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Stormwater Management Plan for DA 

412 – 414 Cessnock Road, Gillieston Heights (Lot 21 & 22 DP 1092105) 

Thank you for your instruction to prepare a stormwater management plan and concept Civil Engineering 

Design for your proposed development, to accompany a Development Application (DA) with Maitland City 

Council. 

This letter summarises the drainage context for the development and the proposed stormwater 

management approach. 

1. Development Description 

A residential subdivision is proposed at the subject site. 

The site is bounded by Russell Road to the north, Cessnock Road to the east, rural land to the south and 

the existing “Gillieston Grove” development to the west. 

The site area is approximately 3.96ha and is to be subdivided into 63 lots and two drainage reserves, with 

lot areas ranging between 450 – 500 m2. 

A subdivision plan of the proposed development is provided in Attachment 1. 

2. Existing Downstream Drainage Network 

The site is situated upstream of the existing Gillieston Grove development. 

A stormwater strategy has previously been prepared for this development, which was primarily for Lot 1 DP 

197680 & Lot 1 DP 986923, however it also included both Lots 21 & 22 DP 1092105 (the subject site) as 

part of the overall catchment. The existing network was delivered under Council ref: DA10-791. 

The existing drainage network comprises of a combination of pit & pipe networks and overland flow paths 

that ultimately discharge into a nutrient pond / detention basin prior to discharge into the existing waterway. 

The existing nutrient pond / detention basin was appropriately modelled and sized to ensure that post-

development water quality and peak flows for the overall catchment would be equivalent to or less than the 

pre-development state in accordance with Maitland City Council standard guidelines. 

The overall catchment plan from the strategy is provided in Attachment 2 (proposed development site 

highlighted). The full drainage strategy report provided in Attachment 3. 
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The site will discharge directly into ‘Stage 6’ of the existing Gillieston Grove development (CC 17-141 / 

DA10-791) . The detailed engineering design for Stage 6, including stormwater design, was prepared by 

GCA and approved by Maitland City Council for construction. The drainage design for this stage adopted 

the catchment extents as modelled in the overall drainage strategy and ensured that the pipe sizing and 

vertical profiles allowed for the anticipated development of the subject site. 

Extracts from the approved engineering plans are provided in Attachment 4. 

3. Proposed Stormwater Management 

The site will discharge directly into the existing Gillieston Grove, Stage 6 through a pit & pipe network and 

overland flow paths. Any existing flows from upstream catchments that will be received will be collected 

and conveyed through appropriate drainage lines and overland flow paths/swales. 

Given that the catchment area of the site has been accounted for in the modelling for the abovementioned 

drainage strategy, it will not be required to provide water quality or detention measures as part of this 

development. 

Pipe sizes throughout the existing Gillieston Grove development have also been sized and designed with 

the anticipated development of this site in mind, ensuring that there would be sufficient capacity within the 

network. 

 

Yours sincerely, 

 

 

Adam Shaw 

Principal Engineer / Director 

GCA Engineering Solutions 
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ATTACHMENT 1: 

Subdivision Plan 
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ATTACHMENT 2: 

Overall Catchment Plan 

  



PROPOSED DEVELOPMENT
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ATTACHMENT 3: 

Gillieston Grove Drainage Strategy 
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1. INTRODUCTION
 

1.1 Background 

 

GCA Engineering Solutions has been engaged to formulate a stormwater drainage 

a proposed residential subdivision located off 

drainage report addresses both water quality and water quantity requirements for the 

proposed development.

 

1.2 Site Description

The proposed development is bounded by 

north, rural land to the south, and the South Maitland Railway track to the west. The

comprises Lot 1 DP 197680 and

included in this study

with the inclusion of Lots 21 & 22 the study area is 23.6ha

Site Plan are shown in Figure 1 and Figure 2

 

The runoff from the site flows toward the north western corner

existing flood zone area is located 

slopes typically in the order of 4% to 8% along the ridgelines and gullies. The site varies in 

level from approximately RL 28 in its 

point on the north western portion of the catchment. 

 

There are four existing farm dams on the site, which typically overflow to the existing 

watercourse which drains from the south eastern corner of the site to the north western 

corner of the site. The existing water course has a low lying section which typi

stormwater flow. (Refer to 

 

The north western portion of the site is inundated in the 1 in 100 year storm event. The 1 in 

100 year flood level is RL 10.2m AHD (supplied by RPS Harper Somers O’Sullivan).

 

Figure 3 shows the proposed 

 

 

  

  

10050C Gillieston Heights Drainage Report r2 

INTRODUCTION 

 

GCA Engineering Solutions has been engaged to formulate a stormwater drainage 

residential subdivision located off Cessnock Road, Gillieston Heights. The 

addresses both water quality and water quantity requirements for the 

proposed development. 

Site Description 

The proposed development is bounded by Cessnock Road to the east, Russell Street to the 

north, rural land to the south, and the South Maitland Railway track to the west. The

comprises Lot 1 DP 197680 and Lot 1 DP 986923. Lots 21 & 22 DP 1092105

included in this study. The proposed development site is approximately 

with the inclusion of Lots 21 & 22 the study area is 23.6ha. The Locality Layout and Existing 

Site Plan are shown in Figure 1 and Figure 2 respectively. 

The runoff from the site flows toward the north western corner of the catchment where an 

existing flood zone area is located (Refer to Figure 2 - Existing Site Plan)

slopes typically in the order of 4% to 8% along the ridgelines and gullies. The site varies in 

level from approximately RL 28 in its eastern and southern extremity to RL 6 at the lowest 

point on the north western portion of the catchment.  

There are four existing farm dams on the site, which typically overflow to the existing 

watercourse which drains from the south eastern corner of the site to the north western 

corner of the site. The existing water course has a low lying section which typi

stormwater flow. (Refer to Figure 2 - Existing Site Plan) 

The north western portion of the site is inundated in the 1 in 100 year storm event. The 1 in 

100 year flood level is RL 10.2m AHD (supplied by RPS Harper Somers O’Sullivan).

3 shows the proposed residential subdivision plan. 
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GCA Engineering Solutions has been engaged to formulate a stormwater drainage report for 

, Gillieston Heights. The 

addresses both water quality and water quantity requirements for the 

the east, Russell Street to the 

north, rural land to the south, and the South Maitland Railway track to the west. The site 

22 DP 1092105 have been 

te is approximately 19.7 ha in area and 

. The Locality Layout and Existing 

of the catchment where an 

Existing Site Plan). The site contains 

slopes typically in the order of 4% to 8% along the ridgelines and gullies. The site varies in 

eastern and southern extremity to RL 6 at the lowest 

There are four existing farm dams on the site, which typically overflow to the existing 

watercourse which drains from the south eastern corner of the site to the north western 

corner of the site. The existing water course has a low lying section which typically retains 

The north western portion of the site is inundated in the 1 in 100 year storm event. The 1 in 

100 year flood level is RL 10.2m AHD (supplied by RPS Harper Somers O’Sullivan). 
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1.3 Scope of Work

1.3.1  Water Qua

 

1. To provide adequate water quality control facilities for the site to minimise the effects of 

the development on the receiving waterway and to ensure that the existing level of water 

quality present on the site is not detrimentally affected by the proposed 

subdivision development.

 

1.3.2 Water Quantity (Detention)

 

1. To design the residential subdivision such that the Post Development flow is limited to 

100% of the Pre Development flow for Average Recurrence Intervals (ARI) from 1 to 100 

years. 

2. To calculate the pre

determine detention requirements.

 

1.3.3 Conveyance of Major Flows through the Site

 

1. To ensure that major flows are conveyed through the site with minimal impact on the 

proposed allotments.
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Scope of Work 

Water Quality 

To provide adequate water quality control facilities for the site to minimise the effects of 

the development on the receiving waterway and to ensure that the existing level of water 

quality present on the site is not detrimentally affected by the proposed 

subdivision development. 

Quantity (Detention) 

To design the residential subdivision such that the Post Development flow is limited to 

100% of the Pre Development flow for Average Recurrence Intervals (ARI) from 1 to 100 

To calculate the pre-developed and post-developed flowrates from the site in order to 

determine detention requirements. 

Conveyance of Major Flows through the Site

To ensure that major flows are conveyed through the site with minimal impact on the 

d allotments. 

 

 

Page 2 

To provide adequate water quality control facilities for the site to minimise the effects of 

the development on the receiving waterway and to ensure that the existing level of water 

quality present on the site is not detrimentally affected by the proposed residential 

To design the residential subdivision such that the Post Development flow is limited to 

100% of the Pre Development flow for Average Recurrence Intervals (ARI) from 1 to 100 

developed flowrates from the site in order to 

Conveyance of Major Flows through the Site 

To ensure that major flows are conveyed through the site with minimal impact on the 
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2. METHODOLOGY
 

2.1 Proposed Methodology

 

Water quality and stormwater detention measures will be required such that developed 

flowrates do not exceed undeveloped flowrates

100 year Average Recurrence Interval (ARI), and major flows are conveyed through the site 

with minimal impact on existing watercourses and proposed allotments. 

