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[bookmark: _Toc440014580][bookmark: _Toc471825632]EXECUTIVE SUMMARY
[bookmark: PropDev]ADG Engineers (Aust.) Pty Ltd was engaged by Client  to prepare a Civil Engineering Report suitable for submission to Council  for a site located at Address . The proposed development is for Description . 
[bookmark: Architect]The purpose of this Civil Engineering Report is to provide advice on the proposed development as detailed in the Architect  architectural drawings. The works described herein are subject to further approvals and cover works required to service the proposed development including earthworks, roadworks, stormwater drainage, sewerage and water supply, electricity, communications and gas.  	Comment by Sam Warner: Combined Engineering Report
The purpose of this Civil Engineering Report is to provide advice on the proposed development as detailed in the Architect  architectural drawings. The works described herein are subject to further approvals and cover works required to service the proposed development including stormwater quality and quantity measures, flooding, and drainage.	Comment by Sam Warner: SMP Only
The stormwater quantity objective was to demonstrate that there is no increase in peak discharges from the subject site. This considered storm events up to and including the Q100 storm event. The purpose is to ensure that the existing infrastructure and/or downstream properties are not adversely affected. The above mentioned objectives are achieved through the use of detention storage measures. As the post-developed site had a higher proportion of pervious area, there will be no increase in flow volume or rate due to development. As such, no on-site detention will be required.	Comment by Matthew Lewis: Big change in impervious area	Comment by Matthew Lewis: Development results in decreased impervious fraction
No detention for stormwater runoff is proposed for the development, as runoff from the site is able to be immediately discharged to the Brisbane River. This is beneficial during any storm event, as the short time of concentration will allow the runoff from the site to be quickly dissipated from the area before the onset of the peak Brisbane River flow. 	Comment by Sam Warner: Alternative to detention – Development next to Brisbane River
[bookmark: TotDetVolReq][bookmark: NoAGTanks][bookmark: AGIndTankVol][bookmark: AGTotDetProv]To achieve the stormwater quantity objectives, the proposed development requires a total detention volume of Volume m3. This volume is proposed to be provided within Number  Volume L above ground detention tanks located around the site for the site, providing a total of Volume m3 of detention. The detention tanks will have various sized outlets to detain stormwater flows generated from the development.	Comment by Matthew Lewis [2]: Above Ground Detention
[bookmark: NoBGTanks][bookmark: BGIndTankVol][bookmark: BGTotDetProv]To achieve the stormwater quantity objectives, the proposed development requires a total detention volume of Volume m3. The volume is proposed to be provided within Number  Volume L below ground detention tanks, providing a total of Volume m3 of detention.	Comment by Sam Warner: Below Ground Detention
Although the development will result in a significant increase to the site’s impervious area, no detention storage has been proposed. Detention measure have been negated as the site is located within the bottom third of the catchment, minor and major flows are to drain to Council infrastructure/road reserves, and calculations have shown the existing road reserves have enough capacity to cope with flow increases generated from the development.	Comment by Sam Warner: No Detention – To BCC Code or Sufficient road capacity
In addition to the stormwater quantity results, the report includes a summary of the modelled water quality results. Water Sensitive Urban Design (WSUD) features and/or Council Approved Proprietary Water Quality Treatment Products have been included in the design to achieve the water quality objectives for South East Queensland specified in the State Planning Policy 2016, namely, the removal of gross pollutants, suspended solids, nitrogen and phosphorus to target reduction levels. ADG recommends the use of the following devices to meet the water quality objectives identified within the SPP: 	Comment by Matthew Lewis: If quality needed. Based on area being above 2500m2
Given the site is less than 2,500m2, the site does not trigger the State Planning Policy for stormwater quality. To achieve stormwater quality best management guidelines for this development, ADG recommends the use of the following treatment devices: 	Comment by Matthew Lewis: Quality to best practice – MCU and OPW under 2500m2

Given the development does not result in the creation of 6 or more lots, the proposed development does not trigger the State Planning Policy for stormwater quality. To achieve stormwater quality best management guidelines for this development, ADG recommends the use of the following treatment devices: 	Comment by Matthew Lewis: Quality to best practice – subdivision <6 lots

· [bookmark: SQIDS]SQID 1 (eg X 200s EnviroPod litter baskets placed within inlet pits)
· SQID 2 (eg A XL/s Stormwater 360 ZPG Stormfilter )
The site appears to be adequately serviced by reticulated water, sewerage, stormwater infrastructure, gas, telecommunications, and electricity. These services will need to be connected during development. Information discussed in this report is inferred from DBYD records and information gathered via site investigation. 	Comment by Sam Warner: Delete if SMP only
All relevant standards and guidelines are addressed in this report including criteria from:
· [bookmark: Standards]BCC Planning Scheme Policy
· BCC Land Development Guidelines
· State Planning Policy (SPP) 2016
· Queensland Urban Drainage Manual (QUDM) 2013
· Plumbing and Drainage Code AS3500.3
· Australian Rainfall and Runoff Guideline (ARR) 
[bookmark: _Toc440014581][bookmark: _Toc471825633]Introduction
[bookmark: _Toc440014582][bookmark: _Toc471825634]Background	
[bookmark: Council]ADG Engineers (Aust.) Pty Ltd was engaged by Client  to carry out a Civil Engineering Report suitable for submission to Council  and any required referral agencies for a site located at Address . The proposed development is for Description . 
The purpose of this Civil Engineering Report is to provide advice on the proposed development with regard to earthworks, roadworks, stormwater drainage, sewerage and water supply, electricity, communications, gas, stormwater quality and quantity measures, and flooding. The required infrastructure will be subject to the conditions attached to the Development Approval to be provided by Council  and any nominated referral agencies. 	Comment by Sam Warner: Combined Engineering Report
The purpose of this Civil Engineering Report is to provide advice on the proposed development with regards to stormwater quality and quantity measures, flooding, and drainage.  The required infrastructure will be subject to the conditions attached to the Development Approval to be provided by Council  and any nominated referral agencies. 	Comment by Sam Warner: SMP Only
The purpose of this Civil Engineering Report is to provide advice on the proposed development with regard to earthworks, roadworks, sewerage and water supply, electricity, communications and gas. The required infrastructure will be subject to the conditions attached to the Development Approval to be provided by Council  and any nominated referral agencies. 	Comment by Sam Warner: ESR Only
[bookmark: _Toc440014583][bookmark: _Toc471825635]Property Detail	
The details of the property for the proposed development can be seen in Table 1 below.
[bookmark: _Ref439667434][bookmark: _Toc434225297][bookmark: _Toc439947850][bookmark: _Toc471825744]Table 1 - Property Detail
	
	

	Title
	[bookmark: LotNo]Lot X on RP X 

	Street Address
	Address  

	Site Area
	[bookmark: Area]Area  m2


The location of the proposed development is demonstrated in Figure 1. 
[image: ]N
Subject Site

[bookmark: _Ref439666698][bookmark: _Toc439947937][bookmark: _Toc471825771]Figure 1 - Site Location (as accessed from Google Maps XX.XX.XX)
[bookmark: _Toc440014584][bookmark: _Toc471825636]EXISTING SITE
[bookmark: _Toc440014585][bookmark: _Toc471825637]Existing Site Features
[bookmark: ExistingSite]The subject site …. (describe current state – eg vacant with good grass coverage, comprises of residential dwellings etc).
· The site is bound by:
· XXX(eg X Street) to the XXX(direction)
· XXX(eg X Street) to the XXX(direction)
· XXX(eg X Street) to the XXX(direction)
· XXX(eg X Street) to the XXX(direction)
The site slopes from XXX to XXX at a grade of approximately X%  
The existing site features can be seen in Figure 2. 
[image: ]N
Subject Site

[bookmark: _Ref439666708][bookmark: _Toc439947938][bookmark: _Toc471825772]Figure 2 - Site Layout (as accessed from Nearmap/Google Maps XX.XX.XX)
The existing contours, surface levels and the location of the existing buildings are identified on the survey plan drawing as attached in Appendix A of this report. 
[bookmark: _Ref455735120][bookmark: _Toc471825638]Acid Sulfate Soils	Comment by Sam Warner: From http://cityplan2014maps.brisbane.qld.gov.au/CityPlan/ 
The subject site may be affected by acid sulfate soil contamination. Figure 3 indicates that the site is between 5m AHD and 20m AHD and has the potential for acid sulfate contamination. Due to the fact that the site will be excavated to approximately -2 AHD to facilitate the construction of 6 underground basement levels it is expected that the site will encounter acid sulfate soils. This contamination will be addressed in accordance with the Potential and Actual Acid Sulfate Soil Planning Scheme Policy by submitting an Acid Sulfate Soils Investigation Report and a full Acid Sulfate Soil Management Plan. Refer to Appendix G for the Potential and Actual Acid Sulfate Soils Overlay Code.
Review of the BCC Potential and Actual Acid Sulfate Soils Map has identified that the subject site is not located in an area susceptible to acid sulfate soils.	Comment by Sam Warner: No Acid sulfate soils
[image: ][image: ]
[bookmark: _Ref465058175][bookmark: _Toc471825773]Figure 3 - Acid Sulfate Soils

[bookmark: _Toc434410129][bookmark: _Toc440014591][bookmark: _Toc471825639]Earthworks
[bookmark: _Toc471825640]Bulk Earthworks
[bookmark: NoBaseLvls]The subject site will require excavation to facilitate the proposed No. Basement levels - eg five (5)  levels of basement car parking. Details of the earthworks quantities will be provided during the detailed design phase of the development. The development may require minor reshaping of the verge.	Comment by Sam Warner: General - Basement
The subject site will require minimal earthworks to create the proposed development and achieve the desired finished surface levels. Details of the earthworks quantities will be provided during the detailed design phase of the development. The development may require minor reshaping of the verge. 	Comment by Sam Warner: General - No Basement
Refer to Appendix G for the BCC Filling and Excavation Code. 
Preliminary earthworks calculations have identified that the proposed development will require a total XXm3 of cut and XXm3 of fill to obtain the desired finished floor levels. Thus, a total XXm3 of fill material will need to be imported/disposed. Further details regarding the earthworks for the proposed development will be provided during the detailed design phase of the development. The development may require minor reshaping of the verge. 	Comment by Sam Warner: Preliminary Earthworks Quantities Known
Refer to Appendix B and Appendix G for the preliminary Bulk Earthworks plans and BCC Filling and Excavation Code. 
The proposed development will require minor earthworks to achieve the proposed building pad levels. The townhouse levels will be stepped to minimise required earthworks with the aim to achieve close to a cut/fill balance for the site. Final levels are to be confirmed as part of detailed design, with retaining to satisfy the requirements of BCC’s Filling and Excavation Code. The development may require minor reshaping of the verge. 	Comment by Sam Warner: Earthworks Strategy known
Refer to Appendix B and Appendix G  for the preliminary Bulk Earthworks plans and BCC Filling and Excavation Code. 
As shown in Section 6, the BCC Flood Overlay maps identify that the eastern side of the subject site is located within the Brisbane Rive Flood Planning Area 5 and the Creek/waterway Flood Planning Areas 4 & 5. As part of the earthworks for the proposed development, a maximum of 9m3 of earth fill will be placed within the site extents below the defined flood level (DFL) of 3.6m AHD. It is proposed that this volume of filling within the flood plain will have a negligible effect on flood levels within adjacent lots. The velocity of flood waters will be very low with the flood plain being very wide at the site’s locality (approximately 390m wide). No compensatory cut volume is proposed to offset the filling under the DFL. Refer to Appendix B for Preliminary Bulk Earthworks Plans showing the extents of fill within the Flood Planning Area.	Comment by Sam Warner: Proposed fill within the flood zone
[bookmark: _Toc471825641]Roadworks
[bookmark: _Toc471825642]Existing Infrastructure
The subject site is adjacent to the following roads:
· [bookmark: RoadsExst]XXX Street – neighbourhood/arterial/access etc road, with kerb and channel drainage on each side and a single/two-way crossfall.
· XXX Street – neighbourhood/arterial/access etc road, with kerb and channel drainage on each side and a single/two-way crossfall.
The site is currently accessed via X (number) of vehicle crossovers along…… 
[bookmark: _Toc438113089][bookmark: _Toc440014597][bookmark: _Toc471825643]Proposed Infrastructure 
[bookmark: RoadsProp]ADG anticipate that a new vehicle crossover and associated access ramp to XXX Street will be constructed as part of the proposed development. All existing vehicle crossovers are to be made redundant, demolished and removed offsite as part of the construction works, with kerbs to be reinstated to Council standards. 
The development may require works for verge regrading, in order to achieve council standards.
Refer to the architectural drawings supplied in support of this report for further information. A copy of infrastructure design code has been completed and is provided in Appendix G.  

