 0.04 2.52 0.046 0.09 0.039 0.195 1.14 12.842 12.72 13.091 13.069 13.14 14.264 1.127  1/CX
2  G1/CY 90 0.77 0.6 10 116 0.066 0.05 16 5 151 0.062 0.048 20 41 0.001 0.53 2.5 SAG MK-S 41 0  G1/CX 5 151 0.048 41 3.007 0.54 375 0.37 1.18 1 G2 0.007 9.7 0.067 0.067 0.02 0.003 0.145 1.03 12.895 12.879 13.132 13.131 13.2 14.211 1.012  G1/CY
2  G12/D 80 0.77 0.6 10 116 0.155 0.114 37 5 151 0.139 0.105 44 44 1.739 0.065 0.06 2.54 3 GULLY BK-S 44 0  G13/D 5 151 0.105 44 2.4 1 450 0.28 1.06 1 G1 0.004 7 0.027 0.027 1.99 0.014 0.12 1.3 15.443 15.419 15.586 15.538 15.61 16.731 1.117  G12/D
2  G13/D 80 0.77 0.6 10 116 0.005 0.004 1 5 151 0.005 0.004 1 1 0.264 0.022 0.01 2.97 3 GULLY BK-S 1 0  G7/D 5.02 151 0.109 45 2.4 1 525 0.21 1 0.03 0.86 T1 0.002 0 0 0 2.01 0.013 0.115 1.29 15.344 15.32 15.483 15.435 15.48 16.663 1.18  G13/D
2  G7/D 80 0.77 0.6 10 116 0.005 0.003 1 5 151 0.004 0.003 1 1 0.252 0.021 0.01 2.82 3 GULLY BK-S 1 0  G8/D 5.04 151 0.112 47 2.4 1 600 0.17 1 0.03 0.88 T1 0.001 0 0 0 2.01 0.012 0.112 1.28 15.245 15.221 15.381 15.333 15.38 16.595 1.214  G7/D
2  G8/D 80 0.77 0.6 10 116 0.004 0.003 1 5 151 0.004 0.003 1 1 0.241 0.02 0.01 2.82 3 GULLY BK-S 1 0  G15/E 5.06 150 0.114 48 16.517 1 825 0.09 1 0.02 0.73 T6/T9 0 2.56 0.001 2.84 0.001 -0.02 0.002 0.103 1.24 14.996 14.832 15.225 15.229 15.23 16.527 1.301  G8/D
2  14/D 0 MH1500 5.2 149 0.114 47 20.627 0.93 825 0.09 1 0 1 T1/T2 0 0.26 0 0 0 0 0.105 1.2 14.812 14.62 15.229 15.229 15.23 18.124 2.895  14/D
2  CH1/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH2/DA 5 151 0 0 22 0.34 T3400B1000x300 0 0 0 0 0 0 0 0 0 13.279 13.205 13.331 13.331 13.33 13.578 0.247  CH1/DA
2  CH2/DA 0 0 0 0 0 0 0 0 16.5 CHNL auto 0 0  CH3/DA 5.53 146 0.185 75 75.682 0.34 T4200B1000x400 0.08 0 0 0 0 0.22 0.173 0.126 0.4 13.205 12.952 13.331 13.164 13.33 13.605 0.274  CH2/DA
2  CH3/DA 0 0 0 0 0 0 0 0 15.8 CHNL 0 0  CH4/DA 5.7 144 0.466 207 51.924 0.33 T4200B1000x400 0.2 0.002 0 0 0 0.29 0.155 0.212 0.53 12.952 12.778 13.164 13.012 13.16 13.353 0.189  CH3/DA
2  CH4/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH5/DA 6.17 140 0.467 202 11.111 0.34 T4600B1000x450 0.16 0.001 0 0 0 0.16 0.02 0.21 0.52 12.778 12.741 13.012 12.994 13.01 13.227 0.215  CH4/DA
2  CH5/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH6/DA 6.26 139 0.467 201 44.659 0.34 T5800B1200x600 0.13 0.001 0 0 0 0.05 0.027 0.197 0.52 12.741 12.591 12.994 12.972 12.99 13.34 0.346  CH5/DA
2  CH6/DA 0 0 0 0 0 0 0 0 CHNL auto 0 0  CH7/DA 6.63 136 0.865 327 15.495 0.34 T5800B1200x600 0.16 0.001 0 0 0 0.04 0.008 0.253 0.6 12.591 12.539 12.972 12.966 12.97 13.192 0.22  CH6/DA
2  CH7/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH8/DA 6.76 135 0.865 325 6.409 0.34 T6300B1500x600 0.14 0.001 0 0 0 0.02 0.002 0.231 0.58 12.539 12.518 12.966 12.965 12.97 13.139 0.173  CH7/DA
2  CH8/DA 0 0 0 0 0 0 0 0 CHNL auto 0 0  CH9/DA 6.78 135 1.488 583 118.289 0.34 T6300B1500x600 0.25 0.003 0 0 0 0.04 0.057 0.311 0.68 12.518 12.121 12.965 12.912 12.97 13.12 0.155  CH8/DA
2  CH9/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH10/DA 7.76 128 1.488 554 60.012 0.34 T7000B1000x1000 0.14 0.001 0 0 0 0.01 0.004 0.365 0.73 12.121 11.92 12.912 12.909 12.91 13.121 0.209  CH9/DA
2  CH10/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH11/DA 8.26 125 1.488 542 83.219 0.34 T6600B600x1000 0.15 0.001 0 0 0 0.01 0.009 0.407 0.73 11.92 11.641 12.909 12.901 12.91 12.92 0.011  CH10/DA
2  CH11/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH12/DA 8.95 121 1.487 525 54.926 0.34 T9600B600x1500 0.09 0 0 0 0 0 0.001 0.401 0.73 11.641 11.457 12.901 12.9 12.9 13.141 0.24  CH11/DA
2  CH12/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH13/DA 9.48 119 1.492 517 21.506 0.34 T11400B600x1800 0.07 0 0 0 0 0 0 0.398 0.72 11.457 11.385 12.9 12.9 12.9 13.257 0.357  CH12/DA
2  CH13/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH14/DA 9.59 118 1.487 513 9.816 0.35 T11400B600x1800 0.06 0 0 0 0 0 0 0.393 0.73 11.385 11.351 12.9 12.9 12.9 13.185 0.285  CH13/DA
2  CH14/DA 0 0 0 0 0 0 0 0 CHNL 0 0  LOST 9.64 118 1.485 511 38.52 0.34 T11400B600x1800 0.06 0 0 0 0 0 0 0.396 0.72 11.351 11.222 12.9 12.9 12.9 13.151 0.251  CH14/DA
2  OUT/DA CHNL 12.9 13.022  OUT/DA
2  G15/E 80 0.77 0.6 10 116 0.041 0.03 10 5 151 0.036 0.028 12 12 1.061 0.045 0.03 2.35 3 GULLY BK-S 12 0  G3/EA 5 151 0.028 12 5.337 1.01 450 0.07 1.01 1 G2 0 9.7 0.003 0.003 1.21 0.05 0.062 0.88 14.633 14.579 14.705 14.641 14.71 16.023 1.315  G15/E
2  OUT/E HW outlet 14.64 16.053  OUT/E
2  G1/EA 80 0.77 0.6 10 116 0.051 0.038 12 5 151 0.046 0.035 15 15 1 0.042 0.04 6.12 2.5 GULLY BK-M 15 0  G3/EA 5 151 0.035 15 10.015 5.74 375 0.13 1.02 1 G1 0.001 7 0.006 0.006 6.12 0.481 0.048 1.78 14.65 14.075 14.736 14.123 14.74 15.959 1.217  G1/EA
2  2/EA 0 MH1050 5.08 150 0.035 15 51.141 1.78 375 0.13 1.01 0 1 T9/T10 0.001 2.13 0.002 2.67 0.002 1.23 0.66 0.063 1.18 14.022 13.111 14.107 13.477 14.11 15.497 1.387  2/EA
2  G3/EA 80 0.77 0.6 10 116 0.276 0.204 66 5 151 0.248 0.187 79 79 2.364 0.098 0.08 1.29 3 GULLY BK-S 76 3  G4/EA 5 151 0.219 89 2.4 1 375 0.8 1.48 0.84 1 G1/T1/T3 0.033 5.37 0.177 5.44 0.18 2.23 0.014 0.189 1.59 13.081 13.057 13.299 13.246 13.48 14.537 1.058  G3/EA
2  G4/EA 80 0.77 0.6 10 116 0.004 0.003 1 5 151 0.003 0.002 1 4 0.658 0.037 0.01 0.98 3 GULLY BK-S 4 0  LOST 5.02 151 0.221 93 4.809 0.98 450 0.58 1.1 0.04 0.83 T6/T9 0.017 2.43 0.042 2.53 0.044 0.94 0.047 0.178 1.59 12.982 12.935 13.193 13.148 13.24 14.511 1.274  G4/EA
2  5/EA MH1050 13.15 14.592  5/EA
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50  F1/1 90 1 0.8 10 228 0.134 0.131 83 5 290 0.127 0.126 101 101 0.118 FSIP-6x9 101 0 5 290 0.126 101 6.288 0.41 375 0.92 2.82 1 G1 0.025 3.37 0.083 0.083 0.19 0.012 0.277 1.15 13.156 13.13 14.129 14.116 14.2 14.212 0  F1/1
50  G2/1 90 1 0.8 10 228 0.117 0.114 72 5 290 0.111 0.11 88 88 3.02 0.102 0.06 0.5 2.5 GULLY BK-S 88 0 5.05 289 0.235 189 14.765 0.4 375 1.71 2.84 0.47 1 T9/T10 0.149 1.59 0.237 1.97 0.294 1.16 0.171 0.375 1.71 13.11 13.051 13.879 13.708 14.2 14.424 0.251  G2/1
50  3/1 0 MH1050 5.18 287 0.235 550 112.797 0.83 600 1.94 0.193 1 0.193 0.193 0.83 0.931 0.484 2.25 13.031 12.1 13.515 12.584 13.7 13.95 0.242  3/1
50  OUT/1 HW outlet 12.6 12.757  OUT/1
50  1/2 0 MH1050 5.45 283 0.382 182 13 0.4 525 0.84 2.73 0 1 T1/T3 0.036 0.81 0.029 0.94 0.034 0.18 0.023 0.314 1.35 13.033 12.981 14.432 14.409 14.5 14.527 0.061  1/2
50  2/2 0 MH1050 5.56 281 0.382 180 79.943 0.4 600 0.64 2.42 0 0.88 T10 0.021 1.78 0.037 2.08 0.043 0.09 0.069 0.287 1.35 12.961 12.642 14.372 14.303 14.4 14.817 0.402  2/2
50  3/2 0 MH1200 6.21 271 0.442 302 29.037 0.4 600 1.07 2.82 0 1 T3/T6 0.058 1.33 0.077 1.5 0.087 0.24 0.07 0.398 1.52 12.622 12.506 14.226 14.156 14.3 14.451 0.138  3/2
50  4/2 0 MH1050 6.36 268 0.604 386 22.526 0.4 600 1.36 2.81 0 1 T1/T3 0.095 0.99 0.094 1.17 0.111 0.39 0.089 0.488 1.56 12.486 12.396 14.062 13.973 14.2 14.305 0.132  4/2
50  5/2 0 MH1350 6.55 265 2.001 1313 73.216 0.4 675 3.67 2.4 0 1 T3/T6 0.117 1.42 0.166 1.6 0.187 0.42 0.304 0.675 3.67 12.376 12.083 13.807 13.503 14 13.994 0  5/2
50  6/2 0 MH1350 7.16 258 2.178 1433 15.685 0.4 675 4 2.24 0 1 T1/T3 0.497 1.13 0.562 1.28 0.636 1.81 0.276 0.675 4 12.063 12 12.941 12.658 13.6 13.577 0  6/2
50  OUT/2 HW outlet 12.7 12.995  OUT/2
50  1/3 0 MH1050 6.29 269 1.221 599 11.233 0.4 600 2.12 2.74 0 1 T3/T6 0.037 1.38 0.051 1.54 0.058 0.15 0.017 0.6 2.12 12.54 12.495 14.129 14.112 14.2 14.187 0  1/3
50  2/3 0 MH1200 6.27 270 1.387 941 19.914 0.4 600 3.33 2.75 0 1 T3/T6 0.065 1.32 0.086 1.5 0.098 0.27 0.054 0.6 3.33 12.475 12.396 14.026 13.973 14.1 14.124 0  2/3
50  G1/4 90 1 0.8 10 228 0.064 0.063 40 5 290 0.061 0.06 49 214 3.55 0.135 0.11 0.5 2.5 GULLY BK-S 136 78  G1/6 5 290 0.06 136 2.369 9.03 375 1.23 3.87 1 G1 0.077 2.54 0.196 0.196 0.6 0.014 0.13 4 13.061 12.847 14.317 14.303 14.5 14.551 0.038  G1/4
50  G1/5 90 1 0.8 10 228 0.173 0.169 107 5 290 0.164 0.162 131 131 3.524 0.116 0.08 0.5 2.5 GULLY BK-S 97 34  G1/8 5 290 0.162 97 5.465 0.71 375 0.88 3.68 1 G1 0.04 2.68 0.106 0.106 0.31 0.017 0.222 1.43 12.9 12.861 14.172 14.156 14.3 14.41 0.132  G1/5
50  G1/6 90 1 0.8 10 228 0.112 0.11 70 5 290 0.106 0.105 85 302 0.125 3 SAG BK-S 111 191  G1/7 5 290 0.105 111 2.663 0.41 375 1 4.02 1 G1 0.051 2.44 0.125 0.125 0.4 0.011 0.302 1.16 12.739 12.728 14.123 14.112 14.2 14.248 0  G1/6
50  G1/7 90 1 0.8 10 228 0.072 0.071 45 5 290 0.069 0.068 55 246 0.102 2.5 SAG BK-S 246 0 5 290 0.068 246 5.414 0.41 375 2.23 4.02 1 G1 0.053 2.44 0.13 0.13 0.41 0.022 0.375 2.23 12.755 12.733 14.134 14.112 14.3 14.264 0  G1/7
50  G1/8 90 1 0.8 10 228 0.108 0.105 67 5 290 0.102 0.101 81 115 3.847 0.113 0.07 0.5 2.5 GULLY BK-S 115 0 5 290 0.101 115 10.493 0.4 375 1.04 3.93 1 G1 0.029 2.5 0.072 0.072 0.23 0.024 0.322 1.14 12.125 12.083 13.527 13.503 13.6 13.599 0  G1/8
50  G1/9 90 1 0.8 10 228 0.078 0.077 48 5 290 0.074 0.073 59 59 2.968 0.092 0.05 0.5 2.5 GULLY BK-S 59 0 5 290 0.073 59 7.578 0.4 375 0.54 3.83 1 G1 0.015 2.57 0.038 0.038 0.11 0.009 0.195 1.02 12.113 12.083 13.512 13.503 13.5 13.586 0.037  G1/9
50  22/AA 90 1 0.8 10 228 0.016 0.016 10 5 290 0.015 0.015 12 73 0 SAG BK-S 47 26  LOST 5 290 0.015 47 8.131 0.52 375 0.43 2.44 1 G1 0.009 3.88 0.036 0.036 0.07 0.006 0.159 1.06 15.543 15.501 16.42 16.415 16.5 16.91 0.454  22/AA
50  21/AA 90 1 0.8 10 228 0.081 0.08 50 5 290 0.077 0.076 61 84 0 SAG BK-S 47 37  22/AA 5 290 0.091 94 9.343 0.6 375 0.85 2.52 0.5 1 T3/T6 0.037 1.53 0.057 1.85 0.068 0.29 0.027 0.23 1.32 15.481 15.425 16.358 16.331 16.4 16.914 0.488  21/AA
50  20/AA 0 MH1800 5.37 284 0.24 1376 18.748 0.53 1200 1.22 1.46 0 0.76 T1/T3 0.075 1.06 0.08 1.27 0.096 0.12 0.023 0.588 2.5 14.6 14.5 16.251 16.228 16.3 17.653 1.306  20/AA
50  19/AA 0 MH2100 5.53 282 0.24 1374 13.636 0.59 1200 1.21 1.46 0 1 T5/T8 0.075 1.28 0.096 1.34 0.101 0.12 0.017 0.572 2.59 14.48 14.4 16.132 16.115 16.2 17.673 1.44  19/AA
50  18/AA 0 MH2100 5.64 280 0.24 1373 35.368 0.59 1200 1.21 1.45 0 1 T1/T2 0.075 0.25 0.019 0.019 0.12 0.044 0.569 2.6 14.38 14.17 16.096 16.052 16.1 18.533 2.418  18/AA
50  17/AA 0 MH1800 5.93 275 0.24 1370 12.161 0.66 1200 1.21 1.59 0 1 T2/T5 0.075 0.54 0.041 0.041 0.12 0.015 0.552 2.7 14.15 14.07 16.011 15.996 16.1 18.503 2.451  17/AA
50  16/AA 0 MH1800 6.04 273 0.24 1369 32.182 1.15 1200 1.21 1.62 0 1 T2/T5 0.075 0.61 0.045 0.045 0.12 0.04 0.473 3.31 14.05 13.68 15.951 15.912 16 17.974 1.978  16/AA
50  15/AA 0 MH1800 6.3 269 0.357 1720 51 0.86 1200 1.52 1.9 0 1 T1/T3 0.118 1.37 0.162 1.58 0.187 0.19 0.099 0.582 3.16 13.66 13.22 15.75 15.65 15.9 16.702 0.766  15/AA
50  14/AA 0 MH1800 6.73 263 0.357 1714 19.016 0.68 1350 1.2 1.82 0 0.89 T5/T8 0.073 0.53 0.039 0.56 0.041 0.1 0.02 0.584 2.89 13.2 13.07 15.612 15.592 15.7 15.798 0.146  14/AA
50  13/AA 0 MH1800 6.89 261 0.357 1712 20.943 0.57 1350 1.2 1.88 0 1 T2/T5 0.073 0.69 0.05 0.05 0.1 0.022 0.613 2.71 13.05 12.93 15.542 15.52 15.6 15.701 0.109  13/AA
50  12/AA 0 MH2100 7.06 259 0.531 2053 17.172 0.52 1350 1.43 1.94 0 1 T3/T6 0.063 1.75 0.11 1.94 0.122 0.09 0.015 0.7 2.74 12.91 12.82 15.41 15.395 15.5 15.595 0.063  12/AA
50  11/AA 0 MH2100 7.2 258 0.531 2051 25.371 0.45 1350 1.43 1.93 0 1 T5/T8 0.105 1.11 0.116 1.14 0.12 0.15 0.037 0.731 2.59 12.8 12.685 15.279 15.242 15.4 15.503 0.104  11/AA
50  10/AA 0 MH2100 7.42 255 0.531 2047 24.539 0.25 1350 1.43 1.91 0 1 T1/T2 0.104 0.21 0.022 0.022 0.15 0.036 0.886 2.06 12.665 12.604 15.22 15.184 15.2 15.351 0.109  10/AA
50  9/AA 0 MH2100 7.58 253 0.7 2100 13.666 0.2 1350 1.47 1.94 0 1 T3/T6 0.109 1.7 0.185 1.9 0.207 0.15 0.021 0.983 1.88 12.584 12.556 14.999 14.978 15.2 15.289 0.083  9/AA
50  8/AA 0 MH 7.69 252 0.7 3140 51.548 0.2 1500 1.78 1.63 0 1 T2/T5 0.161 0.65 0.104 0.104 0.2 0.102 1.22 2.04 12.536 12.433 14.874 14.772 15 15.405 0.427  8/AA
50  7/AA 0 MH2100 7.87 250 0.802 3192 17.264 0.2 1500 1.81 1.58 0 1 T1/T3 0.166 0.43 0.072 0.49 0.081 0.2 0.035 1.243 2.04 12.413 12.379 14.7 14.665 14.8 15.147 0.366  7/AA
50  6/AA 0 MH 7.03 260 1.578 4144 58.87 0.2 (2x)1350 1.45 1.72 0 0.9 T1/T3 0.107 1.21 0.129 1.38 0.147 0.15 0.089 0.972 1.88 12.359 12.241 14.536 14.447 14.7 15.081 0.398  6/AA
50  5/AA 0 MH 7.52 254 1.637 4368 22.305 0.2 (2x)1350 1.53 1.67 0 1 T1/T3 0.119 1.29 0.153 1.52 0.181 0.17 0.037 1.016 1.89 12.221 12.176 14.294 14.257 14.5 14.601 0.126  5/AA
50  4/AA 0 MH 7.3 256 1.695 4420 16.122 0.25 (2x)1350 1.54 1.56 0 1 T1/T3 0.122 0.38 0.047 0.43 0.052 0.17 0.028 0.937 2.08 12.156 12.116 14.21 14.183 14.3 14.382 0.12  4/AA
50  3/AA 0 MH 9.12 236 2.522 4413 58.472 0.2 (2x)1350 1.54 2.49 0 1 T9/T10 0.028 1.89 0.052 2.04 0.056 0.04 0.023 1.025 1.89 10.822 10.705 14.131 14.108 14.2 14.328 0.141  3/AA
50  2/AA 0 0 0 0 0 0 0 0 0.5 1 MH -1071 1071  1/AA 9.61 231 2.522 4345 137.788 0.2 (2x)1350 1.52 2.53 0 1 T1/T3 0.118 0.6 0.071 0.67 0.079 0.17 0.228 1.011 1.89 10.685 10.409 14.028 13.8 14.1 14.108 0.001  2/AA
50  1/AA 0 0 0 0 0 0 0 1071 0.5 1 MH 500 571  LOST 10.75 222 2.522 4780 57.645 0.24 (2x)1350 1.67 2.55 0.1 1 T1/T3 0.142 1.3 0.185 1.5 0.214 0.2 0.115 1.012 2.08 10.389 10.25 13.615 13.5 13.8 14.339 0.509  1/AA
