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1. INTRODUCTION 

This revised Functional Servicing Report has been prepared by GM BluePlan Engineering Limited in support of 

the Draft Plans of Subdivision and Zoning By-Law Amendments for the proposed residential developments 

referred to as the Marsville North Subdivision (the east half of Lot 6, Concession 13 within the Township of East 

Garafraxa, in the County of Dufferin) and the Marsville South Subdivision (the east half of Lot 5, Concession 13 

within the Township of East Garafraxa, in the County of Dufferin).  

 

This report documents the proposed site grading, site servicing, stormwater management system and outlet 

design for the Marsville North Subdivision and Marsville South Subdivision within the Study Area as shown on 

Figure 1. 

 

The site grading, site servicing and stormwater management techniques for the Study Area Including the 

Marsville North and South Subdivisions were derived from the recommendations presented in the following 

plans and reports: 

• Draft Plan of Subdivision for Marsville North Subdivision prepared by GSP Group (dated August 12, 

2024) 

• Draft Plan of Subdivision for Marsville South Subdivision prepared by GSP Group (dated June 7, 2024) 

• Topographic Survey completed by GM BluePlan Engineering Limited (dated December 2019 and 

February 2021) 

• Geotechnical Investigation Report (WSP Canada Inc., dated May 2014) 

• Geotechnical Investigation Marsville North (Marsville Thunderbird) Subdivision, Township of East 

Garafraxa (Marsville) Ontario (V.A. Wood (Guelph) Incorporated, dated February 2020) 

• Foundation Recommendations Marsville North Subdivision (JLP Services Inc., dated April 4, 2022) 

• Geotechnical Investigation, Blackwell Subdivision, Part of Lot 5, Concession 13, Township of East 

Garafraxa (Marsville) (V.A. Wood (Guelph) Inc., dated February 2020) 

• Foundation Recommendations Marsville South Subdivision (JLP Services Inc., dated April 4, 2022) 

• Marsville Well #2 Well Performance Assessment prepared by Geo Kamp Limited (dated May 2020) 
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Figure No. 1
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• Marsville Water Supply System Small Municipal Residential Drinking Water System Schedule 22 

Summary Report (Dufferin Water Co. Ltd., dated January 1, 2019 to December 31, 2019) 

• Thunderbird Drainage Works (Uderstadt Burnside Ltd., dated April 28, 1981) 

• Brouwer Drainage Works (E.H Uderstadt Inc. dated August 10, 1979) 

• Township of East Garafraxa Official Plan (dated October 26, 2005) 

• Technical Memo - Hydrogeology Executive Summary of Past Reports (GM BluePlan Engineering 

Limited, dated August 2020)  

• Proposed Marsville Heritage Estate Development Hydrogeological Assessment – WSP Canada Inc. 

(2014) 

• Additional Shallow Groundwater Investigation Proposed Marsville Estate Development – WSP Canada 

Inc. (2016) 

• Marsville Heritage Estate – Nitrate Isotope Testing BH3, BH5, and BH9 Memo #1 – GEO KAMP Limited 

(2018) 

• Marsville Heritage Estates Development MEMO #3 – Water Table Slope & Deep BH Performance 

Testing (BH1D, BH8, and BH12) - GEO KAMP Limited (2018) 

• Marsville Heritage Estates Development Regarding Additional Hand Auger Holes MEMO #4 – GEO 

KAMP Limited (2018) 

• Groundwater Impacts Considerations proposed Subdivision Design Marsville, Ontario – Rural 

Developments Consultants Limited (2018) 

• Servicing Options Report, Marsville North, South & Estates Subdivisions, Township of East Garafraxa 

(Marsville), - GM BluePlan Engineering Limited (Revised November 12, 2021) 

• Marsville Servicing Options Report Memo to Council – R.J. Burnside & Associates Limited (November 

18, 2021) 

• Hydrogeological Study for the Marsville South Subdivision – Part Lot 5, Concession 13, Geographic 

Township of East Garafraxa (GM BluePlan Engineering Limited, dated May 2022) 

• Marsville Water System Expansion Municipal Class Environmental Assessment (Schedule B) Project 

File Report (R.J. Burnside & Associates Limited, dated September 2023) 

• Groundwater Level Monitoring Report (GEI Consultants Canada Ltd., dated August 2024) 

2. STUDY AREA INFORMATION 

The 135.8-hectare Study Area, as shown on Figure 1, consists of the following components: 

• Marsville North Subdivision: a proposed 9.73-hectare development bounded by existing agricultural 

lands to the north, 13th Line to the east, existing residential development (commonly referred to as the 

Thunderbird Subdivision) to the south, and existing agricultural lands to the west. The site is currently 

zoned for Agricultural (A) use. The site is grass covered with a portion of the site being cultivated for 

agricultural use. 
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• Marsville South Subdivision: a proposed 27.9-hectare development bounded by existing agricultural 

lands to the south and west, Dufferin County Road 3 to the north and existing residential lands and the 

13th Line to the east. The site is currently zoned for Rural (RU) use. The site is actively cultivated for 

agricultural use. 

• Thunderbird Subdivision: an existing 7.92-hectare development bounded by the existing residential 

lands to the east, Dufferin County Road 3 to the south, existing agricultural lands to the west and the 

proposed Marsville North Subdivision to the north. The Thunderbird Subdivision is currently zoned 

Residential. The site consists of 33 existing single family lots. 

• Existing Residential Lands: 12.46-hectares of residential/commercial lands exists clustered around the 

Dufferin County Road 3 and the 13th Line intersection. These lands are currently zoned 

Residential/Commercial. 

• Agricultural Lands: approximately 77.07-hectares of actively farmed agricultural lands surround the 

Marsville North, Marsville South and Thunderbird Subdivisions. These lands are currently zoned for 

Agricultural use.  

Topography 

The topography of the Study Area generally slopes from south to north. The average gradient across the 

proposed Marsville North and Marsville South developments is approximately 1.5%, with elevations ranging 

from 494.50 mASL along the south boundary of the Marsville South Subdivision to 485.0 mASL along the north 

boundary of the Marsville North Subdivision. 

 

Under existing conditions, storm drainage through the Study Area is generally by overland sheetflow in a south 

to north direction to the Thunderbird and Brouwer Municipal Drains located along the northern boundary of 

the proposed Marsville North Subdivision. 