[bookmark: _Ref463337713][bookmark: _Ref463338886][bookmark: _Toc471825644]Flooding
A FloodWise Property Report for Address  was generated from the BCC website. The report states that no Defined Flood Levels (DFL) or Overland Flow flags for building and development purposes for this property had been identified. The BCC FloodWise report is attached within Appendix H for further information.	Comment by Sam Warner: Floodwise report gives no flags
[bookmark: _Toc463336501][bookmark: _Ref463343014][bookmark: _Toc471825645]Brisbane River 
BCC Flood Hazard Overlay Maps indicate the subject site is located within an area subject to flooding from the Brisbane River. As can be seen in Figure 4, the subject site is located within Brisbane River Flood Planning Areas 4 and 5. FloodWise Property Reports for Address  were generated from the BCC website. The reports indicate the flood inundation levels for the defined Brisbane River flood event in 2011 to be 2.7m AHD. The FloodWise Report further identifies the Residential Floor Level (RFL) across the subject site to be 2.7m AHD. Refer to Appendix H for the FloodWise Reports. 
	[image: ]
	
[image: ]


[bookmark: _Ref463340711][bookmark: _Toc463336531][bookmark: _Toc471825774]Figure 4 – BCC Brisbane River Flood Hazard Overlay
[bookmark: _Ref463343034][bookmark: _Toc471825646][bookmark: _Toc463336502]Creek/Waterway Flooding 
BCC Flood Hazard Overlay Maps indicate the subject site is located within an area subject to flooding from the nearby Creek/Waterway. As can be seen in Figure 5, the subject site is located within Creek/waterway Flood Planning Areas 4 and 5. FloodWise Property Reports for Address  were generated from the BCC website. The reports indicate the flood inundation levels for the defined Brisbane River flood event in 2011 to be 2.7m AHD. The FloodWise Report further identifies the Residential Floor Level (RFL) across the subject site to be 2.7m AHD. Refer to Appendix H for the FloodWise Reports. 
	[image: ]
	
[image: ]


[bookmark: _Ref463340933][bookmark: _Toc471825775]Figure 5 – BCC Creek/Waterway Flood Hazard Overlay
[bookmark: _Ref463343063][bookmark: _Toc471825647]Overland Flow	Comment by Matthew Lewis [2]: Try to obtain BCC flood reports. Council Flood Modelling.
BCC Flood Hazard Overlay Maps indicate the subject site is located within an area subject to flooding from overland flow. As can be seen in Figure 6, the subject site is located within the Overland Flow Flood Planning Area. The FloodWise Property Reports for the subject site do not identify flood levels resulting from overland flow. The ‘Stratton Street Catchment Flood Study’ completed by Brisbane City Council in 2012 identified an overland flow levels at the site considered a range of modelling scenarios, with the existing scenario indicating a peak flood level at the site of 2.90m for the 2% AEP event. 	Comment by Matthew Lewis [2]: BCC Flood Model
BCC Flood Hazard Overlay Maps indicate the subject site is located within an area subject to flooding from overland flow. As can be seen in Figure 6, the subject site is located within the Overland Flow Flood Planning Area FloodWise Property Reports for Address  were generated from the BCC website. The reports indicate a peak flood level at the site of 2.90m for the 2% AEP event. The FloodWise Report further identifies the Residential Floor Level (RFL) across the subject site to be 2.7m AHD. Refer to Appendix H for the FloodWise Reports.	Comment by Matthew Lewis [2]: BCC Floodwise Levels

[image: ]
[bookmark: _Ref461541634][bookmark: _Toc463336532][bookmark: _Toc471825776]Figure 6 – BCC Overland Flow Flood Hazard Overlay
[bookmark: _Toc463336503][bookmark: _Toc471825648]Storm Tide Inundation
BCC Coastal Hazard Overlay Maps indicate the subject site is located within an area subject to inundation from storm tides. As can be seen in Figure 7, the subject site is located within the Medium Storm Tide Inundation. FloodWise Property Reports generated for the subject site indicate Storm Tide Inundation is the source of flooding across the site for the 20%, 5%, 2% and 1% AEP flood events. Thus, a Defined Flood Level (DFL) of 2.5m AHD has been set across the subject site based on the 1% AEP event resulting from storm tide inundation. Refer to Appendix H for the FloodWise Reports. 
	[image: ]
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[bookmark: _Ref461541620][bookmark: _Toc463336533][bookmark: _Toc471825777]Figure 7 – BCC Coastal Hazard Overlay
[bookmark: _Toc463336504][bookmark: _Toc471825649]Minimum Required Levels
The minimum required floor levels for the proposed development are to set based off the assessment criteria that provides the highest level of protection from any source of flooding. Table 2 summarises the minimum required flood level for each source of flooding in accordance with the Council  Planning Scheme. The minimum required design levels have been highlighted within Table 2. Refer to Appendix G for the BCC Flood Hazard Overlay and Coastal Hazard Overlay responses. 
[bookmark: _Ref447532338][bookmark: _Toc448148598][bookmark: _Toc451433707][bookmark: _Toc463336524][bookmark: _Toc471825745]Table 2 – Minimum Required Floor or Pavement Levels
	Design Level
	BCC Flood Category	Comment by Matthew Lewis [2]: Confirm flood categories, then update as required.
	Flood Immunity Requirement
	Minimum Required Level (m AHD)

	
	
	Brisbane River
	Overland Flow
	Storm Tide
	Brisbane River
	Overland Flow
	Storm Tide

	Habitable Room
	A
	RFL + 0.5m
	2% AEP + 0.5m
	3.1m AHD + 0.5m
	3.2
	3.65
	3.6

	Non-Habitable Room (excluding essential services)
	B
	RFL + 0.3m
	2% AEP + 0.3m
	3.1m AHD + 0.3m
	3.0
	3.45
	3.4

	Essential Electrical Services
	A
	RFL + 0.5m
	2% AEP + 0.5m
	3.1m AHD + 0.5m
	3.2
	3.65
	3.6

	Carpark Entry
	C + 0.3m
	DFL + 0.3m
	2% AEP + 0.3m
	3.1m AHD +0.3m
	2.8
	3.02 - 3.45
	3.4


Note: 
· RFL refers to the Residential Flood Level outlined within the FloodWise Property Report and equates to the flood level applicable to the extent of the January 2011 Floods or the DFL for the Brisbane River, whichever is higher.
· DFL refers to the Defined Flood Level for the Brisbane River outlined within the FloodWise Property Report. The DFL for Brisbane River flooding is a level of 3.7m AHD at the “Brisbane City Gauge” based on a flow of 6,800 m3/s. 
· The overland flow 2% AEP refers to the 50 year Average Recurrence Interval (ARI) overland flow flood level.
· 2.5m AHD is the storm tide 1% AEP, & 3.1m HD is the storm-tide at 1% AEP in the year 2100.
· Overland Flow levels outlined in the above table are referenced from the Cardno report dated 20th November 2015, which itself references a BCC Flood Study titles “Stratton Street Catchment, Flood Study” (July 2012). This BCC Flood Study was unavailable to ADG at the time of authoring this Engineering Report.	Comment by Matthew Lewis [2]: Only keep if referencing BCC model, otherwise delete.
Table 3 summarises the required floor levels and compares them against the proposed floors levels as indicated on the architectural drawings. As evident within the table, the proposed levels are equal to or greater than the required levels. 
[bookmark: _Ref461549968][bookmark: _Toc463336525][bookmark: _Toc471825746]Table 3 – Proposed Floor Levels
	Design Level
	Minimum Required Level (m AHD)
	Proposed Level (m AHD)

	Habitable Room
	3.65
	3.65

	Non-Habitable Room 
	3.45
	3.60

	Essential Electrical Services
	3.65
	3.65

	Carpark Entry
	3.02 - 3.45
	3.05


Note: 
· The proposed level for non-habitable rooms allows for a 50mm step down from habitable rooms.
[bookmark: _Toc471825650]Trafficability
The BCC Flood Overlay Code requires that the development provides trafficable access during the design event, with regard to all sources of flooding.  The minimum design levels at the crown of the road are:
· 5% AEP for Local Roads.
· 2% AEP for neighbourhood/district/suburban/arterial road.
[bookmark: _Ref463342999][bookmark: _Toc471825651]Brisbane River
As noted in Section 6.1, the current defined flood level for Brisbane River flooding is the January 2011 level of 2.7m AHD. In comparison, the level of the crest of Wyatt Street opposite the driveway is approximately 2.55m AHD. A road is typically considered as being closed in the event of the depth of flooding at the crown exceeding 300mm. Given this, the access is considered to be trafficable during the Brisbane River design event as the peak flood depth is only 150mm. Further, the level in Wyatt Street increases to the west, providing a route for access to the site.	Comment by Matthew Lewis [2]: Crown below flood level.
As noted in Section 6.1, the current defined flood level for Brisbane River flooding is the January 2011 level of 2.7m AHD. In comparison, the level of the crest of Wyatt Street opposite the driveway is approximately 2.55m AHD. As such, it can be said that the site will be trafficable during the Brisbane River design event.	Comment by Matthew Lewis [2]: Crown above flood level.
[bookmark: _Toc471825652]Creek/Waterway
As noted in Section 6.2 the current defined flood level for Creek/Waterway flooding is the January 2011 level of 2.7m AHD. In comparison, the level of the crest of Wyatt Street opposite the driveway is approximately 2.55m AHD. A road is typically considered as being closed in the event of the depth of flooding at the crown exceeding 300mm. Given this, the access is considered to be trafficable during the Creek/Waterway design event as the peak flood depth is only 150mm. Further, the level in Wyatt Street increases to the west, providing a route for access to the site.	Comment by Matthew Lewis [2]: Crown below flood level.
As noted in Section 6.2, the current defined flood level for Creek/Waterway flooding is the January 2011 level of 2.7m AHD. In comparison, the level of the crest of Wyatt Street opposite the driveway is approximately 2.55m AHD. As such, it can be said that the site will be trafficable during the Creek/Waterway design event.	Comment by Matthew Lewis [2]: Crown above flood level.
[bookmark: _Toc471825653]Overland Flow
As noted in Section 6.3, the current defined flood level for Overland Flow flooding is the January 2011 level of 2.7m AHD. In comparison, the level of the crest of Wyatt Street opposite the driveway is approximately 2.55m AHD. A road is typically considered as being closed in the event of the depth of flooding at the crown exceeding 300mm. Given this, the access is considered to be trafficable during the Overland Flow design event as the peak flood depth is only 150mm. Further, the level in Wyatt Street increases to the west, providing a route for access to the site.	Comment by Matthew Lewis [2]: Crown below flood level.
As noted in Section 6.3, the current defined flood level for Overland Flow flooding is the January 2011 level of 2.7m AHD. In comparison, the level of the crest of Wyatt Street opposite the driveway is approximately 2.55m AHD. As such, it can be said that the site will be trafficable during the Overland Flow design event.	Comment by Matthew Lewis [2]: Crown above flood level.
[bookmark: _Toc471825654]Storm Tide
The BCC Coastal Hazard Overlay Code requires that the site must provide local access to the site for a flood planning level equal to the 5% AEP event. Based on the Floodwise Report, the 5% AEP is XXm AHD. In comparison, the level of the crest of Wyatt Street opposite the driveway is approximately 2.55m AHD. As such, it can be said that the site will be trafficable during the Storm Tide design event.
[bookmark: _Toc440014586][bookmark: _Toc471825655]Stormwater Infrastructure
[bookmark: _Toc471825656]Existing Infrastructure
A BCC eBIMAP2 search identified the following stormwater infrastructure within the vicinity of the subject site:
· 2 inlet pits at the southern end of Dalmarnock Street;
· [image: Blue cover]2 inlet pits on Pickering Street at the intersection of Pickering Street and Dalmarnock Street;
· A 375mm main beginning at the intersection of Pickering Street and Dalmarnock Street, which travels east along Pickering Street;
· 2 inlet pits at the northern end of Dalmarnock Street where Dalmarnock Street intersects Hurdcotte Street; and
· 2 inlet pits at the western end of Millen Street.
Refer to the eBIMAP2 information in Appendix O for further information regarding the existing stormwater infrastructure.
[bookmark: _Toc438113083][bookmark: _Toc440014590][bookmark: _Toc471825657]Lawful Point of Discharge (LPD)
[bookmark: _Toc471825658]Existing LPD
Based on information gathered via survey and contour data, aerial imagery and site investigation it has been determined that the subject site discharges flows to existing Council infrastructure / Council Road Reserve / neighbouring property / open channel/waterway. 
Site flows are directed to Council infrastructure via an internal drainage network and connection to an existing gully pit/maintenance hole located within XXX Street adjacent/in close proximity to the subject site.
Site flows are directing to the XX Street Road reserve via a combination of kerb and channel adaptors and sheet flow.
[bookmark: _Toc471825659]Proposed LPD
[bookmark: _Toc351979941]It is proposed to maintain the Sparkes Street road reserve and gully pits/maintenance hole as the LPD, as per the existing flow regime.  	Comment by Matthew Lewis: Existing pit/manhole
It is proposed to maintain the Merivale Street road reserve as the LPD, as per the existing flow regime.  	Comment by Matthew Lewis: Kerb and channel adaptors
It is proposed to maintain the existing waterway/channel as the LPD, as per the existing flow regime.  	Comment by Matthew Lewis: Existing waterway/channel/river
It is proposed to construct new stormwater infrastructure to service the proposed development and provide a new LPD.  	Comment by Matthew Lewis: New LPD via construction of new infrastructure