 

This strategy proposes a simplistic measure for

construct a combined nutrient control pond and detention basin at the downstream outlet of 

the catchment prior to 

accordance with the requirements of the “

 

Typically, stormwater will flow into the nutrient control pond / detention basin up to the active 

water level with excess flows 

controlled by suitable outlet controls such that the developed outflows are no greater than 

the undeveloped flowrate.

 

 

2.1.1 Proposed Water Quality Measures

 

Nutrient removal is proposed by means of a nutrient control pond.  A nutrie

proposed based upon the 

Water Conservation

basin. 
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METHODOLOGY 

Proposed Methodology 

Water quality and stormwater detention measures will be required such that developed 

flowrates do not exceed undeveloped flowrates for all storm events from 1 in 1 year to 1 in 

100 year Average Recurrence Interval (ARI), and major flows are conveyed through the site 

with minimal impact on existing watercourses and proposed allotments. 

This strategy proposes a simplistic measure for water quality and quantity control, which is to 

construct a combined nutrient control pond and detention basin at the downstream outlet of 

the catchment prior to its discharge.  The nutrient control pond ha

accordance with the requirements of the “The Constructed Wetlands Manual

Typically, stormwater will flow into the nutrient control pond / detention basin up to the active 

water level with excess flows stored above the active water level. Discharge will be 

controlled by suitable outlet controls such that the developed outflows are no greater than 

the undeveloped flowrate. 

Proposed Water Quality Measures 

Nutrient removal is proposed by means of a nutrient control pond.  A nutrie

proposed based upon the “The Constructed Wetlands Manual” (Department of Land and 

Water Conservation, DLWC). This nutrient control pond is to be part of a wet detention 
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Water quality and stormwater detention measures will be required such that developed 

for all storm events from 1 in 1 year to 1 in 

100 year Average Recurrence Interval (ARI), and major flows are conveyed through the site 

with minimal impact on existing watercourses and proposed allotments.  

water quality and quantity control, which is to 

construct a combined nutrient control pond and detention basin at the downstream outlet of 

discharge.  The nutrient control pond has been designed in 

The Constructed Wetlands Manual” (DLWC). 

Typically, stormwater will flow into the nutrient control pond / detention basin up to the active 

er level. Discharge will be 

controlled by suitable outlet controls such that the developed outflows are no greater than 

Nutrient removal is proposed by means of a nutrient control pond.  A nutrient control pond is 

“The Constructed Wetlands Manual” (Department of Land and 

This nutrient control pond is to be part of a wet detention 
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2.1.2 Proposed Water Quantity Measures

 

The site was divided into

boundaries where the external catchment has been taken into account. The catchments 

were modelled in two differing scenarios using the DRAINS 

in the existing state and secondly as a developed catchment. In DRAINS the ILSAX mod

was used to determine the 1 to

developed states. 

 

These two models were then evaluated for design storms with durations varyin

minutes to 4.5 hours, and Average Recurrence Interval from 1 to 100 years.  The relevant 

Intensity Frequency Duration (IFD) data was obtained from the tables supplied in “

Rainfall and Runoff” 

 

Latitude = 32.75 
o
 S

Longitude = 151.63
 

Skewness = 0.04 

 

2-year ARI,  1 hour intensity = 

    12 hour intensity = 

    72 hour intensity = 

        50-year ARI, 1 hour intensity = 

    12 hour intensity = 

    72 hour intensity = 

 

The critical storm was then selected for each ARI, based on the

site. The hydrographs of these ‘critical’ storms were plotted to determine the approximate 

volume of storage required.  Typical drainag

with developed flows calculated at the outlet of the development site. Refer to Appendix 

DRAINS nodal layout.
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Proposed Water Quantity Measures 

The site was divided into five catchments. Figure 4 shows the location of the catchment 

boundaries where the external catchment has been taken into account. The catchments 

were modelled in two differing scenarios using the DRAINS – Urban Drainage Model, firstly 

te and secondly as a developed catchment. In DRAINS the ILSAX mod

was used to determine the 1 to 100 year ARI peak flows for the catchment in its existing and 

These two models were then evaluated for design storms with durations varyin

minutes to 4.5 hours, and Average Recurrence Interval from 1 to 100 years.  The relevant 

Intensity Frequency Duration (IFD) data was obtained from the tables supplied in “

Rainfall and Runoff” and is listed below. 

S 

o 
E 

1 hour intensity =  30.00 mm/hr 

12 hour intensity =  6.25 mm/hr 

72 hour intensity =  2.10 mm/hr 

1 hour intensity =  58.00 mm/hr 

12 hour intensity =  13.00 mm/hr 

72 hour intensity =  4.25 mm/hr 

The critical storm was then selected for each ARI, based on the peak discharge from the 

The hydrographs of these ‘critical’ storms were plotted to determine the approximate 

volume of storage required.  Typical drainage layouts were adopted for the total catchment 

with developed flows calculated at the outlet of the development site. Refer to Appendix 

DRAINS nodal layout. 
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4 shows the location of the catchment 

boundaries where the external catchment has been taken into account. The catchments 

Urban Drainage Model, firstly 

te and secondly as a developed catchment. In DRAINS the ILSAX model 

100 year ARI peak flows for the catchment in its existing and 

These two models were then evaluated for design storms with durations varying from 5 

minutes to 4.5 hours, and Average Recurrence Interval from 1 to 100 years.  The relevant 

Intensity Frequency Duration (IFD) data was obtained from the tables supplied in “Australian 

peak discharge from the 

The hydrographs of these ‘critical’ storms were plotted to determine the approximate 

e layouts were adopted for the total catchment 

with developed flows calculated at the outlet of the development site. Refer to Appendix E for 
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2.2 Modelling 

 

The following parameters were utilised in the model:

� Soil Type  

� Grassed Depression Storage

� Paved Depression Storage 

 

2.2.1 Pre-development Flow

 

The following data was utilised for the pre

 

Undeveloped Area 

� Impervious Percentage

� Flow Path Roughness Coefficient

 

Existing Developed Residential Area

� Residential Lot Area Impervious Percentage

� Road Reserve Impervious Percentage

� Road Reserve Surface Roughness Coefficient 

 

A copy of the data spreadsheets from DRAINS used fo

Appendix A. 
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The following parameters were utilised in the model:   

   = 3.5 

Grassed Depression Storage  = 5mm  

Paved Depression Storage   = 1mm 

development Flow 

The following data was utilised for the pre-developed catchment: 

 

Impervious Percentage    = 0% 

Flow Path Roughness Coefficient  = 0.1 

Developed Residential Area 

Residential Lot Area Impervious Percentage = 60% (MCC MOES 6.3.4)

Road Reserve Impervious Percentage  = 85% (MCC MOES 6.3.4)

Road Reserve Surface Roughness Coefficient  = 0.011 

A copy of the data spreadsheets from DRAINS used for the analysis has been included in 
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= 60% (MCC MOES 6.3.4) 

= 85% (MCC MOES 6.3.4) 

r the analysis has been included in 
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2.2.2 Post-Development Flow

 

The following data was utilised for the post

 

Undeveloped Area 

� Impervious Percentage

� Flow Path Roughness Coefficient

 

Developed Area 

� Residential Lot Area Impervious Percentage

� Road Reserve Impervious Percentage

� Road Reserve Surface Roughness Coefficient 

 

A copy of the data spreadsheets from DRAINS used for the analysis has been included in 

Appendix A. 

 

2.2.3 Detention Basin

 

The detention basin was modelled using the DRAINS program. The data used for this design 

stage is the same as that used for the developed catchment with the addition of a detention 

basin at the outlet of the developed Catchment 1

(part of Catchment 4) will bypass the detention basin. The detention basin was oversized to 

compensate the developed flow of Lots 137, 138, and 139, so that the peak flow determined 

the downstream outlet point is 

level of RL 10.2m AHD was taken into account in determining the 100 year peak discharge 

flow from the detention basin. RL 10.2m AHD is specified in the DRAINS program as the 

tailwater level at the outlet point.

 

A copy of the data spreadsheet from DRAINS used for the analysis has been included in 

Appendix A.  
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Development Flow 

The following data was utilised for the post-developed catchment: 

 

Impervious Percentage    = 0% 

Flow Path Roughness Coefficient  = 0.1 

Lot Area Impervious Percentage = 60% (MCC MOES 6.3.4)

Road Reserve Impervious Percentage  = 85% (MCC MOES 6.3.4)

Road Reserve Surface Roughness Coefficient  = 0.011 

A copy of the data spreadsheets from DRAINS used for the analysis has been included in 

Detention Basin 

The detention basin was modelled using the DRAINS program. The data used for this design 

stage is the same as that used for the developed catchment with the addition of a detention 

basin at the outlet of the developed Catchment 1, 2 and 3. Proposed Lots 137, 138, and 139 

(part of Catchment 4) will bypass the detention basin. The detention basin was oversized to 

compensate the developed flow of Lots 137, 138, and 139, so that the peak flow determined 

the downstream outlet point is less or equal to the undeveloped flow. 

level of RL 10.2m AHD was taken into account in determining the 100 year peak discharge 

flow from the detention basin. RL 10.2m AHD is specified in the DRAINS program as the 

the outlet point. 