50  OUT/AA HW outlet 13.5 13.814  OUT/AA
50  1/AB 99 1 0.8 10 228 0.08 0.08 51 5 290 0.08 0.08 64 13 2.617 0.033 0.01 0.5 2.5 F1-6x9 on-grade 10 3  2/AB 5 290 0.08 61 13.2 0.5 375 0.55 3.96 1 G1 0.016 2.48 0.038 0.038 0.12 0.016 0.186 1.12 14.145 14.079 15.591 15.575 15.6 15.652 0.023  1/AB
50  2/AB 99 1 0.8 10 228 0.075 0.075 48 5 290 0.075 0.075 60 26 3.405 0.043 0.02 0.5 2.5 F1-6x9 on-grade 0 26  3/AB 5.11 288 0.154 106 13.2 0.5 375 0.96 4.04 0 1 T1 0.047 0.2 0.01 0.01 0.37 0.048 0.267 1.26 14.059 13.993 15.565 15.517 15.6 15.586 0.011  2/AB
50  3/AB 99 1 0.8 10 228 0.075 0.075 48 5 290 0.075 0.075 60 48 4.28 0.053 0.02 0.5 2.5 F1-6x9 on-grade 27 21  4/AB 5.22 286 0.229 178 13.2 0.5 450 1.12 3.55 0.2 0.83 T1 0.064 0.21 0.013 0.013 0.39 0.051 0.329 1.43 13.918 13.852 15.503 15.452 15.5 15.519 0.002  3/AB
50  4/AB 99 1 0.8 10 228 0.082 0.082 52 5 290 0.082 0.082 66 0 0.5 2.5 F1-6x9 on-grade -27 27  5/AB 5.22 286 0.309 244 11.45 0.5 450 1.54 3.6 0 1 T1 0.12 0.2 0.024 0.024 0.73 0.084 0.45 1.54 13.832 13.775 15.428 15.344 15.5 15.452 0  4/AB
50  5/AB 97 1 0.8 10 228 0.025 0.025 16 5 290 0.024 0.024 20 0 2.5 2.5 F1-6x9 on-grade -156 156  6/AB 5.32 285 0.385 183 13.5 0.5 450 1.15 3.52 0 1 T9/T10 0.067 1.72 0.116 2.04 0.137 0.41 0.055 0.336 1.44 13.755 13.687 15.2 15.145 15.3 15.344 0.006  5/AB
50  6/AB 96 1 0.8 10 228 0.036 0.036 23 5 290 0.036 0.036 29 172 7.686 0.085 0.05 0.6 2.5 F1-6x9 on-grade 79 93  7/AB 5.43 283 0.421 274 13.5 0.75 450 1.72 3.28 0.3 1 T1 0.151 0.96 0.145 0.145 0.92 0.124 0.45 1.72 13.667 13.566 15 14.876 15.1 15.263 0.118  6/AB
50  7/AB 96 1 0.8 10 228 0.022 0.021 14 5 290 0.021 0.021 17 103 0.03 2.67 2.5 FSIP-6x9 13 90  G1/AP 5.54 281 0.442 294 9.5 1 525 1.36 2.64 0.05 0.86 T1 0.094 -0.27 -0.026 -0.026 0.47 0.044 0.319 2.14 13.491 13.396 14.902 14.857 14.9 15.059 0.183  7/AB
50  8/AB 0 MH1200 5.62 280 0.442 293 14.405 1.21 600 1.04 2.58 0 0.88 T10 0.035 1.75 0.062 2.02 0.072 0.15 0.021 0.276 2.3 13.321 13.147 14.795 14.774 14.9 14.867 0  8/AB
50  9/AB 0 MH1350 5.63 280 0.588 496 17.612 0.5 750 1.12 2.37 0 1 T2/T4 0.001 0.43 0 0 0 0 0.432 1.88 12.997 12.909 14.774 14.773 14.8 14.806 0.032  9/AB
50  10/AB 0 MH1350 5.78 278 0.588 492 60.823 0.5 750 1.11 2.51 0 1 T8/T10 0.009 1.57 0.014 1.66 0.015 0.03 0.017 0.43 1.88 12.889 12.585 14.759 14.743 14.8 15.079 0.305  10/AB
50  11/AB 0 MH1350 6.28 269 0.751 615 14.648 0.44 750 1.39 2.9 0 1 T2/T4 0.099 0.33 0.033 0.033 0.3 0.045 0.521 1.88 12.565 12.5 14.71 14.665 14.7 14.779 0.036  11/AB
50  1/AC 98 1 0.8 10 228 0.03 0.03 19 5 290 0.03 0.03 24 24 3.058 0.038 0.02 0.74 2.5 F1-6x9 on-grade 18 6  2/AC 5 290 0.03 18 11.2 0.55 375 0.16 3.22 1 G1 0.001 3 0.004 0.004 0.01 0.001 0.094 0.83 14.152 14.09 15.356 15.355 15.4 15.481 0.121  1/AC
50  2/AC 97 1 0.8 10 228 0.022 0.022 14 5 290 0.022 0.022 18 23 3.038 0.038 0.02 0.74 2.5 F1-6x9 on-grade 18 6  5/AB 5.09 289 0.052 36 8.9 2.7 375 0.32 3.43 0.5 1 T1 0.005 1.29 0.007 0.007 0.04 0.004 0.089 1.78 14.07 13.83 15.348 15.344 15.4 15.399 0.044  2/AC
50  G1/AD 90 1 0.8 10 228 0.103 0.101 64 5 290 0.098 0.097 78 521 0.125 0.8 2.62 SAG BK-S 28 493  2/AA 5 290 0.097 28 6.668 4.17 525 0.13 2.64 1 G2 0.001 4.59 0.004 0.004 0 0 0.064 1.85 12.8 12.522 14.183 14.183 14.2 14.187 0  G1/AD
50  G1/AE 90 1 0.8 10 228 0.093 0.091 58 5 290 0.089 0.088 71 71 3.472 0.081 0.05 1.02 2.5 GULLY BK-M 70 1  4/AZ 5 290 0.088 70 3.325 0.92 375 0.63 3.5 1 G2 0.02 3.26 0.066 0.066 0.16 0.005 0.169 1.45 13.016 12.985 14.262 14.257 14.3 14.328 0  G1/AE
50  F1/AF 5 1 0.8 16 188 1.392 1.125 587 16 188 1.392 1.125 587 587 0.2 1050 MH with 9x9 Grate 185 403  G1/AD 16 188 1.125 185 20.91 1.85 450 1.16 6.73 1 G1 0.069 1.83 0.126 0.126 0.42 0.088 0.219 2.41 11.41 11.024 14.311 14.223 14.4 14.437 0  F1/AF
50  2/AF 0 MH1050 16.17 187 1.125 183 6.177 2.63 450 1.15 7.17 0 1 T10 0.021 1.52 0.033 1.92 0.041 0.13 0.008 0.197 2.73 11.004 10.842 14.191 14.183 14.2 14.232 0  2/AF
50  G1/AG 90 1 0.8 10 228 0.062 0.06 38 5 290 0.058 0.058 47 0 1 2.5 GULLY BK-M -39 39  G1/AD 5 290 0.058 255 4.736 1.39 375 2.31 0.272 0 0 0 2.11 0.1 0.375 2.31 13.261 13.195 14.547 14.447 14.5 14.551 0.004  G1/AG
50  G1/AH 90 1 0.8 10 228 0.074 0.072 46 5 290 0.07 0.07 56 0 0.02 2.48 GULLY BK-M -53 53  G1/AG 5 290 0.07 373 8.261 2.03 375 3.37 0.581 0 0 0 4.51 0.373 0.375 3.37 13.731 13.563 15.038 14.665 15 15.046 0.008  G1/AH
50  G1/AJ 90 1 0.8 10 228 0.115 0.112 71 5 290 0.109 0.108 87 87 3.455 0.103 0.06 0.5 2.5 GULLY BK-S 73 14  G1/AM 5 290 0.108 73 2.699 1.88 375 0.66 2.92 1 G2 0.022 3.97 0.088 0.088 0.17 0.005 0.142 1.91 13.768 13.717 14.777 14.772 14.9 15.111 0.246  G1/AJ
50  G1/AK 90 1 0.8 10 228 0.082 0.08 51 5 290 0.078 0.077 62 89 0.1 12.98 -24.89 SAG BK-S 34 55  G1/AL 5 290 0.077 34 6.316 1.94 375 0.31 3.3 1 G2 0.005 3.48 0.017 0.017 0.04 0.002 0.095 1.56 13.967 13.844 15.186 15.184 15.2 15.206 0.002  G1/AK
50  G1/AL 90 1 0.8 10 228 0.096 0.094 59 5 290 0.091 0.09 72 213 0.11 15.54 2.5 SAG BK-S 38 175  G1/AH 5 290 0.09 38 5.183 1.83 375 0.34 3.38 1 G2 0.006 3.39 0.02 0.02 0.05 0.002 0.101 1.57 13.939 13.844 15.186 15.184 15.2 15.207 0.001  G1/AL
50  G1/AM 90 1 0.8 10 228 0.079 0.077 49 5 290 0.075 0.074 60 74 0.08 0.45 2.5 SAG BK-M 2 72  G1/AN 5 290 0.074 2 5.792 2 375 0.02 3.5 1 G2 0 3.26 0 0 0 0 0.022 0.65 13.431 13.315 14.743 14.743 14.7 14.748 0.005  G1/AM
50  G1/AN 90 1 0.8 10 228 0.093 0.091 58 5 290 0.089 0.088 71 142 0.051 0.45 2.5 SAG BK-M 142 0 5 290 0.088 142 2.044 3.23 375 1.29 3.51 1 G2 0.002 3.25 0.005 0.005 0.01 0 0.177 2.78 13.431 13.365 14.743 14.743 14.7 14.748 0  G1/AN
50  G1/AP 90 1 0.8 10 228 0.081 0.079 50 5 290 0.077 0.076 61 152 0.125 0.45 2.5 SAG BK-S 3 149  G1/AQ 5 290 0.076 3 2.044 1.92 450 0.02 2.64 1 G2 0 4.59 0 0 0 0 0.026 0.7 13.586 13.547 14.774 14.774 14.8 14.774 0  G1/AP
50  G1/AQ 90 1 0.8 10 228 0.077 0.075 48 5 290 0.073 0.072 58 207 0.092 0.45 2.5 SAG BK-S 207 0 5 290 0.072 207 4.813 1.99 450 1.3 3 1 G2 0 3.8 0 0 0 0 0.229 2.55 13.425 13.329 14.774 14.774 14.8 14.774 0  G1/AQ
50  IN/AR 0 0 0 0 0 0 0 0 0 1050 MH with 9x9 Grate 0 0 5 290 0 543 8.192 0.61 675 1.52 0.117 0 0 0 0.42 0.034 0.468 2.05 11 10.95 14.409 14.375 14.4 14.5 0.091  IN/AR
50  1/AR 0 MH1050 5.07 289 0 543 40.261 0.5 675 1.52 5.13 0 1 T1/T3 0.117 0.84 0.099 1.01 0.119 0.42 0.168 0.508 1.88 10.93 10.73 14.276 14.108 14.4 15.039 0.644  1/AR
50  2/AS 0 0 0 0 0 0 0 0 0 1050 MH with 9x9 Grate 0 0 5.09 289 0 1042 18.474 0.2 1050 1.2 0.074 0 0 0 0.15 0.027 0.746 1.58 12.764 12.727 15.075 15.048 15.1 15.1 0.025  2/AS
50  1/AS 0 MH1800 5.25 286 0 1042 75.675 0.2 1050 1.2 2.23 0 1 T6/T9 0.021 1.91 0.039 2.19 0.045 0.04 0.031 0.746 1.58 12.707 12.556 15.009 14.978 15.1 15.054 0  1/AS
50  G1/AU 90 1 0.8 10 228 0.051 0.05 31 5 290 0.048 0.048 38 38 1.669 0.059 0.06 3.92 2.5 GULLY BK-S 38 0  G1/AW 5 290 0.048 149 2.589 5.14 450 0.94 1.97 1 G2 0.045 7.16 0.321 0.321 0.27 0.007 0.147 3.3 15.354 15.22 15.919 15.912 16.2 16.681 0.441  G1/AU
50  G1/AV 90 1 0.8 10 228 0.073 0.071 45 5 290 0.069 0.069 55 55 1.937 0.065 0.07 3.92 2.5 GULLY BK-S 49 6  G1/AX 5 290 0.069 211 4.482 2.97 450 1.33 2.36 1 G2 0.09 5.47 0.49 0.49 0.55 0.024 0.206 2.97 15.362 15.229 15.936 15.912 16.4 16.681 0.255  G1/AV
50  G1/AW 90 1 0.8 10 228 0.097 0.095 60 5 290 0.092 0.091 74 0 0.51 2.5 GULLY BK-S -27 27  G1/AK 5 290 0.091 208 4.145 2.41 450 1.31 0.088 0 0 0 0.53 0.022 0.217 2.74 14.218 14.118 15.542 15.52 15.5 15.544 0.002  G1/AW
50  G1/AX 90 1 0.8 10 228 0.085 0.083 53 5 290 0.08 0.08 64 0 0.51 2.5 GULLY BK-S -86 86  G1/AL 5 290 0.08 147 4.274 2.04 450 0.92 0.044 0 0 0 0.27 0.011 0.187 2.35 14.22 14.133 15.532 15.52 15.5 15.532 0  G1/AX
50  1/AY 0 MH1500 5 290 0 0 11.159 0.25 900 0 0 0 0 0 0 0 0 0 12.812 12.784 15.075 15.075 15.1 15.1 0.025  1/AY
50  IN/AZ 0 0 0 0 0 0 0 0 HW inlet 0 0 5 290 0 534 4.821 0.44 (2x)1350 0.19 1.03 Outlet Control 0.002 1.5 0.003 0.003 0 0 0.251 1.45 12.137 12.116 13.523 13.523 13.5 14.292 0.766  IN/AZ
50  4/AZ 0 0 0 0 0 0 0 1 0.254 0.021 0.01 MH 0 1  G1/AD 5.04 289 0 534 17.717 0.22 600 1.89 2.41 0 1 T1/T3 0.182 0.95 0.172 1.06 0.194 0.76 0.134 0.6 1.89 12.096 12.057 13.351 13.217 13.5 14.178 0.633  4/AZ
50  3/AZ1 0 MH1050 16.25 187 1.194 792 7.78 0.22 600 2.8 2.04 0 1 T1/T3 0.4 1.16 0.466 1.32 0.527 2.02 0.128 0.6 2.8 12.057 12.04 12.752 12.595 13.3 14.635 1.356  3/AZ1
50  OUT/AZ HW outlet 12.6 12.695  OUT/AZ
50  F1/AZ1 20 1 0.8 16 188 1.424 1.194 623 16 188 1.424 1.194 623 623 0.2 RSIP-9x9 262 362  LOST 16 188 1.194 262 20.415 0.51 450 1.64 3.8 1 G1 0.138 2.59 0.357 0.357 0.84 0.172 0.45 1.64 12.252 12.148 13.607 13.435 14 13.979 0.015  F1/AZ1
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50  2/AZ1 0 MH1050 16.17 187 1.194 259 10.098 0.51 450 1.63 2.97 0 1 T1/T3 0.136 0.99 0.134 1.2 0.163 0.83 0.083 0.45 1.63 12.128 12.077 13.301 13.217 13.5 14.398 0.935  2/AZ1
50  1/BA 100 1 0.8 10 228 0.058 0.057 36 5 290 0.057 0.057 46 31 3.554 0.044 0.02 0.4 2.5 F1-6x9 on-grade 24 7  2/BA 5 290 0.057 39 11.2 0.5 375 0.35 3.33 1 G1 0.006 2.92 0.018 0.018 0.05 0.005 0.144 0.99 13.969 13.913 15.198 15.193 15.2 15.287 0.07  1/BA
50  2/BA 98 1 0.8 10 228 0.042 0.041 26 5 290 0.041 0.041 33 29 3.33 0.042 0.02 0.67 2.5 F1-6x9 on-grade 22 7  3/BA 5.09 289 0.099 75 9.2 0.5 375 0.68 3.48 0.36 1 T1 0.024 1.06 0.025 0.025 0.18 0.017 0.211 1.18 13.888 13.842 15.168 15.151 15.2 15.212 0.019  2/BA
50  3/BA 99 1 0.8 10 228 0.047 0.047 30 5 290 0.047 0.047 38 36 3.613 0.045 0.02 0.67 2.5 F1-6x9 on-grade 19 16  4/BA 5.17 287 0.145 105 10.9 0.5 375 0.96 3.56 0.2 1 T1 0.046 0.73 0.034 0.034 0.36 0.039 0.266 1.26 13.817 13.763 15.117 15.078 15.2 15.151 0  3/BA
50  4/BA 98 1 0.8 10 228 0.036 0.036 23 5 290 0.035 0.035 29 0 0.67 2.5 F1-6x9 on-grade -29 29  5/BA 5.26 286 0.181 123 6.79 0.5 375 1.11 3.57 0 1 T1 0.063 0.2 0.013 0.013 0.49 0.033 0.305 1.28 13.738 13.704 15.065 15.032 15.1 15.078 0  4/BA
50  5/BA 98 1 0.8 10 228 0.026 0.026 16 5 290 0.025 0.025 20 41 0.03 0.67 2.5 FSIP-6x9 -7 48  6/BA 5.32 285 0.206 125 8.887 0.5 375 1.13 3.6 0 1 T1 0.065 0.2 0.013 0.013 0.51 0.045 0.311 1.28 13.679 13.634 15.017 14.972 15 15.032 0.002  5/BA
50  6/BA 98 1 0.8 10 228 0.036 0.036 23 5 290 0.036 0.036 29 0 0.67 2.5 F1-6x9 on-grade -153 153  G1/CH 5.3 285 0.241 48 29.597 0.5 375 0.43 3.63 0 1 T1 0.01 0.2 0.002 0.002 0.07 0.022 0.161 1.05 13.609 13.461 14.967 14.945 15 14.972 0.003  6/BA
50  7/BA 100 1 0.8 10 228 0.054 0.054 34 5 290 0.054 0.054 44 17 3.433 0.043 0.01 -0.02 2.5 F1-6x9 on-grade 0 17  8/BA 5.54 281 0.295 77 10.626 0.5 375 0.69 4.02 0 1 T1 0.025 0.2 0.005 0.005 0.19 0.02 0.213 1.18 13.436 13.383 14.94 14.92 14.9 15.031 0.086  7/BA
50  8/BA 98 1 0.8 10 228 0.04 0.04 25 5 290 0.04 0.04 32 43 3.7 0.046 0.02 0.85 2.5 F1-6x9 on-grade 32 11  9/BA 5.63 280 0.335 118 11.2 0.5 375 1.07 4.17 0.29 1 T1 0.058 0.89 0.052 0.052 0.45 0.051 0.293 1.28 13.358 13.302 14.868 14.817 14.9 14.956 0.036  8/BA
50  9/BA 99 1 0.8 10 228 0.06 0.06 38 5 290 0.06 0.06 48 39 3.577 0.045 0.02 0.85 2.5 F1-6x9 on-grade 29 10  10/BA 5.65 280 0.393 166 10.348 0.4 450 1.04 3.42 0.2 0.83 T1 0.056 0.18 0.01 0.01 0.34 0.035 0.34 1.29 13.277 13.236 14.807 14.772 14.8 14.86 0.043  9/BA
50  10/BA 97 1 0.8 10 228 0.022 0.022 14 5 290 0.021 0.021 17 19 2.748 0.034 0.01 0.85 2.5 F1-6x9 on-grade 12 8  11/BA 5.74 278 0.415 188 6.452 0.4 450 1.18 3.47 0.07 1 T1 0.071 0.39 0.027 0.027 0.43 0.028 0.387 1.29 13.211 13.185 14.745 14.717 14.8 14.772 0  10/BA
50  11/BA 99 1 0.8 10 228 0.035 0.035 22 5 290 0.035 0.035 28 0 0.85 2.5 F1-6x9 on-grade -11 11  12/BA 5.79 277 0.449 211 4.748 0.4 450 1.33 2.96 0 1 T1 0.09 0.2 0.018 0.018 0.55 0.026 0.45 1.33 13.16 13.141 14.473 14.447 14.5 14.717 0.226  11/BA
50  12/BA 99 1 0.8 10 228 0.033 0.033 21 5 290 0.032 0.032 26 8 1.934 0.024 0.01 0.85 2.5 F1-6x9 on-grade 6 2  13/BA 5.83 277 0.482 249 6.452 0.4 450 1.57 2.96 0.03 1 T1 0.125 0.28 0.035 0.035 0.76 0.049 0.45 1.57 13.116 13.09 14.412 14.363 14.4 14.676 0.229  12/BA
50  13/BA 98 1 0.8 10 228 0.023 0.023 15 5 290 0.023 0.023 18 26 3.086 0.039 0.02 0.85 2.5 F1-6x9 on-grade 0 26  14/BA 5.88 276 0.505 247 9.929 0.4 525 1.14 2.47 0 0.86 T1 0.066 -0.49 -0.032 -0.032 0.33 0.033 0.392 1.42 13.065 13.025 14.395 14.363 14.4 14.621 0.258  13/BA
50  14/BA 98 1 0.8 10 228 0.03 0.03 19 5 290 0.03 0.029 24 50 0 0.85 2.5 FSIP-6x9 0 50  G1/CY 5.88 276 0.531 244 12.698 0.4 525 1.13 2.6 0 1 T1 0.065 0.2 0.013 0.013 0.32 0.041 0.388 1.42 13 12.949 14.35 14.309 14.4 14.537 0.174  14/BA
50  15/BA 0 MH1050 5.98 274 0.531 242 33.206 0.4 600 0.85 2.33 0 0.88 T6/T9 0.037 1.9 0.071 2.32 0.086 0.15 0.051 0.343 1.45 12.924 12.792 14.238 14.187 14.3 14.331 0.007  15/BA
50  16/BA 0 MH1050 6.13 272 0.857 331 35.261 0.5 675 0.92 2.14 0 1 T3/T6 0.002 1.53 0.003 1.73 0.004 0.01 0.003 0.36 1.71 12.74 12.564 14.183 14.181 14.2 14.352 0.165  16/BA
50  1/BB 99 1 0.8 10 228 0.054 0.054 34 5 290 0.054 0.054 43 28 4.871 0.061 0.01 -0.15 2.5 F1-6x9 on-grade 0 28  2/BB 5 290 0.054 15 10.9 0.5 375 0.14 0.001 0 0 0 0.01 0.001 0.088 0.76 13.813 13.759 14.963 14.962 15 15.123 0.16  1/BB