[bookmark: _Toc440014598][bookmark: _Ref471825174][bookmark: _Toc471825660]STORMWATER QUANTITY ASSESSMENT	Comment by Sam Warner: ADG Hydrology Spreadsheet
T:\CIVILSTDS\04 DESN DOCS\04 SW QUANTITY
The aim of the stormwater quantity assessment is to ensure that the development shall impose no adverse effects on downstream properties or receiving water bodies and that the conveyance of flows will be in a safe manner with minimal risk of human endangerment as well as the following objectives:
· Address the need for stormwater quantity control measures.
· Ensure there is no increase in peak discharges from the subject site for events up to and including the 1 in 100 year ARI event.
· Ensure proposed quantity control measures detain and convey flows in accordance with QUDM (2013) minimum freeboard recommendations.
This section of the report should be read in conjunction with Appendix J which shows the values used to calculate the peak flow rate and preliminary detention volumes.
[bookmark: _Toc351979944][bookmark: _Toc440014599][bookmark: _Toc471825661]Proposed Development and Associated Issues
One of the implications of an increase in impervious area is that the total volume and flow rate of stormwater runoff from the catchment will increase. It is essential that these increases are mitigated such that post-developed peak flows do not exceed those for the pre-developed case.	Comment by Matthew Lewis: If detention needed
[bookmark: _Toc400103230]It is essential that there are no increases in volume and flow rate of stormwater runoff, and that any increases are mitigated such that post-developed peak flows do not exceed those for the pre-developed case. In this development, the development leads to an overall decrease in impervious area, which implies there will be no increase in either discharge volume or flow rate.	Comment by Matthew Lewis: If no detention needed
[bookmark: _Toc471825662]Flow Rate Methodology
[bookmark: _Toc336501827][bookmark: _Toc471825663]Design Storm Events
Based on recommendations within QUDM 2013, AS/NZ 3500.3 and Council standards the major and minor storm events were selected as follows:
· Minor Event: 1 in 10 year ARI	Comment by Sam Warner: Building Based Projects
Update as Required
· Surface drainage infrastructure sized for a 1 10 year ARI through to point of discharge.
· Major Event: 1 in 100 year ARI
· Roof water capture system is to capture and pipe all flows up to and including the 1 in 100 year ARI through to the detention tanks/LPD.
· Detention tanks designed to attenuate flows up to and including the 1 in 100 year ARI.
· Surface drainage overflows in events up to and including the 1 in 100 year ARI will not present a hazard to people or cause significant damage to property.
· Minor Event: 1 in 10 year ARI	Comment by Sam Warner: Subdivisions
Update as Required
· Captured within pit and pipe drainage infrastructure through to LPD.
· Major Event: 1 in 100 year ARI
· Detention volumes designed to attenuate flows up to and including the 1 in 100 year ARI.
· Surface drainage overflows in events up to and including the 1 in 100 year ARI are to be captured with overland flows paths and road corridors and will not present a hazard to people or cause significant damage to property.
Pipe sizing will be performed during detailed design and increased as required to ensure a safe depth vs velocity is maintained at all times during the major event. 
[bookmark: _Toc336501828][bookmark: _Toc471825664]Rational Method for Peak Flow Rate
The peak flow rate for the site has been obtained using the Rational Method in accordance with ARR and QUDM. Summaries of the hydrology calculations can be seen in Sections 8.4 and 8.5 for the pre and post-development scenarios respectively.
	Q = (2.78 x10-3) Cy Iy A	
	Equation 1

	Q = Peak flow rate (m3/s) for average recurrence interval		
Cy = Co-efficient of runoff for ARI of y years (dimensionless)		
A = Catchment area (ha)			
Iy = Average rainfall intensity (mm/hr) for a design duration of t hours and an ARI of y years


[bookmark: _Toc471825665]Catchment Area (A)
Catchment areas were measured using AutoCAD, contour surface data and known cadastral boundaries. Catchment boundaries and areas for both the pre-developed and post-developed scenarios can be seen in Appendix C and Appendix D respectively.
[bookmark: _Toc471825666]Co-efficient of runoff (C)
Given the 1I10 for Brisbane of 70mm/hr and the relevant impervious fractions for each catchment, Tables 4.5.3 and 4.5.4 of QUDM 2013 were used to determine the C10 values for the pre-developed and post-developed scenarios. From the C10 values the remaining coefficients of runoff were derived for all storm events up to and including the Q100 using the frequency factors presented within Table 4.5.2 of QUDM 2013. Please refer to Appendix J for more details.	Comment by Sam Warner: Enter Region and 1I10 value from Hydrology Spreadsheet
[bookmark: _Toc471825667]Time of Concentration
The time of concentration (tc) for each catchment was calculated using a combination of sheet flow (using the Friend’s equation – Equation 4.5 of QUDM 2013), channel flow (using figure 4.8 of QUDM 2013) and standard inlet times (using table 4.6.2 of QUDM 2013). Please refer to Appendix J for more details.
[bookmark: _Toc440014600][bookmark: _Ref444847999][bookmark: _Toc471825668]External Catchment
There is a small external catchment which contributes flows to the subject site. Aerial imaging indicates that several upstream lots shall contribute sheet flow into the site, as can be seen in Figure 8. Based on aerial imaging, it can be seen that the external catchment consists primarily of roofed areas. Site inspection does not provide any indication that this roof water is discharged to drainage infrastructure. As a result, it has been assumed that the entire catchment is to be discharged through the site, in order to provide a conservative estimate of sheet flow. 	Comment by Sam Warner: Delete section if there is no upstream catchment
[image: ]N
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[bookmark: _Ref440003454][bookmark: _Toc471825778][bookmark: _Toc432521334]Figure 8 - External Catchment
The hydrology of the external catchment has been assessed in accordance with Section 4.0 of QUDM 2013 using the Rational Method. From QUDM 2013, Section 4.0, the theoretical calculated peak discharge for storm events ranging from the 1 in 1 year to 1 in 100 year ARIs has been calculated and a summary of the results is presented in Appendix J
It was determined that the external catchment is 85% impervious, with an area of approximately 3,356m2. Considering the size and nature of the catchment, a time of concentration of XX minutes was assumed. Rational Method calculations were performed, the results of which can be seen in Table 4. 
Please refer to Appendix J for a summary of the Rational Method calculations and all parameters used.
[bookmark: _Ref439668351][bookmark: _Toc439947851][bookmark: _Toc471825747]Table 4 - External Hydrology
	Catchment
	Area (m2)
	% Impervious
	Time of Concentration (tc)
	Q10 (m3/s)
	Q100 (m3/s)

	External Catchment
	3356
	0%
	5
	0.017
	0.027


[bookmark: _Ref440005138][bookmark: _Ref440005173][bookmark: _Ref440005564][bookmark: _Toc440014601][bookmark: _Toc471825669]Pre-Development Hydrology
The hydrology of the pre-developed catchment has been assessed in accordance with Section 4.0 of QUDM 2013 using the Rational Method. From QUDM Section 4.0, the theoretical calculated peak discharge for storm events ranging from the 1 in 1 year to 1 in 100 year ARIs has been calculated and a summary of the results is presented in Appendix J. 
The subject site has a total area of Area  m2 and currently comprises of four residential lots featuring single dwellings. Each of respective dwellings discharges roof flows to the kerb and channel drainage via downpipes. The rest of the site area comprises of grass coverage and concrete/paved areas which discharge sheet flows to the street. The Coefficient of discharge (C10) value for each catchment was derived from QUDM 2013 Table 4.5.3 and Table 4.5.4. Fy frequency factors were applied to determine runoff coefficients for various average recurrence interval (ARI) storm events in accordance with QUDM 2013 Table 4.5.2.
QUDM 2013 Section 4.6 was applied to determine a total time of concentration of 6 minutes. Rational Method calculations were performed, the results of which can be seen in Table 5.	Comment by Sam Warner: Single Catchment
QUDM 2013 Section 4.6 was applied to determine a total times of concentration of X, X and X minutes for catchments X, X and X respectively. Rational Method calculations were performed, the results of which can be seen outlined in Table 5.	Comment by Sam Warner: Multiple Catchments
Please refer to Appendix J for a summary of the Rational Method calculations and all parameters used.
[bookmark: _Ref439667630][bookmark: _Toc439947852][bookmark: _Toc471825748]Table 5 - Pre-development Catchment Details
	Catchment I.D
	Area (m2)
	% Impervious
	C10	Comment by Sam Warner: Adjust to align with Major and Minor storm events
	C100
	Time of Concentration (tc)
	Q10 (m3/s)	Comment by Sam Warner: Adjust to align with Major and Minor storm events
	Q100 (m3/s)

	EX1
	469
	100%
	
	
	5
	0.025
	0.043

	EX2
	1,554
	0%
	
	
	13
	0.043
	0.080

	Total
	2,023
	23%
	
	
	13
	0.069
	0.124


[bookmark: _Toc440014602][bookmark: _Ref440262734][bookmark: _Ref440292214][bookmark: _Toc471825670]Post-Development Hydrology
The total land area considered for the post-development was Area  m2. A catchment plan for the post-developed site was determined based on preliminary architectural drawings, in which the site was divided into X separate catchments. The post-development catchment plan is attached within Appendix D for further information. 
Based on preliminary architectural drawings, the area and fraction impervious of the various catchments were determined. Subsequently, 1 in 10 year coefficients of runoff (C10) values were adopted in accordance with QUDM 2013 Table 4.5.3. Fy frequency factors were applied to determine runoff coefficients for various average recurrence interval (ARI) storm events in accordance with QUDM 2013 Table 4.5.2. 
Similar to Section 8.4, QUDM 2013 Section 4.6 was applied to determine a total times of concentration of X, X and X minutes for catchments X, X and X respectively. Rational Method calculations were performed, the results of which can be seen in Table 6.
Please refer to Appendix J for a summary of the Rational Method calculations and all parameters used.
[bookmark: _Ref439667729][bookmark: _Toc439947853][bookmark: _Toc471825749]Table 6 - Post-development Catchment Details 
	Catchment I.D
	Area (m2)
	% Impervious
	C10	Comment by Sam Warner: Adjust to align with Major and Minor storm events
	C100
	Time of Concentration (tc)
	Q10 (m3/s)	Comment by Sam Warner: Adjust to align with Major and Minor storm events
	Q100 (m3/s)

	C1
	1,689
	100%
	
	
	5
	0.092
	0.156

	C2
	334
	0%
	
	
	5
	0.013
	0.024

	Total
	2,023
	23%
	
	
	5
	0.105
	0.180


[bookmark: _Toc421172573][bookmark: _Toc440014603][bookmark: _Toc471825671]Conveyance of External Catchment
It is proposed that runoff from the minor external catchment (rear yard area of 209 Nuttall Street) be conveyed onto the site and Lytton Road via a 3m wide strip of deep planting on the western boundary of the development which follows the existing surface grade of 18%. The landscape strip was estimated to have a Manning’s n value of 0.075 (in line with heavy brush), and a 10mm depth of channel was assumed. A Manning’s calculation was performed on the landscape strip, which demonstrated that it has sufficient capacity to convey the major event. The summary of these calculations can be seen in Table 7 below.	Comment by Sam Warner: If there is no upstream catchment DELETE this section
[bookmark: _Ref439667794][bookmark: _Toc439947854][bookmark: _Toc471825750][bookmark: _Toc421172598]Table 7 - Conveyance of External Catchment
	Depth (mm)
	Base Width (m)
	Top Width (m)
	Slope (%)
	Required Capacity (m3/s)
	Design Capacity (m3/s)

	10
	3
	3
	18
	0.027
	0.350


[bookmark: _Toc438113095][bookmark: _Toc440014604]Please refer to Appendix J for a summary of the Rational Method calculations and all parameters used.
[bookmark: _Toc471825672]Detention Analysis and Strategy	Comment by Sam Warner: BCC – Deemed to Comply Solutions for sites <2 Ha
http://eplan.brisbane.qld.gov.au/ 
Schedule 6 – 7.5.5
As the peak outflows for the post-developed scenario (Table 6) are larger than the peak outflows from the pre-developed scenario (Table 5), onsite detention will be required for the development. This section outlines the detention measures required for to mitigate the post-developed outflows to less than or equal to the pre-developed flows.	Comment by Sam Warner: Detention Required
As the proposed development leads to a decrease in impervious area, it implies there will be no increase to the peak discharge from the subject site. Thus, no detention measures are required for the development. Table 8 demonstrates the decrease in peak discharge from the subject site as a result of the proposed development.	Comment by Sam Warner: No detention required – Decrease in Site Discharge
[bookmark: _Ref439667919][bookmark: _Toc438039745][bookmark: _Toc439947856][bookmark: _Toc471825751]Table 8 - Decrease in Peak Discharge
	Rainfall Event
	Pre-Development Peak Discharge (m3/s)
	Post-Development Peak Discharge (m3/s)
	Decrease in Peak Discharge

	Q1
	0.043
	0.037
	14%

	Q2
	0.059
	0.051
	14%

	Q5
	0.083
	0.072
	13%

	Q10
	0.099
	0.085
	14%

	Q20
	0.119
	0.103
	13%

	Q50
	0.148
	0.129
	13%

	Q100
	0.165
	0.145
	12%


The site discharges directly to the Brisbane River and, as such, consideration has been given to the implications of the peak flow for the localised site catchment in comparison to the Brisbane River external catchment flow. Given the short time of concentration in comparison to the Brisbane River catchment it is proposed to discharge these flows quickly rather than to detain them. This way the volume of runoff from the site will have dissipated from the area before the peak of the Brisbane River catchment discharges through the area. As a result, no stormwater detention has been deemed necessary in order to achieve the water quantity objectives.	Comment by Sam Warner: No detention – Development next to Brisbane River
[bookmark: _Ref460923082][bookmark: _Ref460923076][bookmark: _Toc462315998][bookmark: _Toc471825752][bookmark: _Toc415060047]Table 9 - Impact of Detention 	Comment by Matthew Lewis [2]: Use this table when catchments have different outlet locations depending on the event.
	Discharge Location
	Pre-Development
	Post-Development