A copy of the data spreadsheet from DRAINS used for the analysis has been included in 
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= 60% (MCC MOES 6.3.4) 

= 85% (MCC MOES 6.3.4) 

A copy of the data spreadsheets from DRAINS used for the analysis has been included in 

The detention basin was modelled using the DRAINS program. The data used for this design 

stage is the same as that used for the developed catchment with the addition of a detention 

, 2 and 3. Proposed Lots 137, 138, and 139 

(part of Catchment 4) will bypass the detention basin. The detention basin was oversized to 

compensate the developed flow of Lots 137, 138, and 139, so that the peak flow determined 

less or equal to the undeveloped flow. The 1 in 100 year flood 

level of RL 10.2m AHD was taken into account in determining the 100 year peak discharge 

flow from the detention basin. RL 10.2m AHD is specified in the DRAINS program as the 

A copy of the data spreadsheet from DRAINS used for the analysis has been included in 
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3. RESULTS
 

3.1 Water Quality

 

Details of the proposed Nutrient Control Pond are shown in Figure 5. The Nutrient Control 

Pond was designed 

Wetlands Manual” (D

Appendix D. The specifics of this pond are presented in Table 

 

 

Table 1: Nutrient Control Pond Data

Nutrient 
Control Pond 

Contributing 

1 
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RESULTS 

Water Quality 

of the proposed Nutrient Control Pond are shown in Figure 5. The Nutrient Control 

Pond was designed generally in accordance with the requirements of “The Constructed 

Wetlands Manual” (DLWC). The calculations of the nutrient control pond are shown in 

. The specifics of this pond are presented in Table 1. 

nt Control Pond Data 

Contributing 
Area (ha) 

Required Pond Surface Area  

(m
2
) 

Actual Pond Surface Area 

18.57 5641 
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of the proposed Nutrient Control Pond are shown in Figure 5. The Nutrient Control 

generally in accordance with the requirements of “The Constructed 

). The calculations of the nutrient control pond are shown in 

Actual Pond Surface Area  

(m
2
) 

6618 
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3.2 Water Quantity

 

The model for the catchment was run for various design storm durations.  The peak 

discharge for the various ARIs was calculated along with the required detention volume.  

These results are shown below in Table 2.  

 

Table 2: Peak Flow R

ARI Peak Flow 

(Pre-Development State) 

(m

1 

2 

5 

10 

20 

50 

100 

 

 

The detention volume required 

 

Table 3: Detention 

Minimum Detention Volume

(m
3
)

8171

 

Hydrographs for 100 year peak ARI events showing both existing and developed flowrates 

are contained in Appendix C. The DRAINS output spreadsheets for the 1 year,

100 year ARIs for all 

 

The outlet control devices

  4 x Ø900 RCP outflow pipes at RL 9.50 AHD

  1 x 27m wide spillway at RL 10.23 AHD

 

Drawings showing the basin size within the proposed development are included 
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Water Quantity 

model for the catchment was run for various design storm durations.  The peak 

discharge for the various ARIs was calculated along with the required detention volume.  

These results are shown below in Table 2.   

: Peak Flow Results 

Peak Flow  

Development State)  

(m
3
/s) 

Peak Flow  

(Post-Development State)  

(m
3
/s) State with Detention) 

2.86 4.22 

4.45 6.23 

6.74 9.03 

8.16 10.63 

10.20 12.60 

12.80 15.10 

14.73 17.25 

The detention volume required is shown below in Table 3. 

 Volume 

Minimum Detention Volume 

) 

1 

Hydrographs for 100 year peak ARI events showing both existing and developed flowrates 

are contained in Appendix C. The DRAINS output spreadsheets for the 1 year,

all states are shown in Appendix B. 

control devices were calculated to be: 

00 RCP outflow pipes at RL 9.50 AHD 

m wide spillway at RL 10.23 AHD 

Drawings showing the basin size within the proposed development are included 
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model for the catchment was run for various design storm durations.  The peak 

discharge for the various ARIs was calculated along with the required detention volume.  

Peak Flow  

(Post-Development  

State with Detention)  

(m
3
/s) 

2.20 

3.46 

5.58 

7.10 

9.19 

11.80 

14.57 

Hydrographs for 100 year peak ARI events showing both existing and developed flowrates 

are contained in Appendix C. The DRAINS output spreadsheets for the 1 year, 10 year and 

Drawings showing the basin size within the proposed development are included in Figure 5. 
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4. SUMMARY AND CONCLUSIONS
 

This stormwater drainage 

proposes to utilise a combined nutrient control pond and detention basin for the 

management of stormwater quality and quantity.

 

The determined levels of stormwater detention will reduce peak dev

undeveloped flows leaving the 

The approximate total detention volume required for the development is 8

 

The determined minimum surface area for the pond is 5641m

in accordance with the requirements of “The Constructed Wetlands Manual” (D

 

This stormwater drainage 

developing the site with respect to provision of suitable water 
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SUMMARY AND CONCLUSIONS

stormwater drainage report for the residential development at Gillieston Heights 

proposes to utilise a combined nutrient control pond and detention basin for the 

management of stormwater quality and quantity. 

The determined levels of stormwater detention will reduce peak dev

undeveloped flows leaving the development site for all ARI events from 1 year to 100 years. 

The approximate total detention volume required for the development is 8

The determined minimum surface area for the pond is 5641m
2
 and 

in accordance with the requirements of “The Constructed Wetlands Manual” (D

This stormwater drainage report clearly demonstrates that there are no impediments to 

developing the site with respect to provision of suitable water quality and quantity measures.
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SUMMARY AND CONCLUSIONS 

report for the residential development at Gillieston Heights 

proposes to utilise a combined nutrient control pond and detention basin for the 

The determined levels of stormwater detention will reduce peak developed flows to peak 

site for all ARI events from 1 year to 100 years. 

The approximate total detention volume required for the development is 8171m
3
.  

 was designed generally 

in accordance with the requirements of “The Constructed Wetlands Manual” (DLWC). 

clearly demonstrates that there are no impediments to 

quality and quantity measures. 
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DRAINS Data Spreadsheet 
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DRAINS Data Spreadsheet 

 

 



DRAINS Data Spreadsheet - Undeveloped Catchment

PIT / NODE DETAILS Version 9

Name Type Family Size Ponding Pressure Surface Max Pond Base Blocking x y Bolt-down id

Volume Change Elev (m) Depth (m) Inflow Factor lid

(cu.m) Coeff. Ku (cu.m/s)

N2 Node 11 0 1901.579 -580.909 35

detbasin Node 10.2 0 1152.851 -384.756 251

outlet Node 9 0 772.506 -272.327 326

OUT Node 0 0 442.396 -186.211 77

N3 Node 11 0 1150.459 -743.572 260

N1 Node 11 0 1822.64 -131.193 311

N4 Node 10.2 0 916.032 -25.94 331

SUB-CATCHMENT DETAILS

Name Pit or Total Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass

Node Area Area Area Area Time Time Time Length Length Length Slope(%) Slope

(ha) % % % (min) (min) (min) (m) (m) (m) % %

Catchment2 N2 28.5 0 100 0 1 5 0 0 700 0 0 4.5

Catchment5 outlet 8.04 0 100 0 1 5 0 0 350 0 0 6

Catchment3 N3 9.68 0 100 0 1 5 0 0 500 0 0 7

Catchment1 N1 18.69 25.4 74.6 0 1 5 0 600 550 0 6.5 5.5

Catchment4 N4 11.35 31.6 68.4 0 1 5 0 500 400 0 8 5

SUB-CATCHMENT DETAILS

Name Supp Paved Grass Supp Lag Time Gutter Gutter Gutter

Slope Rough Rough Rough or Factor Length Slope FlowFactor

% (m) %

Catchment2 0 0.011 0.1 0 0

Catchment5 0 0.011 0.1 0 0

Catchment3 0 0.011 0.1 0 0

Catchment1 0 0.011 0.1 0 0

Catchment4 0 0.011 0.1 0 0



CHANNEL DETAILS

Name From To Type Length U/S IL D/S IL Slope Base WidthL.B. Slope R.B. Slope Manning Depth Roofed

(m) (m) (m) (%) (m) (1:?) (1:?) n (m)

dummyCh2 N2 detbasin Prismatic 1 11 10.2 80 10 1 1 0.035 1 No

Chdetbasin detbasin outlet Prismatic 1 10.2 9 120 10 1 1 0.035 1 No

ChnlOUT outlet OUT Prismatic 1 10.2 0 1020 10 1 1 0.035 1 No

dummyCh3 N3 detbasin Prismatic 1 11 10.2 80 10 1 1 0.035 1 No

dummyCh1 N1 detbasin Prismatic 1 11 10.2 80 10 1 1 0.035 1 No

dummyCh4 N4 outlet Prismatic 1 10.2 9 120 10 1 1 0.035 1 No
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DRAINS Data Spreadsheet - Developed Catchment

PIT / NODE DETAILS Version 9

Name Type Family Size Ponding Pressure Surface Max Pond Base Blocking x y Bolt-down id