Soils    

The native on-site soils in the Study Area and throughout the proposed Marsville North and Marsville South 

Subdivisions are described as follows: 

• From the Soil Survey of Dufferin County Ontario Report No. 38 of the Ontario Soil Survey (dated 1964), 

the native on-site soils are described as Harriston Loam (loam and silt loam till) with good drainage 

characteristics and Listowel Loam (loam and silt loam till) with imperfect drainage characteristics. Both 

Harriston Loam and Listowel Loam belong to the hydrologic soil group BC. 

 

Geotechnical Investigations 

The following Geotechnical Investigations have been completed in the Study Area for the proposed 

development properties: 

• Marsville North Subdivision: In May of 2014, WSP Canada Inc. advanced eight (8) boreholes identifying 

a thin layer of topsoil underlain by intermittent layers of sandy silt, sand and silt, and clayey silt and 

sand deposits. The groundwater elevations across the site were found to range from 0.2m to 5.3m 

below original ground surface.  
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In February of 2020 a supplementary investigation was completed. V.A. Wood (Guelph) Inc. advanced 

six (6) boreholes, identifying a topsoil layer underlain by intermittent layers of sand silt till, sand and 

silt, silt clay and sand deposits.  The supplementary groundwater elevations across the site were found 

to range from 0.6m to 5.9m below original ground surface.  

• Marsville South Subdivision: In January of 2020, V.A. Wood (Guelph) Inc. advanced eighteen (18) 

boreholes and identified a thin layer of topsoil underlain by intermittent layers of silt and sand, and 

sandy clayey silt till and sand deposits. The groundwater elevations across the site were found to range 

from 0.3m to 10.5m below original ground surface.  

 

For the Study Area, the reports for the Geotechnical Investigations are attached in the Appendices as follows: 

• Appendix A: Marsville North Subdivision - Geotechnical Investigation Report (WSP Canada Inc., dated 

May 2014). 

• Appendix B: Marsville North Subdivision - Geotechnical Investigation Marsville North (Marsville 

Thunderbird) Subdivision, Township of East Garafraxa (Marsville) Ontario (V.A. Wood (Guelph) 

Incorporated, dated February 2020) and the Foundation Recommendations Marsville North Subdivision 

(JLP Services Inc., dated April 4, 2022) 

• Appendix C: Marsville South Subdivision - Geotechnical Investigation Report (V.A. Wood (Guelph) Inc. 

dated January 2020) and the Foundation Recommendations Marsville South Subdivision (JLP Services 

Inc., dated April 4, 2022) 

 

Groundwater 

As part of the February 2020 Geotechnical Investigations, monitoring wells with data loggers were installed by 

GM Blueplan Engineering Limited across the proposed development sites to establish the seasonal groundwater 

trends. Groundwater elevations across the proposed development sites recorded to date were as follows: 

• Marsville North Subdivision: Groundwater elevations recorded to date have ranged from 0m to 8.7m 

below original ground surface and have been summarized in Appendix D. 

• Marsville South Subdivision: Groundwater elevations recorded to date have ranged from 0m to 6.5m 

below original ground surface and have been summarized in Appendix D. 

 

Existing Site Access and Right-of-Way Cross-Section 

Within the Study Area, the existing site access to the proposed development sites and the existing right-of-way 

cross-section is as follows: 

• Marsville North Subdivision: Access is provided via 13th Line, as well as from Grand Crescent and Maple 

Street located within the existing Thunderbird Subdivision. 

• Marsville South Subdivision: Access is provided via Dufferin County Road 3 and 13th Line. 

• Existing Development: A 20m wide rural right-of-way cross-section provides site access (Grand Crescent 

and Maple Street) and elsewhere in Marsville.  The existing right-of-way cross-section generally consists 

of two asphalt lanes for vehicular travel, gravel shoulders along each side of the asphalt lanes and 

vegetated roadside ditches for the conveyance of storm drainage.  Driveway culverts have also been 

installed within the rural right-of-way to provide driveway access to each of the existing lots. 
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Sanitary Servicing 

Sanitary servicing for all existing residential, commercial and institutional lots within the Marsville Urban 

Boundary is currently provided by individual private on-site septic systems. 

 

Water Servicing 

Water servicing for all existing residential, commercial and institutional lots in Marsville is provided by individual 

private on-site wells, with the exception of the Thunderbird Subdivision. 

 

Water supply for the existing Thunderbird Subdivision (Grand Crescent, Maple Street and Victoria Boulevard) is 

provided from a municipal well (Well No. 1) and pumping station located within the existing park on Grand 

Crescent (north of Dufferin County Road 3). The Permit to Take Water issued for Well No. 1 has an approved 

daily volume of 182m3 and an approved flow rate of 364 L/minute (Dufferin Water Co. Ltd., December 2019). 

 

Well No. 1, which was installed in 1971 to a depth of 91.7m below ground level in bedrock, currently services 

the 33 existing residential lots within the Thunderbird Subdivision (Geo Kamp, May 2020). Well No. 1 provides 

adequate water supply to the Thunderbird Subdivision for domestic / potable use.  Well No. 1 does not provide 

adequate volume or pressure for fire flow protection within the Thunderbird Subdivision. 

 

The water distribution system for the existing Thunderbird Subdivision consists of a 150mm diameter 

watermain extended from the well house and then along Grand Crescent, Victoria Boulevard and Maple Street. 

Fire hydrants have also been provided on the existing water distribution system for flushing of the water 

distribution system. 

 

Storm Drainage 

Storm drainage for all residential, commercial, and institutional lots in Marsville, with the exception of the 

existing Thunderbird Subdivision, is provided by overland sheetflow or surface flow to the existing roadside 

ditches and swales. 

 

For the 33 existing lots within the Thunderbird Subdivision, storm drainage is conveyed via side yard and rear 

yard swales to roadside ditches, ultimately existing Thunderbird drainage works. Following the development 

and construction of the existing Thunderbird Subdivision, improvements to the overland drainage system and 

outlet were identified as being required. 

 

In the early 1980’s, a petition for drainage improvements under The Drainage Act was filed with the Township 

of East Garafraxa. The drainage improvement petition resulted in the creation of the Thunderbird Drainage 

Works (Uderstadt Burnside Ltd., dated April 28, 1981), which provided storm drainage for approximately 

153.36-hectares of contributing drainage area (see Figure No. 2). 