50  2/BB 97 1 0.8 10 228 0.022 0.022 14 5 290 0.022 0.022 18 34 3.471 0.043 0.02 0.76 2.5 F1-6x9 on-grade 25 9  3/BB 5.09 289 0.076 55 2.3 0.5 375 0.5 3.28 0.63 1 G1/T1 0.013 1.73 0.022 0.022 0.1 0.002 0.175 1.09 13.734 13.722 14.941 14.938 15 15.065 0.103  2/BB
50  3/BB 99 1 0.8 10 228 0.02 0.02 13 5 290 0.02 0.02 16 25 3.081 0.039 0.02 0.76 2.5 F1-6x9 on-grade 18 6  4/BB 5.11 288 0.096 73 6.9 0.5 375 0.66 3.31 0.25 1 T1 0.022 0.85 0.019 0.019 0.17 0.012 0.207 1.17 13.697 13.663 14.919 14.907 14.9 15.047 0.109  3/BB
50  4/BB 98 1 0.8 10 228 0.023 0.023 14 5 290 0.023 0.023 18 25 3.075 0.038 0.02 0.76 2.5 F1-6x9 on-grade 18 6  5/BB 5.17 287 0.118 91 2.3 0.5 375 0.82 3.39 0.2 1 T1 0.035 0.73 0.025 0.025 0.27 0.006 0.239 1.23 13.638 13.626 14.882 14.876 14.9 14.994 0.087  4/BB
50  5/BB 99 1 0.8 10 228 0.017 0.017 11 5 290 0.017 0.017 13 20 2.829 0.035 0.01 0.76 2.5 F1-6x9 on-grade 15 5  6/BB 5.19 287 0.135 105 8.9 0.5 375 0.95 3.4 0.14 1 T1 0.046 0.58 0.027 0.027 0.36 0.032 0.266 1.26 13.601 13.557 14.849 14.817 14.9 14.977 0.101  5/BB
50  6/BB 97 1 0.8 10 228 0.021 0.021 13 5 290 0.021 0.021 17 22 0 0.76 2.5 FSIP-6x9 0 22  7/BB 5.26 286 0.155 105 2.3 0.5 375 0.95 3.43 0 1 T1 0.046 0.2 0.009 0.009 0.36 0.008 0.264 1.26 13.532 13.52 14.808 14.799 14.8 14.909 0.092  6/BB
50  7/BB 99 1 0.8 10 228 0.023 0.023 15 5 290 0.023 0.023 19 40 3.701 0.046 0.02 0.76 2.5 F1-6x9 on-grade 30 11  8/BB 5.28 286 0.179 134 6.9 0.5 375 1.22 3.48 0.22 1 T1 0.075 0.78 0.058 0.058 0.59 0.04 0.375 1.22 13.495 13.461 14.741 14.701 14.8 14.891 0.092  7/BB
50  8/BB 99 1 0.8 10 228 0.039 0.039 25 5 290 0.039 0.039 31 42 0.03 0.76 2.5 FSIP-6x9 13 29  8A/BB 5.25 286 0.217 146 6.46 0.5 375 1.32 3.37 0.09 1 T1 0.09 0.45 0.04 0.04 0.7 0.045 0.375 1.32 13.436 13.403 14.66 14.616 14.7 14.839 0.138  8/BB
50  8A/BB 90 1 0.8 10 228 0.006 0.005 3 5 290 0.005 0.005 4 33 0 0.76 2.5 FSIP-6x9 0 33  G1/BD 5.3 285 0.222 146 12.14 0.5 375 1.32 3.3 0 1 T1 0.089 0.2 0.018 0.018 0.69 0.084 0.375 1.32 13.378 13.318 14.598 14.514 14.6 14.789 0.173  8A/BB
50  9/BB 0 MH1050 5.4 284 0.222 145 15.25 0.5 525 0.67 2.6 0 0.71 T10 0.023 1.54 0.035 2.34 0.053 0.11 0.017 0.255 1.39 13.168 13.091 14.479 14.462 14.5 14.59 0.058  9/BB
50  G1/BD 90 1 0.8 10 228 0.11 0.108 68 5 290 0.105 0.103 83 161 0.067 0.55 2.5 SAG BK-S 25 136  G1/BE 5 290 0.103 25 4.542 0.67 450 0.16 3.04 1 G2 0.001 3.76 0.005 0.005 0.01 0 0.1 0.96 13.099 13.069 14.462 14.462 14.5 14.479 0.012  G1/BD
50  G1/BE 90 1 0.8 10 228 0.061 0.059 38 5 290 0.058 0.057 46 182 0.067 0.55 2.5 SAG BK-S 17 165  G1/4 5 290 0.057 17 2.844 0.67 450 0.11 3.04 1 G2 0.001 3.75 0.002 0.002 0 0 0.082 0.85 13.095 13.076 14.462 14.462 14.5 14.479 0.015  G1/BE
50  1/BF 100 0.049 0.049 39 0.049 0.049 39 -1 -0.15 2.5 F1-6x9 on-grade -1 0  2/BF 5 290 0.049 39 12.1 0.5 375 0.35 0.006 0 0 0 0.05 0.006 0.145 0.99 13.538 13.477 14.793 14.787 14.8 14.849 0.056  1/BF
50  2/BF 98 1 0.8 10 228 0.046 0.046 29 5 290 0.046 0.046 37 14 2.632 0.033 0.01 0.55 2.5 F1-6x9 on-grade 10 3  3/BF 5.1 288 0.094 79 8.9 0.5 375 0.72 3.56 0.21 1 T1 0.026 0.75 0.02 0.02 0.2 0.018 0.218 1.19 13.452 13.408 14.767 14.749 14.8 14.797 0.01  2/BF
50  3/BF 98 1 0.8 10 228 0.025 0.025 16 5 290 0.025 0.025 20 0 0.55 2.5 F1-6x9 on-grade -7 7  4/BF 5.18 287 0.119 100 3.4 0.5 375 0.9 3.54 0 1 T1 0.042 0.2 0.008 0.008 0.32 0.011 0.255 1.25 13.383 13.366 14.702 14.691 14.7 14.749 0.039  3/BF
50  4/BF 99 1 0.8 10 228 0.017 0.017 11 5 290 0.017 0.017 14 2 1.238 0.015 0 0.55 2.5 F1-6x9 on-grade 1 0  5/BF 5.2 287 0.136 123 9.8 0.5 375 1.11 3.6 0.01 1 T1 0.063 0.24 0.015 0.015 0.49 0.048 0.305 1.28 13.341 13.292 14.676 14.627 14.7 14.73 0.039  4/BF
50  5/BF 99 1 0.8 10 228 0.052 0.051 33 5 290 0.051 0.051 41 28 3.416 0.043 0.02 0.55 2.5 F1-6x9 on-grade 21 7  6/BF 5.18 287 0.186 161 15.9 0.5 450 1.01 3.13 0.15 0.83 T1 0.052 0 0 0 0.32 0.051 0.304 1.41 13.217 13.137 14.628 14.577 14.6 14.677 0.05  5/BF
50  6/BF 98 1 0.8 10 228 0.059 0.059 37 5 290 0.058 0.058 47 39 3.871 0.048 0.02 0.55 2.5 F1-6x9 on-grade 1 38  7/BF 5.32 285 0.245 178 12.2 0.5 450 1.12 3.25 0.01 1 T1 0.064 0.22 0.014 0.014 0.39 0.048 0.329 1.43 13.112 13.051 14.563 14.516 14.6 14.59 0.013  6/BF
50  7/BF 98 1 0.8 10 228 0.042 0.042 27 5 290 0.042 0.042 33 59 4.539 0.057 0.03 0.55 2.5 F1-6x9 on-grade 0 59  8/BF 5.42 283 0.286 192 10.7 0.5 450 1.21 3.31 0 1 T1 0.074 0.21 0.015 0.015 0.45 0.048 0.35 1.44 13.026 12.973 14.5 14.452 14.5 14.523 0.007  7/BF
50  8/BF 99 1 0.8 10 228 0.054 0.054 34 5 290 0.054 0.054 43 74 4.935 0.062 0.03 0.55 2.5 F1-6x9 on-grade 48 26  9/BF 5.43 283 0.338 267 15.283 0.5 450 1.68 3.34 0.2 1 T1 0.144 0.73 0.105 0.105 0.88 0.134 0.45 1.68 12.948 12.872 14.347 14.213 14.5 14.465 0.013  8/BF
50  9/BF 97 1 0.8 10 228 0.031 0.031 19 5 290 0.03 0.03 24 44 0.03 0.83 0.02 FSIP-6x9 13 31  G1/6 5.56 281 0.369 289 12.698 0.5 525 1.34 2.7 0.05 0.86 T1 0.091 -0.27 -0.025 -0.025 0.45 0.057 0.409 1.6 12.797 12.733 14.238 14.181 14.2 14.381 0.168  9/BF
50  1/BG 90 1 0.8 10 228 0.151 0.148 94 5 290 0.143 0.142 114 114 0.022 0.61 2.5 SAG MK-S 70 44  G1/BD 5 290 0.142 70 2.034 0.5 375 0.64 3.1 1 G2 0.021 3.7 0.076 0.076 0.16 0.003 0.202 1.16 13.32 13.31 14.405 14.402 14.5 14.632 0.151  1/BG
50  2/BG 0 MH1050 5.02 290 0.142 70 66 0.4 375 0.63 2.98 0 1 T6/T9 0.021 1.7 0.035 1.82 0.037 0.16 0.105 0.216 1.06 13.285 13.021 14.367 14.262 14.4 14.663 0.259  2/BG
50  3/BG 0 MH1050 5.57 281 0.232 105 39.216 0.4 450 0.66 2.82 0 1 T1/T3 0.022 0.99 0.022 1.17 0.026 0.13 0.053 0.246 1.18 12.996 12.839 14.24 14.187 14.3 14.427 0.161  3/BG
50  4/BG 0 MH1050 5.89 276 0.33 100 12.582 0.4 450 0.63 3.05 0 1 T1/T3 0 0.95 0 1.16 0 0 0 0.239 1.16 12.814 12.764 14.187 14.187 14.2 14.216 0.029  4/BG
50  1/BL 90 1 0.8 10 228 0.095 0.093 59 5 290 0.091 0.09 72 72 0 0.59 2.5 SAG MK-S 40 32  1/BM 5 290 0.09 40 2.041 0.5 375 0.36 3.23 1 G2 0.007 3.55 0.024 0.024 0.05 0.001 0.146 1 13.074 13.064 14.263 14.262 14.3 14.403 0.116  1/BL
50  1/BM 90 1 0.8 10 228 0.104 0.102 64 5 290 0.098 0.097 78 111 0.002 0.22 2.5 SAG MK-S 2 109  G1/6 5 290 0.097 2 2.256 0.51 375 0.02 3.52 1 G2 0 3.24 0 0 0 0 0.03 0.4 12.866 12.854 14.187 14.187 14.2 14.187 0  1/BM
50  1/CA 98 1 0.8 10 228 0.03 0.03 19 5 290 0.03 0.03 24 7 1.883 0.024 0.01 0.8 2.5 F1-6x9 on-grade 5 2  2/CA 5 290 0.03 22 13.2 0.75 375 0.2 1.44 1 G1 0.002 7 0.014 0.014 0.02 0.002 0.097 0.98 14.432 14.333 14.957 14.955 15 15.793 0.822  1/CA
50  2/CA 97 1 0.8 10 228 0.03 0.03 19 5 290 0.03 0.03 24 14 2.454 0.031 0.01 0.8 2.5 F1-6x9 on-grade 10 4  3/CA 5.11 288 0.059 47 11.23 0.75 375 0.43 1.71 0.32 1 T1 0.009 1.4 0.013 0.013 0.07 0.008 0.143 1.21 14.313 14.229 14.942 14.934 15 15.688 0.733  2/CA
50  3/CA 97 1 0.8 10 228 0.022 0.022 14 5 290 0.022 0.022 18 13 2.423 0.03 0.01 0.8 2.5 F1-6x9 on-grade 10 3  4/CA 5.2 287 0.081 66 9.17 1 375 0.6 1.93 0.17 1 T1 0.018 0.85 0.016 0.016 0.14 0.013 0.16 1.48 14.209 14.118 14.918 14.905 14.9 15.599 0.665  3/CA
50  4/CA 98 1 0.8 10 228 0.024 0.024 15 5 290 0.024 0.024 19 12 2.065 0.026 0.01 1.31 2.5 F1-6x9 on-grade 9 3  5/CA 5.28 286 0.106 88 13.5 2 375 0.79 2.15 0.12 1 T1 0.032 0.62 0.02 0.02 0.25 0.034 0.154 2.05 14.098 13.828 14.885 14.852 14.9 15.505 0.6  4/CA
50  5/CA 96 1 0.8 10 228 0.022 0.022 14 5 290 0.022 0.022 18 14 0 1.88 2.5 FSIP-6x9 0 14  G1/CE 5.28 285 0.127 97 12.5 0.5 375 0.88 2.78 0 1 T1 0.039 0.2 0.008 0.008 0.3 0.038 0.249 1.24 13.808 13.745 14.844 14.806 14.9 15.259 0.407  5/CA
50  6/CA 0 MH1050 5.39 284 0.127 96 16.617 0.5 375 0.87 2.91 0 1 T10 0.039 1.74 0.067 2 0.078 0.3 0.05 0.248 1.24 13.725 13.642 14.738 14.688 14.8 15.066 0.25  6/CA
50  7/CA 0 MH1050 5.53 282 0.178 149 14.355 0.5 450 0.94 2.49 0 1 T2/T4 0.045 0.37 0.017 0.017 0.27 0.039 0.288 1.39 13.567 13.495 14.672 14.632 14.7 14.983 0.295  7/CA
50  8/CA 0 MH1050 5.47 282 0.381 237 59.351 0.5 450 1.49 2.57 0 1 T4/T8 0.033 0.76 0.025 0.78 0.026 0.2 0.12 0.45 1.49 13.475 13.178 14.607 14.487 14.6 14.839 0.206  8/CA
50  9/CA 0 MH1050 5.86 276 0.472 262 16.649 0.5 450 1.65 2.95 0 1 T1/T2 0.139 0.22 0.031 0.031 0.85 0.141 0.45 1.65 13.158 13.075 14.456 14.315 14.5 14.542 0.055  9/CA
50  10/CA 0 MH1050 5.79 277 0.537 378 55.375 0.5 525 1.74 2.4 0 1 T2/T4 0.155 0.31 0.048 0.048 0.77 0.427 0.525 1.74 13.055 12.778 14.267 13.841 14.3 14.459 0.144  10/CA
50  11/CA 0 MH1050 6.25 270 0.659 458 16.233 0.46 600 1.62 1.8 0 1 T2/T4 0.134 0.44 0.058 0.058 0.56 0.09 0.6 1.62 12.758 12.684 13.782 13.692 13.8 14.202 0.361  11/CA
50  12/CA 0 MH1050 6.39 268 0.8 610 16.772 0.5 600 2.16 1.83 0 1 T3/T6 0.237 1.65 0.391 1.91 0.454 1.06 0.157 0.6 2.16 12.659 12.575 13.301 13.123 13.8 14.387 0.632  12/CA
50  OUT/CA 0 0 0 0 0 0 0 0 HW outlet 0 0 6.53 266 0.801 605 4.887 0.54 T5800B1000x600 0.3 0.004 1 0.004 0.004 -0.02 0 0.212 1.54 12.546 12.52 13.119 13.12 13.1 13.582 0.459  OUT/CA
50  G1/CB 90 1 0.8 10 228 0.151 0.148 94 5 290 0.144 0.142 115 115 3.841 0.113 0.07 0.5 2.5 GULLY BK-S 89 26  G1/CC 5 290 0.142 89 2.034 0.5 375 0.8 3.19 1 G2 0.033 3.6 0.118 0.118 0.26 0.005 0.235 1.22 13.659 13.649 14.736 14.731 14.9 14.897 0.043  G1/CB
50  2/CB 0 MH1050 5.02 290 0.142 89 16.649 0.5 375 0.8 2.95 0 1 T6/T9 0.033 1.71 0.056 1.83 0.06 0.25 0.042 0.234 1.22 13.629 13.546 14.675 14.632 14.7 14.922 0.187  2/CB
50  G1/CC 90 1 0.8 10 228 0.038 0.037 24 5 290 0.036 0.036 29 55 2.896 0.089 0.05 0.5 2.5 GULLY BK-S 2 53  6/CR 5 290 0.036 2 4.813 0.5 375 0.02 2.59 1 G2 0 4.7 0 0 0 0 0.036 0.44 13.662 13.638 14.633 14.633 14.6 14.633 0  G1/CC
50  2/CC 0 MH1050 5.04 289 0.063 4 14.493 0.5 375 0.04 2.71 0 1 T6/T9 0 1.88 0 2.09 0 0 0 0.046 0.51 13.618 13.545 14.632 14.632 14.6 14.668 0.035  2/CC
50  G1/CD 90 1 0.8 10 228 0.028 0.028 18 5 290 0.027 0.027 21 21 2.003 0.067 0.03 0.5 2.5 GULLY BK-S 2 20  7/CR 5 290 0.027 2 2.041 0.61 375 0.01 2.62 1 G2 0 4.64 0 0 0 0 0.029 0.42 13.65 13.638 14.633 14.633 14.6 14.633 0  G1/CD
50  G1/CE 90 1 0.8 10 228 0.027 0.026 17 5 290 0.026 0.025 20 34 2.404 0.077 0.04 0.5 2.5 GULLY BK-S 34 0  G1/CD 5 290 0.025 34 4.813 0.5 375 0.31 2.8 1 G2 0.005 4.24 0.021 0.021 0.04 0.002 0.134 0.96 13.661 13.637 14.69 14.688 14.7 14.957 0.246  G1/CE
50  G1/CF 90 1 0.8 10 228 0.028 0.027 17 5 290 0.026 0.026 21 21 1.983 0.067 0.03 0.5 2.5 GULLY BK-S 21 0  G1/CD 5 290 0.026 21 2.041 0.5 375 0.19 2.79 1 G2 0.002 4.26 0.008 0.008 0.01 0 0.104 0.83 13.65 13.64 14.689 14.688 14.7 14.957 0.26  G1/CF
50  G1/CG 90 1 0.8 10 228 0.099 0.097 61 5 290 0.094 0.093 75 75 3.259 0.098 0.05 0.5 2.5 GULLY BK-S 37 37  5/CS 5 290 0.093 37 2.041 1 375 0.34 3.18 1 G2 0.006 3.6 0.021 0.021 0.04 0.001 0.117 1.26 13.315 13.295 14.488 14.487 14.5 14.517 0.009  G1/CG
50  G1/CH 90 1 0.8 10 228 0.035 0.035 22 5 290 0.034 0.033 27 180 3.032 0.12 0.11 0.71 2.5 GULLY BK-S 91 90  LOST 5 290 0.033 91 4.813 0.67 375 0.82 3.42 1 G2 0.034 3.34 0.115 0.115 0.27 0.013 0.216 1.37 13.337 13.305 14.506 14.493 14.6 14.643 0.022  G1/CH
50  2/CH 0 MH1050 5.04 289 0.071 121 14.355 0.67 375 1.09 3.27 0 1 T6/T9 0.061 1.81 0.11 2.08 0.127 0.47 0.068 0.264 1.45 13.285 13.189 14.383 14.315 14.5 14.666 0.156  2/CH
50  G1/CJ 90 1 0.8 10 228 0.04 0.039 25 5 290 0.038 0.037 30 30 2.14 0.071 0.04 0.71 2.5 GULLY BK-S 30 0  6/CS 5 290 0.037 30 2.041 1.02 375 0.27 3.15 1 G2 0.004 3.64 0.014 0.014 0.03 0.001 0.105 1.19 13.326 13.305 14.494 14.493 14.5 14.643 0.135  G1/CJ
50  G1/CM 90 1 0.8 10 228 0.129 0.126 80 5 290 0.122 0.121 98 98 0.039 0.1 2.5 SAG BK-S 98 0  G1/CY 5 290 0.121 98 2.041 1 450 0.61 2.24 1 G2 0.019 5.99 0.115 0.115 0.12 0.002 0.181 1.62 12.95 12.93 13.843 13.841 14 14.17 0.212  G1/CM
50  1/CN 90 1 0.8 10 228 0.006 0.006 4 5 290 0.006 0.006 5 7 0.02 1.3 7.87 FSIP-6x9 7 0 5 290 0.006 7 7.846 0.5 375 0.06 2.48 1 G2 0 4.97 0 0 0 0 0.061 0.61 13.93 13.891 14.862 14.862 14.9 14.862 0  1/CN
50  2/CN 98 1 0.8 10 228 0.032 0.032 20 5 290 0.031 0.031 25 10 1.972 0.025 0.01 1.3 2.5 F1-6x9 on-grade 7 3  1/CN 5 290 0.037 31 11.2 0.5 375 0.28 2.64 0.51 1 G1/T1/T3 0 1.53 0 1.78 0 0 0 0.128 0.94 13.871 13.815 14.862 14.862 14.9 15.042 0.18  2/CN
50  3/CN 99 1 0.8 10 228 0.017 0.017 11 5 290 0.017 0.017 14 7 2.081 0.026 0.01 0.33 2.5 F1-6x9 on-grade 5 2  2/CN 5.09 289 0.054 46 9.2 0.5 375 0.42 2.84 0.14 1 T1 0 0.61 0 0 0 0 0.159 1.04 13.795 13.749 14.862 14.862 14.9 15.162 0.3  3/CN
50  4/CN 98 1 0.8 10 228 0.022 0.022 14 5 290 0.022 0.022 18 7 2.022 0.025 0.01 0.41 2.5 F1-6x9 on-grade 5 2  5/CN 5.17 287 0.076 64 13.2 0.5 375 0.58 3.02 0.1 1 T1 0.013 0.48 0.006 0.006 0.1 0.014 0.191 1.13 13.729 13.663 14.856 14.842 14.9 15.158 0.296  4/CN
50  5/CN 97 1 0.8 10 228 0.03 0.03 19 5 290 0.03 0.03 24 13 2.585 0.032 0.01 0.5 2.5 F1-6x9 on-grade 10 3  6/CN 5.28 286 0.106 88 13.5 0.5 375 0.79 3.2 0.13 1 T1 0.032 0.56 0.018 0.018 0.25 0.034 0.233 1.22 13.643 13.576 14.824 14.79 14.8 15.092 0.25  5/CN
50  6/CN 97 1 0.8 10 228 0.021 0.021 13 5 290 0.021 0.021 17 13 0.03 4.33 2.5 FSIP-6x9 -47 60  6/CR 5.39 284 0.126 49 28.6 0.52 375 0.45 3.26 0 1 T1 0.01 0.2 0.002 0.002 0.08 0.023 0.163 1.07 13.556 13.407 14.776 14.753 14.8 14.79 0.012  6/CN
50  7/CN 100 0.021 0.021 17 0.021 0.021 17 2 -0.19 2.5 F1-6x9 on-grade 0 2  8/CN 5.54 281 0.146 63 9.2 0.58 375 0.57 3.64 0 1 T1 0.016 0.2 0.003 0.003 0.13 0.012 0.181 1.19 13.387 13.334 14.75 14.738 14.8 14.854 0.101  7/CN