	
	Catchment
	Flow
	Flow Rate
	Catchment
	Flow
	Flow Rate

	Kerb & Channel
	Ex1 
	Q100
	0.061
	C1
	Q100
	0.093

	
	Ex2
	Q100
	0.009
	C2
	Q10
	0.007

	
	Ex3
	Q10
	0.016
	-
	-
	-

	
	Total
	0.086
	Total
	0.100

	Rear Boundary
	Ex3
	Q100 – Q10
	0.013
	C2
	Q100 - Q10
	0.005

	
	Total
	0.013
	Total
	0.005


Although the proposed development will result in a significant increase to the subject site’s total impervious area, no detention measures are proposed. Detention measures have not been proposed based on the following:	Comment by Sam Warner: No Detention – To BCC Code or Sufficient road capacity
· The site is located within the bottom third of the Breakfast Creek catchment and thus is in accordance with clause 7.5.2-(1) of BCC’s Planning Scheme Policy. Figure 9 displays the extents of the Breakfast Creek Catchment as defined by BCC eBIMAP2.
· The development is for a residential development where stormwater is disposed to Council’s kerb and channel or piped drainage system and major flows from the site would drain to Council’s road reserve. Thus, the development is generally in accordance with clause 7.5.2-(3)(d) of BCC’s Planning Scheme Policy.
· Calculations have indicated that the Le Geyt Street and Somerset Street road reserves have enough capacity to convey the increase in flows resulting from the development. Table 10 provides a summary of the road reserve capacity calculations. Refer to Appendix K for the road capacity calculations and catchment delineation.
[image: ]Breakfast Creek Catchment
Subject Site

[bookmark: _Ref452639727][bookmark: _Toc452023257][bookmark: _Toc471825779]Figure 9 - Breakfast Creek Catchment Extents
[bookmark: _Ref452639774][bookmark: _Toc452023240][bookmark: _Toc471825753]Table 10 - Road Reserve Capacity Summary
	BCC Road Reserve
	Required Capacity - Q100 (m3/s)
	Road Reserve Capacity

	
	
	Max Allowable Flow Depth (m)
	Required Flow Depth (m) 
	Capacity (m3/s)

	Le Geyt Street
	0.757
	0.254
	0.154
	0.766

	Somerset Street
	1.037
	0.313
	0.188
	1.044


[bookmark: _Toc471825673][bookmark: _Ref462306847][bookmark: _Toc462315981] Foxton Street Kerb and Channel Capacity	Comment by Matthew Lewis [2]: Road Capacity Calcs
In order to adequately determine the impact increase the discharge to the kerb and channel, it was necessary to determine the available capacity within the downstream network. As a result, the external catchment area was assessed, in order to determine whether the kerb and channel has capacity for the additional flow. The outcomes of the assessment can be seen below. 
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[bookmark: _Ref463344756][bookmark: _Toc471825780]Figure 10 - Critical Downstream Section
The catchment shown in Figure 10 is delineated by two-way crossfall on Station Road and Foxton Street. Ultimately, the entire block falls to a sag point which connects directly to the Brisbane River. The critical downstream section was identified as the location with the lowest capacity, while conveying the largest amount of flow. This point was determined to be a property frontage several doors downstream from the subject site. 
[bookmark: _Ref463350986][bookmark: _Toc471825754]Table 11 - Downstream Sub-Catchment Hydrology
	Catchment I.D
	Area (m2)
	% Impervious
	Time of Concentration (tc)
	Q10 (L/s)
	Q100 (L/s)

	Foxton Street
	4,847
	75
	5.5
	239.19
	429.73


At the bottom of the sub-catchment (the critical section of the downstream kerb and channel), the kerb has been removed and replaced with a driveway. The longitudinal slope at this location has been determined to be 3.2%. Rational Method analysis was undertaken based on the post-developed impervious fraction determined from QUDM Table 4.5.1. A time of concentration of 5.5 minutes was adopted based on a combination of standard inlet times and QUDM Figure 4.8. The Rational Method results indicate that the section must convey a total of 429.73L/s during a Q100 event in order to prevent flooding of the downstream property, as shown in Table 11 above.
In order to determine whether additional flows would provide risk of flooding, an analysis was performed on the critical section of the downstream channel. The frontage was assessed using Hydraflow, which determined that the section would have capacity for up to 1,430L/s prior to overtopping into the downstream property. As such, during a Q100 event, the overland flow will be conveyed to the ultimate lawful point of discharge without adversely impacting downstream properties. The summary of these calculations can be seen in Table 12 below.
[bookmark: _Ref463351011][bookmark: _Toc462316002][bookmark: _Toc471825755]Table 12 - Critical Section Analysis
	Section
	Existing Demand (L/s)
	Additional Required Capacity (L/s)
	Section Capacity

	
	
	
	Max Allowable Flow Depth (m)
	Required Flow Depth (m) 
	Capacity
 (L/s)

	Critical Section
	429.73
	67
	0.150
	0.105
	1,430


[bookmark: _Toc471825674]Rational Method Detention Sizing
[bookmark: RationalDetVol]The Q100 (1 in 100 year) event was the controlling event for calculation of required stormwater detention volume. Four (4) different Rational Method detention sizing calculation methods (Culp, Boyd, Carroll and Basha) were analysed to determine the required detention volume. Based on the Rational Method detention sizing, a maximum required detention volume of Rational Volume m3 was identified. The results of these calculations can be seen in Table 13. 
[bookmark: _Ref439668428][bookmark: _Toc438113056][bookmark: _Toc439947855][bookmark: _Toc471825756]Table 13 - Post Development Detention Details
	Pre-Developed Q100 (m3/s)
	Developed Q100 (m3/s)
	Vs Culp (m3)
	Vs Boyd (m3)
	Vs Carroll (m3)
	Vs Basha (m3)
	Vs Maximum (m3)

	0.124
	0.180
	12
	23
	13
	17
	23


[bookmark: _Toc440014605][bookmark: _Toc351979948][bookmark: _Toc414985282][bookmark: _Toc434410136]Please refer to Appendix J for a summary of the Rational Method calculations and the parameters used.
[bookmark: _Toc471825675]Stormwater Quantity Modelling
In addition to the Rational Method of detention sizing, an XP-STORM Hydraulic and Runoff model was created to analyse the pre-developed and post-developed scenarios and determine a more accurate volume of required detention as the Rational based methods are not supported by Council .
The models include a typical node-link connectivity identifying the catchments and hydraulic parameters. After calibrating the existing model to accepted flow results, the proposed strategy was designed to reduce all increases of developed runoff to pre-development levels as well as permissible site discharge rates as detailed in Section 8.4.
Global storms were used to run all design storm events with the same model.  XP-STORM uses Australian Rain and Runoff nomographs with an absolute depth multiplier to produce site specific hydrographs for use within the hydraulic analysis. Where:
	Depth Multiplier = Rainfall Intensity (mm/hr) x Storm Duration (mins) / 60
	Equation 2


Refer to Appendix M for all model data.
[bookmark: _Toc422212093][bookmark: _Toc423008226][bookmark: _Toc426634816][bookmark: _Toc438127424][bookmark: _Toc310847154]XP-STORM Rainfall Parameters
[bookmark: _Toc323558779][bookmark: _Toc426634829]IFD data for the Jimboomba region was used for the hydrologic analysis for both the Rational Method calculations and also for the determination of the XP-STORM absolute depth multipliers. Table 14 and Table 15 display tabulated summaries of the adopted rainfall intensities as well the depth multipliers used for the XP-STORM analysis. 
[bookmark: _Ref440262537][bookmark: _Toc438127439][bookmark: _Ref440262509][bookmark: _Toc471825757]Table 14 - Adopted Intensity Frequency Data (mm/hr)	Comment by Sam Warner: Example. Insert info from ADG Hydrology Spreadsheet.
T:\CIVILSTDS\04 DESN DOCS\04 SW QUANTITY 
	Storm Duration (mins)
	Average Recurrence Interval (Years)

	
	1
	2
	5
	10
	20
	50
	100

	10
	85.67
	109.48
	137.00
	153.18
	175.26
	204.52
	227.11

	15
	72.17
	92.26
	115.61
	129.34
	148.09
	172.95
	192.10

	20
	63.21
	80.85
	101.46
	113.60
	130.16
	152.13
	169.04

	25
	56.61
	72.45
	91.04
	102.01
	116.96
	136.80
	152.07

	30
	51.46
	65.91
	82.91
	92.97
	106.65
	124.81
	138.79

	45
	40.93
	52.47
	66.18
	74.32
	85.35
	100.00
	111.31

	60
	34.30
	44.01
	55.57
	62.46
	71.77
	84.15
	93.72


[bookmark: _Ref298578802]
[bookmark: _Ref440262549][bookmark: _Toc438127440][bookmark: _Toc323558780][bookmark: _Toc426634830][bookmark: _Toc471825758]Table 15 - XP-STORM Rainfall Multipliers Applied to Temporal Patterns (mm)
	Storm Duration (mins)
	Average Recurrence Interval (Years)

	
	1
	2
	5
	10
	20
	50
	100

	10
	14.279
	18.246
	22.834
	25.529
	29.211
	34.087
	37.852

	15
	18.042
	23.064
	28.902
	32.334
	37.022
	43.238
	48.025

	20
	21.069
	26.950
	33.820
	37.865
	43.387
	50.711
	56.345

	25
	23.587
	30.189
	37.935
	42.506
	48.735
	57.002
	63.361

	30
	25.732
	32.953
	41.456
	46.484
	53.324
	62.406
	69.397

	45
	30.694
	39.355
	49.632
	55.738
	64.010
	75.003
	83.482

	60
	34.299
	44.007
	55.572
	62.461
	71.773
	84.152
	93.719


[bookmark: _Toc438127425][bookmark: _Toc310847155][bookmark: _Toc422212094][bookmark: _Toc423008227][bookmark: _Toc426634817]Assumptions and Methodology
[bookmark: _Toc438127426][bookmark: _Toc310847156][bookmark: _Toc422212095][bookmark: _Toc423008228][bookmark: _Toc426634818]The following modelling assumptions were used to create the XP-STORM Model.
· Laurenson’s method was used for catchment routing with an ‘n’ value of -0.285 and ‘B’ value calculated by XP-STORM.
· Infiltration was modelled as ‘uniform loss’ with the following parameters:
· Impervious Areas
· Initial loss of 1;
· Continuing loss of 0; and
· Appropriate Manning’s ‘n’ to suit the surface.
· Pervious Areas
· Initial loss of 5;
· Continuing loss of 1; and
· Appropriate Manning’s ‘n’ to suit the surface.
· Note: initial and continuing losses were determined based on ‘likely’ values and should be confirmed via geotechnical data.
· Catchment areas were modelled based on the data presented within Table 15 and Table 16.
· The detention tank was modelled as a constant area storage with an orifice type outlet.
[bookmark: _Toc438127427][bookmark: _Toc310847157][bookmark: _Toc422212096][bookmark: _Toc423008229][bookmark: _Toc426634819]Pre-Development Case Model
[bookmark: _Toc438127428][bookmark: _Toc310847158][bookmark: _Toc422212097][bookmark: _Toc423008230][bookmark: _Toc426634820]The pre-development scenario model consisted of a single node representing the pre-developed catchment being the subject site. 
Post-Development Case Model
[bookmark: _Toc438127429][bookmark: _Toc423008231][bookmark: _Toc426634821]The post-development model consisted of:
· A node representing catchments C1 & C2;
· A node representing catchments C3 & C4;
· A storage node representing the detention tank with an area of 34m2 and height of 1.7m giving a detention volume of approximately 58m3.
· A link from the node for C1 & C2 to the detention tank
· A link from the node for C3 & C4 bypassing the detention tank.
· An outfall node on the downstream of the detention tank where the flows from the tanked and the bypass flows are combined to give a total outflow.
Results	Comment by Sam Warner: No Bypass
A comparison between the peak discharge values between each of the XP-STORM modelled scenarios is presented in Table 16.
[bookmark: _Ref440272171][bookmark: _Toc438127441][bookmark: _Toc426634831][bookmark: _Toc323558781][bookmark: _Toc471825759]Table 16 – XP-STORM Modelling Results
	Design Storm
(ARI)
	Permissible Site Discharge (m3/s)
	Post-Development
Flows, Mitigated(m3/s)

	Q2
	0.034
	0.032

	Q5
	0.045
	0.038

	Q10
	0.052
	0.041

	Q20
	0.061
	0.044

	Q50
	0.071
	0.046

	Q100
	0.080
	0.049


The proposed detention tank successfully mitigates the post-development flows to at or below permissible conditions for all major storm events. During the Operational Works phase of the development final calculations will be done for the design of a multistage orifice outlet to ensure all design storms for post-developed flows are mitigated to at or below the pre-developed flows.	Comment by Matthew Lewis [2]: Configuration Subject to detailed design
The proposed detention volumes of 34m3 and 100m3 will provide sufficient volume to throttle the all events to pre-development levels. This discharge has been achieved using a multistage orifice outlet contained within each of the detention tanks, as described in Table 17 below.	Comment by Matthew Lewis [2]: Detailed design of configuration complete
[bookmark: _Ref465168054][bookmark: _Toc471825760]Table 17 - Outlet Configuration
	Detention Location
	Primary Chamber
	Overflow Weir
	Emergency Overflow

	C1
	100mm circular low flow orifice
150mm circular high flow orifice 
	3.6m wide transverse weir 
	Grated top leading to basement carpark, sheet flowing to wellness way via driveway crossover.