 

The Thunderbird Drainage Works included the extension of a tile drain from the south limit of Dufferin County 

Road 3 downstream to the center of southwest half of Lot 7, Concession 13, Township of East Garafraxa. The 

tile drain is approximately 1336m in length, with tile sizes ranging from 300mm diameter at the north limit of 

Dufferin County Road 3 to 450mm diameter at the open drain outlet in the center of southwest half of Lot 7, 
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Concession 13, Township of East Garafraxa. A surface overflow system above the buried tile drain also conveys 

flows exceeding capacity of the closed drain to the open drain outlet. An open drain (i.e. drainage ditch) then 

conveys discharge from the tile drain and surface overflow system at the center of southwest half of Lot 7, 

Concession 13 to the ultimate outlet on Lot 6, Concession 12. 

 

Under existing conditions, approximately 5.5 hectares of the proposed Marsville North Subdivision is captured 

and conveyed via the Thunderbird Drainage Works. The remainder of the proposed Marsville North Subdivision 

lands (approximately 4.2 hectares) sheetflows overland to Branch C of the Brouwer Drainage Works (E.H 

Uderstadt Inc. dated August 10, 1979), which provides a storm drainage outlet for approximately 781.29-

hectares of contributing drainage area (see Figure No. 3).  

 

Under existing conditions, approximately 10.38ha of the proposed Marsville South Subdivision flows are 

conveyed to the West Watershed Catchment Area which discharges into the Thunderbird Drainage Works 

downstream of the Marsville North Subdivision lands and approximately 18.24 ha of the proposed Marsville 

South Subdivision flows through the existing Thunderbird Subdivision and eventually discharges into the 

Thunderbird Drainage Works.  

 

A copy of both the Thunderbird Drainage Works (Uderstadt Burnside Ltd., dated April 28, 1981) and the Brouwer 

Drainage Works (E.H Uderstadt Inc. dated August 10, 1979) has been appended (see Appendix E). 
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3. SERVICING OPTIONS REPORT 

Through discussion with R.J. Burnside & Associates (Township Engineers), The Sunray Group (Marsville Estates 

Subdivision) and Thomasfield Homes (Marsville North and Marsville South Subdivisions) retained GM Blueplan 

Engineering Limited to prepare a Servicing Options Report to address the requirements of Section 8.7 b) of the 

Township of East Garafraxa Official Plan (dated October 26, 2005). The purpose of the Servicing Options Report 

was to investigate, review and confirm the water and sanitary sewage servicing approach for the lands within 

the Marsville Urban Boundary in the Township of East Garafraxa. 

 

The Servicing Options Report considers the following servicing options: 

• Full Municipal Services 

• Communal Services 

• Individual Private Services 

• Partial Services 

Full Municipal Services is not a viable servicing option due to the lack of available receiving outlet for sanitary 

services and the prohibitive cost based on the achievable lot density within the Marsville Urban Boundary. 

 

Communal Services are not a viable due to the regular refusal by municipalities to enter into 

responsibility/liability agreements which is the expected position of the Township of East Garafraxa. The 

prohibitive cost based on available lot density make individual communal services on the Marsville North, 

Marsville South and Marsville Estates Subdivisions an unviable option. 

 

Individual Private Services are not viable due to the potential impacts on the municipal supply aquifer by the 

installation of 200 or more additional individual private wells.  There is consensus with the Township Engineer 

that individual private septic systems are the only means available to provide sanitary servicing within the 

Marsville Urban Boundary. 

 

Partial Services consisting of individual private septic systems and an expanded municipal potable water system 

with fire protection is a viable and achievable servicing option. The investigation and review of a Partial Services 

approach concluded the following: 

a) Using Partial Services consisting of individual private septic systems with tertiary treatment and an 

expanded municipal potable water system with fire reservoirs is an economical and achievable servicing 

option for full buildout within the Marsville urban boundary. 

 

b) Under either the Full Construction or Phased Construction of an expanded municipal potable water 

system with fire reservoirs, the fire protection provided meets the Ministry of Environment, 

Conservation and Parks and Ontario Building Code criteria. For the Marsville North, Marsville South and 

Marsville Estates Subdivisions, the Phased Construction of an expanded municipal potable water 

system with fire reservoirs is the most economical and achievable servicing option for the buildout of 

the Marsville Urban Boundary. 
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c) Using Partial Services consisting of individual private septic systems with tertiary treatment and an 

expanded municipal potable water system with fire hydrants is not considered an economical or 

achievable servicing option for the buildout within the Marsville Urban Boundary from an economic 

and fire protection perspective. 

 

d) Under either the Full Construction or Phased Construction of an expanded municipal potable water 

system with fire hydrants, the fire protection provided does not meet the Ministry of Environment, 

Conservation and Parks criteria. 

 

For the Marsville North, Marsville South and Marsville Estates Subdivisions, the Phased Construction of an 

expanded municipal potable water system with fire hydrants is not an economical or achievable servicing 

option. The investigation and review of the Partial Services approach recommends the following: 

a) The recommended servicing approach for the Marsville Urban Boundary is the use of Partial Services 

consisting of individual private wells with tertiary treatment and an expanded municipal potable water 

system with fire reservoirs. 

 

b) For the Marsville North, Marsville South and Marsville Estates Subdivisions, the use of Partial Services 

consisting of individual private septic systems and the partial construction of an expanded municipal 

potable water system with fire reservoirs is the preferred servicing option, as it is the only economical 

viable servicing approach. 

 

c) It is recommended that the Township of East Garafraxa develop a guaranteed cost recovery mechanism 

for the construction of the balance of an expanded municipal water system with fire reservoirs for the 

full buildout of the Marsville Urban Boundary and for future operation and maintenance of the 

expanded municipal water supply system. 

At the Special Electronic Meeting of Council held on November 23, 2021, Council for the Township of East 

Garafraxa passed the following resolution with respect to the Servicing Options Report: 

Be it resolved that council hereby receives the GM Blue Plan Engineering Servicing Options 

Report dated November 12, 2021 (revised); 

AND FURTHER THAT Council hereby receives the R.J. Burnside & Associates Report dated 

November 18, 2021 in response to the above noted GM Blue Plan Engineering Servicing 

Options Report, and concur with the recommendations contained within the Burnside’s 

Report; 

AND THAT the Township Development Review Team be authorized to proceed accordingly. 