50  8/CN 99 1 0.8 10 228 0.041 0.04 26 5 290 0.04 0.04 32 22 2.817 0.035 0.02 0.99 2.5 F1-6x9 on-grade 17 6  9/CN 5.61 280 0.187 92 11.2 0.47 375 0.84 3.8 0.21 1 T1 0.036 0.73 0.026 0.026 0.28 0.031 0.246 1.2 13.314 13.261 14.712 14.681 14.7 14.793 0.055  8/CN
50  9/CN 97 1 0.8 10 228 0.026 0.026 16 5 290 0.025 0.025 20 -11 0.99 2.5 F1-6x9 on-grade -11 0  10/CN 5.63 280 0.211 119 9.2 0.72 375 1.08 2.65 0 1 T1 0.059 0.2 0.012 0.012 0.46 0.042 0.254 1.49 13.241 13.175 14.223 14.181 14.2 14.681 0.446  9/CN
50  10/CN 97 1 0.8 10 228 0.021 0.021 13 5 290 0.021 0.021 17 12 2.211 0.028 0.01 0.99 2.5 F1-6x9 on-grade 9 3  11/CN 5.71 279 0.232 138 11.2 0.53 375 1.25 2.74 0.07 1 T1 0.08 0.41 0.033 0.033 0.62 0.07 0.375 1.25 13.155 13.096 14.148 14.078 14.2 14.59 0.409  10/CN
50  11/CN 99 1 0.8 10 228 0.051 0.051 33 5 290 0.051 0.051 41 36 3.376 0.042 0.02 0.99 2.5 F1-6x9 on-grade 0 36  11A/CN 5.69 279 0.281 146 6.6 0.38 375 1.32 2.67 0 1 T1 0.089 0.2 0.018 0.018 0.69 0.046 0.375 1.32 13.076 13.05 14.06 14.014 14.1 14.479 0.401  11/CN
50  11A/CN 90 1 0.8 10 228 0.004 0.004 3 5 290 0.004 0.004 3 39 0 0.99 2.5 FSIP-6x9 0 39  5/CS 5.75 278 0.285 145 22 0.39 375 1.31 2.57 0 1 T1 0.088 0.2 0.018 0.018 0.68 0.15 0.375 1.31 13.05 12.964 13.997 13.847 14 14.413 0.399  11A/CN
50  12/CN 96 1 0.8 10 228 0.024 0.024 15 5 290 0.024 0.023 19 14 0.03 0.82 2.5 FSIP-6x9 13 1  6/CS 5.93 275 0.309 165 14.002 0.4 450 1.04 2.01 0.08 0.83 T1 0.055 -0.2 -0.011 -0.011 0.33 0.047 0.338 1.29 12.944 12.888 13.857 13.811 13.8 14.413 0.566  12/CN
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50  13/CN 98 1 0.8 10 228 0.029 0.029 18 5 290 0.028 0.028 23 14 2.481 0.031 0.01 0.82 2.5 F1-6x9 on-grade 11 4  12/CN 6.05 273 0.337 188 11.2 0.38 450 1.18 2.05 0.06 1 T1 0.071 0.43 0.031 0.031 0.43 0.048 0.409 1.24 12.888 12.846 13.78 13.732 13.8 14.528 0.717  13/CN
50  14/CN 97 1 0.8 10 228 0.027 0.027 17 5 290 0.026 0.026 21 30 3.247 0.041 0.02 0.82 2.5 F1-6x9 on-grade 22 8  13/CN 6.14 272 0.364 219 13.2 0.4 450 1.38 1.97 0.1 1 T1 0.097 0.6 0.058 0.058 0.59 0.078 0.45 1.38 12.846 12.793 13.674 13.596 13.7 14.621 0.889  14/CN
50  15/CN 100 0.029 0.029 24 0.029 0.029 24 6 2.909 0.036 0 -0.18 2.5 F1-6x9 on-grade 0 6  14/CN 6.14 272 0.39 234 18.647 0.4 450 1.47 1.78 0 1 T1 0.11 0.2 0.022 0.022 0.67 0.125 0.45 1.47 12.793 12.718 13.574 13.449 13.6 14.702 1.106  15/CN
50  16/CN 0 MH1050 6.05 273 0.504 321 15.366 0.4 525 1.48 1.51 0 1 T3/T6 0.112 2.05 0.231 2.37 0.267 0.52 0.074 0.525 1.48 12.718 12.656 13.218 13.139 13.5 14.497 1.012  16/CN
50  OUT/CN 0 0 0 0 0 0 0 0 HW outlet 0 0 6.18 271 0.504 319 2.678 0.52 T5800B1000x600 0.16 0.001 1 0.001 0.001 0 0 0.155 1.27 12.606 12.592 13.137 13.137 13.1 13.3 0.161  OUT/CN
50  G1/CP 90 1 0.8 10 228 0.064 0.063 40 5 290 0.061 0.06 48 48 2.754 0.086 0.04 0.5 2.5 GULLY MK-S 48 0  G1/CM 5 290 0.06 48 5.367 0.67 375 0.44 1.46 1 G2 0.01 9.7 0.095 0.095 0.08 0.004 0.15 1.17 13.119 13.083 13.57 13.565 13.7 14.408 0.743  G1/CP
50  2/CP 0 MH1050 5.04 289 0.119 96 7.854 2.59 375 0.87 1.37 0 1 T6/T9 0.038 2.44 0.093 2.72 0.104 0.3 0.023 0.15 2.31 13.063 12.86 13.472 13.449 13.6 14.457 0.881  2/CP
50  G1/CQ 90 1 0.8 10 228 0.063 0.061 39 5 290 0.06 0.059 47 47 2.732 0.085 0.04 0.5 2.5 GULLY MK-S 47 0  G1/CX 5 290 0.059 47 2.611 1.38 375 0.43 1.44 1 G2 0.009 9.7 0.091 0.091 0.07 0.002 0.122 1.51 13.119 13.083 13.567 13.565 13.7 14.408 0.749  G1/CQ
50  1/CR 99 1 0.8 10 228 0.042 0.042 27 5 290 0.042 0.042 34 9 1.848 0.023 0.01 1.25 2.5 F1-6x9 on-grade 7 2  2/CR 5 290 0.042 32 13.2 1 375 0.29 2.45 1 G1 0.004 3.86 0.016 0.016 0.03 0.004 0.108 1.2 13.812 13.68 14.714 14.71 14.7 15.151 0.421  1/CR
50  2/CR 98 1 0.8 10 228 0.042 0.042 26 5 290 0.041 0.041 33 18 2.375 0.03 0.01 1.53 2.5 F1-6x9 on-grade 13 5  3/CR 5.11 288 0.083 67 12.05 0.5 375 0.61 2.8 0.29 1 T1 0.019 1 0.019 0.019 0.15 0.018 0.197 1.14 13.66 13.6 14.691 14.673 14.7 14.949 0.239  2/CR
50  3/CR 97 1 0.8 10 228 0.028 0.028 18 5 290 0.028 0.028 22 17 2.384 0.03 0.01 1.48 2.5 F1-6x9 on-grade 12 4  4/CR 5.21 287 0.111 93 8.749 0.5 375 0.84 2.92 0.16 1 T6 0.036 1.61 0.058 1.7 0.061 0.28 0.025 0.242 1.23 13.58 13.536 14.615 14.59 14.7 14.767 0.091  3/CR
50  4/CR 90 1 0.8 10 228 0.008 0.008 5 5 290 0.008 0.008 6 13 2.598 0.032 0.01 0.53 2.61 F1-6x9 on-grade 10 3  5/CR 5.28 285 0.119 102 21 0.5 375 0.93 2.87 0.09 1 T6 0.044 1.62 0.071 1.7 0.074 0.34 0.071 0.259 1.25 13.516 13.411 14.52 14.448 14.6 14.686 0.092  4/CR
50  5/CR 90 1 0.8 10 228 0.013 0.012 8 5 290 0.012 0.012 9 13 0.029 0.5 2.5 FSIP-6x9 13 0  6/CR 5.46 283 0.131 114 9.161 0.5 375 1.03 2.85 0.11 1 T1/T3 0.054 1.22 0.066 1.42 0.077 0.42 0.038 0.283 1.27 13.391 13.345 14.382 14.344 14.5 14.581 0.122  5/CR
50  6/CR 90 1 0.8 10 228 0.06 0.059 37 5 290 0.057 0.057 46 158 4.247 0.072 0.09 0.5 2.5 GULLY BK-S 85 73  7/CR 5.42 283 0.186 197 4.77 0.5 375 1.78 0.162 1 0.162 0.162 1.26 0.06 0.375 1.78 13.325 13.301 14.182 14.122 14.3 14.344 0  6/CR
50  7/CR 90 1 0.8 10 228 0.055 0.054 34 5 290 0.053 0.052 42 135 5 0.04 0.04 0.5 2.5 GULLY BK-S 99 36  CH2/DA 5.46 283 0.239 295 4.863 0.65 375 2.67 0.364 1 0.364 0.364 3.03 0.138 0.375 2.67 13.281 13.25 13.758 13.61 14.1 14.344 0.222  7/CR
50  OUT/CR 0 0 0 0 0 0 0 0 2.75 HW outlet 0 0 5.5 282 0.239 295 3.087 0.97 T3400B500x375 0.4 0.008 1 0.008 0.008 -0.44 0.004 0.16 1.64 13.23 13.2 13.464 13.478 13.5 13.794 0.322  OUT/CR
50  1/CS 99 1 0.8 10 228 0.077 0.077 49 5 290 0.076 0.076 61 15 2.682 0.034 0.01 0.62 2.5 F1-6x9 on-grade 12 4  2/CS 5 290 0.076 58 13.2 0.5 375 0.52 3.11 1 G1 0.014 3.08 0.043 0.043 0.11 0.014 0.18 1.1 13.456 13.39 14.578 14.564 14.6 14.656 0.035  1/CS
50  2/CS 99 1 0.8 10 228 0.082 0.082 52 5 290 0.082 0.082 66 27 3.294 0.041 0.02 0.62 2.5 F1-6x9 on-grade 19 7  3/CS 5.11 288 0.158 127 12.233 0.5 375 1.15 3.21 0.25 1 T1/T3 0.068 1.29 0.087 1.45 0.098 0.52 0.064 0.317 1.28 13.37 13.309 14.477 14.413 14.6 14.575 0  2/CS
50  3/CS 90 1 0.8 10 228 0.025 0.025 16 5 290 0.024 0.024 19 0 0.93 2.5 F1-6x9 on-grade -36 36  4/CS 5.21 287 0.182 126 22.833 0.5 375 1.14 2.86 0 1 T9/T10 0.067 1.89 0.126 2.16 0.144 0.52 0.118 0.314 1.28 13.289 13.175 14.218 14.099 14.4 14.413 0.051  3/CS
50  4/CS 90 1 0.8 10 228 0.014 0.014 9 5 290 0.013 0.013 11 46 0.03 0.93 2.5 FSIP-6x9 13 33  5/CS 5.4 284 0.195 138 10.383 0.5 375 1.25 2.55 0.09 1 T3/T6 0.079 1.56 0.123 1.73 0.137 0.62 0.064 0.375 1.25 13.155 13.103 13.976 13.912 14.1 14.2 0.087  4/CS
50  5/CS 90 1 0.8 10 228 0.099 0.097 61 5 290 0.094 0.093 75 185 0.08 0.5 2.5 FSIP-6x9 40 145  6/CS 5.49 282 0.289 175 6.074 0.5 375 1.59 2.29 0.23 1 T3/T6 0.129 1.66 0.214 1.89 0.243 1 0.061 0.375 1.59 13.083 13.053 13.699 13.638 13.9 13.947 0.006  5/CS
50  6/CS 90 1 0.8 10 228 0.091 0.089 56 5 290 0.086 0.085 69 214 0.08 0.5 2.5 FSIP-6x9 56 158  CH4/DA 5.43 283 0.373 229 2.154 0.56 375 2.08 0.22 1 0.22 0.22 2.66 0.035 0.375 2.08 13.033 13.021 13.418 13.361 13.6 13.947 0.309  6/CS
50  OUT/CS 0 0 0 0 0 0 0 0 9.37 HW outlet 0 0 5.45 283 0.373 229 2.13 1.82 T4200B1000x400 0.22 0.002 1 0.002 0.002 -0.04 0 0.093 1.8 12.992 12.953 13.352 13.353 13.4 13.45 0.095  OUT/CS
50  G1/CX 90 1 0.8 10 228 0.083 0.081 52 5 290 0.079 0.078 63 69 0.021 0.53 2.5 SAG MK-S 69 0 5 290 0.078 69 5.555 0.51 375 0.62 3.37 1 G2 0.02 3.4 0.068 0.068 0.15 0.009 0.199 1.16 12.895 12.867 14.092 14.084 14.2 14.211 0.051  G1/CX
50  1/CX 0 MH1050 5.05 289 0.14 162 24.456 0.5 375 1.47 3.35 0 1 T6/T9 0.11 1.65 0.182 1.78 0.196 0.86 0.21 0.375 1.47 12.842 12.72 13.902 13.692 14.1 14.264 0.166  1/CX
50  G1/CY 90 1 0.8 10 228 0.066 0.064 41 5 290 0.062 0.062 50 100 0.08 0.53 2.5 SAG MK-S 94 6  G1/CX 5 290 0.062 94 3.007 0.54 375 0.85 3.51 1 G2 0.037 3.25 0.119 0.119 0.28 0.009 0.238 1.27 12.895 12.879 14.092 14.084 14.2 14.211 0  G1/CY
50  G12/D 80 1 0.8 10 228 0.155 0.148 94 5 290 0.139 0.136 110 420 4.213 0.133 0.23 2.54 3 GULLY BK-S 99 321  G13/D 5 290 0.136 99 2.4 1 450 0.62 2.86 1 G1 0.02 3.32 0.065 0.065 0.12 0.003 0.183 1.63 15.443 15.419 16.664 16.661 16.7 16.731 0.002  G12/D
50  G13/D 80 1 0.8 10 228 0.005 0.005 3 5 290 0.005 0.005 4 325 3.801 0.123 0.19 2.97 3 GULLY BK-S 145 180  G7/D 5.02 290 0.141 243 2.4 1 525 1.12 2.51 0.59 0.86 G1/T1 0.064 1.79 0.115 0.115 0.32 0.008 0.283 2.05 15.344 15.32 16.546 16.538 16.7 16.663 0.002  G13/D
50  G7/D 80 1 0.8 10 228 0.005 0.004 3 5 290 0.004 0.004 3 183 3.084 0.102 0.14 2.82 3 GULLY BK-S 120 63  G8/D 5.04 289 0.145 363 2.4 1 600 1.28 2.16 0.33 0.88 T1 0.084 1.01 0.085 0.085 0.35 0.008 0.332 2.26 15.245 15.221 16.453 16.445 16.5 16.595 0.057  G7/D
50  G8/D 80 1 0.8 10 228 0.004 0.004 2 5 290 0.004 0.004 3 66 2.108 0.074 0.08 2.82 3 GULLY BK-S 62 4  G15/E 5.06 289 0.148 425 16.517 1 825 0.8 1.77 0.15 0.73 T6/T9 0.032 2.25 0.073 2.5 0.081 0.09 0.014 0.308 2.33 14.996 14.832 16.372 16.358 16.5 16.527 0.074  G8/D
50  14/D 0 MH1500 5.2 287 0.148 424 20.627 0.93 825 0.79 1.87 0 1 T1/T2 0.032 0.26 0.008 0.008 0.09 0.018 0.314 2.28 14.812 14.62 16.349 16.331 16.4 18.124 1.766  14/D
50  CH1/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH2/DA 5 290 0 0 22 0.34 T3400B1000x300 0 0 0 0 0 0 0 0 0 13.279 13.205 13.478 13.478 13.5 13.578 0.1  CH1/DA
50  CH2/DA 0 0 0 0 0 0 0 36 4.59 0.014 0.02 16.5 CHNL auto 36 0  CH3/DA 5.53 282 0.239 330 75.682 0.34 T4200B1000x400 0.36 0.006 0 0 0 0.16 0.137 0.267 0.6 13.205 12.952 13.478 13.353 13.5 13.605 0.127  CH2/DA
50  CH3/DA 0 0 0 0 0 0 0 0 15.8 CHNL -74 74  CH4/DA 5.74 278 0.604 472 51.924 0.33 T4200B1000x400 0.45 0.01 0 0 0 0.3 0.158 0.317 0.66 12.952 12.778 13.353 13.195 13.4 13.353 0  CH3/DA
50  CH4/DA 0 0 0 0 0 0 0 233 2.269 0.159 0.14 CHNL 233 0  CH5/DA 6.17 271 0.604 693 11.111 0.34 T4600B1000x450 0.55 0.016 0 0 0 0.18 0.022 0.379 0.73 12.778 12.741 13.195 13.175 13.2 13.227 0.032  CH4/DA
50  CH5/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH6/DA 6.26 270 0.604 690 44.659 0.34 T5800B1200x600 0.46 0.011 0 0 0 0.08 0.046 0.365 0.73 12.741 12.591 13.175 13.137 13.2 13.34 0.165  CH5/DA
50  CH6/DA 0 0 0 0 0 0 0 0 CHNL auto 0 0  CH7/DA 6.63 264 1.118 998 15.495 0.34 T5800B1200x600 0.48 0.012 0 0 0 0.09 0.016 0.434 0.8 12.591 12.539 13.137 13.124 13.1 13.192 0.055  CH6/DA
50  CH7/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH8/DA 6.76 263 1.118 993 6.409 0.34 T6300B1500x600 0.42 0.009 0 0 0 0.06 0.005 0.404 0.79 12.539 12.518 13.124 13.12 13.1 13.139 0.015  CH7/DA
50  CH8/DA 0 0 0 0 0 0 0 0 CHNL auto -616 616  CH9/DA 6.78 263 1.923 978 118.289 0.34 T6300B1500x600 0.42 0.009 0 0 0 0.15 0.178 0.402 0.78 12.518 12.121 13.12 12.942 13.1 13.12 0  CH8/DA
50  CH9/DA 0 0 0 0 0 0 0 616 3.349 0.23 0.25 CHNL 616 0  CH10/DA 7.76 251 1.923 1531 60.012 0.34 T7000B1000x1000 0.38 0.008 0 0 0 0.04 0.029 0.586 0.95 12.121 11.92 12.942 12.92 12.9 13.121 0.179  CH9/DA
50  CH10/DA 0 0 0 0 0 0 0 0 CHNL -822 822  CH11/DA 8.26 245 1.923 676 83.219 0.34 T6600B600x1000 0.19 0.002 0 0 0 0.02 0.015 0.449 0.77 11.92 11.641 12.92 12.905 12.9 12.92 0  CH10/DA
50  CH11/DA 0 0 0 0 0 0 0 822 2.775 0.361 0.49 CHNL 822 0  CH12/DA 9 237 1.926 1459 54.926 0.34 T9600B600x1500 0.26 0.003 0 0 0 0.01 0.004 0.626 0.94 11.641 11.457 12.905 12.902 12.9 13.141 0.236  CH11/DA
50  CH12/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH13/DA 9.45 232 1.926 1435 21.506 0.34 T11400B600x1800 0.2 0.002 0 0 0 0 0.001 0.622 0.94 11.457 11.385 12.902 12.901 12.9 13.257 0.355  CH12/DA
50  CH13/DA 0 0 0 0 0 0 0 0 CHNL 0 0  CH14/DA 9.7 230 1.931 1427 9.816 0.35 T11400B600x1800 0.18 0.002 0 0 0 0 0 0.614 0.95 11.385 11.351 12.901 12.901 12.9 13.185 0.284  CH13/DA
50  CH14/DA 0 0 0 0 0 0 0 0 CHNL 0 0  LOST 9.78 230 1.931 1423 38.52 0.34 T11400B600x1800 0.17 0.001 0 0 0 0 0.001 0.619 0.93 11.351 11.222 12.901 12.9 12.9 13.151 0.25  CH14/DA
50  OUT/DA CHNL 12.9 13.022  OUT/DA
50  G15/E 80 1 0.8 10 228 0.041 0.039 25 5 290 0.036 0.036 29 33 1.664 0.061 0.05 2.35 3 GULLY BK-S 33 0  G3/EA 5 290 0.036 33 5.337 1.01 450 0.2 1.05 1 G2 0.002 9.7 0.021 0.021 1.39 0.045 0.102 1.2 14.633 14.579 14.756 14.681 14.8 16.023 1.247  G15/E
50  OUT/E HW outlet 14.7 16.053  OUT/E
50  G1/EA 80 1 0.8 10 228 0.051 0.049 31 5 290 0.046 0.045 36 36 1.499 0.055 0.06 6.12 2.5 GULLY BK-M 36 0  G3/EA 5 290 0.045 36 10.015 5.74 375 0.33 1.1 1 G1 0.006 7 0.039 0.039 6.16 0.528 0.075 2.33 14.65 14.075 14.787 14.17 14.8 15.959 1.133  G1/EA
50  2/EA 0 MH1050 5.08 289 0.045 36 51.141 1.78 375 0.33 1.04 0 1 T9/T10 0.005 2.13 0.012 2.67 0.015 0.29 0.191 0.1 1.54 14.022 13.111 14.158 14.012 14.2 15.497 1.324  2/EA
50  G3/EA 80 1 0.8 10 228 0.276 0.264 168 5 290 0.248 0.242 195 195 3.352 0.133 0.13 1.29 3 GULLY BK-S 138 58  G4/EA 5 290 0.283 170 2.4 1 375 1.54 2.5 0.79 1 G1/T1/T3 0.121 2.81 0.342 2.86 0.348 0.94 0.023 0.298 1.81 13.081 13.057 13.67 13.648 14 14.537 0.519  G3/EA
50  G4/EA 80 1 0.8 10 228 0.004 0.004 2 5 290 0.003 0.003 3 60 2.087 0.089 0.07 0.98 3 GULLY BK-S 60 0  LOST 5.02 290 0.286 230 4.809 0.98 450 1.45 1.56 0.26 0.83 T6/T9 0.107 2.24 0.239 2.34 0.25 0.49 0.028 0.309 1.98 12.982 12.935 13.409 13.385 13.7 14.511 0.852  G4/EA
50  5/EA MH1050 13.4 14.592  5/EA
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Carseldine Urban Village 
Lot 322 on SP172124