	C2
	100mm circular low flow orifice
180mm circular medium flow orifice
130mm circular high flow orifice
	0.6m wide transverse weir 
	Grated inlet providing allowance for surcharge to property frontage at wellness way and health care drive intersection.



Refer to Appendix M for all model data and results.
Results	Comment by Sam Warner: Bypass 
A comparison between the peak discharge values between each of the XP-STORM modelled scenarios is presented in Table 18, which demonstrates that an 82m3 detention tank will provide sufficient volume to throttle the Q100 event to pre-development levels. This volume is to be confirmed during the detailed design phase of the development, in conjunction with a staged orifice outlet, which shall be used to control the remaining events to pre-development levels.
[bookmark: _Ref454791875][bookmark: _Toc453223158][bookmark: _Toc471825761]Table 18 - XP-STORM Modelling Results
	Design Storm
(ARI)
	Pre-Development Flows (m3/s)
	Discharge Bypassing Treatment (m3/s)
	Permissible Detention Discharge (m3/s)
	Mitigated Flows  (m3/s)

	Q2
	0.195
	0.011
	0.184
	0.222

	Q5
	0.260
	0.013
	0.247
	0.284

	Q10
	0.297
	0.015
	0.282
	0.322

	Q20
	0.349
	0.017
	0.332
	0.372

	Q50
	0.374
	0.018
	0.356
	0.394

	Q100
	0.420
	0.021
	0.399
	0.362


The proposed detention tank successfully mitigates the post-development flows to below permissible pre-development.
Refer to Appendix M for all model data and results.
[bookmark: _Toc438127430][bookmark: _Toc422995649][bookmark: _Toc426634822][bookmark: _Toc471825676]Recommendation
ADG recommend that all roof water generated from within the roof areas be conveyed to a detention tank system to aid in mitigating the peak discharge from the proposed development. The required detention volume was adopted as 58m3 with a maximum height of 1.7m. Arrangement of the proposed detention and drainage systems can be seen in the ADG Conceptual Drainage Layout Plan in Appendix H.
The nominated volumes specified above shall be reserved for detention purposes only and will be in addition to any desired roof water harvesting volume (i.e. for reuse purposes such as irrigation).
[bookmark: _Toc471825677]Existing Network Capacity	Comment by Sam Warner: Delete if not part of scope
In order to adequately discharge the runoff from the site, it was necessary to determine the available capacity within the downstream network. As a result, the external catchment area discharging into the network was assessed, in order to determine current use. The outcomes of the assessment can be seen in Table 19 below. 
[bookmark: _Ref439668457][bookmark: _Toc439947857][bookmark: _Toc471825762]Table 19 - External Catchment Hydrology
	Catchment I.D
	Area (m2)
	% Impervious
	Time of Concentration (tc)
	Q100. (L/s)

	External
	2063
	100
	5
	77.50


At the lawful point of discharge, the gully connection to the stormwater line is 300mm, with a grade of 1 in 15. Manning’s formula determined that the pipe has a capacity of 249.7L/s. As a result, the existing pipe has capacity for an additional 172.2L/s.


[bookmark: _Toc440014606][bookmark: _Toc471825678]STORMWATER QUALITY ASSESSMENT 	Comment by Sam Warner: Treatment to SPP targets
[bookmark: _Toc471825679]Treatment Objectives
This assessment identifies issues relating to stormwater quality runoff and assesses possible methods of treatment if required. The aim of this section of the report is to determine practical approaches to achieving improvements in the quality of the stormwater run-off from the site that can be readily implemented.
The SPP 2016 proposes criteria which apply to ‘high-risk’ development for stormwater. The criteria include one or more of the following:
· A Material Change of Use (MCU) for an urban purpose which involves greater than 2,500m2 of land that:
· will result in an impervious area greater than 25% of the net developable area; or
· will result in six (6) or more dwellings
· A Reconfiguration of a Lot (ROL) for urban purposes that involves a land area greater than 2,500m2 and will result in six (6) or more lots; or
· Operational works for urban purposes that involve disturbing more than 2,500m2 of land.
The proposal includes an MCU for a land area of 2,500m2 that will result in impervious area greater than 25% of the developable area as well as more than six (6) dwellings. Hence, the development is classed as ‘high risk’ for water quality and the SPP 2016 applies. 	Comment by Sam Warner: MCU
The proposal includes an ROL for urban purposes that involves a land area greater than 2,500m2 and will result in six (6) or more lots. Hence, the development is classed as ‘high risk’ for water quality and SPP 2016 applies. 	Comment by Sam Warner: ROL
The proposal includes an operational works for urban purposes that involve disturbing more than 2,500m2 of land. Hence, the development is classed as ‘high risk’ for water quality and SPP 2016 applies. 	Comment by Sam Warner: OPW
The SPP 2016 suggests the development aims to:
· Avoid or otherwise minimises adverse impacts on the environmental values of receiving waters, arising from: 
· altered stormwater quality or flows, and
· wastewater (other than contaminated stormwater and sewage), and
· the creation or expansion of non-tidal artificial waterways, and
· Demonstrate compliance with the SPP code - Water quality (Appendix 3).
Appendix 3 (Table B) of SPP 2016 suggests ‘Post Construction Phase – Stormwater Management Design Objectives’ as:
[bookmark: _Toc439947858][bookmark: _Toc471825763]Table 20 - South East Queensland (SEQ) Targets
	Total Suspended Solids (TSS)
	Total Phosphorus (TP)
	Total Nitrogen (TN)
	Gross Pollutants >5mm

	80% Removal
	60% Removal
	45% Removal
	90% Removal


The objective is to provide the following:
· Nitrogen and Phosphorous removal
· Gross Pollutant and Suspended Solids Removal
· All of the site’s impervious areas discharge to suitable treatment device/s
· Treatment device selection criteria are to be in accordance with Industry Best Practice and, WSUD Engineering Guidelines
· Provide engineering diagrams of the stormwater quality treatment of the proposed development 
[bookmark: _Toc465344050][bookmark: _Toc467045911][bookmark: _Toc471825680][bookmark: _Toc398208782][bookmark: _Toc361138935][bookmark: _Toc354040878][bookmark: _Toc341780718][bookmark: _Toc440014607][bookmark: _Toc398208783][bookmark: _Toc361138936][bookmark: _Toc354040879][bookmark: _Toc341780719][bookmark: _Toc440014608]Erosion and Sediment Control
[bookmark: _Toc471825681]Erosion Hazard Assessment
[bookmark: ESCRisk]The erosion risk has been assessed against the BCC Erosion hazard guidelines and found to be Medium  risk. Refer to the Erosion Hazard Form attached in Appendix I. 	Comment by Sam Warner: Brisbane
An Erosion Hazard Assessment against the CoGC Erosion Hazard Assessment Criteria, presented within Table 9.4.1-2 of the Change to Ground Level and Creation of New Waterways Code, determined a total score of X for erosion hazard. Refer to Appendix G for the Erosion Hazard Assessment.	Comment by Sam Warner: Gold Coast
[bookmark: _Toc465344051][bookmark: _Toc467045912][bookmark: _Toc471825682]Pre-Development Phase
Prior to construction commencing, the following erosion and sediment control measures will need to be installed around the subject site to minimise disturbance and ensure the quality of runoff discharging from the site is of an acceptable standard:
Sediment barriers to be installed on all entrances to downstream stormwater infrastructure (i.e. gully pits);
Designation of transport routes through the site to minimise vegetation disturbance;
Maximise retention of existing vegetation to reduce soil disturbance and provide filter strip treatment for runoff;
Install construction entry and exit shakedown areas;
Sediment fences are to be installed on the downstream boundaries of the subject site; and
Install dust control measures as required.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development.
[bookmark: _Toc465344052][bookmark: _Toc467045913][bookmark: _Toc471825683]Bulk Earthworks Phase
During the bulk earthworks phase, the following erosion and sediment control measure will need to be installed in addition to the aforementioned measures (Pre-Development Phase) to ensure there is minimal disturbance to downstream receiving water bodies:
Construction chutes to control runoff over earthworks batters;
Construction of temporary bunds at the top of all earthworks batters to ensure runoff is directed away from exposed batters;
Sediment basins to be constructed at low points within each stage of the proposed development;
Construction of temporary diversion drains to divert water to sediment basins and around any stockpiles;
Sediment fences to be installed on the downstream side of any stockpiles; and
Stabilisation of all batters upon reaching the finished earthworks levels.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development. 
[bookmark: _Toc465344053][bookmark: _Toc467045914][bookmark: _Toc471825684]Construction Phase
During the construction phase of the development, there is a risk of sedimentation transport due to large areas of disturbed land. The following erosion and sediment control measure will need to be installed in addition to the aforementioned measures (Pre-Development and Bulk Earthworks Phases) to ensure there is minimal disturbance and the quality of runoff is maintained to an acceptable standard:
Construction of temporary diversion drains to divert water to sediment basins;
Construction of temporary diversion drains to divert water to protect bioretention and treatment devices as required;
Sediment barriers to be installed on all entrances to newly constructed stormwater infrastructure (i.e. gully pits);
Sediment fences to be installed on the downstream side of any stockpiles and batters; and
Re-vegetation of all disturbed areas within two (2) weeks of completion.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development. 
Construction of the proposed development is to be staged. During this staged construction a temporary above ground multi-purpose detention and bioretention basin is to be installed in lieu of operational phase detention tank and water quality devices. All site flows are to be directed to the temporary basin via underground drainage infrastructure and above ground diversion swales. Sizing of the temporary detention basin will be completed during the detailed design phase of the development. The basin is to be constructed in accordance with Logan Planning Scheme: Planning Scheme Policy 5 and ensure stormwater runoff generated within the subject site is treated to SEQ treatment targets described within the SPP 2016.	Comment by Sam Warner: Staged Construction 
[bookmark: _Toc467045915][bookmark: _Toc471825685]Maintenance 
All erosion and sediment control devices are to be maintained through the entire phase of the development leading up to the operational phase. Erosion and sediment control devices will need to be monitored closely throughout the entire project to ensure they are operating correctly and efficiently. No erosion and sediment control devices are to be removed unless otherwise authorised by a suitably qualified engineer or the site superintendent. 	The temporary bioretention basin can be removed once operational phase stormwater quality treatment devices have been installed and all site flows are directed to the operational phase stormwater treatment devices.	Comment by Sam Warner: Staged Construction
[bookmark: _Toc471825686]Operational Phase Treatment
During the operational phase, it is proposed to have the roof area drain through enviropods and through a Stormfilter device before discharging to Merivale Street.
Internal stormwater drainage shall be designed and constructed in accordance with AS3500.3 and all other relevant standards and guidelines. 
[bookmark: _Toc398208784][bookmark: _Toc440014609][bookmark: _Toc471825687]Stormwater Quality Improvement Devices (SQIDs)
The proposed stormwater quality treatment measures for the development will consist of:
· SQID 1 (eg X 200s EnviroPod litter baskets placed within inlet pits)
· SQID 2 (eg A XL/s Stormwater 360 ZPG Stormfilter )
[bookmark: _Toc471825688]Bioretention Basin
Bioretention basins remove contaminants and sedimentation from stormwater runoff via infiltration through layers of soil media. The basin is made of a 400mm filter media layer, a 100mm transition layer, and a 300mm drainage layer, located above in-situ soil. The basin is to be vegetated, as per the landscape architect’s recommendations. These plants provide additional treatment, and will prevent clogging of the basin. Runoff within the bioretention area gradually infiltrates the soil layers, before discharging through an underdrain to the lawful point of discharge.
[bookmark: _Toc471825689]EnviroPod
The 200s EnviroPods consist of a steel frame and a cage. Within the cage a screening bag is attached to capture litter, debris, sediment and other pollutants from stormwater flows. The mesh size of the screening bag proposed for each EnviroPod within the site is 200 micro-meters. The mesh size is small enough to capture heavy metals and hydrocarbons associated with solids in the stormwater flows. EnviroPods are effective when utilised as a pre-treatment device upstream of a Stormfilter and this system shall be adopted within the site. 
[bookmark: _Toc471825690]StormFilter
The Stormfilter consists of rechargeable, media filled cartridges that can be placed within standard manholes and/or tank vaults, to filter pollutants such as Hydrocarbons from stormwater. If the treatable flows generated from the development are greater than 80L/s a by-pass inlet pit shall be placed in front of (and upstream) of the Stormfilter. 
[bookmark: _Toc465344063][bookmark: _Toc467045918][bookmark: _Toc471825691]StormSack
The SPEL StormSack is a mesh basket that is hung within inlet pits. The StormSack features a mesh made from woven polypropylene geotextile with US Mesh 20. The SPEL StormSack provides effective filtration of solid pollutants and debris typical of urban runoff.
[bookmark: _Toc465344064][bookmark: _Toc467045919][bookmark: _Toc471825692]SPELFilter
The SPELFilter consists of a spiral wrapped media configuration that maximises filter surface area. The filter cartridges are placed within standard manholes and/or tank vaults. The SPELFilter provides treatment against suspended solids, phosphorus, nitrogen and gross pollutants. Hydraulic pressure forces water through the filter media and provides the required treatment. Upon completion of a treatment cycle, each filter cartridges backwashes and effectively cleans the filter media.
For further information on the conceptual layout of the proposed internal drainage network, refer to Appendix E.
[bookmark: _Toc398208785][bookmark: _Toc440014610][bookmark: _Toc471825693]MUSIC Model
The sites stormwater run-off was modelled using MUSIC (version 6.2.0) and the water quality objectives for South East Queensland specified in the SPP 2016 of 80% TSS reduction, 60% TP reduction, 45% TN reduction, and 90% Gross Pollutants reduction.	Comment by Sam Warner: Insert version of MUSIC used
[image: ]
[bookmark: _Toc398208794][bookmark: _Toc439947941][bookmark: _Toc471825781]Figure 11 - Treatment train
The results of the above MUSIC model are presented in Figure 12.
[image: ]
[bookmark: _Ref439667135][bookmark: _Toc398208795][bookmark: _Toc439947942][bookmark: _Toc471825782]Figure 12 - Results for the treatment train
The above results meet the percent reduction water quality objectives identified by Council  standards and the SPP 2016.
Details of the MUSIC model are attached within Appendix L for further information. 
[bookmark: _Toc398208786][bookmark: _Toc356313370][bookmark: _Toc356206332][bookmark: _Toc440014611][bookmark: _Toc471825694]On-site Treatment Lifecycle Costs
A lifecycle cost analysis is not a part of the scope of this report. All the recommended water quality treatment infrastructure lies within the development site and it shall be maintained and serviced by the owners of the development at no cost to Council.
[bookmark: _Toc398208787][bookmark: _Toc356313371][bookmark: _Toc356206333][bookmark: _Toc440014612][bookmark: _Toc471825695]Water Quality Monitoring
No water quality monitoring is proposed for this development at this stage due to the nature of the development and the expected pollutant levels.  This would not be considered a high risk source.
[bookmark: _Toc398208788][bookmark: _Toc440014613][bookmark: _Toc471825696]Maintenance
Maintenance of the SQIDs will be the responsibility of the owners of the development for the initial minimum 24 month “on-maintenance” period. Once the SQIDs have successfully completed the “on maintenance” period and are accepted “off maintenance” by Council, Council will be responsible for the continuing maintenance of the SQIDs. The Biofiltration maintenance should be in accordance with the Healthy Waterways guidelines “Guide to the Cost of Maintaining Bioretention Systems” dated February 2015.	Comment by Sam Warner: Subdivisions / ROL
[bookmark: _Toc397008840]Maintenance of the SQIDs will be the responsibility of the owners of the development. The maintenance should be carried out in accordance with the manufacturer’s recommendations and as a minimum shall include the following:	Comment by Sam Warner: Building Based / Private Quality Devices
[bookmark: _Toc440014614][bookmark: _Toc471825697]Stormwater360 ‘Stormfilter’
Maintenance to be carried out by manufacturer’s maintenance staff including but not limited to de-silting of cartridges. Refer to Appendix N for further information regarding the maintenance of the proposed StormFilter.
[bookmark: _Toc440014615][bookmark: _Toc471825698]Stormwater360 ‘EnviroPods’
Maintenance to be carried out by manufacturer’s maintenance staff including but not limited to inspection of basket and removal and lawful disposal of trapped litter/sediment. Refer to Appendix N for further information regarding the maintenance of the proposed Enviropods.
[bookmark: _Toc465344068][bookmark: _Toc467045924][bookmark: _Toc471825699]SPELFilter
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Maintenance to be carried out by manufacturer’s maintenance staff including but not limited to de-silting of cartridges. A maintenance agreement will be entered into with the manufacturer to ensure the maintenance of the proposed SPELFilter.
[bookmark: _Toc465344069][bookmark: _Toc467045925][bookmark: _Toc471825700]SPEL StormSack
Maintenance to be carried out by manufacturer’s maintenance staff including but not limited to inspection of basket and removal and lawful disposal of trapped litter/sediment. A maintenance agreement will be entered into with the manufacturer to ensure the maintenance of the proposed StormSack.
[bookmark: _Toc471825701]Bioretention Basin
The Biofiltration maintenance should be in accordance with the Healthy Waterways guidelines “Guide to the Cost of Maintaining Bioretention Systems” dated February 2015.