CARRIED 

Detailed review and confirmation of the preferred servicing approach for the Marsville North and Marsville 

South Subdivision requires the commencement of a Municipal Class Environmental Assessment (EA) by the 

Township of East Garafraxa. Commencement of the Municipal Class EA is currently under review with the 

Township of East Garafraxa and the developers for the Marsville North and Marsville South Subdivisions.  
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4. PROPOSED DEVELOPMENT CONDITIONS 

Draft Plans of Subdivision 

The Draft Plan of Subdivision prepared by GSP Group (see Figure No. 4) illustrates the proposed lot layout for 

the Marsville North Subdivision. The Draft Plan of Subdivision consists of 30 single detached residential lots, 

one (1) park block, two (2) blocks for stormwater management and a 20m wide right-of-way. 

 

The Draft Plan of Subdivision prepared by GSP Group (see Figure No. 5) illustrates the proposed lot layout for 

the Marsville South Subdivision. The Draft Plan of Subdivision consists of 91 single detached residential lots, 

one (1) park block, two (2) blocks for stormwater management and a 20m wide right-of-way. 

 

Proposed Right-of-Way Alignment 

The Marsville North Subdivision includes the extension of Maple Street, from the northern limit of the existing 

Thunderbird Subdivision to 13th Line, and the extension of Grand Crescent, from the north limit of the existing 

Thunderbird Subdivision to the extension of Maple Street. Maple Street and Grand Crescent will be constructed 

with a minimum grade of 0.5% to a maximum grade of 5.0%.  

 

The Marsville South Subdivision includes accesses to 13th Line and Dufferin County Road 3. The right-of-way will 

be constructed with a minimum grade of 0.5% to a maximum grade of 5.0%. The 20m right-of-way to be used 

for the internal roadways.  

 

Proposed Right-of-Way Cross-Section 

The 20m urban right-of-way cross-section is proposed for the Marsville North Subdivision (see Figure No. 6A) 

consisting of the following: 

• Two (2) 4.0m wide asphalt lanes for vehicular travel, 

• Concrete curb and gutter along both sides of the roadway, 

• Municipal storm sewer 1.5m off the centreline of the roadway, 

• 150mm diameter subdrains, wrapped in filter cloth with a clearstone jacket, beneath the curbs on 

both sides of the roadway, and, 

• The required streetlighting and utilities. 

 

The 20m rural right-of-way cross-section is proposed for the Marsville South Subdivision (see Figure No. 6B) 

consisting of the following: 

• Two (2) 3.35m wide asphalt lanes for vehicular travel, 

• 1.5m asphalt pathway along one side of the roadway and 1.5m gravel shoulder along the other side, 

• Roadside ditches with 3.5:1 side slopes, 1.1m depth, swale subdrain with 150mm perforated pipe, 

wrapped in filter cloth with a clearstone jacket,  

• 450mm diameter (minimum) driveway culverts 

• The required streetlighting and utilities. 
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Proposed Sanitary Servicing 

The Marsville North and Marsville South Subdivisions will be serviced with individual private onsite septic 

systems to provide sewage treatment and disposal. The private onsite septic systems will provide tertiary 

treatment prior to discharge to the disposal bed. See Figures No. 7 to 13 for conceptual lot layouts with septic 

bed locations. 

 

Proposed Water Servicing 

Water supply and services for both the Marsville North and Marsville South Subdivisions will be provided by 

the expansion of the existing municipal water system as per the Marsville Water System Expansion Municipal 

Class Environmental Assessment.  

 

The domestic water demand for the expansion of the existing municipal water distribution system has been 

calculated based on the following criteria:  

 

Table No. 1: Proposed Water Demand 

Criteria 

Marsville 

North 

Subdivision 

Marsville South 

Subdivision 
Reference 

Residential 

Dwellings 
30 91 Per Draft Plan of Subdivision 

Population 96 people 291 people Using 3.2 people/dwelling 

Average Daily 

Demand 
43,200 L/day 130,950 L/day 450 L/capita/day 

Maximum Day 

Demand 
155,520 L/day 471,420 L/day 

3.6 per MECP Design Guidelines for Drinking 

Water Systems 

Peak Day Demand 233,280 L/day 707,130 L/day 
5.4 per MECP Design Guidelines for Drinking 

Water Systems 

 

The water distribution system for the Marsville North Subdivision will include a 150mm diameter watermain 

extended along the internal roadway with individual service laterals to each lot.  This will include the extension 

of a 150mm diameter watermain along Maple Street to 13th Line, to the existing watermain on Grand Crescent 

and to the existing watermain on Maple Street within the Thunderbird Subdivision for looping of the watermain 

system. Fire hydrants will be provided along the 150mm diameter watermain for flushing of the looped water 

distribution system in the Marsville North and Thunderbird Subdivisions. 

 

The water distribution system for the Marsville South Subdivision will include a 150mm diameter watermain 

along the internal roadway with individual service laterals to each lot.  This will include the extension of a 

150mm diameter watermain to the 13th Line and Dufferin County Road 3 for future looping and connection to 

the expanded municipal water supply system as per the preferred alternative from the Municipal Class 

Environmental Assessment process. Fire hydrants will be provided along the 150mm diameter watermain for 

flushing of the water distribution system in the Marsville South Subdivisions. 
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The Municipal Class Environmental Assessment process determined the sizing of the municipal well system and 

external piping system required on the 13th Line and Dufferin County Road 3 to provide the domestic water 

supply volume and pressure to interconnect and loop the internal water supply systems for the Marsville North 

and Marsville South Subdivisions to the expanded Marsville water supply system. 

 

The water system is intended to be financially secured by the landowners developing lands within Marsville. 

The Township does not own the land required for the preferred solution and the water system cannot be 

constructed until those lands have been dedicated to the Township or other arrangements have been made to 

the satisfaction of the Township and Township Engineer. 

 

Fire Flow Protection 

As noted in the Municipal Class Environmental Assessment, the preferred alternative will provide fire protection 

via fire hydrants in the water distribution system which will be sized to provide 69-74 L/s once the water system 

is fully constructed and looped. 