Volume Change Elev (m) Depth (m) Inflow Factor lid

(cu.m) Coeff. Ku (cu.m/s)

N2 Node 11 0 1901.579 -580.909 35

detbasin Node 10.2 0 1152.851 -384.756 251

outlet Node 9 0 772.506 -272.327 326

OUT Node 0 0 442.396 -186.211 77

N3 Node 11 0 1150.459 -743.572 260

N1 Node 11 0 1822.64 -131.193 311

N4 Node 10.2 0 916.032 -25.94 331

SUB-CATCHMENT DETAILS

Name Pit or Total Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass

Node Area Area Area Area Time Time Time Length Length Length Slope(%) Slope

(ha) % % % (min) (min) (min) (m) (m) (m) % %

Catchment2 N2 28.5 12.5 87.5 0 1 5 0 400 600 0 3 3

Catchment5 outlet 8.04 0 100 0 1 5 0 0 350 0 0 6

Catchment3 N3 9.68 42.2 57.8 0 1 5 0 400 500 0 3 3

Catchment1 N1 18.69 48 52 0 1 5 0 600 550 0 3 3

Catchment4 N4 11.35 33.2 66.8 0 1 5 0 500 400 0 8 5

SUB-CATCHMENT DETAILS

Name Supp Paved Grass Supp Lag Time Gutter Gutter Gutter

Slope Rough Rough Rough or Factor Length Slope FlowFactor

% (m) %

Catchment2 0 0.011 0.1 0 0

Catchment5 0 0.011 0.1 0 0

Catchment3 0 0.011 0.1 0 0

Catchment1 0 0.011 0.1 0 0

Catchment4 0 0.011 0.1 0 0



CHANNEL DETAILS

Name From To Type Length U/S IL D/S IL Slope Base WidthL.B. Slope R.B. Slope Manning Depth Roofed

(m) (m) (m) (%) (m) (1:?) (1:?) n (m)

dummyCh2 N2 detbasin Prismatic 1 11 10.2 80 10 1 1 0.035 1 No

Chdetbasin detbasin outlet Prismatic 1 10.2 9 120 10 1 1 0.035 1 No

ChnlOUT outlet OUT Prismatic 1 10.2 0 1020 10 1 1 0.035 1 No

dummyCh3 N3 detbasin Prismatic 1 11 10.2 80 10 1 1 0.035 1 No

dummyCh1 N1 detbasin Prismatic 1 11 10.2 80 10 1 1 0.035 1 No

dummyCh4 N4 outlet Prismatic 1 10.2 9 120 10 1 1 0.035 1 No
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DRAINS Data Spreadsheet - Developed Catchment with Detention Basin

` Version 10

Name Type Family Size Ponding Pressure Surface Max Pond Base Blocking x y Bolt-down id

Volume Change Elev (m) Depth (m) Inflow Factor lid

(cu.m) Coeff. Ku (cu.m/s)

N2 Node 11 0 1901.579 -580.909 35

Nout Node 7.7 0 935.169 -320.169 413

outlet Node 7 0 772.506 -272.327 326

OUT Node 6 0 442.396 -186.211 77

N3 Node 11 0 1150.459 -743.572 260

N1 Node 11 0 1822.64 -131.193 311

N4 Node 10 0 916.032 -25.94 331

DETENTION BASIN DETAILS

Name Elev Surf. Area Init Vol. (cu.m)Outlet Type  K  Dia(mm) Centre RL Pit Family Pit Type x y HED Crest RL

Basin 9.5 7040 5482.45 Culvert 0.5 1150.459 -387.148 No

10.5 9350

10.8 10003

SUB-CATCHMENT DETAILS

Name Pit or Total Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved Grass

Node Area Area Area Area Time Time Time Length Length Length Slope(%) Slope

(ha) % % % (min) (min) (min) (m) (m) (m) % %

Catchment2 N2 28.5 12.5 87.5 0 1 5 0 400 600 0 3 3

Catchment5 outlet 8.04 0 100 0 1 5 0 0 350 0 0 6

Catchment3 N3 9.68 42.2 57.8 0 1 5 0 400 500 0 3 3

Catchment1 N1 18.69 48 52 0 1 5 0 600 550 0 3 3

Catchment4 N4 11.35 33.2 66.8 0 1 5 0 500 400 0 8 5



SUB-CATCHMENT DETAILS

Supp Paved Grass Supp Lag Time Gutter Gutter Gutter

Slope Rough Rough Rough or Factor Length Slope FlowFactor

% (m) %

0 0.011 0.1 0 0

0 0.011 0.1 0 0

0 0.011 0.1 0 0

0 0.011 0.1 0 0

0 0.011 0.1 0 0

PIPE DETAILS

Name From To Length U/S IL D/S IL Slope Type Dia I.D. Rough Pipe Is No. Pipes Chg From

(m) (m) (m) (%) (mm) (mm)

PipeBasin Basin Nout 25 9.5 7.7 7.2 Concrete, not under roads900 900 0.011 NewFixed 4 Basin

CHANNEL DETAILS

Name From To Type Length U/S IL D/S IL Slope Base WidthL.B. Slope R.B. Slope Manning Depth Roofed

(m) (m) (m) (%) (m) (1:?) (1:?) n (m)

dummyCh2 N2 Basin Prismatic 1 11 9.5 150 10 1 1 0.035 1 No

Chdetbasin Nout outlet Prismatic 1 9.3 7 230 10 1 1 0.035 1 No

ChnlOUT outlet OUT Prismatic 1 7 6 100 10 1 1 0.035 1 No

dummyCh3 N3 Basin Prismatic 1 11 9.5 150 10 1 1 0.035 1 No

dummyCh1 N1 Basin Prismatic 1 11 9.5 150 10 1 1 0.035 1 No

dummyCh4 N4 outlet Prismatic 1 10.2 7 320 10 1 1 0.035 1 No

OVERFLOW ROUTE DETAILS

Name From To Travel Spill Crest Weir Cross Safe DepthSafeDepth Safe Bed D/S Area

Time Level Length Coeff. C Section Major StormsMinor StormsDxV Slope Contributing

(min) (m) (m) (m) (m) (sq.m/sec) (%) %

OF Basin Nout 6 10.23 27 1.7 spillway 0.3 0.3 0.6 1 0
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DRAINS Results Spreadsheet - Undeveloped 1 year ARI

DRAINS results prepared 04 March, 2010 from Version 2009.07

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N2 11.09 0.861

detbasin 10.36 0

outlet 10.4 0.372

OUT 10.2 0

N3 11.06 0.395

N1 11.11 1.056

N4 10.4 0.805

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Catchment2 0.861 0 0.861 1 75.69 0 AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

Catchment5 0.372 0 0.372 1 47.78 0 AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

Catchment3 0.395 0 0.395 1 55.6 0 AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

Catchment1 1.056 0.749 0.336 11.94 46.05 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

Catchment4 0.805 0.608 0.216 10.22 39.9 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1



Outflow Volumes for Total Catchment (8.33 impervious + 67.9 pervious = 76.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 1 year, 5 minutes storm, average 76 mm/h, Zone 1 4829.8 481.59 (10.0%) 444.47 (84.2%) 37.11 (0.9%)

AR&R 1 year, 10 minutes storm, average 58 mm/h, Zone 1 7371.8 1744.10 (23.7%) 722.27 (89.7%) 1021.83 (15.6%)

AR&R 1 year, 15 minutes storm, average 48.4 mm/h, Zone 1 9227.46 3256.91 (35.3%) 925.06 (91.7%) 2331.85 (28.4%)

AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1 10727.24 4469.57 (41.7%) 1088.96 (92.9%) 3380.61 (35.4%)

AR&R 1 year, 25 minutes storm, average 37.6 mm/h, Zone 1 11947.4 5434.15 (45.5%) 1222.30 (93.6%) 4211.85 (39.6%)

AR&R 1 year, 30 minutes storm, average 34.2 mm/h, Zone 1 13040.46 6200.26 (47.5%) 1341.75 (94.2%) 4858.51 (41.8%)

AR&R 1 year, 45 minutes storm, average 27.4 mm/h, Zone 1 15671.43 7970.10 (50.9%) 1629.27 (95.1%) 6340.83 (45.4%)

AR&R 1 year, 1 hour storm, average 23.2 mm/h, Zone 1 17692.32 9382.76 (53.0%) 1850.12 (95.7%) 7532.64 (47.8%)

AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1 20704.59 11063.02 (53.4%) 2179.30 (96.3%) 8883.72 (48.2%)

AR&R 1 year, 2 hours storm, average 15.1 mm/h, Zone 1 23030.52 11980.47 (52.0%) 2433.49 (96.7%) 9546.98 (46.5%)

AR&R 1 year, 3 hours storm, average 11.6 mm/h, Zone 1 26538.48 12995.60 (49.0%) 2816.84 (97.1%) 10178.76 (43.1%)

AR&R 1 year, 4.5 hours storm, average 8.96 mm/h, Zone 1 30748.04 13452.29 (43.8%) 3276.87 (97.5%) 10175.42 (37.2%)