[bookmark: _Toc398217480]
[bookmark: _Toc440014616][bookmark: _Toc471825702]STORMWATER QUALITY ASSESSMENT 	Comment by Sam Warner: Best Practice – Short version
Low Risk sites with no specific pollutants to be treated
[bookmark: _Toc471825703]Treatment Objectives
[bookmark: _Toc309287702][bookmark: _Toc319391868][bookmark: _Toc334013873][bookmark: _Toc417387181][bookmark: _Toc418059705]This assessment identifies issues relating to stormwater quality runoff and assesses possible methods of treatment if required. The aim of this section of the report is to determine practical approaches to achieving improvements in the quality of the stormwater run-off from the site that can be readily implemented.
The SPP proposes criteria which apply to ‘high-risk’ development for stormwater. The criteria include one or more of the following:
· A Material Change of Use (MCU) for an urban purpose which involves greater than 2,500m2 of land that:
· will result in an impervious area greater than 25% of the net developable area; or
· will result in six (6) or more dwellings
· A Reconfiguration of a Lot (ROL) for urban purposes that involves a land area greater than 2,500m2 and will result in six (6) or more lots; or
· Operational works for urban purposes that involve disturbing more than 2,500m2 of land.
The proposal does not include an MCU for land area greater than 2,500m2. As a result, the development is classed as “low risk” for water quality. Therefore, in order to provide adequate stormwater quality treatment, best practice management is required. 	Comment by Sam Warner: Building based
The proposal does not include an ROL for land area greater than 2,500m2 that will result in six (6) or more allotments. As a result, the development is classed as “low risk” for water quality. Therefore, in order to provide adequate stormwater quality treatment, best practice management is required. 	Comment by Sam Warner: ROL
The proposal does not include an operational works for urban purposes that involve disturbing more than 2,500m2 of land. As a result, the development is classed as “low risk” for water quality. Therefore, in order to provide adequate stormwater quality treatment, best practice management is required. 	Comment by Sam Warner: Operations works
[bookmark: _Toc471825704]Erosion and Sediment Control
[bookmark: _Toc471825705]Erosion Hazard Assessment
The erosion risk has been assessed against the BCC Erosion hazard guidelines and found to be Medium  risk. Refer to the Erosion Hazard Form attached in Appendix I. 	Comment by Sam Warner: Brisbane
An Erosion Hazard Assessment against the CoGC Erosion Hazard Assessment Criteria, presented within Table 9.4.1-2 of the Change to Ground Level and Creation of New Waterways Code, determined a total score of X for erosion hazard. Refer to Appendix G for the Erosion Hazard Assessment.	Comment by Sam Warner: Gold Coast
[bookmark: _Toc471825706]Pre-Development Phase
Prior to construction commencing, the following erosion and sediment control measures will need to be installed around the subject site to minimise disturbance and ensure the quality of runoff discharging from the site is of an acceptable standard:
Sediment barriers to be installed on all entrances to downstream stormwater infrastructure (i.e. gully pits);
Designation of transport routes through the site to minimise vegetation disturbance;
Maximise retention of existing vegetation to reduce soil disturbance and provide filter strip treatment for runoff;
Install construction entry and exit shakedown areas;
Sediment fences are to be installed on the downstream boundaries of the subject site; and
Install dust control measures as required.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development.
[bookmark: _Toc471825707]Bulk Earthworks Phase
During the bulk earthworks phase, the following erosion and sediment control measure will need to be installed in addition to the aforementioned measures (Pre-Development Phase) to ensure there is minimal disturbance to downstream receiving water bodies:
Construction chutes to control runoff over earthworks batters;
Construction of temporary bunds at the top of all earthworks batters to ensure runoff is directed away from exposed batters;
Sediment basins to be constructed at low points within each stage of the proposed development;
Construction of temporary diversion drains to divert water to sediment basins and around any stockpiles;
Sediment fences to be installed on the downstream side of any stockpiles; and
Stabilisation of all batters upon reaching the finished earthworks levels.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development. 
[bookmark: _Toc471825708]Construction Phase
During the construction phase of the development, there is a risk of sedimentation transport due to large areas of disturbed land. The following erosion and sediment control measure will need to be installed in addition to the aforementioned measures (Pre-Development and Bulk Earthworks Phases) to ensure there is minimal disturbance and the quality of runoff is maintained to an acceptable standard:
Construction of temporary diversion drains to divert water to sediment basins;
Construction of temporary diversion drains to divert water to protect bioretention and treatment devices as required;
Sediment barriers to be installed on all entrances to newly constructed stormwater infrastructure (i.e. gully pits);
Sediment fences to be installed on the downstream side of any stockpiles and batters; and
Re-vegetation of all disturbed areas within two (2) weeks of completion.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development. 
Construction of the proposed development is to be staged. During this staged construction a temporary above ground multi-purpose detention and bioretention basin is to be installed in lieu of operational phase detention tank and water quality devices. All site flows are to be directed to the temporary basin via underground drainage infrastructure and above ground diversion swales. Sizing of the temporary detention basin will be completed during the detailed design phase of the development. The basin is to be constructed in accordance with Logan Planning Scheme: Planning Scheme Policy 5 and ensure stormwater runoff generated within the subject site is treated to SEQ treatment targets described within the SPP 2016.	Comment by Sam Warner: Staged Construction 
[bookmark: _Toc471825709]Maintenance 
All erosion and sediment control devices are to be maintained through the entire phase of the development leading up to the operational phase. Erosion and sediment control devices will need to be monitored closely throughout the entire project to ensure they are operating correctly and efficiently. No erosion and sediment control devices are to be removed unless otherwise authorised by a suitably qualified engineer or the site superintendent. 	The temporary bioretention basin can be removed once operational phase stormwater quality treatment devices have been installed and all site flows are directed to the operational phase stormwater treatment devices.	Comment by Sam Warner: Staged Construction
[bookmark: _Toc471825710]Operational Phase Treatment Devices
Currently no stormwater quality management measures are in place for the subject site, and as the site area is less than 2,500m2 no specific stormwater quality targets need to be achieved through the treatment train. Best-management practice for stormwater treatment measures are to be implemented for the development and will consist of:
· SQID 1 (eg X 200s EnviroPod litter baskets placed within inlet pits)
· SQID 2 (eg A XL/s Stormwater 360 ZPG Stormfilter )
Stormwater within the proposed development shall be initially directed towards landscaped areas via first flush device/s. Once the first flush capacity is reached an internal hydraulic drainage network will direct flows to 200s EnviroPod litter baskets prior to discharging from the site. Stormwater that infiltrates the basement carpark will be pumped from the basement and discharged upstream of the EnviroPod treatment device. Internal hydraulic stormwater drainage shall be designed and constructed in accordance with AS3500.3 and all other relevant standards and guidelines. 
Refer to the preliminary stormwater layout plan in Appendix E for further information.