 



Cabbage Tree Ck

RL28

RL9.5

RL13

RL14

RL16

SITE BOUNDARY

Low lying flood prone area

RL14.5

Low lying flood prone area

LEGEND

Site boundary

Sub-catchment

Pipe drainage

Overland flow

Cabbage Tree Ck

Pipe outfall 
IL10.17

Pipe outfall 
IL11.2

Low lying flood prone area
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Bioretention B1
Filter area = 265m2 @RL12.0
Total footprint ~525m2

• Treats discharges from Stage 2 and 3 
(2.41ha) and Stage S

• Treated outflows and overflows to swale S3

Swale S3 – 230m
• Directs discharges to Cabbage Tree 

Creek

Bioretention B2
Filter area = 500m2 @RL12.0
Total footprint ~1200m2

• Located within QUT facility
• Treats discharges from Stage 1 (part of) 

and Stages 3-5 (5.19ha)
• Treated outflows to drainage outfall to 

Cabbage Tree Creek

Swale S2 – 150m
• Treats and drains Stage S sports fields to 

Bioretention B1

4.12ha
2.17ha

2.41ha

1.07ha

4.8ha

Note:
Final layout and operating levels of 

treatments to be determined at detail design

0.07ha

Existing carpark (0.3ha)
• Connect existing drainage 

to new development 
drainage

Rail flood barrier
• ~1m high

Culvert
• Dia 1200mm with one way flap valve

Swale S1 – 230m
• Located within acoustic buffer zone between 

rail line and development

• Treats discharges from north eastern 
development zone (2.17ha)

• Directs discharges to Cabbage Tree Creek

Existing facilities drainage
• Connect existing drainage to new 

development drainage (~1.4ha)
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A

B

C

D

E

Pt ID
Ground Height 

(mAHD)
1% AEP 

Peak Flood Level 
(mAHD)

Suggested rail 
flood barrier 

top level

mAHD

A 13.0 13.56 13.86

B 12.9 13.78 14.08

C 13.0 13.83 14.13

D 13.1 13.83 14.13

E 13.7 13.83 14.13

Rail flood barrier

Dia 1200mm RCP with one way 
flap valve located on Cabbage 
Tree Creek side of culvert

Retain overland flow 
path at NE corner

Rail flood barrier to extend to  
culvert location – not to be 
extended to Cabbage Tree 