CHANNEL DETAILS

Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

dummyCh2 0.861 0.9 AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

Chdetbasin 1.941 1.2 AR&R 1 year, 1 hour storm, average 23.2 mm/h, Zone 1

ChnlOUT 2.859 1.4 AR&R 1 year, 1 hour storm, average 23.2 mm/h, Zone 1

dummyCh3 0.395 0.7 AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

dummyCh1 1.056 1 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

dummyCh4 0.805 0.5 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

CONTINUITY CHECK for AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

Node Inflow Outflow Storage ChangeDifference

(cu.m) (cu.m) (cu.m) %

N2 3665.89 3665.89 0 0

detbasin 8018.8 8018.81 0 0

outlet 11063.04 11063.03 0 0

OUT 11063.03 11063.03 0 0

N3 1282.47 1282.47 0 0

N1 3070.44 3070.44 0 0

N4 1968.63 1968.63 0 0



DRAINS Results Spreadsheet - Undeveloped 10 year ARI

DRAINS results prepared 04 March, 2010 from Version 2009.07

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N2 11.2 2.853

detbasin 10.52 0

outlet 10.6 1.159

OUT 10.2 0

N3 11.12 1.243

N1 11.19 2.661

N4 10.6 1.917

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Catchment2 2.853 0 2.853 1 59.94 0 AR&R 10 year, 1.5 hours storm, average 34 mm/h, Zone 1

Catchment5 1.159 0 1.159 1 35.18 0 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

Catchment3 1.243 0 1.243 1 40.7 0 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

Catchment1 2.661 1.571 1.311 9.89 38.34 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

Catchment4 1.917 1.22 0.84 8.48 33.34 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1



Outflow Volumes for Total Catchment (8.33 impervious + 67.9 pervious = 76.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 10 year, 5 minutes storm, average 144 mm/h, Zone 1 9151.2 4093.63 (44.7%) 916.72 (91.7%) 3176.91 (39.0%)

AR&R 10 year, 10 minutes storm, average 110 mm/h, Zone 1 13981 8496.43 (60.8%) 1444.54 (94.5%) 7051.89 (56.6%)

AR&R 10 year, 15 minutes storm, average 91 mm/h, Zone 1 17349.15 11523.67 (66.4%) 1812.61 (95.6%) 9711.05 (62.8%)

AR&R 10 year, 20 minutes storm, average 79 mm/h, Zone 1 20081.8 13972.55 (69.6%) 2111.25 (96.2%) 11861.30 (66.3%)

AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1 22560.25 16121.23 (71.5%) 2382.10 (96.6%) 13739.13 (68.4%)

AR&R 10 year, 30 minutes storm, average 64 mm/h, Zone 1 24403.2 17615.95 (72.2%) 2583.50 (96.9%) 15032.45 (69.2%)

AR&R 10 year, 45 minutes storm, average 51 mm/h, Zone 1 29169.45 21500.94 (73.7%) 3104.36 (97.4%) 18396.58 (70.8%)

AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1 33020.58 24631.31 (74.6%) 3525.22 (97.7%) 21106.09 (71.8%)

AR&R 10 year, 1.5 hours storm, average 34 mm/h, Zone 1 38892.6 28985.13 (74.5%) 4166.93 (98.0%) 24818.20 (71.6%)

AR&R 10 year, 2 hours storm, average 28.5 mm/h, Zone 1 43468.2 31977.71 (73.6%) 4666.96 (98.2%) 27310.75 (70.5%)

AR&R 10 year, 3 hours storm, average 22.2 mm/h, Zone 1 50789.16 36639.23 (72.1%) 5467.02 (98.5%) 31172.21 (68.9%)

AR&R 10 year, 4.5 hours storm, average 17.3 mm/h, Zone 1 59368.39 40977.23 (69.0%) 6404.57 (98.7%) 34572.65 (65.4%)

CHANNEL DETAILS

Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

dummyCh2 2.853 1.4 AR&R 10 year, 1.5 hours storm, average 34 mm/h, Zone 1

Chdetbasin 5.809 1.7 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

ChnlOUT 8.156 1.9 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

dummyCh3 1.243 1.1 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

dummyCh1 2.661 1.4 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

dummyCh4 1.917 0.6 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

CONTINUITY CHECK for AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

Node Inflow Outflow Storage ChangeDifference

(cu.m) (cu.m) (cu.m) %

N2 8791.89 8791.89 0 0

detbasin 18162.19 18162.19 0 0

outlet 24631.29 24631.26 0 0

OUT 24631.26 24631.26 0 0

N3 3024.64 3024.64 0 0

N1 6345.66 6345.66 0 0

N4 3945.19 3945.19 0 0



Outflow Volumes for Total Catchment (8.33 impervious + 67.9 pervious = 76.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 100 year, 5 minutes storm, average 220 mm/h, Zone 1 13981 9042.51 (64.7%) 1444.54 (94.5%) 7597.97 (61.0%)

AR&R 100 year, 10 minutes storm, average 167 mm/h, Zone 1 21225.7 15852.75 (74.7%) 2236.25 (96.4%) 13616.50 (72.0%)

AR&R 100 year, 15 minutes storm, average 139 mm/h, Zone 1 26500.35 20758.99 (78.3%) 2812.68 (97.1%) 17946.31 (76.0%)

AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1 30504 24438.42 (80.1%) 3250.21 (97.5%) 21188.21 (78.0%)

AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1 33999.25 27562.65 (81.1%) 3632.17 (97.8%) 23930.47 (79.0%)

AR&R 100 year, 30 minutes storm, average 97 mm/h, Zone 1 36986.1 30223.81 (81.7%) 3958.58 (97.9%) 26265.23 (79.7%)

AR&R 100 year, 45 minutes storm, average 77 mm/h, Zone 1 44040.15 36397.49 (82.6%) 4729.46 (98.3%) 31668.02 (80.7%)

AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1 49569.01 41121.61 (83.0%) 5333.68 (98.5%) 35787.93 (81.1%)

AR&R 100 year, 1.5 hours storm, average 52 mm/h, Zone 1 59482.8 49460.97 (83.2%) 6417.06 (98.7%) 43043.91 (81.2%)

AR&R 100 year, 2 hours storm, average 43.4 mm/h, Zone 1 66193.69 54561.16 (82.4%) 7150.43 (98.8%) 47410.73 (80.4%)

AR&R 100 year, 3 hours storm, average 34 mm/h, Zone 1 77785.21 63284.89 (81.4%) 8417.20 (99.0%) 54867.69 (79.2%)

AR&R 100 year, 4.5 hours storm, average 26.7 mm/h, Zone 1 91626.39 72553.77 (79.2%) 9929.81 (99.2%) 62623.96 (76.7%)

CHANNEL DETAILS

Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

dummyCh2 5.312 1.7 AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1

Chdetbasin 10.668 2.1 AR&R 100 year, 45 minutes storm, average 77 mm/h, Zone 1

ChnlOUT 14.73 2.3 AR&R 100 year, 45 minutes storm, average 77 mm/h, Zone 1

dummyCh3 2.231 1.3 AR&R 100 year, 45 minutes storm, average 77 mm/h, Zone 1

dummyCh1 4.257 1.6 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

dummyCh4 2.974 0.7 AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1

CONTINUITY CHECK for AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1

Node Inflow Outflow Storage ChangeDifference

(cu.m) (cu.m) (cu.m) %

N2 14955.88 14955.88 0 0

detbasin 30460.34 30460.3 0 0

outlet 41121.63 41121.67 0 0

OUT 41121.67 41121.67 0 0

N3 5115.75 5115.75 0 0

N1 10388.69 10388.69 0 0

N4 6400.68 6400.68 0 0



DRAINS Results Spreadsheet - Undeveloped 100 year ARI

DRAINS results prepared 04 March, 2010 from Version 2009.07

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N2 11.3 5.312

detbasin 10.68 0

outlet 10.79 2.007

OUT 10.2 0

N3 11.17 2.231

N1 11.26 4.257

N4 10.79 2.974

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Catchment2 5.312 0 5.312 1 47.39 0 AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1

Catchment5 2.007 0 2.007 1 30.66 0 AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1

Catchment3 2.231 0 2.231 1 33.35 0 AR&R 100 year, 45 minutes storm, average 77 mm/h, Zone 1

Catchment1 4.257 2.284 2.361 8.2 32.03 0 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

Catchment4 2.974 1.712 1.631 7.35 29.05 0 AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1
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DRAINS Results Spreadsheet - Developed 1 year ARI

DRAINS results prepared 04 March, 2010 from Version 2009.07

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N2 11.1 1.01

detbasin 10.42 0

outlet 10.46 0.372

OUT 0.26 0

N3 11.08 0.758

N1 11.13 1.431

N4 10.46 0.831

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Catchment2 1.01 0.565 0.488 11.82 56.88 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

Catchment5 0.372 0 0.372 1 47.78 0 AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

Catchment3 0.758 0.648 0.121 11.82 51.5 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

Catchment1 1.431 1.244 0.199 14.8 54.24 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

Catchment4 0.831 0.638 0.211 10.22 39.9 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1



Outflow Volumes for Total Catchment (20.4 impervious + 55.9 pervious = 76.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 1 year, 5 minutes storm, average 76 mm/h, Zone 1 4829.8 1116.11 (23.1%) 1087.30 (84.2%) 28.81 (0.8%)