 

Foundation Drainage 

Foundation drainage within the Marsville North Subdivision will be provided by a sump pump connection to 

the proposed municipal storm sewer in the right-of-way.  Flow from the proposed storm sewer will then be 

conveyed to the stormwater management facility, ultimately discharging to the expanded Thunderbird Drainage 

Works system. 

 

Foundation drainage within the Marsville South Subdivision will be provide by sump pumps discharging to grade 

and ultimately being conveyed overland via the roadside ditches to the stormwater management facility and 

the expanded Thunderbird Drainage Works system. 

 

Stormwater Management 

Through the pre-consultation process with the Township of East Garafraxa and the review of comments received 

by the Township of East Garafraxa during the public consultation process for the previous development 

applications, the following drainage concerns have been identified: 

• The need to provide quality and quantity treatment control for stormwater runoff generated from the 

development lands prior to discharge from the site to the receiving outlet. 

• The need to attenuate the rate of stormwater runoff discharging from the development lands to the 

receiving outlet to maintain the existing flow regime and to account for the available capacity in the 

receiving outlet to adequately convey the flows. 

• The need to attenuate the volume of stormwater runoff discharging from the development lands to the 

receiving outlet to maintain the existing flow regime and to account for the available capacity in the 

receiving outlet to adequately convey the volume.  

• The need to maintain the conveyance of existing stormwater flows and volumes generated from the 

Thunderbird Subdivision through the Marsville North Subdivision to the receiving outlet. 
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• The need to consider alternate drainage paths and outlets for stormwater runoff generated from the 

lands to the south of Dufferin County Road 3 to reduce the stormwater flow rates and volumes being 

directed and conveyed through the existing Thunderbird Subdivision. 

 

To address the above concerns and needs, the Draft Plan of Subdivision for the Marsville North Subdivision has 

provided a 0.91-hectare block for use as a stormwater management facility, along with a 0.06-hectare block for 

a stormwater management conveyance channel to convey and route the stormwater flows from the existing 

Thunderbird Subdivision and other upstream lands to the stormwater management facility for the full range of 

design storm events (25 mm to 100 year design storm event) and the Regional Storm. 

 

The Draft Plan of Subdivision for the Marsville South Subdivision has provided a 2.36-hectare block for use as a 

stormwater management facility for the full range of design storm events (25 mm to 100 year design storm 

event) and the Regional Storm. The proposed stormwater management facility is proposed to collect, attenuate 

and divert the storm runoff from the lands to the south of Dufferin County Road 3 to the west away from the 

existing Thunderbird Subdivision to the proposed extension of the new branch of the Thunderbird Drainage 

Works. A petition under the Drainage Act has been filed for improvements and new branch of the Thunderbird 

Drainage Works. 

 

The stormwater management facilities will be designed to provide the required quality and quantity controls to 

meet the current standards for the Township of East Garafraxa, the Province of Ontario and the Grand River 

Conservation Authority.  

 

Further details and discussion related to the stormwater management facility have been provided in Section 5. 

 

Drainage Outlet Improvements 

The Thunderbird Drainage Works is the legal drainage outlet for the proposed Marsville North Subdivision, the 

proposed Marsville South Subdivision, the existing Thunderbird Subdivision and surrounding existing 

agricultural lands located to the south of Dufferin County Road 3. 

 

Development of the Marsville North and the Marsville South Subdivisions will increase stormwater flowrates 

and runoff volumes to the receiving outlet.  

 

The existing Thunderbird Drainage Works, which consists of both tile drain and open drain (i.e. drainage ditch), 

was designed as an agricultural drain and does not have capacity to accommodate the additional stormwater 

runoff generated from the development of the Marsville North and Marsville South Subdivisions. 

 

A petition has been filed under The Drainage Act for drainage improvements which may consiste of a dedicated 

storm sewer system routed parallel to the existing Thunderbird Drainage Works (closed tile drain). The Township 

has retained a Drainage Engineer per the Drainage Act to review the proposed works and determine a final 

design. To provide sufficient capacity to accommodate and convey the stormwater generated from the Marsville 

North and Marsville South Subdivisions to the receiving outlet, the following drainage outlet improvements are 

may be considered, however the final design of the improvements is the responsibility of the Drainage Engineer: 
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• A dedicated storm sewer to be designed to provide sufficient capacity to convey the attenuated 

stormwater flowrates and volumes from the Marsville North and Marsville South Subdivision 

stormwater management facilities to a sufficient outlet.   

• A dedicated storm sewer system to be installed parallel to the existing tile drain and extended from the 

centre of southwest half of Lot 7, Concession 13, Township of East Garafraxa to the outlet of the 

proposed Marsville North Subdivision stormwater management facility (approximately 1,010m in 

length). 

• A dedicated storm sewer branch drain to the west to capture, convey and re-direct flows generated 

from the Marsville South Subdivision stormwater management facility to the south of Dufferin County 

Road 3 around the existing Thunderbird Subdivision (approximately 555m in length). 

• The existing tile drain will be maintained from the centre of southwest half of Lot 7, Concession 13, 

Township of East Garafraxa to the south limit of Dufferin County Road 3 to maintain existing drainage 

conveyance from the Thunderbird Subdivision and to service the agricultural lands including the 

existing farm field tile drain systems.   

• A portion of the existing tile drain from the Thunderbird Subdivision, which currently extends through 

the limits of the Marsville North Subdivision, will be re-routed through the development based on the 

internal right-of-way and lot layout for the subdivision. This will be maintained for routing and drainage. 

• The open drain (i.e. drainage ditch) portion of the Thunderbird Drainage Works will be assessed to 

ensure the conveyance capacity and to ensure that flows from the upstream lands (both agricultural 

and urban development) are conveyed to a sufficient outlet. 

 

A conceptual layout for the proposed drainage outlet improvements have been illustrated on Figure No. 14 and 

Figure No. 15. The design will be finalized by the Drainage Engineer per the Drainage Act process.  