[bookmark: _Toc440014618][bookmark: _Toc471825711]STORMWATER QUALITY ASSESSMENT	Comment by Sam Warner: Best Practice – Long version
Low risk sites with specific pollutants to be treated
e.g. carparks
[bookmark: _Toc471825712]Treatment Objectives
This assessment identifies issues relating to stormwater quality runoff and assesses possible methods of treatment if required. The aim of this section of the report is to determine practical approaches to achieving improvements in the quality of the stormwater run-off from the site that can be readily implemented.
The SPP proposes criteria which apply to ‘high-risk’ development for stormwater. The criteria include one or more of the following:
· A Material Change of Use (MCU) for an urban purpose which involves greater than 2,500m2 of land that:
· will result in an impervious area greater than 25% of the net developable area; or
· will result in six (6) or more dwellings
· A Reconfiguration of a Lot (ROL) for urban purposes that involves a land area greater than 2,500m2 and will result in six (6) or more lots; or
· Operational works for urban purposes that involve disturbing more than 2,500m2 of land.
The proposal does not include an MCU for land area greater than 2,500m2. As a result, the development is classed as “low risk” for water quality. Therefore, in order to provide adequate stormwater quality treatment, best practice management is required. 	Comment by Sam Warner: Building based
The proposal does not include an ROL for land area greater than 2,500m2 that will result in six (6) or more allotments. As a result, the development is classed as “low risk” for water quality. Therefore, in order to provide adequate stormwater quality treatment, best practice management is required. 	Comment by Sam Warner: ROL
The proposal does not include an operational works for urban purposes that involve disturbing more than 2,500m2 of land. As a result, the development is classed as “low risk” for water quality. Therefore, in order to provide adequate stormwater quality treatment, best practice management is required. 	Comment by Sam Warner: Operational Works
[bookmark: _Toc471825713]Erosion and Sediment Control
[bookmark: _Toc471825714]Erosion Hazard Assessment
The erosion risk has been assessed against the BCC Erosion hazard guidelines and found to be Medium  risk. Refer to the Erosion Hazard Form attached in Appendix I. 	Comment by Sam Warner: Brisbane
An Erosion Hazard Assessment against the CoGC Erosion Hazard Assessment Criteria, presented within Table 9.4.1-2 of the Change to Ground Level and Creation of New Waterways Code, determined a total score of X for erosion hazard. Refer to Appendix G for the Erosion Hazard Assessment.	Comment by Sam Warner: Gold Coast
[bookmark: _Toc471825715]Pre-Development Phase
Prior to construction commencing, the following erosion and sediment control measures will need to be installed around the subject site to minimise disturbance and ensure the quality of runoff discharging from the site is of an acceptable standard:
Sediment barriers to be installed on all entrances to downstream stormwater infrastructure (i.e. gully pits);
Designation of transport routes through the site to minimise vegetation disturbance;
Maximise retention of existing vegetation to reduce soil disturbance and provide filter strip treatment for runoff;
Install construction entry and exit shakedown areas;
Sediment fences are to be installed on the downstream boundaries of the subject site; and
Install dust control measures as required.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development.
[bookmark: _Toc471825716]Bulk Earthworks Phase
During the bulk earthworks phase, the following erosion and sediment control measure will need to be installed in addition to the aforementioned measures (Pre-Development Phase) to ensure there is minimal disturbance to downstream receiving water bodies:
Construction chutes to control runoff over earthworks batters;
Construction of temporary bunds at the top of all earthworks batters to ensure runoff is directed away from exposed batters;
Sediment basins to be constructed at low points within each stage of the proposed development;
Construction of temporary diversion drains to divert water to sediment basins and around any stockpiles;
Sediment fences to be installed on the downstream side of any stockpiles; and
Stabilisation of all batters upon reaching the finished earthworks levels.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development. 
[bookmark: _Toc471825717]Construction Phase
During the construction phase of the development, there is a risk of sedimentation transport due to large areas of disturbed land. The following erosion and sediment control measure will need to be installed in addition to the aforementioned measures (Pre-Development and Bulk Earthworks Phases) to ensure there is minimal disturbance and the quality of runoff is maintained to an acceptable standard:
Construction of temporary diversion drains to divert water to sediment basins;
Construction of temporary diversion drains to divert water to protect bioretention and treatment devices as required;
Sediment barriers to be installed on all entrances to newly constructed stormwater infrastructure (i.e. gully pits);
Sediment fences to be installed on the downstream side of any stockpiles and batters; and
Re-vegetation of all disturbed areas within two (2) weeks of completion.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development. 
Construction of the proposed development is to be staged. During this staged construction a temporary above ground multi-purpose detention and bioretention basin is to be installed in lieu of operational phase detention tank and water quality devices. All site flows are to be directed to the temporary basin via underground drainage infrastructure and above ground diversion swales. Sizing of the temporary detention basin will be completed during the detailed design phase of the development. The basin is to be constructed in accordance with Logan Planning Scheme: Planning Scheme Policy 5 and ensure stormwater runoff generated within the subject site is treated to SEQ treatment targets described within the SPP 2016.	Comment by Sam Warner: Staged Construction 
[bookmark: _Toc471825718]Maintenance 
All erosion and sediment control devices are to be maintained through the entire phase of the development leading up to the operational phase. Erosion and sediment control devices will need to be monitored closely throughout the entire project to ensure they are operating correctly and efficiently. No erosion and sediment control devices are to be removed unless otherwise authorised by a suitably qualified engineer or the site superintendent. 	The temporary bioretention basin can be removed once operational phase stormwater quality treatment devices have been installed and all site flows are directed to the operational phase stormwater treatment devices.	Comment by Sam Warner: Staged Construction
[bookmark: _Toc440014619][bookmark: _Toc471825719]Stormwater Quality Best Management Practices (SQBMP’s)
[bookmark: _Toc471825720]Selection of SQBMP’s
Many SQBMP’s exist, each having different functions, applications and performance. Water Sensitive Urban Design (WSUD) should be used to analyse the integration of SQBMP’s within any Stormwater Quality Management Plan. The Water By Design Concept Design Guidelines for Water Sensitive Urban Design 2009 and the Australian Runoff Quality – A guide to Water Sensitive Urban Design 2006, outline the many different SQBMP’s and their applications. Typical SQBMP’s are listed within Table 21.
[bookmark: _Ref442079833][bookmark: _Toc471825764]Table 21 – Typical SQBMP’s and Devices
	Treatment Device/Practice
	Application

	Site Maintenance
	Reduce the amount of gross pollutants and sediment runoff generated by a development by maintaining vegetated areas and the removal of debris and litter.

	Rubbish Bin
	Reduce the amount of gross pollutants generated by the development by collecting and dumping litter and/or waste.

	Filter Basket
	Reduce the amount of gross pollutants and total suspended solids generated by the development through filtering water (through trapping litter, debris and fine sediment) prior to entering the stormwater system.

	Gross Pollutant Trap (GPT)
	Removes gross pollutants generated by the development prior to discharging from the development to stormwater infrastructure. Some GPT’s available can additionally remove hydrocarbons.

	Rainwater Re-Use
	Reduce pollutant loads generated from the development through re-using site runoff for landscaping and irrigation purposes.

	Grass Swale
	Reduce total pollutant generated by the development.

	Sand Filters (Bioretention)
	Reduce total pollutant generated by the development.


[bookmark: _Toc471825721]Adopted SQBMP’s
The Water by Design Concept Design Guidelines for Water Sensitive Urban Design 2009 outlines treatment devices required to treat the key pollutants associated with various development types. Based on the treatment devices presented within these guidelines, ADG recommends the following treatment devices are implemented:
· SQID 1 (eg X 200s EnviroPod litter baskets placed within inlet pits)
· SQID 2 (eg A XL/s Stormwater 360 ZPG Stormfilter )
Internal stormwater drainage shall be designed and constructed in accordance with AS3500.3 and all other relevant standards and guidelines. Refer to the preliminary stormwater layout plan in Appendix E.
[bookmark: _Toc439769628][bookmark: _Toc440014622][bookmark: _Toc471825722]STORMWATER QUALITY ASSESSMENT 	Comment by Sam Warner: No treatment proposed
[bookmark: _Toc471825723]Treatment Objectives
This assessment identifies issues relating to stormwater quality runoff and assesses possible methods of treatment if required. The aim of this section of the report is to determine practical approaches to achieving improvements in the quality of the stormwater run-off from the site that can be readily implemented.
The SPP proposes criteria which apply to ‘high-risk’ development for Stormwater. The criteria include one or more of the following:
· A Material Change of Use (MCU) for an urban purpose which involves greater than 2,500m2 of land that:
· will result in an impervious area greater than 25% of the net developable area; or
· will result in 6 or more dwellings
· A Reconfiguration of a Lot (ROL) for urban purposes that involves a land area greater than 2,500m2 and will result in six or more lots; or
· Operational works for urban purposes that involve disturbing more than 2,500m2 of land.
The proposal does not include an MCU for land area greater than 2,500m2. As a result, the development is classed as “low risk” and does not require any stormwater quality improvement devices as (explanation as to why no improvement devices are proposed – e.g. increase in pervious area) 	Comment by Sam Warner: Building based 
Explain why no treatment is proposed
The proposal does not include an ROL for land area greater than 2,500m2 that will result in six (6) or more allotments. As a result, the development is classed as “low risk” and does not require any stormwater quality improvement devices as (explanation as to why no improvement devices are proposed – e.g. increase in pervious area) 	Comment by Sam Warner: ROL
Explain why no treatment is proposed
The proposal does not include an operational works for urban purposes that involve disturbing more than 2,500m2 of land. As a result, the development is classed as “low risk” and does not require any stormwater quality improvement devices as (explanation as to why no improvement devices are proposed – e.g. increase in pervious area) 	Comment by Sam Warner: Operational Works
Explain why no treatment is proposed
[bookmark: _Toc471825724]Erosion and Sediment Control
[bookmark: _Toc471825725]Erosion Hazard Assessment
The erosion risk has been assessed against the BCC Erosion hazard guidelines and found to be Medium  risk. Refer to the Erosion Hazard Form attached in Appendix I. 	Comment by Sam Warner: Brisbane
An Erosion Hazard Assessment against the CoGC Erosion Hazard Assessment Criteria, presented within Table 9.4.1-2 of the Change to Ground Level and Creation of New Waterways Code, determined a total score of X for erosion hazard. Refer to Appendix G for the Erosion Hazard Assessment.	Comment by Sam Warner: Gold Coast
[bookmark: _Toc471825726]Pre-Development Phase
Prior to construction commencing, the following erosion and sediment control measures will need to be installed around the subject site to minimise disturbance and ensure the quality of runoff discharging from the site is of an acceptable standard:
Sediment barriers to be installed on all entrances to downstream stormwater infrastructure (i.e. gully pits);
Designation of transport routes through the site to minimise vegetation disturbance;
Maximise retention of existing vegetation to reduce soil disturbance and provide filter strip treatment for runoff;
Install construction entry and exit shakedown areas;
Sediment fences are to be installed on the downstream boundaries of the subject site; and
Install dust control measures as required.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development.
[bookmark: _Toc471825727]Bulk Earthworks Phase
During the bulk earthworks phase, the following erosion and sediment control measure will need to be installed in addition to the aforementioned measures (Pre-Development Phase) to ensure there is minimal disturbance to downstream receiving water bodies:
Construction chutes to control runoff over earthworks batters;
Construction of temporary bunds at the top of all earthworks batters to ensure runoff is directed away from exposed batters;
Sediment basins to be constructed at low points within each stage of the proposed development;
Construction of temporary diversion drains to divert water to sediment basins and around any stockpiles;
Sediment fences to be installed on the downstream side of any stockpiles; and
Stabilisation of all batters upon reaching the finished earthworks levels.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development. 
[bookmark: _Toc471825728]Construction Phase
During the construction phase of the development, there is a risk of sedimentation transport due to large areas of disturbed land. The following erosion and sediment control measure will need to be installed in addition to the aforementioned measures (Pre-Development and Bulk Earthworks Phases) to ensure there is minimal disturbance and the quality of runoff is maintained to an acceptable standard:
Construction of temporary diversion drains to divert water to sediment basins;
Construction of temporary diversion drains to divert water to protect bioretention and treatment devices as required;
Sediment barriers to be installed on all entrances to newly constructed stormwater infrastructure (i.e. gully pits);
Sediment fences to be installed on the downstream side of any stockpiles and batters; and
Re-vegetation of all disturbed areas within two (2) weeks of completion.
All erosion and sediment control measures are to be designed and installed in accordance with IECA Guidelines. Further details regarding the proposed erosion and sediment control measures will be provided during the detailed design phase of the development. 
Construction of the proposed development is to be staged. During this staged construction a temporary above ground multi-purpose detention and bioretention basin is to be installed in lieu of operational phase detention tank and water quality devices. All site flows are to be directed to the temporary basin via underground drainage infrastructure and above ground diversion swales. Sizing of the temporary detention basin will be completed during the detailed design phase of the development. The basin is to be constructed in accordance with Logan Planning Scheme: Planning Scheme Policy 5 and ensure stormwater runoff generated within the subject site is treated to SEQ treatment targets described within the SPP 2016.	Comment by Sam Warner: Staged Construction 
[bookmark: _Toc471825729]Maintenance 
All erosion and sediment control devices are to be maintained through the entire phase of the development leading up to the operational phase. Erosion and sediment control devices will need to be monitored closely throughout the entire project to ensure they are operating correctly and efficiently. No erosion and sediment control devices are to be removed unless otherwise authorised by a suitably qualified engineer or the site superintendent. 	The temporary bioretention basin can be removed once operational phase stormwater quality treatment devices have been installed and all site flows are directed to the operational phase stormwater treatment devices.	Comment by Sam Warner: Staged Construction


[bookmark: _Toc401921893][bookmark: _Toc440014623][bookmark: _Toc471825730][bookmark: _Toc379787569]SEWERAGE & WATER DEMAND
[bookmark: _Toc382398899][bookmark: _Toc401921914]Under the current Council  Planning Scheme, the entire subject site is zoned as Principal Centre (PC1). See Figure 13. 	Comment by Sam Warner: Non QUU Jobs
[image: ][image: ]Subject Site

[bookmark: _Ref439667215][bookmark: _Toc439947943][bookmark: _Toc471825783][bookmark: _Toc438039754]Figure 13 - BCC Current Zoning
The number of equivalent persons (EP) was used to calculate the demand rates of the proposed water and sewerage reticulations. For the development, the EP was calculated by applying population densities outlined in the Southeast Water Supply and Sewerage Design and Construction Code (SEQ WS&s D&C Code) Table A6 which recommends a value of 1.79 EP per apartment. 	Comment by Sam Warner: Gold Coast – Table A1 and A2
Logan – Table A3
Redlands – Table A4 and A5
Brisbane – Table A6
Ipswich – Table A7
Lockyer Valley – Table A8
Scenic Rim – Table A9
Somerset – Table A10
Moreton Bay – Tables A11-A16
Sunshine Coast – Table A17	Comment by Sam Warner: Update as necessary
http://static1.1.sqspcdn.com/static/f/1424737/23020657/1372648233587/2013-07-01+-+SEQ+WSS+DC+Code+Design+Criteria.pdf?token=62PWLvA%2B%2BGkYLRwrG5cIm1BGxv8%3D 
Table 22/Table 23 provides a summary of the EP calculations explained above.	Comment by Matthew Lewis [2]: Delete One
[bookmark: _Ref439668801][bookmark: _Toc439947861][bookmark: _Toc471825765]Table 22 - Proposed Density 
	Development Type
	Proposed Development
	Criteria
	EP

	Residential 
	1 and 2 bedroom apartments
	1.79 EP per apartment
	118.14

	Total EP	Comment by Sam Warner: Simple
	118.14


[bookmark: _Ref439668807][bookmark: _Toc434225302][bookmark: _Toc439947862][bookmark: _Toc471825766]Table 23 - Proposed Density 	Comment by Sam Warner: Complex
	Property Level
	Development Type
	Stage
	Development Areas / Dwellings
	Criteria 
	EP 