AR&R 1 year, 10 minutes storm, average 58 mm/h, Zone 1 7371.8 2558.84 (34.7%) 1766.86 (89.7%) 791.98 (14.7%)

AR&R 1 year, 15 minutes storm, average 48.4 mm/h, Zone 1 9227.46 4111.20 (44.6%) 2262.94 (91.7%) 1848.26 (27.3%)

AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1 10727.24 5375.10 (50.1%) 2663.88 (92.9%) 2711.22 (34.5%)

AR&R 1 year, 25 minutes storm, average 37.6 mm/h, Zone 1 11947.4 6384.15 (53.4%) 2990.07 (93.6%) 3394.08 (38.8%)

AR&R 1 year, 30 minutes storm, average 34.2 mm/h, Zone 1 13040.46 7216.04 (55.3%) 3282.29 (94.2%) 3933.75 (41.2%)

AR&R 1 year, 45 minutes storm, average 27.4 mm/h, Zone 1 15671.43 9135.26 (58.3%) 3985.63 (95.1%) 5149.63 (44.8%)

AR&R 1 year, 1 hour storm, average 23.2 mm/h, Zone 1 17692.32 10660.90 (60.3%) 4525.89 (95.7%) 6135.01 (47.3%)

AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1 20704.59 12589.31 (60.8%) 5331.16 (96.3%) 7258.16 (47.8%)

AR&R 1 year, 2 hours storm, average 15.1 mm/h, Zone 1 23030.52 13767.79 (59.8%) 5952.96 (96.7%) 7814.83 (46.3%)

AR&R 1 year, 3 hours storm, average 11.6 mm/h, Zone 1 26538.48 15227.52 (57.4%) 6890.77 (97.1%) 8336.76 (42.9%)

AR&R 1 year, 4.5 hours storm, average 8.96 mm/h, Zone 1 30748.04 16370.02 (53.2%) 8016.11 (97.5%) 8353.91 (37.1%)

CHANNEL DETAILS

Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

dummyCh2 1.01 1 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

Chdetbasin 3.17 1.4 AR&R 1 year, 25 minutes storm, average 37.6 mm/h, Zone 1

ChnlOUT 4.217 1.6 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

dummyCh3 0.758 0.9 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

dummyCh1 1.431 1.1 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

dummyCh4 0.831 0.3 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

CONTINUITY CHECK for AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

Node Inflow Outflow Storage ChangeDifference

(cu.m) (cu.m) (cu.m) %

N2 4128.78 4128.78 0 0

detbasin 9521.73 9521.72 0 0

outlet 12589.32 12589.33 0 0

OUT 12589.33 12589.33 0 0

N3 1793.8 1793.8 0 0

N1 3599.14 3599.14 0 0

N4 1992 1992 0 0



DRAINS Results Spreadsheet - Developed 10 year ARI

DRAINS results prepared 04 March, 2010 from Version 2009.07

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N2 11.2 2.766

detbasin 10.59 0

outlet 10.68 1.159

OUT 0.48 0

N3 11.15 1.747

N1 11.22 3.348

N4 10.67 1.962

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Catchment2 2.766 1.181 1.908 9.79 47.13 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

Catchment5 1.159 0 1.159 1 35.18 0 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

Catchment3 1.747 1.354 0.472 9.79 42.77 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

Catchment1 3.348 2.7 0.78 12.21 44.99 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

Catchment4 1.962 1.281 0.82 8.48 33.34 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1



Outflow Volumes for Total Catchment (20.4 impervious + 55.9 pervious = 76.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 10 year, 5 minutes storm, average 144 mm/h, Zone 1 9151.2 4802.85 (52.5%) 2242.56 (91.7%) 2560.29 (38.2%)

AR&R 10 year, 10 minutes storm, average 110 mm/h, Zone 1 13981 9279.39 (66.4%) 3533.72 (94.5%) 5745.67 (56.1%)

AR&R 10 year, 15 minutes storm, average 91 mm/h, Zone 1 17349.15 12367.86 (71.3%) 4434.14 (95.6%) 7933.72 (62.4%)

AR&R 10 year, 20 minutes storm, average 79 mm/h, Zone 1 20081.8 14865.56 (74.0%) 5164.67 (96.2%) 9700.89 (65.9%)

AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1 22560.25 17076.62 (75.7%) 5827.25 (96.6%) 11249.37 (68.1%)

AR&R 10 year, 30 minutes storm, average 64 mm/h, Zone 1 24403.2 18629.76 (76.3%) 6319.94 (96.9%) 12309.82 (68.8%)

AR&R 10 year, 45 minutes storm, average 51 mm/h, Zone 1 29169.45 22672.22 (77.7%) 7594.11 (97.4%) 15078.10 (70.6%)

AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1 33020.58 25934.21 (78.5%) 8623.64 (97.7%) 17310.56 (71.6%)

AR&R 10 year, 1.5 hours storm, average 34 mm/h, Zone 1 38892.6 30562.33 (78.6%) 10193.43 (98.0%) 20368.90 (71.5%)

AR&R 10 year, 2 hours storm, average 28.5 mm/h, Zone 1 43468.2 33839.88 (77.8%) 11416.65 (98.2%) 22423.23 (70.4%)

AR&R 10 year, 3 hours storm, average 22.2 mm/h, Zone 1 50789.16 38977.01 (76.7%) 13373.78 (98.5%) 25603.23 (68.8%)

AR&R 10 year, 4.5 hours storm, average 17.3 mm/h, Zone 1 59368.39 44066.79 (74.2%) 15667.31 (98.7%) 28399.48 (65.3%)

CHANNEL DETAILS

Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

dummyCh2 2.766 1.4 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

Chdetbasin 7.861 1.9 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

ChnlOUT 10.63 2.1 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

dummyCh3 1.747 1.2 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

dummyCh1 3.348 1.5 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

dummyCh4 1.962 0.4 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

CONTINUITY CHECK for AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

Node Inflow Outflow Storage ChangeDifference

(cu.m) (cu.m) (cu.m) %

N2 9189 9189 0 0

detbasin 19445.05 19445.07 0 0

outlet 25934.19 25934.21 0 0

OUT 25934.21 25934.21 0 0

N3 3460.04 3460.04 0 0

N1 6796.02 6796.02 0 0

N4 3965.21 3965.21 0 0



DRAINS Results Spreadsheet - Developed 100 year ARI

DRAINS results prepared 04 March, 2010 from Version 2009.07

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N2 11.29 4.904

detbasin 10.74 0

outlet 10.86 2.007

OUT 0.66 0

N3 11.19 2.618

N1 11.31 5.431

N4 10.85 3.031

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Catchment2 4.904 1.312 4.551 10.95 52.72 0 AR&R 100 year, 1.5 hours storm, average 52 mm/h, Zone 1

Catchment5 2.007 0 2.007 1 30.66 0 AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1

Catchment3 2.618 1.968 0.852 8.12 35.61 0 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

Catchment1 5.431 4.172 1.408 10.08 37.42 0 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

Catchment4 3.031 1.799 1.592 7.35 29.05 0 AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1



Outflow Volumes for Total Catchment (20.4 impervious + 55.9 pervious = 76.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 100 year, 5 minutes storm, average 220 mm/h, Zone 1 13981 9736.90 (69.6%) 3533.72 (94.5%) 6203.17 (60.6%)

AR&R 100 year, 10 minutes storm, average 167 mm/h, Zone 1 21225.7 16621.56 (78.3%) 5470.47 (96.4%) 11151.08 (71.7%)

AR&R 100 year, 15 minutes storm, average 139 mm/h, Zone 1 26500.35 21592.88 (81.5%) 6880.56 (97.1%) 14712.32 (75.8%)

AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1 30504 25331.75 (83.0%) 7950.88 (97.5%) 17380.88 (77.8%)

AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1 33999.25 28520.58 (83.9%) 8885.27 (97.8%) 19635.31 (78.8%)

AR&R 100 year, 30 minutes storm, average 97 mm/h, Zone 1 36986.1 31240.34 (84.5%) 9683.75 (97.9%) 21556.59 (79.5%)

AR&R 100 year, 45 minutes storm, average 77 mm/h, Zone 1 44040.15 37569.51 (85.3%) 11569.55 (98.3%) 25999.97 (80.6%)

AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1 49569.01 42438.30 (85.6%) 13047.59 (98.5%) 29390.72 (80.9%)

AR&R 100 year, 1.5 hours storm, average 52 mm/h, Zone 1 59482.8 51060.56 (85.8%) 15697.89 (98.7%) 35362.67 (81.1%)

AR&R 100 year, 2 hours storm, average 43.4 mm/h, Zone 1 66193.69 56446.22 (85.3%) 17491.96 (98.8%) 38954.26 (80.3%)

AR&R 100 year, 3 hours storm, average 34 mm/h, Zone 1 77785.21 65681.66 (84.4%) 20590.78 (99.0%) 45090.89 (79.1%)

AR&R 100 year, 4.5 hours storm, average 26.7 mm/h, Zone 1 91626.39 75764.69 (82.7%) 24291.08 (99.2%) 51473.61 (76.7%)