 

Further details and discussion related to the drainage outlet improvements have been provided in Section 5.4. 
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5. STORMWATER MANAGEMENT AND DRAINAGE OUTLET IMPROVEMENTS 

5.1 Stormwater Management Design Criteria 

The studies, policies and guidelines used to develop the stormwater management plan for the Marsville North 

and South Subdivisions are as follows: 

1. The Stormwater Management Practices Planning and Design Manual, 1994 

2. Stormwater Management Planning and Design Manual, 2003 

3. The Interim Stormwater Quality Control Guidelines, 1991 

4. The Stormwater Quality Best Management Practices Manual, 1991 

5. The MTO Drainage Management Technical Guidelines, 1989 

6. The Ontario Urban Drainage Design Guidelines, 1987 

 

The stormwater management design criteria for Marsville North and Marsville South Subdivisions, are as 

follows: 

1. Post-development runoff generated from the Marsville North Subdivision is to be attenuated in the on-

site stormwater management facility, for the full range of design storm events (25mm to 100-year 

design storm event) to the capacity of the dedicated storm sewer system proposed as part of the 

drainage outlet improvements for the Thunderbird Drainage Works (closed tile drain). The allowable 

release rate from the Marsville North Subdivision stormwater management facility to the 675 mm 

diameter storm sewer is 0.750 m3/s for the full range of design storm events. 

2. Post-development runoff generated from the Marsville South Subdivision is to be attenuated in the on-

site stormwater management facility, for the full range of design storm events (25mm to 100-year 

design storm event), to the capacity of the storm sewer proposed as the drainage outlet for the pond. 

The storm sewer will drain into the West Watershed catchment area and eventually into the 

Thunderbird Drainage Works (closed tile drain). The allowable release rate from the Marsville South 

Subdivision stormwater management facility to the 525 mm diameter storm sewer is 0.390 m3/s for 

the full range of design storm events. 

3. Ensure that sufficient major systems will convey the anticipated flow rates and runoff volumes 

generated during the Regional Storm.  

4. Provide Enhanced (80% TSS) quality control treatment for runoff generated from the Marsville North 

and Marsville South Subdivisions, prior to discharge from the site. 

5. Major storm flows exceeding the capacity of the proposed dedicated storm sewer are to be routed 

overland to a sufficient outlet. 

6. Ensure the flow conveyance capacity of the open drain portion of the Thunderbird Drainage Works to 

provide sufficient capacity to convey the flowrate and volume generated from the upstream lands 

(agricultural and urban) to a sufficient outlet. 

The Fergus Shand Dam rainfall parameters presented in the Stormwater Management Master Plan for Centre 

Wellington (Elora, Salem and Fergus) (wsp Group, dated April 9, 2024) were used to generate the mass rainfall 

data for a 4-hour duration rainfall event for the full range of design storms (2 to 100-year). The 25mm storm for 
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a 2-hour duration is also included within the table below. The Chicago storm parameters and the total depth of 

rainfall for each storm are as follows: 

Table No. 2: Fergus Shand Dam - Chicago Storm Parameters 

Parameter 25mm 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

a = 367.000 414.876 544.711 627.308 746.059 820.361 901.088 

b = 5.000 0.0268 0.0206 0.0136 0.0851 0.0100 0.0426 

c = 0.700 0.682 0.686 0.687 0.692 0.691 0.692 

r = 0.394 0.375 0.375 0.375 0.375 0.375 0.375 

td = 120.00 240.00 240.00 240.00 240.00 240.00 240.00 

Rainfall 

depth (mm) 
24.995 39.504 50.743 58.119 67.239 74.358 81.221 

 

The Horton infiltration method was used in the MIDUSS model. The following parameters summarized in the 

following Table No. 3 were used according to the MTO Drainage Management Manual for a Type ‘BC’ Soil 

Classification (Design Chart 1.13) as it was interpolated between the Type ‘B’ and ‘C’ soils. 

 

Table No. 3: MIDUSS – Horton Infiltration Parameters 

Parameter Impervious Areas Pervious Areas 

Maximum Infiltration (mm/hr) 0.0 125.0 

Minimum Infiltration (mm/hr) 0.0 5.0 

Lag Constant (hr) 0.0 0.25 

Depression Storage (mm) 1.5 5.0 

 

The Hurricane Hazel (Regional Storm) and a 100-year design storm event with a 24-hour SCS distribution were 

also utilized to model the function of the stormwater management system under extreme conditions.  The 

Regional Storm rainfall distribution is presented in Table No. 4 below: 

 

Table No. 4: Regional Storm Rainfall Distribution (O.Reg 160/06, Schedule 1, Table 1) 

Time 

(min) 

60 120 180 240 300 360 420 480 540 600 

2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 

600 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 

1200 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 2.028 

1800 2.028 2.026 2.026 2.026 2.028 2.026 6.000 4.000 6.000 13.000 

2400 17.000 13.000 23.000 13.000 13.000 53.000 38.000 13.000 Depth = 285.0mm 
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5.2 Pre-Development Conditions 

The 135.8-hectare Study Area is comprised of three (3) pre-development condition watershed areas split into 

sixteen (16) pre-development condition drainage catchment areas as shown on Figure No. 16 and described 

below: 

 

West Watershed Catchment Area 

Catchment 110 (10.38 hectares, 2% impervious) represents a portion of the existing lands located to the south 

of Dufferin County Road 3. Runoff generated from Catchment 110 is currently conveyed via the existing 

1050mm diameter culvert on Dufferin County Road 3 to the Thunderbird Drainage Works. 

 

Catchment 120 (9.94 hectares, 5% impervious) represents the existing agricultural lands located to the south 

of Dufferin County Road 3. Runoff generated from Catchment 120 is conveyed via the existing 1050mm 

diameter culvert on Dufferin County Road 3 to the Thunderbird Drainage Works. 

 

Catchment 130 (15.59 hectares, 3% impervious) represents the existing agricultural lands located on the north 

side of Dufferin County Road 3. Runoff generated from Catchment 130 is conveyed overland to the Thunderbird 

Drainage Works. 

 

Central Watershed Catchment Area 

Catchment 210 (3.66 hectares, 3% impervious) represents the existing agricultural lands located to the south 

of Dufferin County Road 3. Runoff generated from Catchment 210 sheetflows overland to the existing 1200mm 

diameter culvert on Dufferin Country Road 3, ultimately discharging through the existing Thunderbird 

Subdivision to the Thunderbird Drainage Works. 

 

Catchment 220 (18.86 hectares, 3% impervious) represents a portion of the existing lands located to the south 

of Dufferin Country Road 3. Runoff generated from Catchment 220 sheetflows overland to the existing 1200mm 

diameter culvert on Dufferin Country Road 3, ultimately discharging through the existing Thunderbird 

Subdivision to the Thunderbird Drainage Works. 