Creek



 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 





ID

pre post difference pre post difference pre post difference pre post difference pre post difference pre post difference

1 17.791 17.791 0.000 18.270 18.270 0.000 18.53221 18.5323 0.000 18.804 18.804 0.000 18.999 18.999 0.000 19.077 19.077 0.000

2 16.866 16.866 0.000 17.364 17.364 0.000 17.638 17.639 0.000 17.941 17.942 0.000 18.169 18.169 0.000 18.262 18.262 0.000

3 15.475 15.476 0.001 16.008 16.010 0.002 16.272 16.274 0.001 16.542 16.543 0.001 16.717 16.717 0.000 16.779 16.779 0.000

4 15.165 15.167 0.002 15.693 15.696 0.003 15.953 15.955 0.002 16.217 16.218 0.001 16.372 16.373 0.001 16.428 16.428 0.000

5 14.553 14.557 0.004 15.083 15.090 0.006 15.318 15.322 0.004 15.543 15.545 0.002 15.703 15.705 0.002 15.796 15.797 0.001

6 13.739 13.742 0.003 14.217 14.222 0.006 14.462 14.467 0.005 14.734 14.739 0.005 15.044 15.048 0.004 15.267 15.270 0.003

7 13.387 13.388 0.001 13.831 13.835 0.004 14.064 14.067 0.004 14.331 14.337 0.006 14.635 14.638 0.003 14.875 14.879 0.004

8 12.934 12.932 -0.002 13.306 13.306 -0.001 13.499 13.498 -0.001 13.715 13.718 0.004 13.961 13.964 0.003 14.191 14.197 0.007

9 12.299 12.301 0.002 12.664 12.663 -0.002 12.867 12.859 -0.008 13.126 13.122 -0.004 13.443 13.437 -0.006 13.739 13.740 0.001

10 11.684 11.683 -0.002 12.084 12.086 0.002 12.338 12.335 -0.002 12.692 12.695 0.003 13.098 13.101 0.003 13.462 13.470 0.009

11 11.405 11.402 -0.002 11.799 11.800 0.001 12.039 12.037 -0.002 12.309 12.311 0.002 12.565 12.567 0.002 12.755 12.759 0.004

12 11.134 11.131 -0.003 11.573 11.575 0.001 11.835 11.834 -0.002 12.120 12.122 0.002 12.376 12.378 0.002 12.561 12.565 0.004

13 11.029 11.027 -0.002 11.484 11.485 0.001 11.750 11.748 -0.002 12.035 12.038 0.002 12.286 12.288 0.002 12.464 12.468 0.004

14 10.955 10.953 -0.002 11.395 11.396 0.001 11.643 11.642 -0.002 11.901 11.903 0.002 12.118 12.119 0.002 12.272 12.275 0.003

15 9.854 9.851 -0.003 10.346 10.346 0.001 10.596 10.594 -0.001 10.846 10.848 0.002 11.067 11.071 0.005 11.244 11.245 0.001

16 dry dry NA dry dry NA dry dry NA 16.109 16.109 0.000 16.240 16.240 0.001 16.282 16.282 0.000

17 dry dry NA dry dry NA dry dry NA 15.037 15.039 0.001 15.148 15.148 0.001 15.206 15.207 0.001

18 dry dry NA dry dry NA dry dry NA dry dry NA 14.824 14.753 -0.071 14.919 14.849 -0.070

19 dry dry NA dry dry NA dry dry NA dry dry NA dry dry NA 14.252 14.307 0.055

20 12.810 dry NA 12.911 dry NA 13.037 dry NA 13.213 12.865 -0.347 13.426 13.175 -0.251 13.529 13.481 -0.048

21 12.401 dry NA 12.618 12.041 -0.577 12.791 12.310 -0.482 13.095 12.690 -0.406 13.383 13.122 -0.261 13.520 13.457 -0.063

22 11.961 11.964 0.003 12.720 12.717 -0.003 12.942 12.934 -0.008 13.254 13.254 -0.001 13.692 13.692 0.001 14.024 14.030 0.007

23 13.402 13.403 0.001 13.855 13.861 0.005 14.103 14.107 0.005 14.385 14.390 0.005 14.715 14.718 0.003 14.979 14.984 0.005

24 14.969 14.969 0.000 15.222 15.228 0.006 15.275 15.285 0.010 15.318 15.313 -0.005 15.357 15.358 0.000 15.403 15.403 0.000

25 12.860 dry NA 13.061 dry NA 13.118 12.992 -0.126 13.247 13.234 -0.013 13.442 13.401 -0.040 13.518 13.467 -0.051

Water levels (mAHD)

39%AEP 20%AEP 10%AEP 5%AEP 2%AEP 1%AEP



 

 



Local flooding at low lying areas adjacent to 
rail corridor

Flows effectively contained within Cabbage 
Tree Creek corridor

No flooding of Beams Rd 
or rail line



Local flooding at Beams Road and areas 
north of Beams Rd as well as low lying areas 
adjacent to rail corridor. No flooding of the 
rail line

Break out from northern bank of 
Cabbage Tree Creek.  Inundation 
extending into the site and 

connecting with north eastern 
flooding



Flooding extending across rail 
corridor and along Beams 
Road to the east 

Flood inundation covering a large 
portion of the eastern half of the site.  
Flood depths typically less than 250mm

Flooding extending across 
Beams Road to the north



 



No impacts along 
Cabbage Tree Ck

Improved conditions in and 
around Beams Rd and rail line

Minor impact (<50mm)  in low 
lying flood prone bushland 
zone SE of site boundary

Afflux within the site in and 
around sports fields –
provides offset flood storage
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Appendix E – Erosion Hazard Assessment 



CA2085 (June 2014) 
© Brisbane City Council - Corporate eForms Stock Code no. 262006

BRISBANE CITY COUNCIL  ABN 72 002 765 795

Erosion Hazard Assessment - June 2014

What is an Erosion Hazard Assessment?
Soil erosion and sediment from urban development, particularly during 
construction activities, is a significant source of sediment pollution in 
Brisbane’s waterways. The Erosion Hazard Assessment determines 
whether the risk of soil erosion and sediment pollution to the environ-
ment is ‘low’ , ‘medium’ or ‘high’.
 
When is the EHA required?
An Erosion Hazard Assessment form must be completed and lodged 
with BCC for any Development Application (ie MCU or ROL) that 
will result in soil disturbance OR Operational Works or Compliance 
Assessment Application for ‘Filling’ or Excavation.

Failure to submit this form during lodgement of an application may 
result in assessment delays or refusal of the application.

Privacy Statement
The personal information collected on this form will be used by 
Brisbane City Council for the purposes of fulfilling your request and 
undertaking associated Council functions and services.  Your personal 
information will not be disclosed to any third party without your 
consent, unless this is required or permitted by law.

Assessment Details

Application number (if known)

Site address

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Certified by Print name

Brisbane City Council (BCC), Erosion Hazard Assessment form must be read in conjunction with the Erosion Hazard Assessment- Supporting 
Technical Notes (June 2014 or later version) for explanatory terms and Certification information.

2 Based on the erosion hazard assessment overleaf, is the site:

A ‘low’ risk site  

Best practice erosion and sediment control (ESC) must be 
implemented but no erosion and sediment control plans 
need to be submitted with the development application. 
Factsheets outlining best practice ESC can be found at 
http://www.waterbydesign.com.au/factsheets

A ‘medium’ risk site

If the development is approved, the applicant will need 
to engage a Registered Professional Engineer (RPEQ) or  
Certified Professional in Erosion and Sediment Control 
(CPESC) to prepare an ESC Program and Plan and supporting 
documentation — in accordance with the requirements of 
the Infrastructure Design Planning Scheme Policy.

A ‘high’ risk site

If the development is approved, the applicant will need to 
engage a RPEQ and CPESC to prepare an ESC Program 
and Plan and supporting documentation — in accordance 
with the requirements of the Infrastructure Design Plan-
ning Scheme Policy. The plans and program will need to be 
certified by a CPESC.

 

Certifier’s signature

Date

/           /

3 Site Information and Certification

Postcode

I certify that:

I have made all relevant enquiries and am satisfied no 
matters of significance have been withheld from the 
assessment manager.

I am a person with suitable qualifications and/or experience 
in erosion and sediment control.

The Erosion Hazard Assessment was completed in 
accordance with the Erosion Hazard Assessment Supporting 
Technical Notes and the BCC Infrastructure Design Planning 
Scheme Policy.

The Erosion Hazard Assessment accurately reflects the 
site’s overall risk of soil erosion and sediment pollution to 
the environment.

I acknowledge and accept that the BCC, as assessment 
manager, relies, in good faith, on this certification as part 
of its development assessment process and the provision 
of false or misleading information to the BCC constitutes 
an offence for which BCC may take punitive steps/ action 
against me/ enforcement action against me.   

1 Please turn over and complete the erosion hazard assessment.

X

Callie Omlid

X

X

X

X

X

41 & 49 Plaza Place, Carseldine

4034

17    07    2024



Assessment Table

CA2085b (June 2014) 
© Brisbane City Council - Corporate eForms

If ‘Yes’ then 
proceed to Table 2

If ‘Yes’ then 
proceed to Table 3

If ‘No’ then site is low risk 
with respect to erosion 
and sediment control

If ‘No’ then site is medium risk 
with respect to erosion and 
sediment control

If ‘Yes’ then site is high risk with 
respect to erosion and sediment 
control

Table 1: Low Risk Test

Table 2: Medium Risk Test
Yes No

2.1 is the area of land disturbance > 1 hectare    

3.1 is there an upstream catchment passing 
through the site > 1 hectare

3.2 does any land disturbance occurs in a BCC 
mapped waterway corridor

3.3 is there any slope on site (longer than three 
metres in length) before, during or after 
construction that is steeper than 15%

Yes No

Have you answered ‘yes’ to any of the 
questions in Table 3?

Yes No
1.1 is the area of land disturbance > 1000 m2

   
1.2 does any land disturbance occur in a BCC 

mapped waterway corridor
1.3 is there any slope on site (longer than three 

metres in length) before, during or after 
construction that is steeper than 5%

1.4 does any land disturbance occur below 5 m 
AHD

1.5 does development involve endorsement of a 
staging plan

1.6 is there an upstream catchment passing 
through the site > 1 hectare

Yes No
Have you answered ‘yes’ to any of the 

questions in Table 1?

If ‘No’ then site is medium risk 
with respect to erosion and 
sediment control

Table 3: High Risk Test

X

X

X

X

X

X

X

X



 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix F – BCC Codes 



 

41 & 49 Plaza Place, Carseldine 
Job Ref: 10898 

Project Location: 41 & 49 Plaza Place, Carseldine Job Reference: 10898 
 

BCC – Filling and Excavation Code 

Performance outcomes Acceptable outcomes Solutions* Comments Council Use 

PO1 

Development for filling or excavation 
minimises visual impacts from retaining 
walls and earthworks. 

AO1 

Development ensures that the total height 
of any cut and fill, whether or not 
retained, does not exceed: 

(a) 2.5m in a zone in the Industry zones 

category; 

(b) 1m in all other zones, or if adjoining a 

sensitive zone. 

AO 

 

 

 

The proposed retaining walls and 
earthworks will not create adverse visual 
impacts to the surrounding properties. 

 

PO2 

Development of a retaining wall proposed 
as a result of filling or excavation: 

(a) is designed and constructed to be 

fit for purpose; 

(b) does not impact adversely on 

significant vegetation; 

(c)   is capable of easy maintenance. 

Editor’s note—A retaining wall also needs to 

comply with the Building Regulation and 

embankment gradients will need to comply 

with the Building Regulation. 

Note—Guidance on the protection of native 

AO2.1 

Development of a retaining structure, 
including footings, surface drainage and 
subsoil drainage: 

a) is wholly contained within the site; 

b) if the total height to be retained is 

greater than 1m, then: 

(i) the retaining wall at the 

property boundary is no greater 

than 1m above the ground level; 

(ii) all further terracing from the 1m 

high boundary retaining wall is 1 

vertical unit:1 horizontal unit; 

(iii) the distance between each 

successive retaining wall (back 

AO No significant vegetation is located in or 
near the subject site. 

Retaining wall finishes will be acceptable 
to Council standards. 

Clean fill will be used where required. 

 



 

41 & 49 Plaza Place, Carseldine 
Job Ref: 10898 

Performance outcomes Acceptable outcomes Solutions* Comments Council Use 

vegetation is included in the Biodiversity 

areas planning scheme policy. 

of lower wall to face of higher 

wall) is no less than 1m 

horizontally to incorporate 

planting areas. 

AO2.2 

Development of a retaining wall over 1m 
in height protects significant vegetation 
on the site and on adjoining land and is 
designed and constructed in accordance 
with the structures standards in the 
Infrastructure design planning scheme 
policy and certified by a Registered 
Professional Engineer Queensland. 

AO2.3 

Development provides a retaining wall 
finish that presents to adjoining land that 
is maintenance free if the setback is less 
than 750mm from the boundary. 

AO2.4 

Development for filling only uses clean fill 
that does not include any construction 
rubble, debris, weed seed or viable parts 
of plant species listed as an undesirable 
plant species in the Planting species 
planning scheme policy. 

 

 

 

. 



 

41 & 49 Plaza Place, Carseldine 
Job Ref: 10898 

Performance outcomes Acceptable outcomes Solutions* Comments Council Use 

PO3 

Development ensures that a rock anchor 
is designed and constructed to be fit for 
purpose. 

AO3 

Development ensures that a rock anchor: 

a) is constructed in accordance with the 

standards in the Infrastructure 

design planning scheme policy; 

b) where it extends beyond the 

property boundary, is supported by 

a letter of consent from the 

adjoining land and building 

owners. 

 

N/A 

 

No rock anchors are required as a part of 

this development 

 

 

PO4 

Development protects all services and 
public utilities. 

AO4 

Development protects services and public 
utilities and ensures that any alteration or 
relocation of services or public utilities 
meets the standard design specifications 
of the responsible service authorities. 

AO Construction of the development will 
take necessary precautions and actions 
to ensure the protection of existing 
services and public utilities. 

 

PO5 

Development provides surface and sub-
surface drainage to prevent water 
seepage, concentration of run-off or 
ponding of stormwater on adjacent land. 

AO5 

Development ensures all flows and subsoil 
drainage are directed to a lawful point of 
discharge of a surface water diversion 
drain, including to the top or toe of a 
retaining wall in accordance with the 
stormwater drainage section of the 
Infrastructure design planning scheme 
policy. 

AO Acceptable surface drainage has been 
designed in accordance with the 
infrastructure design planning scheme 
policy. 

Appropriate subsoil drainage will be 
designed at the detailed design stage 
according to the infrastructure design 
planning scheme policy. 

 

 

PO6 

Development ensures that the design and 
construction of all open drainage works is 
undertaken in accordance with natural 

AO6 

Filling or excavation does not involve the 
construction of open drainage.  

 

AO 

 

 

No major open drainage works are 
proposed as a part of the development. 

 

 



 

41 & 49 Plaza Place, Carseldine 
Job Ref: 10898 

Performance outcomes Acceptable outcomes Solutions* Comments Council Use 

channel design principles, being the 
development of a stormwater conveyance 
system for major flows, by using a 
vegetated open channel or drain that 
approximates the features and functions 
of a natural waterway to enhance or 
improve riparian values of those 
stormwater conveyance systems. 

Editor’s note—Guidance on natural channel 

design principles can be found in the 

Council’s publication Natural channel design 

guidelines. 

 

 

 

PO7 

Development for filling or excavation: 

a) does not degrade water quality or 

adversely affect environmental values 

in receiving waters; 

b) ensures site sediment and erosion 

control standards are best practice. 

AO7.1 

Development for filling or excavation 
provides water quality treatment that 
complies with the stormwater drainage 
section of the Infrastructure design 
planning scheme policy. 

AO Water quality treatment has been 
designed in accordance with the 
infrastructure design planning scheme 
policy and the State Planning Policy. 

An erosion and sediment control plan 
will be designed at the detailed design 
stage and will be in accordance with the 
infrastructure design planning scheme 
policy. 

 

AO7.2 

Development provides erosion and 
sediment control standards that are in 
accordance with the stormwater drainage 
section of the Infrastructure design 
planning scheme policy. 

PO8 

Development for filling or excavation is 
conducted such that adverse impacts at a 
sensitive use due to noise and dust are 
prevented or minimised. 

AO8.1 

Development ensures that no dust 
emissions extend beyond the boundary of 
the site, including dust from construction 
vehicles entering and leaving the site. 

AO Erosion and sediment control measures 

will be implemented on site to ensure no 

dust emissions. 

Earthworks will be restricted to the 

 



 

41 & 49 Plaza Place, Carseldine 
Job Ref: 10898 

Performance outcomes Acceptable outcomes Solutions* Comments Council Use 

Note—A noise and dust impact 

management plan prepared in accordance 

with the Management plans planning 

scheme policy can assist in demonstrating 

achievement of this performance outcome. 

AO8.2 

Development for filling or excavation 
activity only occurs between the hours of 
6:30am and 6:30pm Monday to Saturday, 
excluding public holidays. 

recommended working hours. 

PO9 

Development ensures that vibration 
generated by the filling or excavation 
operation does not exceed the vibration 
criteria in Table 9.4.3.3.B, Table 9.4.3.3.C, 
Table 9.4.3.3.D and Table 9.4.3.3.E. 

Note—A noise management report 

prepared in accordance with the Noise 

impact assessment planning scheme policy 

can assist in demonstrating achievement of 

this performance outcome. 

AO9 

Development involving filling or 
excavation does not cause a ground-borne 
vibration beyond the boundary of the site. 

AO Filling and excavation activities 
undertaken on site will ensure that 
ground-borne vibration does not exceed 
the criteria set out by BCC. 

 

PO10 

Development ensures that heavy trucks 
hauling material to and from the site do 
not affect the amenity of established 
areas and limits environmental nuisance 
impact on adjacent land. 

AO10 

Development ensures that heavy trucks 
hauling material to and from the site: 

a) occur for a maximum of 3 weeks; 

b) use a major road to access the site; 

c) only use a minor road for the shortest-

most-direct route that has the least 

amount of environmental nuisance if 

there is no major road alternative. 

AO Truck movements to and from site will 
be restricted as per BCC guidelines. 