CHANNEL DETAILS

Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

dummyCh2 4.904 1.7 AR&R 100 year, 1.5 hours storm, average 52 mm/h, Zone 1

Chdetbasin 12.734 2.2 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

ChnlOUT 17.25 2.5 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

dummyCh3 2.618 1.4 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

dummyCh1 5.431 1.7 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

dummyCh4 3.031 0.5 AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1

CONTINUITY CHECK for AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1

Node Inflow Outflow Storage ChangeDifference

(cu.m) (cu.m) (cu.m) %

N2 15356.27 15356.27 0 0

detbasin 31756.69 31756.72 0 0

outlet 42438.24 42438.28 0 0

OUT 42438.28 42438.28 0 0

N3 5556.04 5556.04 0 0

N1 10844.4 10844.4 0 0

N4 6420.87 6420.87 0 0
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DRAINS Results Spreadsheet - Developed with Detention Basin 1 year ARI

DRAINS results prepared 29 February, 2012 from Version 2012.02

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N2 11.1 1.01

Nout 9.43 0

outlet 7.17 0.372

OUT 6.17 0

N3 11.08 0.758

N1 11.13 1.431

N4 10.29 0.831

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Catchment2 1.01 0.565 0.488 11.82 56.88 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

Catchment5 0.372 0 0.372 1 47.78 0 AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1Catchment5 0.372 0 0.372 1 47.78 0 AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

Catchment3 0.758 0.648 0.121 11.82 51.5 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

Catchment1 1.431 1.244 0.199 14.8 54.24 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

Catchment4 0.831 0.638 0.211 10.22 39.9 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1



Outflow Volumes for Total Catchment (20.4 impervious + 55.9 pervious = 76.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 1 year, 5 minutes storm, average 76 mm/h, Zone 1 4829.8 1116.12 (23.1%) 1087.31 (84.2%) 28.81 (0.8%)

AR&R 1 year, 10 minutes storm, average 58 mm/h, Zone 1 7371.8 2558.85 (34.7%) 1766.87 (89.7%) 791.98 (14.7%)

AR&R 1 year, 15 minutes storm, average 48.4 mm/h, Zone 1 9227.46 4111.20 (44.6%) 2262.94 (91.7%) 1848.25 (27.3%)

AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1 10727.24 5375.10 (50.1%) 2663.89 (92.9%) 2711.22 (34.5%)

AR&R 1 year, 25 minutes storm, average 37.6 mm/h, Zone 1 11947.4 6384.16 (53.4%) 2990.07 (93.6%) 3394.08 (38.8%)

AR&R 1 year, 30 minutes storm, average 34.2 mm/h, Zone 1 13040.46 7216.05 (55.3%) 3282.28 (94.2%) 3933.77 (41.2%)

AR&R 1 year, 45 minutes storm, average 27.4 mm/h, Zone 1 15671.43 9135.27 (58.3%) 3985.63 (95.1%) 5149.64 (44.8%)

AR&R 1 year, 1 hour storm, average 23.2 mm/h, Zone 1 17692.32 10660.90 (60.3%) 4525.88 (95.7%) 6135.02 (47.3%)

AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1 20704.59 12589.39 (60.8%) 5331.16 (96.3%) 7258.23 (47.8%)

AR&R 1 year, 2 hours storm, average 15.1 mm/h, Zone 1 23030.52 13767.78 (59.8%) 5952.97 (96.7%) 7814.81 (46.3%)

AR&R 1 year, 3 hours storm, average 11.6 mm/h, Zone 1 26538.48 15227.55 (57.4%) 6890.76 (97.1%) 8336.79 (42.9%)

AR&R 1 year, 4.5 hours storm, average 8.96 mm/h, Zone 1 30748.04 16370.05 (53.2%) 8016.12 (97.5%) 8353.93 (37.1%)

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)

PipeBasin 1.488 5.76 9.642 9.432 AR&R 1 year, 2 hours storm, average 15.1 mm/h, Zone 1

CHANNEL DETAILSCHANNEL DETAILS

Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

dummyCh2 1.01 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

Chdetbasin 1.488 0 AR&R 1 year, 2 hours storm, average 15.1 mm/h, Zone 1

ChnlOUT 2.199 0 AR&R 1 year, 2 hours storm, average 15.1 mm/h, Zone 1

dummyCh3 0.758 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

dummyCh1 1.431 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

dummyCh4 0.831 0 AR&R 1 year, 20 minutes storm, average 42.2 mm/h, Zone 1

OVERFLOW ROUTE DETAILS

Name Max Q U/S Max Q D/S Safe Q Max D Max DxV Max Width Max V Due to Storm

OF 0 0 10.584 0 0 0 0



DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q Max Q

Total Low Level High Level

Basin 10.03 4080.4 1.488 1.488 0

CONTINUITY CHECK for AR&R 1 year, 1.5 hours storm, average 18.1 mm/h, Zone 1

Node Inflow Outflow Storage ChangeDifference

(cu.m) (cu.m) (cu.m) %

N2 4128.77 4128.77 0 0

Basin 9521.72 7704.72 1817.19 0

Nout 7704.72 7704.31 0 0

outlet 10771.9 10771.49 0 0

OUT 10771.49 10771.49 0 0

N3 1793.81 1793.81 0 0

N1 3599.14 3599.14 0 0

N4 1992 1992 0 0



DRAINS Results Spreadsheet - Developed with Detention Basin 10 year ARI

DRAINS results prepared 29 February, 2012 from Version 2012.02

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N2 11.2 2.766

Nout 9.59 1.648

outlet 7.37 1.159

OUT 6.37 0

N3 11.15 1.747

N1 11.22 3.348

N4 10.36 1.962

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Catchment2 2.766 1.181 1.908 9.79 47.13 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

Catchment5 1.159 0 1.159 1 35.18 0 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1Catchment5 1.159 0 1.159 1 35.18 0 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

Catchment3 1.747 1.354 0.472 9.79 42.77 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

Catchment1 3.348 2.7 0.78 12.21 44.99 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

Catchment4 1.962 1.281 0.82 8.48 33.34 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1



Outflow Volumes for Total Catchment (20.4 impervious + 55.9 pervious = 76.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 10 year, 5 minutes storm, average 144 mm/h, Zone 1 9151.2 4802.84 (52.5%) 2242.55 (91.7%) 2560.29 (38.2%)

AR&R 10 year, 10 minutes storm, average 110 mm/h, Zone 1 13981 9279.38 (66.4%) 3533.71 (94.5%) 5745.67 (56.1%)

AR&R 10 year, 15 minutes storm, average 91 mm/h, Zone 1 17349.15 12367.80 (71.3%) 4434.09 (95.6%) 7933.71 (62.4%)

AR&R 10 year, 20 minutes storm, average 79 mm/h, Zone 1 20081.8 14865.56 (74.0%) 5164.67 (96.2%) 9700.89 (65.9%)

AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1 22560.25 17076.62 (75.7%) 5827.23 (96.6%) 11249.39 (68.1%)

AR&R 10 year, 30 minutes storm, average 64 mm/h, Zone 1 24403.2 18629.73 (76.3%) 6319.93 (96.9%) 12309.80 (68.8%)

AR&R 10 year, 45 minutes storm, average 51 mm/h, Zone 1 29169.45 22672.23 (77.7%) 7594.10 (97.4%) 15078.12 (70.6%)

AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1 33020.58 25934.19 (78.5%) 8623.65 (97.7%) 17310.54 (71.6%)

AR&R 10 year, 1.5 hours storm, average 34 mm/h, Zone 1 38892.6 30562.36 (78.6%) 10193.45 (98.0%) 20368.90 (71.5%)

AR&R 10 year, 2 hours storm, average 28.5 mm/h, Zone 1 43468.2 33839.86 (77.8%) 11416.63 (98.2%) 22423.23 (70.4%)

AR&R 10 year, 3 hours storm, average 22.2 mm/h, Zone 1 50789.16 38976.95 (76.7%) 13373.79 (98.5%) 25603.17 (68.8%)

AR&R 10 year, 4.5 hours storm, average 17.3 mm/h, Zone 1 59368.39 44066.68 (74.2%) 15667.34 (98.7%) 28399.34 (65.3%)

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)

PipeBasin 3.323 6.88 9.72 9.591 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

CHANNEL DETAILSCHANNEL DETAILS

Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

dummyCh2 2.766 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

Chdetbasin 4.95 0 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

ChnlOUT 7.096 0 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

dummyCh3 1.747 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

dummyCh1 3.348 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

dummyCh4 1.962 0 AR&R 10 year, 25 minutes storm, average 71 mm/h, Zone 1

OVERFLOW ROUTE DETAILS

Name Max Q U/S Max Q D/S Safe Q Max D Max DxV Max Width Max V Due to Storm

OF 1.648 1.648 10.584 0.098 0.06 27.92 0.6 AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1



DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q Max Q

Total Low Level High Level

Basin 10.34 6704.6 4.971 3.323 1.648

CONTINUITY CHECK for AR&R 10 year, 1 hour storm, average 43.3 mm/h, Zone 1

Node Inflow Outflow Storage ChangeDifference

(cu.m) (cu.m) (cu.m) %

N2 9189 9189 0 0

Basin 19445.09 16914.04 2531.41 0

Nout 16914.03 16913.26 0 0

outlet 23402.38 23401.59 0 0

OUT 23401.59 23401.59 0 0

N3 3460.04 3460.04 0 0

N1 6796.03 6796.03 0 0

N4 3965.2 3965.2 0 0



DRAINS Results Spreadsheet - Developed with Detention Basin 100 year ARI

DRAINS results prepared 29 February, 2012 from Version 2012.02

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N2 11.29 4.904

Nout 10.2 6.396

outlet 10.2 2.007

OUT 10.2 0

N3 11.19 2.618

N1 11.31 5.431

N4 10.41 3.031

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

Catchment2 4.904 1.312 4.551 10.95 52.72 0 AR&R 100 year, 1.5 hours storm, average 52 mm/h, Zone 1

Catchment5 2.007 0 2.007 1 30.66 0 AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1Catchment5 2.007 0 2.007 1 30.66 0 AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1

Catchment3 2.618 1.968 0.852 8.12 35.61 0 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

Catchment1 5.431 4.172 1.408 10.08 37.42 0 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

Catchment4 3.031 1.799 1.592 7.35 29.05 0 AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1



Outflow Volumes for Total Catchment (20.4 impervious + 55.9 pervious = 76.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 100 year, 5 minutes storm, average 220 mm/h, Zone 1 13981 9736.89 (69.6%) 3533.72 (94.5%) 6203.17 (60.6%)

AR&R 100 year, 10 minutes storm, average 167 mm/h, Zone 1 21225.7 16621.55 (78.3%) 5470.47 (96.4%) 11151.08 (71.7%)

AR&R 100 year, 15 minutes storm, average 139 mm/h, Zone 1 26500.35 21592.88 (81.5%) 6880.57 (97.1%) 14712.31 (75.8%)

AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1 30504 25331.77 (83.0%) 7950.87 (97.5%) 17380.90 (77.8%)

AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1 33999.25 28520.58 (83.9%) 8885.26 (97.8%) 19635.32 (78.8%)

AR&R 100 year, 30 minutes storm, average 97 mm/h, Zone 1 36986.1 31240.39 (84.5%) 9683.76 (97.9%) 21556.63 (79.5%)

AR&R 100 year, 45 minutes storm, average 77 mm/h, Zone 1 44040.15 37569.54 (85.3%) 11569.54 (98.3%) 26000.00 (80.6%)

AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1 49569.01 42438.26 (85.6%) 13047.56 (98.5%) 29390.70 (80.9%)

AR&R 100 year, 1.5 hours storm, average 52 mm/h, Zone 1 59482.8 51060.61 (85.8%) 15697.97 (98.7%) 35362.64 (81.1%)

AR&R 100 year, 2 hours storm, average 43.4 mm/h, Zone 1 66193.69 56446.44 (85.3%) 17492.11 (98.8%) 38954.33 (80.3%)

AR&R 100 year, 3 hours storm, average 34 mm/h, Zone 1 77785.21 65681.67 (84.4%) 20590.71 (99.0%) 45090.97 (79.1%)

AR&R 100 year, 4.5 hours storm, average 26.7 mm/h, Zone 1 91626.39 75764.37 (82.7%) 24290.83 (99.2%) 51473.54 (76.7%)

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)

PipeBasin 4.317 1.92 10.245 10.2 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

CHANNEL DETAILSCHANNEL DETAILS

Name Max Q Max V Chainage Max Due to Storm

(cu.m/s) (m/s) (m) HGL (m)

dummyCh2 4.904 0 AR&R 100 year, 1.5 hours storm, average 52 mm/h, Zone 1

Chdetbasin 10.478 0 AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1

ChnlOUT 14.565 0 AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1

dummyCh3 2.618 0 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

dummyCh1 5.431 0 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1

dummyCh4 3.031 0 AR&R 100 year, 25 minutes storm, average 107 mm/h, Zone 1

OVERFLOW ROUTE DETAILS

Name Max Q U/S Max Q D/S Safe Q Max D Max DxV Max Width Max V Due to Storm

OF 6.396 6.396 10.584 0.221 0.23 27.94 1.04 AR&R 100 year, 20 minutes storm, average 120 mm/h, Zone 1



DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q Max Q

Total Low Level High Level

Basin 10.5 8170.5 10.713 4.317 6.396

CONTINUITY CHECK for AR&R 100 year, 1 hour storm, average 65 mm/h, Zone 1

Node Inflow Outflow Storage ChangeDifference

(cu.m) (cu.m) (cu.m) %

N2 15356.28 15356.28 0 0

Basin 31756.77 31756.7 0 0

Nout 31756.73 31756.74 0 0

outlet 42438.26 42438.19 0 0

OUT 42438.19 42438.19 0 0

N3 5556.02 5556.02 0 0

N1 10844.43 10844.43 0 0

N4 6420.88 6420.88 0 0
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Hydrograph 
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Nutrient Control Pond Calculations
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Appendix D 
 
 

Nutrient Control Pond Calculations 

 

 



Sizing of Wetlands 

The Constucted Wetlands Manual (DL&WC) 1998

(example page 254 Volume 2)

Determine average daily runoff (RunoffDA)

Land Use Type Area (ha) % yield (Table10-5) RunoffDA (m
3
/day)

Residential 18.57 45 261.9

Medium Density Res. 0 50 0.0

Industrial 0 80 0.0

Rural Residential 0 10 0.0

18.57  RunoffDA      261.9 m
3
/day

Mean Annual Rainfall for Newcastle  1143.8mm

Wetland to be designed to achieve 50-70% removal of phosphorus

Average Depths

Generic Curve Method (from fig 16-8)

choose Volume Open Water: Volume Reed Bed Ratio (typ. 2:1)

3 :1

Average Depth dAV 0.9 m    (fig 16-8)

Modified mean annual runoff method

choose  area reed bed:area open water for macrophyte zone (typ 3:1)

water quality (4:1), habitat (1.5:1) 3 :1

Average Depth Macrophyte zone 0.7 m  (fig 16-9)

(R:/ps/dev/subdiv) 10050 Dlawcwet r2.xls 15/02/2012

Average Depth Macrophyte zone 0.7 m  (fig 16-9)

System Sizing

Generic Curve Method

i)  determine the % of phosphorus removal rate (50 or 70%)

50 %

ii)  determine hydralic residence time

Hydraulic Retention Time (HRT) 12 days 

iii)  determine wetland system volume (eq'n 16-3)

volume = RunoffDA * HRT = 3142 m
3

iv)  determine wetland area (eq'n 16-4)

area = volume/dav 3492 m
2

ZONE SIZING

Deep Water Zone (removal of sediment)

NB: Council standard GPT is designed to capture 75% of >0.04mm

Deep Water zone to capture finer sediments than GPT

i)  determine min. diam of particales to be captured

0.05 mm

ii) Settling Velocity & 0.0019 m/s   Table 16-6

ii) sedimentation efficiency ef 76ii) sedimentation efficiency ef 76

(R:/ps/dev/subdiv) 10050 Dlawcwet r2.xls 15/02/2012



iii)  design flow rate (Q)

Q1 2.17 m
3
/s (DRAINS)

iv)  Surface Area Required (eqn 16-5)

As 1503 m
2

v)  Calculate pond dimensions (eqn 16-6 & 16-7)

width 22.4 m

length 67.1 m

Macrophyte Zone

NB: Flows in excess of 2 year ARI should be diverted around this zone

i)  determine the required detention factor Df

RDAV 132 mm  table 16-7 (Newcastle)

for 50 % dissolved phosphorus removal

Df 11.1 eqn 16-8

ii)  calculate volume of macrophyte zone (eqn 16-10)

Volume = Df * RunoffDA 2896 m
3

Macrophyte Zone

3103 reed bed m
2

Area = vol/dAV 4138 m
2

1034 open water m
2

Total Wetland Area (Zone Sizing) 5641 m
2  

(final sizing) = Deep Water Zone + Macrophyte Zone

Total Wetland Area (Generic method) 3492 m
2  

(preliminary sizing)

Design of Surcharging in Macrophyte Zone

Aim to capture 'first flush'.  ie first 10mm (Catchment <40ha)

(R:/ps/dev/subdiv) 10050 Dlawcwet r2.xls 15/02/2012

Aim to capture 'first flush'.  ie first 10mm (Catchment <40ha)

or first 25mm (Catchment >40ha)

Fraction impervious (%) 45 %

Catchment Area (ha) 18.57 ha

volume of surcharge pool 835.65 m^3

min. depth of surcharge pool 0.20 m  (assumes depth over macrophyte zone only

 - zone sizing method)

(R:/ps/dev/subdiv) 10050 Dlawcwet r2.xls 15/02/2012
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DRAINS Nodal Layout 
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Stormwater Management Plan for DA 

412 – 414 Cessnock Road, Gillieston Heights (Lot 21 & 22 DP 1092105) 
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Gillieston Grove, Stage 6 – Engineering Plan Extracts 
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