 

Catchment 230 (2.86 hectares, 35% impervious) represents the existing residential, commercial and municipal 

lands located at the southwest corner of Dufferin County Road 3 and 13th Line. Runoff generated from 

Catchment 230 sheetflows overland to the existing 1200mm diameter culvert on Dufferin Country Road 3, 

ultimately discharging through the existing Thunderbird Subdivision to the Thunderbird Drainage Works. 

 

Catchment 240 (7.92 hectares, 35% impervious) represents the existing Thunderbird Subdivision. Runoff 

generated from Catchment 240 is conveyed via roadside ditches, subdrains and surface swales through the 

Marsville North Subdivision lands, ultimately discharging to the Thunderbird Drainage Works.  

 

Catchment 250 (5.68 hectares, 0% impervious) represents the westerly portion of the Marsville North 

Subdivision. Runoff generated from Catchment 250 sheetflows overland and is captured and conveyed by the 

Thunderbird Drainage Works to the existing outlet. 
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Catchment 260 (12.06 hectares, 0% impervious) represents the existing agricultural lands located to the north 

of the Marsville North Subdivision. Runoff generated from Catchment 260 sheetflows overland and is captured 

and conveyed by the Thunderbird Drainage Works to the existing outlet. 

 

Catchment 270 (14.96 hectares, 0% impervious) represents the existing agricultural lands immediately 

upstream of the open drain (i.e. drainage ditch) portion of the Thunderbird Drainage Works. Runoff generated 

from Catchment 270 sheetflows overland and is captured and conveyed by the Thunderbird Drainage Works to 

the existing outlet. 

 

East Watershed Catchment Area 

Catchment 310 (20.36 hectares, 5% impervious) represents the existing commercial and agricultural lands 

located at the southeast corner of Dufferin County Road 3 and 13th Line.  Runoff generated from Catchment 310 

sheetflows overland to the existing roadside ditches on 13th Line, ultimately sheetflowing overland to Branch C 

of the Brouwer Drainage Works. 

 

Catchment 320 (5.06 hectares, 35% impervious) represents the existing residential and agricultural lands 

located at the northeast corner of Dufferin County Road 3 and 13th Line. Runoff generated from Catchment 320 

sheetflows overland to the existing roadside ditches on 13th Line, ultimately sheetflowing overland to Branch C 

of the Brouwer Drainage Works. 

 

Catchment 330 (0.75 hectares, 35% impervious) represents the existing residential lands fronting on to 13th 

Line. Runoff generated from Catchment 330 is conveyed via roadside ditches and overland sheetflow to Branch 

C of the Brouwer Drainage Works. 

 

Catchment 340 (1.91 hectares, 35% impervious) represents the land located the east of the Thunderbird 

Subdivision. Runoff generated from Catchment 340 sheetflows overland to the Marsville North Subdivision, 

ultimately sheetflowing overland to the Branch C of the Brouwer Drainage Works.  

 

Catchment 350 (1.26 hectares, 5% impervious) represents the existing agricultural lands located on the east 

side of the 13th Line. Runoff generated from Catchment 350 is conveyed via roadside ditches and overland 

sheetflow to Branch C of the Brouwer Drainage Works. 

 

Catchment 360 (4.05 hectares, 2% impervious) represents the easterly portion of the Marsville North 

Subdivision. Runoff generated from Catchment 360 sheetflows overland to Branch C of the Brouwer Drainage 

Works. 

 

A summary of the MIDUSS parameters used to model these catchments are as follows: 

 

Table No. 5: MIDUSS Catchment Parameters – Pre-Development Conditions 

Catchment Area 
Percent 

Imperviousness 
Slope (%) Flow Length (m) 

West Watershed 
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Catchment Area 
Percent 

Imperviousness 
Slope (%) Flow Length (m) 

110 10.38 2 1.40 275 

120 9.94 5 1.75 174 

130 15.59 3 1.60 198 

Central Watershed 

210 3.66 3 0.75 135 

220 18.86 3 1.50 351 

230 2.86 35 1.50 45 

240 7.92 35 1.00 76 

250 5.68 0 1.00 140 

260 12.06 0 1.00 287 

270 14.96 0 1.00 307 

East Watershed 

310 20.36 5 1.00 323 

320 5.06 35 1.00 89 

330 0.75 35 0.50 50 

340 1.91 35 0.50 100 

350 1.26 5 1.25 93 

360 4.05 2 1.50 296 

 

5.3 Routing 

The hydrologic model MIDUSS was used to create the design storm hydrographs and to route the flows. 
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Table No. 6 summarizes the peak flow rates and volumes generated from the sixteen (16) pre-development condition drainage catchment areas. 

Table No. 6: PRE-DEVELOPMENT CONDITIONS – Peak Flow Rates and Volumes 

Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year 

SCS (24-hr) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

West Watershed Catchment Areas                   

110 0.025 48.6 0.042 78.6 0.098 475.4 0.248 1,101.9 0.463 2,020.4 0.615 2,746.9 0.794 3,445.6 1.043 15,498 0.544 2,082.9 

120 0.078 116.2 0.113 187.2 0.171 589.5 0.326 1,193.3 0.626 2,073.0 0.788 2,771.3 0.976 3,436.6 1.074 15,076 0.679 2,171.8 

1050 Dia. Culvert at County Road 3 0.103 164.8 0.156 265.8 0.244 1,064.9 0.532 2,295.2 1.004 4,093.3 1.306 5,518.2 1.659 6,882.2 2.117 30,574 1.162 4,254.7 

130 0.066 109.7 0.108 177.0 0.187 783.6 0.463 1,726.8 0.856 3,105.4 1.136 4,198.5 1.465 5,243.2 1.666 23,444 0.999 3,223.5 

West Watershed Catchment Areas 0.169 274.5 0.263 442.8 0.418 1,848.5 0.995 4,022.0 1.859 7,198.8 2.442 9,716.7 3.112 12,125.4 3.783 54,018.3 2.162 7,478.2 

Central Watershed Catchment Areas                  

210 0.017 25.8 0.025 41.6 0.044 183.9 0.109 405.4 0.202 729.0 0.268 985.7 0.344 1,231.1 0.391 5,503.6 0.235 756.7 