 

PO11 

Development for filling or excavation 

AO11 

Development does not involve: 

AO Due to the existing nature of the site it is 
not expected that the site is listed on the 
contaminated land register. A search can 

 



 

41 & 49 Plaza Place, Carseldine 
Job Ref: 10898 

Performance outcomes Acceptable outcomes Solutions* Comments Council Use 

protects the environment and community 
health and wellbeing from exposure to 
contaminated land and contaminated 
material. 

a) excavation on land previously occupied 

by a notifiable activity or on land listed 

on the Environmental Management 

Register or the Contaminated Land 

Register; 

b) filling with material containing a 

contaminant. 

be undertaken if requested. 

 

All fill material sourced for the 

development will be free of 

contaminants. 

PO12 

Development provides for: 

a) landscaping for water conservation 

purposes; 

b) water sensitive urban design measures 

which are employed within the 

landscape design to maximise 

stormwater use and to reduce any 

adverse impacts on the landscape; 

c) stormwater harvesting to be maximised 

and any adverse impacts of stormwater 

minimised. 

AO12.1 

Development provides landscaping which is 

designed using the standards in the 

Landscape design guidelines for water 

conservation planning scheme policy. 

AO Landscaping areas are provided 
throughout the proposed development. 
Where appropriate, surface drainage has 
been provided to remove excess runoff 
from the site. 

 

AO12.2 

Development ensures that the design and 

requirements for irrigation are in 

compliance with the standards in the 

Landscape design guidelines for water 

conservation planning scheme policy. 

AO12.3 

Development provides areas of pavement, 

turf and mulched garden beds which are 

drained. 

Note—This may be achieved through the 

provision and/or treatment of swales, 

spoon drains, field gullies, sub-surface 

drainage and stormwater connections. 

PO13 AO13 AO The development does not involve the  



 

41 & 49 Plaza Place, Carseldine 
Job Ref: 10898 

Performance outcomes Acceptable outcomes Solutions* Comments Council Use 

Development ensures cutting and filling for 

the development of canals or artificial 

waterways avoids adverse impacts on 

coastal resources and processes. 

Development does not involve the creation 

of canals or artificial waterways. 

creation of canals or artificial waterways. 

 

  



 

41 & 49 Plaza Place, Carseldine 
Job Ref: 10898 

BCC – Stormwater Code 

Performance outcomes Acceptable outcomes Solutions* Comments Council Use 

Section A—If for a material change of use, reconfiguring a lot, operational work or building work 

Note—Compliance with the performance outcomes and acceptable outcomes in this section should be demonstrated by the submission of a site-based 

stormwater management plan for high risk development only. 

PO1 

Development provides a stormwater 
management system which achieves the 
integrated management of stormwater to: 

(c) minimise flooding; 

(d) protect environmental values of 

receiving waters; 

(e) maximise the use of water sensitive 

urban design; 

(f) minimise safety risk to all persons; 

(g) maximise the use of natural waterway 

corridors and natural channel design 

principles. 

Editor’s note—The stormwater 

management system to be developed to 

address PO1 is not intended to require 

management of stormwater quality. 

AO1 

Development provides a stormwater 
management system designed in 
compliance with the Infrastructure design 
planning scheme policy. 

AO The proposed stormwater quantity and 

quality management system is designed 

in accordance with the Infrastructure 

design planning scheme policy.  

Please refer to the report for further 

design details relating to the 

stormwater management system. 

Please also refer to the existing and 

developed catchment plans and the 

proposed stormwater drainage layout. 

 

PO2 

Development ensures that the 

stormwater management system and 

site work does not adversely impact 

AO2.1 

Development does not result in an 
increase in flood level or flood hazard on 
up slope, down slope or adjacent 
premises. 

AO The proposed stormwater management 

system is designed in compliance with 

the standards in the Infrastructure 

design planning scheme policy and will 

not result in an increase in flood level or 
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flooding or drainage characteristics of 

premises which are up slope, down 

slope or adjacent to the site. 

AO2.2 

Development provides a stormwater 
management system which is designed in 
compliance with the standards in the 
Infrastructure design planning scheme 
policy. 

flood hazard on upstream, downstream 

or surrounding properties. 

 

PO3 

Development ensures that the 
stormwater management system does not 
direct stormwater run-off through existing 
or proposed lots and property where it is 
likely to adversely affect the safety of, or 
cause nuisance to properties. 

AO3.1 

Development ensures that the location of 
the stormwater drainage system is 
contained within a road reserve, drainage 
reserve, public pathway, park or 
waterway corridor. 

AO The stormwater management system and 

lawful point of discharge is in compliance 

with the infrastructure design planning 

scheme policy. 

Easements have been provided over 

stormwater infrastructure where 

applicable. 

 

 

AO3.2 

Development provides a stormwater 
management system which is designed in 
compliance with the standards in the 
Infrastructure design planning scheme 
policy. 

AO3.3 

Development obtains a lawful point of 
discharge in compliance with the 
standards in the Infrastructure design 
planning scheme policy. 

AO3.4 

Where on private land, all underground 
stormwater infrastructure is secured by a 
drainage easement. 

 
 

PO4 AO4.1 AO The development provides a stormwater  
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Development provides a stormwater 
management system which has sufficient 
capacity to safely convey run-off taking 
into account increased run-off from 
impervious surfaces and flooding in local 
catchments. 

Development provides a stormwater 
conveyance system which is designed to 
safely convey flows in compliance with the 
standards in the Infrastructure design 
planning scheme policy. 

conveyance system which is designed to 

safely convey stormwater runoff in 

accordance with the infrastructure design 

planning scheme policy. 

 

The development provides sufficient area 

to convey runoff in accordance with the 

infrastructure design planning scheme 

policy. 

AO4.2 

Development provides sufficient area to 
convey run-off which will comply with the 
standards in the Infrastructure design 
planning scheme policy. 

PO5 

Development designs stormwater 
channels, creek modification works, 
bridges, culverts and major drains to 
protect and enhance the value of the 
waterway corridor or drainage path for 
fauna movement. 

AO5 

Development ensures the design of 
stormwater channels, creek modifications 
or other infrastructure, permits terrestrial 
and aquatic fauna movement. 

N/A 

 

 

No stormwater channels or creek 

modification works are proposed as a part 

of the development. 

 

 

PO6 

Development ensures that location and 
design of stormwater detention and water 
quality treatment: 

a) minimises risk to people and property; 

b) provides for safe access and 

maintenance; 

c) minimises ecological impacts to creeks 

and waterways. 

AO6.1 

Development locates stormwater 
detention and water quality treatment: 

a) outside of a waterway corridor; 

b) offline to any catchment not 

contained within the development. 

AO The proposed stormwater quality and 

quantity management system is not 

located within a waterway corridor and is 

in accordance with the Infrastructure 

design planning scheme policy. 

 

AO6.2 

Development providing for stormwater 
detention and water quality treatment 
devices are designed in compliance with 
the standards in the Infrastructure design 
planning scheme policy. 
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PO7 

Development is designed, including any 
car parking areas and channel works to: 

a) reduce property damage; 

b) provide safe access to the site during 

the defined flood event. 

AO7.1 

Development (including any ancillary 
structures and car parking areas) is 
located above minimum flood immunity 
levels in Table 9.4.9.3.B, Table 9.4.9.3.C, 
Table 9.4.9.3.D, Table 9.4.9.3.E and Table 
9.4.9.3.F. 

Note—Compliance with this acceptable 

outcome can be demonstrated by the 

submission of a hydraulic and hydrology 

report identifying flood levels and 

development design levels (as part of a site-

based stormwater management plan). 

AO The development achieves the minimum 

flood immunity levels nominated. 

Safe pedestrian and vehicle access has 

been designed in accordance with the 

planning scheme policy. 

 

AO7.2 

Development including the road network 
provides a stormwater management 
system that provides safe pedestrian and 
vehicle access in accordance with the 
standards in the Infrastructure design 
planning scheme policy. 

PO8 

Development designs stormwater 
channels, creek modification works and 
the drainage network to protect and 
enhance the environmental values of the 
waterway corridor or drainage path. 

AO8.1 

Development ensures natural waterway 
corridors and drainage paths are retained. 

AO Development ensures natural waterway 

corridors and drainage paths are retained. 

Appropriate energy dissipation devices 

have been provided at stormwater outlets 

to minimise scour where required. 

 

AO8.2 

Development provides the required 
hydraulic conveyance of the drainage 
channel and floodway, while maximising 
its potential to maximise environmental 
benefits and minimise scour. 
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Editor’s note—Guidance on natural channel 

design principles can be found in the 

Council’s publication Natural channel design 

guidelines. 

AO8.3 

Development provides stormwater outlets 
into waterways, creeks, wetlands and 
overland flow paths with energy 
dissipation to minimise scour in 
compliance with the standards in the 
Infrastructure design planning scheme 
policy. 

AO8.4 

Development ensures that the design of 
modifications to the existing design of 
new stormwater channels, creeks and 
major drains is in compliance with the 
standards in the Infrastructure design 
planning scheme policy. 
 

PO9 

Development is designed to manage run-
off and peak flows by minimising large 
areas of impervious material and 
maximising opportunities for capture and 
re-use. 

AO9 

No acceptable outcome is prescribed. 

PO Development has incorporated 

landscaping to minimise impervious area 

and allowed for stormwater re-use where 

appropriate. 

 

PO10 

Development ensures that there is 
sufficient site area to accommodate an 
effective stormwater management 

AO10 

No acceptable outcome is prescribed. 

PO There is sufficient area on-site to 

accommodate an effective stormwater 

management system. 
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system. 

Note—Compliance with the performance 

outcome should be demonstrated by the 

submission of a site-based stormwater 

management plan for high-risk 

development only. 

PO11 

Development provides for the orderly 
development of stormwater infrastructure 
within a catchment, having regard to the: 

a) existing capacity of stormwater 

infrastructure within and external to 

the site, and any planned stormwater 

infrastructure upgrades; 

b) safe management of stormwater 

discharge from existing and future up-

slope development; 

c) implication for adjacent and down-

slope development. 

AO11.1 

Development with up-slope external 
catchment areas provides a drainage 
connection sized for ultimate catchment 
conditions that is directed to a lawful 
point of discharge. 

AO 

 

 

 

 

 

 

There are no major external catchments 

draining through the site that need to be 

provided with a drainage connection.  

  

 

AO11.2 

Development ensures that existing 
stormwater infrastructure that is 
undersized is upgraded in compliance with 
the Infrastructure design planning scheme 
policy. 

PO12 

Development provides stormwater 
infrastructure which: 

a) remains fit for purpose for the life of 

the development and maintains full 

functionality in the design flood event; 

b) can be safely accessed and maintained 

cost effectively;  

c) ensures no structural damage to 

AO12.1 

The stormwater management system is 
designed in compliance with the 
Infrastructure design planning scheme 
policy. 
 

AO The stormwater management system is in 

compliance with the infrastructure design 

planning scheme policy.  

No existing stormwater manholes are 

located on the subject site. 

 

 

AO12.2 

Development provides a clear area with a 
minimum of 2m radius from the centre of 
an existing manhole cover and with a 
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existing stormwater infrastructure. minimum height clearance of 2.5m. 

PO13 

Development ensures that all reasonable 
and practicable measures are taken to 
manage the impacts of erosion, turbidity 
and sedimentation, both within and 
external to the development site from 
construction activities, including 
vegetation clearing, earthworks, civil 
construction, installation of services, 
rehabilitation, revegetation and 
landscaping to protect: 

a) the environmental values and water 

quality objectives of waters; 

b) waterway hydrology; 

c) the maintenance and serviceability of 

stormwater infrastructure. 

Note—The Infrastructure design planning 

scheme policy outlines the appropriate 

measures to be taken into account to 

achieve the performance outcome. 

AO13 

No acceptable outcome is prescribed. 

 

PO 

An erosion and sediment control plan will 

be designed at the detailed design stage, 

which will incorporate industry best 

practice methods to reduce any possible 

impacts to receiving waters and 

stormwater infrastructure.  

 

PO14 

Development ensures that: 

a) unnecessary disturbance to soil, 

waterways or drainage channels is 

avoided; 

b) all soil surfaces remain effectively 

stabilised against erosion in the short 

AO14 

No acceptable outcome is prescribed. 

PO The development will avoid unnecessary 

disturbance to soil, waterways and 

drainage channels and erosion control 

measures will be implemented for both 

short and long term stabilisation. 
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and long term. 

PO15 

Development does not increase: 

a) the concentration of total suspended 

solids or other contaminants in 

stormwater flows during site 

construction; 

b) run-off which causes erosion either on 

site or off site. 

AO15 

No acceptable outcome is prescribed. 

PO The development will be designed to 

minimise increases in run-off and TSS 

concentrations during construction. 

 

Section B—Additional performance outcomes and acceptable outcomes which apply to high-risk development, being one or more of the following: 

a) a material change of use for an urban purpose which involves greater than 2,500m2 of land that: 

i. will result in an impervious area greater than 25% of the net developable area; or 

ii. will result in 6 or more dwellings. 

b) reconfiguring a lot for an urban purpose that involves greater than 2,500m2 of land and will result in 6 or more lots; 

c) operational work for an urban purpose which involves disturbing greater than 2,500m2 of land. 

PO16 

Development ensures that the entry and 
transport of contaminants into 
stormwater is avoided or minimised to 
protect receiving water environmental 
values. 

Note—Prescribed water contaminants are 

defined in the Environmental Protection Act 

1994.  

AO16 

Development provides a stormwater 
management system which is designed in 
compliance with the standards in the 
Infrastructure design planning scheme 
policy. 

AO 

 

 

 

 

The proposed stormwater quality 
management system is designed in 
accordance with the standards in the 
Infrastructure design planning scheme 
policy. 
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PO17 

Development ensures that: 

a) the discharge of wastewater to a 

waterway or external to the site is 

avoided; or 

b) if the discharge cannot practicably be 

avoided, the development minimises 

wastewater discharge through re-use, 

recycling, recovery and treatment. 

Note—The preparation of a wastewater 

management plan can assist in 

demonstrating achievement of this 

performance outcome. 

Editor’s note—This code does not deal with 

sewerage which is the subject of the 

Wastewater code. 
 

AO17 

No acceptable outcome is prescribed. 

PO 

 

 

 

 

The development will ensure that 

wastewater discharge is managed in 

accordance with the Infrastructure design 

planning scheme policy. 

 

 

Section C—Additional performance outcomes and acceptable outcomes for assessable development for a material change of use or reconfiguring a lot 

PO18 

Development protects stormwater 
infrastructure to ensure the following are 
not compromised:  

a) the long term infrastructure for the 

stormwater network in the Long term 

infrastructure plans; 

b) the existing and planned infrastructure 

for the stormwater network in the 

AO18 

Development protects stormwater 
infrastructure in compliance with the 
following:  

a) for long term infrastructure for the 

stormwater network, the Long term 

infrastructure plans; 

b) for existing and planned infrastructure 

for the stormwater network, the Local 

AO The development will not adversely 
impact on existing or future planned 
stormwater infrastructure and is in 
compliance with the standards of the 
Infrastructure design planning scheme 
policy. 
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Local government infrastructure plan; 

c) the provision of long term, existing and 

planned infrastructure for the 

stormwater network which:  

I. is required to service the 

development or an existing and 

future urban development in the 

planning scheme area; or 

II. is in the interests of rational 

development or the efficient and 

orderly planning of the general area 

in which the site is situated.  

Editor's note—A condition which requires a 

proposed development to keep permanent 

improvements and structures associated 

with the approved development clear of the 

area of long term infrastructure, may be 

imposed. 

government infrastructure plan; 

c) the standards for stormwater drainage 

in the Infrastructure design planning 

scheme policy. 

PO19 

Development provides for the payment of 
extra trunk infrastructure costs for the 
following:  

a) for development completely or partly 

outside the priority infrastructure area 

in the Local government infrastructure 

plan; 

b) for development completely inside the 

priority infrastructure area in the Local 

government infrastructure plan 

AO19 

No acceptable outcome is prescribed. 

PO The developer will pay the appropriate 
infrastructure costs in accordance with 
Council’s infrastructure plans. 
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involving:  

I. trunk infrastructure that is to be 

provided earlier than planned in 

the Local government 

infrastructure plan;  

II. long term infrastructure for the 

stormwater network which is made 

necessary by development that is 

not assumed future urban 

development; 

III. other infrastructure for the 

stormwater network associated 

with development that is not 

assumed future urban development 

which is made necessary by the 

development. 

Editor's note—The payment of extra trunk 

infrastructure costs for development 

completely inside the priority infrastructure 

area in the Local government infrastructure 

plan is to be worked out in accordance with 

the Charges Resolution. 

Editor's note—See section 130 Imposing 

Development conditions (Conditions for 

extra trunk infrastructure costs) of the 

Planning Act 2016. 
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PO1 

Development provides roads, pavement, 
edging and landscaping which: 

a) are designed and constructed in 

accordance with the road 

hierarchy; 

b) provide for safe travel for 

pedestrians, cyclists and vehicles; 

c) provide access to properties for all 

modes; 

d) provide utilities; 

e) provide high levels of aesthetics and 

amenity, improved liveability and 

future growth; 

f) provide for the amelioration of noise 

and other pollution; 

g) provide a high-quality streetscape; 

h) provide a low-maintenance asset 

with a minimal whole-of-life cost. 

Note—This can be demonstrated in an 

engineering report prepared and certified 

by a Registered Professional Engineer 

Queensland in accordance with the 

Infrastructure design planning scheme 

policy. 

AO1 

Development provides roads and 
associated pavement, edging and 
landscaping which are designed and 
constructed in compliance with the road 
corridor design standards in the 
Infrastructure design planning scheme 
policy. 

AO The development will provide pavement, 
edging and landscaping to be in 
compliance with the road corridor design 
standards in the infrastructure design 
planning scheme policy. 
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PO2 

Development provides road pavement 
surfaces which: 

a) are well designed and constructed; 

b) durable enough to carry the wheel 

loads of the intended types and 

numbers of travelling and parked 

vehicles; 

c) ensures the safe passage of vehicles, 

pedestrians and cyclists, the 

discharge of stormwater run-off 

and the preservation of all-weather 

access; 

d) allows for reasonable travel comfort. 

AO2 

Development provides road pavement 
surfaces which are designed and 
constructed in compliance with the road 
corridor design standards in the 
Infrastructure design planning scheme 
policy. 

AO Any required pavements will be designed 
in accordance with BCC Standard 
Drawings and the road corridor design 
standards in the Infrastructure design 
planning scheme policy at the detailed 
design stage. 

 

PO3 

Development provides a pavement edge 
which is designed and constructed to: 

a) control vehicle movements by 

delineating the carriageway for all 

users; 

b) provide for people with disabilities 

by allowing safe passage of 

wheelchairs and other mobility 

aids. 