	G
	Retail
	1 & 2
	0.203 ha
	45 EP/ha
	9

	01-19
	Residential
	1
	332 units
	1.79 EP/unit
	594

	01-19
	Residential
	2
	304 units
	1.79 EP/unit
	544

	Total EP
	1147



The demand rates of the water and sewerage reticulations for the proposed development based on the calculated EP’s are provided in the following sections. 
As the subject site is located within a Queensland Urban Utilities (QUU) service area, sewerage and water demands for the proposed development and their impacts on the current reticulation infrastructure will be calculated by QUU as part of the sewerage and water approval. Thus, no water or sewerage demand calculations have been provided as part of this report.	Comment by Sam Warner: QUU Jobs

[bookmark: _Toc401921894][bookmark: _Toc440014624][bookmark: _Toc471825731]WATER SUPPLY	Comment by Matthew Lewis [2]: T:\CIVILSTDS\04 DESN DOCS\07 WATER & SEWER\Water and Sewerage Calculation Sheet Rev 2.xltx – For calculating water and sewer flow rates
[bookmark: _Toc471825732]Existing Infrastructure
[bookmark: _Toc379787571][bookmark: _Toc401921896]A BCC eBIMAP2 search identified the following water infrastructure relevant to the subject site: 
· A 300mm CISL main in Cordelia Street adjacent to the north-eastern boundary of the subject site;
· A 100mm CICL main in Cordelia Street on the opposite side to the development;
· A 100mm CICL main on Manning Street adjacent to the south-western boundary of the subject site;
· A hydrant located along Manning Street adjacent to the subject site;
· A gate valve located adjacent to the subject sites northern corner; and
· A service connection adjacent to the sites norther corner which stems off the 300mm CISL main in Cordelia Street and travels beneath Cordelia Street to the opposite side.
Refer to the eBIMAP2 information in Appendix O for further information regarding the existing water infrastructure.
[bookmark: _Toc471825733]Flow Estimation	Comment by Sam Warner: Delete if QUU Job
Table 4.1 of SEQ WS&S D&C Code 2013 specifies the following water demand criteria for a residential and commercial development such as this. 
[bookmark: _Toc379787556][bookmark: _Toc401921915][bookmark: _Toc439947863][bookmark: _Toc471825767]Table 24 - Criteria for Water Demand
	Demand	Comment by Sam Warner:  Update as required
	Potable Water Supply

	Average Daily (AD)
	230L/EP/Day

	Non-Revenue Water
	30 L/EP/Day

	Mean Day Maximum Month (MDMM)
	1.5 x AD

	Peak Day (PD)
	2.0 x AD

	Peak Hour (PH)
	2.0 x PD


In accordance with the SEQ WS&S D&C Code 2013, the expected water loading from the proposed development is provided in Table 25 below.
[bookmark: _Ref439668902][bookmark: _Toc379787557][bookmark: _Toc401921916][bookmark: _Toc439947864][bookmark: _Toc471825768]Table 25 - Expected Water Demand
	Development Type
	EP
	 AD (L/s)
	MDMM  (L/s)
	PD (L/s)
	PH (L/s)

	Residential
	118.14
	0.31
	0.47
	0.63
	1.26

	Hotel
	128.22
	0.34
	0.51
	0.68
	1.37

	Total
	247.02
	0.66
	0.99
	1.32
	2.63


[bookmark: _Toc379787573][bookmark: _Toc401921898][bookmark: _Toc440014628][bookmark: _Toc471825734]Point Of Connection
Due to the demand for the proposed development, the site will require a property connection installed in order to meet the expected water supply demands.
ADG Engineers anticipate that the proposed development will be connected to the existing 100mm CICL main along Merivale Street. Details of the proposed connections will be provided at the detailed design stage.
To understand with greater certainty the requirements from Queensland Urban Utilities (QUU) for this development, a Service Advice Notice Request has been/is to be prepared and lodged with QUU.
[bookmark: _Toc379787574]For more information on the proposed connection, refer to the Preliminary Civil Services Layout Plan in Appendix F.
[bookmark: _Toc401921899][bookmark: _Toc440014629][bookmark: _Toc471825735]SEWERAGE RETICULATION
[bookmark: _Toc379787575][bookmark: _Toc401921900][bookmark: _Toc440014630][bookmark: _Toc471825736]Existing Infrastructure
[bookmark: _Toc379787576][bookmark: _Toc401921901]A BCC eBIMAP2 search identified the following sewerage infrastructure relevant to the subject site: 
· A 150mm UC main located beneath Cordelia Street on the opposite side to the development;
· A 150mm EW main located beneath Manning Street on the opposite side to the development; and
· Property from the subject site into the above mentioned mains.
Refer to the eBIMAP2 information in Appendix O for further information regarding the existing sewerage infrastructure.
[bookmark: _Toc471825737]Flow Estimation	Comment by Sam Warner: Delete if QUU Job
Table 10 of the SEQ WS&S D&C Code 2013 specifies the following sewage loading criteria as per Table 26.	Comment by Sam Warner: T:\CIVILSTDS\04 DESN DOCS\07 WATER & SEWER\Water and Sewerage Calculation Sheet Rev 2.xltx – For calculating water and sewer flow rates
[bookmark: _Ref439668969][bookmark: _Toc379787558][bookmark: _Toc401921917][bookmark: _Toc439947865][bookmark: _Toc471825769]Table 26 - Existing Sewage Loading Criteria
	Demand	Comment by Sam Warner: Set for QUU, Change as required
	Potable Water Supply

	Average Dry Weather Flow (ADWF)
	180L/EP/Day

	Peak Dry Weather Flow (PDWF)
	d * SF + GWI

	Peak Wet Weather Flow (PWWF)
	PDWF + RDI

	Sanitary Flow (SF)
	150L/EP/Day

	Groundwater Infiltration (GWI)
	30L/EP/Day

	Rainfall Dependant Inflow (RDI)
	360L/EP/Day

	Peak Dry Weather Factor (d)
	6.62 (interpolated from Table 10 of the SEQ WS&S D&C Code)


In accordance with the SEQ WS&S D&C Code, the expected site loading for the proposed development is presented in Table 27.
[bookmark: _Toc379787559][bookmark: _Ref439669025][bookmark: _Toc401921918][bookmark: _Toc439669063][bookmark: _Toc439947866][bookmark: _Toc471825770] Table 27 - Expected Sewerage Loading
	Development Type
	EPs
	ADWF (kL/day)
	PDWF (kL/day)
	PWWF (kL/day)

	Residential
	118.14
	24.81
	120.94
	163.47


[bookmark: _Toc471825738][bookmark: _Toc379787578][bookmark: _Toc401921903][bookmark: _Toc440014633]Point Of Connection
To service the proposed development, a private pump station and rising main is proposed. The design will also require the construction of a new manhole which will then discharge via gravity into the existing manhole (MH64870) located within the south eastern corner of the site.  A 150mm connection will be required between the new and existing manholes. 	Comment by Matthew Lewis: Rising Main Required
ADG Engineers anticipate that the proposed development will be connected to the existing manhole/main along Merivale Street. Details of the proposed connections will be provided at the detailed design stage.	Comment by Matthew Lewis: Gravity
To understand with greater certainty the requirements from Queensland Urban Utilities (QUU) for this development, a Service Advice Notice Request has been/is to be prepared and lodged with QUU.
For more information on the proposed connection, refer to the Preliminary Civil Services Layout Plan in Appendix F.
[bookmark: _Toc379787580][bookmark: _Toc401921908][bookmark: _Toc440014634][bookmark: _Toc471825739]ELECTRICAL SUPPLY
[bookmark: _Toc379787581][bookmark: _Toc401921909]Site inspection reveals that the site is currently serviced by overhead electrical cables. In addition, the DBYD information has identified that the following underground infrastructure is present within the vicinity of the subject site:	Comment by Matthew Lewis [2]: Above Ground Electrical
The DBYD information has identified that the following infrastructure is present within the vicinity of the subject site:	Comment by Matthew Lewis [2]: Below Ground Electrical
· Underground electrical cables (less than 33kV) along Cordelia Street adjacent to the subject site;
· Underground electrical cables (less than 33kV) along Manning Street adjacent to the subject site; and
· An underground cable above 33kV within Melbourne Street.
An electrical consultant will determine the extent of the upgrading and connection works that will be required to facilitate the required electrical reticulation for the proposed development at detailed design stage.
Refer to the DYBD Information in Appendix P for further details on the existing electrical infrastructure.












		
[bookmark: _Toc440014635][bookmark: _Toc471825740]COMMUNICATIONS 
[bookmark: _Toc379787582][bookmark: _Toc401921910]The DBYD information has identified that the following infrastructure is present within the vicinity of the subject site:
· Underground conduit owned by Nextgen on opposite side of Cordelia Street;
· Underground Optus cabling on opposite side of Cordelia Street;
· Underground Uecomm assets along Melbourne Street and partially along Cordelia Street; and
· Underground Telstra conduit with property connections on both Cordelia and Manning Streets.
It is proposed that the telecommunications consultant will negotiate with the relevant carriers regarding the requirements of the proposed development telecommunications connection and the extent of any upgrading and possible relocation works to the system if necessary.
Refer to the DYBD Information in Appendix P for further details on the existing communications infrastructure.
[bookmark: _Toc440014636][bookmark: _Toc471825741]GAS
The DBYD information has identified the following APA Gas infrastructure within the vicinity of the subject site:
· Underground high pressure gas pipeline beneath Cordelia Street on the opposite side to the development; and
· Underground high pressure gas pipeline beneath Manning Street on the development side.
It is proposed that the gas consultant will negotiate with the relevant carriers regarding the requirements of the proposed development gas connection and the extent of any up grading and possible relocation works to the system if necessary.
Refer to the DYBD Information in Appendix P for further details on the existing gas infrastructure.
[bookmark: _Toc440014587][bookmark: _Toc471825742]Priority Infrastructure Upgrades
[image: ]
[bookmark: _Toc439947939][bookmark: _Toc471825784][bookmark: _Toc414985300][bookmark: _Toc432521332]Figure 14 - Priority Infrastructure
The Council  Priority Infrastructure Plan Maps indicates that there is the following priority infrastructure within the vicinity of the site:	Comment by Sam Warner: Upgrades - http://cityplan2014maps.brisbane.qld.gov.au/CityPlan/ 
· A sewerage trunk main located beneath and running parallel with Folkestone Street.
· A water trunk main located beneath and running parallel with Abbotsford Road.
· A stormwater relief pipe located beneath Abbotsford Road.
Review of the Council Priority Infrastructure Plan Maps indicates that no priority infrastructure upgrades are planned within close proximity to the subject site.	Comment by Sam Warner: No upgrades


[bookmark: _Toc440014637][bookmark: _Toc471825743]CONCLUSION
The site appears to be well serviced by reticulated water, stormwater infrastructure, sewerage, communications, gas and electricity. These services will need to be connected during development. Information discussed in this report is inferred from DBYD records and information gathered via site investigation. 
As outlined in Section 8 of this report, a total detention volume of Volume m3 is required to mitigate the developments peak stormwater flows (for events up to and including a Q100 event) back to the existing case. 	Comment by Sam Warner: Detention
As outlined in Section 8  of this report, the proposed development results in a decrease to the total impervious areas. Thus, the post-developed flows are less than the pre-developed flows and consequently no stormwater detention measures have been proposed.	Comment by Sam Warner: No detention – Decreased impervious area
As outlined in Section 8 of this report, no detention for stormwater runoff is proposed, as runoff from the site is able to be immediately discharged to the Brisbane River. This is beneficial during any storm event, as the short time of concentration will allow the runoff from the site to be quickly dissipated from the area before the onset of the peak Brisbane River flow.	Comment by Sam Warner: No Detention – Development next to Brisbane River
As outlined in Section 8 of this report, no detention storage has been proposed as the site is located within the bottom third of the Breakfast Creek Catchment, drains minor flows to Council’s stormwater infrastructure, drains major flows to Council’s road reserve, and the existing road reserves have enough capacity to convey the increase in flows.	Comment by Sam Warner: No detention – To BCC Code or Sufficient Road Capacity
In preparing this report, we have achieved all requirements for Stormwater Management Plans as described in QUDM 2013 standards, as well as a pollutant load reduction as required by the SPP 2016 and Council standards. ADG recommends the use of the following treatment devices to meet the treatment targets specified by the relevant authorities: 	Comment by Matthew Lewis: Quality to SPP
Given the site is less than 2,500m2, the site does not trigger the SPP 2016 for stormwater quality. To achieve stormwater quality best management guidelines for this development, ADG recommends the use of the following treatment devices: 	Comment by Matthew Lewis: Quality to best practice – MCU and OPW under 2500m2

Given the development does not result in the creation of 6 or more lots, the proposed development does not trigger the SPP 2016 for stormwater quality. To achieve stormwater quality best management guidelines for this development, ADG recommends the use of the following treatment devices: 	Comment by Matthew Lewis: Quality to best practice – subdivision <6 lots

· SQID 1 (eg X 200s EnviroPod litter baskets placed within inlet pits)
· SQID 2 (eg A XL/s Stormwater 360 ZPG Stormfilter )
The subject site was identified to be at risk of flooding. Previous flood studies were used to determine the minimum residential floor level (between 4.275m and 4.646m), the minimum non-habitable floor level (between 4.075 and 4.446m), the minimum essential electrical services level (between 4.275m and 4.646m), and the minimum basement entry level (3.834m).	Comment by Matthew Lewis: Flooding Level
Detailed engineering diagrams and management requirements for the proposed development are to be submitted to Council for approval prior to any works commencing on site with design certification prepared by a qualified stormwater engineer or scientist.
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Site Survey Plan
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