AO3 

Development provides pavement edges 
which are designed and constructed in 
compliance with the road corridor design 
standards in the Infrastructure design 
planning scheme policy. 

AO Any required pavement edges will be 
designed in accordance with BCC 
Standard Drawings and the road corridor 
design standards in the Infrastructure 
design planning scheme policy at the 
detailed design stage. 

 

PO4 

Development provides verges which are 
designed and constructed to: 

a) provide safe access for pedestrians 

AO4 

Development provides verges which are 
designed and constructed in compliance 
with the road corridor design and 

AO The development will achieve the 
requirements set out in the road corridor 
design standards in the infrastructure 
design planning scheme policy. 
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clear of obstructions and access 

areas for vehicles onto properties; 

b) provide a sufficient area for public 

utility services; 

c) be maintainable by the Council. 

streetscape locality advice standards in 
the Infrastructure design planning scheme 
policy. 

PO5 

Development provides a lane or laneway 
identified on the Streetscape hierarchy 
overlay map or in a neighbourhood plan 
which: 

a) allows equitable access for all 

modes; 

b) is safe and secure; 

c) has 24-hour access; 

d) is a low-speed shared zone 

environment; 

e) has a high-quality streetscape. 

AO5 

Development provides a lane or laneway 
identified on the Streetscape hierarchy 
overlay map or in a neighbourhood plan 
which is embellished in compliance with 
the streetscape locality advice standards 
in the Infrastructure design planning 
scheme policy. 

N/A 

 

 

No lanes or laneways are proposed as a 
part of this development. 

 

 

PO6 

Development of an existing premises 
provides at the frontage to the site, if not 
already provided, the following 
infrastructure to an appropriate urban 
standard: 

a) an effective, high-quality paved 

roadway; 

b) an effective, high-quality roadway 

kerb and channel; 

c) safe, high-quality vehicle crossings 

AO6 

Development of an existing premises 
provides at the frontage of the site, if not 
already existing, the following 
infrastructure to the standard that would 
have applied if the development involved 
new premises as stated in the road 
corridor design standards in the 
Infrastructure design planning scheme 
policy: 

a) concrete kerb and channel; 

AO Infrastructure at the frontages of the site 
will be provided in accordance with BCC 
Standard Drawings and the road corridor 
design standards in the Infrastructure 
design planning scheme policy. 
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over channels and verges; 

d) safe, accessible, high-quality verges 

compatible and integrated with the 

surrounding environment; 

e) safe vehicle access to the site that 

enables ingress and egress in a 

forward gear; 

f) provision of and required alterations 

to public utilities; 

g) effective drainage; 

h) appropriate conduits to facilitate the 

provision of required street-

lighting systems and traffic signals. 

b) forming and grading to verges; 

c) crossings over channels and 

verges; 

d) a constructed bikeway; 

e) a constructed verge or 

reconstruction of any 

damaged verge; 

f) construction of the 

carriageway; 

g) payment of costs for required 

alterations to public utility 

mains, services or installations; 

h) construction of and required 

alterations to public utility 

mains, services or installations; 

i) drainage works; 

j) installation of electrical 

conduits. 

PO7 

Development provides both cycle and 
walking routes which: 

a) are located, designed and 

constructed to their network 

classification (where applicable); 

b) provide safe and attractive travel 

routes for pedestrians and cyclists 

for commuter and recreational 

AO7 

Development provides cycle and walking 
routes which are located, designed and 
constructed in compliance with the road 
corridor design and off-road pathway 
design standards in the Infrastructure 
design planning scheme policy. 

 

 

AO 

 

Cycle and walking routes will be designed 

in accordance with BCC Standard Drawings 

and the road corridor design standards in 

the Infrastructure design planning scheme 

policy. 
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purposes; 

c) provide safe and comfortable access 

to properties for pedestrians and 

cyclists; 

d) incorporate water sensitive urban 

design into stormwater drainage; 

e) provide for utilities; 

f) provide for a high level of aesthetics 

and amenity, improved liveability 

and future growth; 

g) are a low-maintenance asset with a 

minimal whole-of-life cost; 

h) minimise the clearing of significant 

native vegetation. 

Note—This can be demonstrated in an 

engineering report prepared and certified 

by a Registered Professional Engineer 

Queensland in accordance with the 

Infrastructure design planning scheme 

policy. 

PO8 

Development provides refuse and 
recycling collection, separation and 
storage facilities that are located and 
managed so that adverse impacts on 
building occupants, neighbouring 
properties and the public realm are 
minimised. 

AO8.1 

Development provides refuse and 
recycling collection and storage facilities 
in accordance with the Refuse planning 
scheme policy. 

AO The development provides refuse and 
recycling collection and storage facilities 
that will not adversely impact on land 
uses within or adjoining the 
development in accordance with the 
Refuse planning scheme policy. 

Please refer to architectural drawings for 
further details. 

 

AO8.2 

Development ensures that refuse and 
recycling collection and storage location 
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and design do not have any adverse 
impact including odour, noise or visual 
impacts on the amenity of land uses 
within or adjoining the development. 

Note—Refer to the Refuse planning scheme 

policy for further guidance. 

PO9 

Development ensures that: 

a) land used for an urban purpose is 
serviced adequately with regard 
to water supply and waste 
disposal; 

b) the water supply meets the 
stated standard of service for the 
intended use and fire-fighting 
purposes. 

AO9.1 

Development ensures that the reticulated 
water and sewerage distribution system 
for all services is in place before the first 
use is commenced. 

AO The development will be provided with 
reticulated water supply and sewerage 
connections to QUU’s network prior to 
use commencing. 

 

Please refer to the concept services 
layout for details on how the site can be 
serviced by sewer and water 
infrastructure. 

 

AO9.2 

Development provides the lot with 
reticulated water supply and sewerage to 
a standard acceptable to the distributor–
retailer. 

PO10 

Development provides public utilities and 
street lighting which are the best current 
or alternative technology and facilitate 
accessibility, easy maintenance, minimal 
whole-of-life costs, and minimal adverse 
environmental impacts. 

AO10.1 

Development provides public utilities and 
street lighting which are located and 
aligned to: 

a) avoid significant native vegetation 

and areas identified within the 

Biodiversity areas overlay map; 

b) minimise earthworks; 

c) avoid crossing waterways, waterway 

corridors and wetlands or if a 

crossing is unavoidable, tunnel-

boring techniques are used to 

minimise disturbance, and a 

AO Public utilities and street lighting location 

and alignment will be optimised to avoid 

significant native vegetation, minimise 

earthworks and avoid crossing waterways 

in accordance with the standards in the 

Infrastructure design planning scheme 

policy. 
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disturbed area is reinstated and 

restored on completion of the 

work. 

Note—Guidance on the restoration of 

habitat is included in the Biodiversity areas 

planning scheme policy. 

AO10.2 

Development provides compatible public 
utility services and street-lighting services 
which are co-located in common 
trenching for underground services. 

AO10.3 

Development provides public utilities and 
street lighting which are designed and 
constructed in compliance with the public 
utilities standards in the Infrastructure 
design planning scheme policy. 

PO11 

Development ensures that land used for 
urban purposes is serviced adequately 
with telecommunications and energy 
supply. 

AO11 

Development provides land with the 
following services to the standards of the 
approved supplier: 

a) electricity; 

b) telecommunications services; 

c) gas service where practicable. 

AO The development can be serviced 
adequately with gas, 
telecommunications, and electricity 
supply. 

 

 

PO12 

Development ensures that major public 
projects promote the provision of 
affordable, high-bandwidth 

AO12 

Development provides conduits which are 
provided in all major Council and 
government works projects to enable the 

AO Conduits will be provided where 
appropriate to enable the future 
provision of fibre optic cabling. 

 

 



 

41 & 49 Plaza Place, Carseldine 
Job Ref: 10898 

Performance outcomes Acceptable outcomes Solutions* Comments Council Use 

telecommunications services throughout 
the city. 

future provision of fibre optic cabling, if: 

a) the additional expense is unlikely to 

be prohibitive; or 

b) further major work is unlikely or 

disruption would be a major 

concern, such as where there is a 

limited capacity road; or 

c) there is a clear gap in the 

telecommunications network; or 

d) there is a clear gap in the bandwidth 

available to the area. 

Editor’s note—An accurate, digital ‘as built’ 

three-dimensional location plan is to be 

supplied for all infrastructure provided in a 

road. 

PO13 

Development provides public art 
identified in a neighbourhood plan or park 
concept plan which: 

a) is provided commensurate with the 

status and scale of the proposed 

development; 

b) is sited and designed: 

I. as an integrated part of the project 

design; 

II. as conceptually relevant to the 

context of the location; 

AO13 

Development provides public art 
identified in a neighbourhood plan or park 
concept plan which is sited and designed 
in compliance with the public art 
standards in the Infrastructure design 
planning scheme policy. 

N/A 

 

 

 

No public art is proposed as a part of this 

development. 
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III. to reflect and respond to the 

cultural values of the community; 

IV. to promote local character in a 

planned and informed manner. 

PO14 

Development provides signage of 
buildings and spaces which promote 
legibility to help users find their way. 

AO14 

Development provides public signage: 

a) at public transport interchanges and 

stops, key destinations, public 

spaces, pedestrian linkages and at 

entries to centre developments; 

b) which details the location of the key 

destinations, public spaces and 

pedestrian linkages in the vicinity, 

the services available within the 

development and where they are 

located. 

N/A 

 

 

Public signage is not required as a part of 
this development. 

 

 

 

PO15 

Development that provides community 
facilities which form part of the 
development is functional, safe, low 
maintenance, and fit for purpose. 

AO15 

Development that provides community 
facilities which form part of the 
development is designed in compliance 
with the community facilities standards in 
the Infrastructure design planning scheme 
policy. 

 

AO 

 

Community facilities will be designed in 
compliance with the community facilities 
standards in the Infrastructure design 
planning scheme policy. 

 

PO16 

Development provides public toilets 
which: 

a) are required as part of a community 

facility or park; 

AO16 

Development that provides public toilets 
is designed and constructed in compliance 
with the public toilets standards in the 
Infrastructure design planning scheme 
policy. 

N/A 

 

 

No public toilets are proposed as a part 
of this development. 
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b) are located, designed and 

constructed to be: 

i. safe; 

ii. durable; 

iii. resistant to vandalism; 

iv. able to service expected demand; 

v. fit for purpose. 

PO17 

Development provides bridges, tunnels, 
elevated structures and water access 
structures that are designed and 
constructed using proven methods, 
materials and technology to provide for: 

a) safe movement of intended users; 

b) an attractive appearance appropriate 

to the general surroundings and 

any adjacent structures; 

c) functionality and easy maintenance; 

d) minimal whole-of-life cost; 

e) longevity; 

f) current and future services. 

Note—All bridges and elevated and 

associated elements must be designed and 

certified by a Registered Professional 

Engineer Queensland in accordance with 

the Infrastructure design planning scheme 

policy. 

AO17 

Development that provides bridges, 
tunnels, elevated structures and water 
access structures is designed and 
constructed in compliance with the 
standards in the Infrastructure design 
planning scheme policy. 

N/A 

 

 

 

No bridges, tunnels, elevated structures 
or water access structures are proposed 
as a part of the development. 
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PO18 

Development provides culverts which are 
designed and constructed using proven 
methods, materials and technology to 
provide for: 

a) safety; 

b) an attractive appearance appropriate 

to the general surroundings; 

c) functionality and easy maintenance; 

d) minimal whole-of-life cost; 

e) longevity; 

f) future widening; 

g) current and future services; 

h) minimal adverse impacts, such as 

increase in water levels or flow 

velocities, and significant change of 

flood patterns. 

Note—All culverts and associated elements 

are to be designed and certified by a 

Registered Professional Engineer 

Queensland in accordance with the 

applicable design standards. 

 

AO18 

Development that provides culverts is 
designed and constructed in compliance 
with the structures standards in the 
Infrastructure design planning scheme 
policy. 

N/A 

 

 

No culverts are proposed as a part of the 
development. 

 

 

 

PO19 

Development provides batters, retaining 
walls, and seawalls and river walls which 
are designed and constructed using 
proven methods, materials and 

AO19 

Development that provides batters, 
retaining walls, seawalls and river walls is 
designed and constructed in compliance 
with the structures standards in the 

AO Batters and retaining walls will be 
designed and constructed in accordance 
with the structures standards in the 
Infrastructure design planning scheme 
policy. 
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technology to provide for: 

a) safety; 

b) an attractive appearance appropriate 

to the surrounding area; 

c) easy maintenance; 

d) minimal whole-of-life cost; 

e) longevity; 

f) minimal water seepage. 

Note—All retaining walls and associated 

elements are to be designed and certified 

by a Registered Professional Engineer 

Queensland in accordance with the 

applicable design standards. 

Infrastructure design planning scheme 
policy. 

If for development with a gross floor area greater than 1,000m2 

PO20 

Development ensures that construction is 
managed so that use of public spaces and 
movement on pedestrian, cyclist and 
other traffic routes is not unreasonably 
disrupted and existing landscaping is 
adequately protected from short- and 
long-term impacts. 

Note—The preparation of a construction 

management plan can assist in 

demonstrating achievement of this 

performance outcome. 

AO20 

Development ensures that during 
construction: 

a) the ongoing use of adjoining and 

surrounding parks and public 

spaces, such as malls and outdoor 

dining, is not compromised; 

b) adjoining and surrounding 

landscaping is protected from 

damage; 

c) safe, legible, efficient and sufficient 

pedestrian, cyclist and vehicular 

accessibility and connectivity to the 

AO 

 

 

 

 

 

A construction management plan will be 
prepared prior to works commencing to 
ensure that surrounding parks, public 
spaces and landscaping is protected 
during construction and that pedestrian, 
cyclist and vehicular movements can be 
managed effectively.  
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Note—The Transport, access, parking and 

servicing planning scheme policy provides 

advice on the management of vehicle 

parking and deliveries during construction. 

wider network are maintained. 

PO21 

Development ensures that construction 
and demolition activities are guided by 
measures that prevent or minimise 
adverse impacts including sleep 
disturbance at a sensitive use, due to 
noise and dust, including dust from 
construction vehicles entering and leaving 
the site. 

Note—A noise and dust impact 

management plan prepared in accordance 

with the Management plans planning 

scheme policy can assist in demonstrating 

achievement of this performance outcome. 

AO21.1 

Development ensures that demolition and 
construction: 

a) only occur between 6:30am and 

6:30pm Monday to Saturday, 

excluding public holidays; 

b) do not occur over periods greater 

than 6 months. 

AO 

 

 

 

 

 

 

Demolition and construction works will 
be limited to the approved working 
hours. 

Dust will be managed during 
construction to ensure it is not blown 
beyond the property boundary. 

 

 

AO21.2 

Development including construction and 
demolition does not release dust 
emissions beyond the boundary of the 
site. 

AO21.3 

Development construction and demolition 
does not involve asbestos-containing 
materials. 
 

PO22 

Development ensures that: 

a) construction and demolition do not 

result in damage to surrounding 

property as a result of vibration; 

b) vibration levels achieve the vibration 

criteria in Table 9.4.4.3.B, Table 

AO22 

Development ensures that the nature and 
scale of construction and demolition do 
not generate noticeable levels of 
vibration. 

AO 

 

 

 

Vibration levels will be effectively 

managed during demolition and 

construction works. 
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9.4.4.3.C, Table 9.4.4.3.D and Table 

9.4.4.3.E. 

Note—A vibration impact assessment 

report prepared in accordance with the 

Noise impact assessment planning scheme 

policy can assist in demonstrating 

achievement of this performance outcome. 

If for a material change of use or reconfiguring a lot in an urban area (as defined in the Regulation) involving premises that is, or will be, accessed by 

common private title, where involving buildings, either attached or detached, that are not covered by other legislation mandating fire hydrants 

PO23 

Development ensures that fire hydrants 
are: 

a) installed and located to enable fire 

services to access water safely, 

effectively and efficiently; 

b) suitably identified so that fire 

services can locate them at all 

hours. 

AO23.1 

Above or below ground fire hydrants are 
provided on residential, commercial and 
industrial streets and private roads, at not 
more than 90m intervals, and at each 
street intersection. 

Note—On residential streets, above ground 

fire hydrants may be single outlet. On 

commercial and industrial streets above 

ground fire hydrants should have dual 

valved outlets. 

AO 

 

 

 

 

Fire hydrants will be provided at no more 

than 90m spacings and will be identified 

by marker posts and RRPMs. 

 

 

 

AO23.2 

Fire hydrants are identified by: 

a) raised reflectorised pavement 

markers (RRPM) on sealed roads; 

b) marker posts at the fence line where 

on an unsealed road, as road (HR) 

or path (HP) hydrants. 
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PO24 

Development ensures road widths and 
construction within the development, are 
adequate for refuse vehicles and for fire 
emergency vehicles to gain access to a 
safe working area close to buildings and 
near water supplies whether or not on-
street parking spaces are occupied. 

AO24 

Internal private roads have a minimum 
roadway clearance between obstructions 
of 3.5m wide and 4.8m high in addition to 
any width required for on-street parking. 

AO Internal private roads have been 

provided with a minimum roadway 

clearance of 3.5m wide and 4.8m high for 

fire emergency vehicles to gain access to 

a safe working area. 

 

 

Development for major electricity infrastructure and bulk water supply infrastructure identified on the State Planning Policy Interactive Mapping System 

where not in the Utility services zone precinct of the Special purpose zone 

PO25 

Development avoids or otherwise 
minimises adverse impacts on 
surrounding land uses through the use of 
buffers and setbacks and the appropriate 
design and location of plant and 
operational areas within the site. 

 

 

 
 

AO25 

No acceptable outcome is prescribed. 

N/A The development does not involve major 

electricity infrastructure or bulk water 

supply infrastructure. 

 

Development potentially impacting on major electricity infrastructure and bulk water supply infrastructure identified on the State Planning Policy 

Interactive Mapping System where the infrastructure is not in the Utility services zone precinct of the Special purpose zone 

PO26 

Development is sited and designed to: 

a) avoid safety risks to people or 

property; 

b) minimise noise and visual impacts to 

people and property; 

AO26 

No acceptable outcome is prescribed. 

N/A 

 

 

 

The development is not located near 

major electricity infrastructure or bulk 

water supply infrastructure. 
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c) ensure the physical integrity and 

operation, maintenance and 

expansion of the infrastructure is 

not compromised. 
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