220 0.066 132.6 0.109 214.5 0.170 949.1 0.402 2,090.4 0.770 3,759.4 1.017 5,079.9 1.256 6,352.1 1.806 28,294.0 0.884 3,900.7 

230 0.147 230.4 0.247 372.6 0.333 544.1 0.401 739.8 0.495 995.9 0.567 1,197.1 0.641 1,388.7 0.305 5,186.6 0.378 1,138.4 

1200mm dia. Culvert at  

County Road 3 
0.224 388.8 0.334 628.7 0.471 1,687.1 0.608 3,235.7 0.998 5,484.3 1.318 7,262.6 1.640 8,971.8 2.480 38,984.7 1.118 5,795.9 

240 0.427 648.3 0.606 1,049.4 0.830 1,543.9 0.990 2,049.6 1.209 2,742.7 1.376 3,288.0 1.546 3,821.7 0.804 14,580.0 0.927 3,175.6 

North End of Existing Thunderbird 

Subdivision (via Stormwater Block) 
0.651 1,037.1 0.941 1,678.1 1.300 3,230.9 1.580 5,285.3 1.972 8,226.9 2.326 10,550.6 2.706 12,793.5 3.283 53,564.5 1.655 8,971.5 

250 0.000 0.00 0.00 0.00 0.066 208.5 0.180 549.8 0.352 1,052.4 0.445 1,448.9 0.554 1,832.0 0.615 8,304.7 0.388 1,071.6 

Outlet Location for Future Marsville 

North Subdivision 
0.651 1,037.1 0.941 1,678.1 1.305 3,439.4 1.597 5,835.1 2.076 9,279.3 2.488 11,999.5 2.923 14,625.5 3.899 61,869.2 1.888 10,043.0 

260 0.000 0.00 0.00 0.00 0.097 442.8 0.251 1,167.6 0.488 2,234.0 0.649 3,077.9 0.805 3,891.0 1.151 17,619.0 0.572 2,274.9 

270 0.000 0.00 0.00 0.00 0.114 549.3 0.307 1,448.4 0.576 2,770.4 0.766 3,817.5 0.978 4,824.0 1.406 21,837.0 0.679 2,821.4 

Central Watershed Catchment 

Areas 
0.651 1,037.1 0.941 1,678.1 1.316 4,431.5 1.633 8,451.0 2.640 14,283.7 3.467 18,894.8 4.383 23,340.5 6.455 101,324.3 2.965 15,139.3 

Total Combined Flow to 

Thunderbird Drain (West and 

Central Watershed) 

0.820 1,311.5 1.136 2,120.9 1.623 6,279.9 2.371 12,473.0 4.415 21,482.5 5.768 28,611.5 7.359 35,465.9 10.238 155,342.6 5.031 22,617.5 

East Watershed Catchments Areas                 

310 0.118 238.2 0.188 385.8 0.278 1,210.0 0.431 2,445.8 0.783 4,250.6 1.012 5,676.1 1.308 7,049.2 1.918 31,139 0.886 4,460.0 

320 0.272 414.0 0.381 670.4 0.511 989.3 0.611 1,315.6 0.746 1,761.6 0.849 2,114.0 0.952 2,448.5 0.516 9,325.1 0.584 2,029.5 

525 dia. Culvert at 13 Line 0.371 652.2 0.569 1,056.2 0.758 2,199.3 0.945 3,761.4 1.223 6,012.2 1.421 7,790.1 1.635 9,497.7 2.434 40,464.1 1.073 6,489.5 

330 0.040 61.3 0.058 99.3 0.080 145.8 0.095 193.5 0.116 258.8 0.132 311.5 0.149 361.6 0.076 1,379.9 0.088 300.3 

340 0.104 156.6 0.153 252.2 0.200 372.2 0.234 495.4 0.282 666.9 0.315 801.6 0.349 931.5 0.198 3,608.0 0.209 762.1 
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Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year 

SCS (24-hr) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Northeast of Existing Thunderbird 

Subdivision 
0.516 870.1 0.774 1,407.7 1.024 2,717.3 1.260 4,450.2 1.605 6,937.9 1.851 8,903.2 2.112 10,790.8 2.709 45,451.8 1.255 7,551.8 

350 0.010 14.7 0.013 23.9 0.022 74.8 0.051 151.2 0.101 262.6 0.128 350.3 0.158 435.1 0.137 1,887.1 0.108 275.5 

Downstream of 525 dia. Culvert at 

13 Line 
0.525 884.8 0.778 1,431.5 1.046 2,792.1 1.297 4,601.4 1.668 7,200.5 1.932 9,253.5 2.214 11,225.9 2.846 47,338.9 1.327 7,827.3 

360 0.010 19.0 0.016 30.65 0.038 185.5 0.096 430.0 0.180 788.4 0.233 1,071.7 0.306 1,343.7 0.404 6,037.1 0.207 813.0 

Total to Brouwer Municipal Drain 0.535 903.8 0.804 1462.2 1.074 2,977.6 1.345 5,031.4 1.746 7,988.9 2.030 10,325.2 2.337 12,569.6 3.249 53,376.0 1.441 8,640.3 
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5.4 Stormwater Management Approach 

The stormwater management approach for the Marsville North and Marsville South Subdivisions is a “treatment 

train” using lot level, conveyance and end-of-pipe management practices, along with the proposed drainage 

outlet improvements to the Thunderbird Drainage Works, to provide the required quality and quantity control 

treatment for runoff generated from the development. The stormwater management system for the Marsville 

North and Marsville South Subdivisions is designed to convey and attenuate the complete range of design storm 

events, up to and including the 100-year design storm. 

Lot Level Controls 

Stormwater management practices recommended for providing lot level controls are as follows: 

a) Rear Yard Swales 

The grading of the residential lots will be to current Township of East Garafraxa standards. The length of 

the rear lot swales will be maximized to utilize the contact time with the grassed surfaces to promote 

settling and filtration of runoff. To promote infiltration on the lots and in the swales, it is recommended 

that the average depth of graded topsoil be 300mm. 

b) Foundation Drainage 

Foundation drainage will be provided by sump pump discharging to the proposed storm sewers along 

the roadways for conveyance to the onsite stormwater management facilities in the Marsville North and 

South Subdivisions, ultimately discharging directly to the improved Thunderbird Drainage Works. 

Conveyance Controls 

Conveyance controls for the Marsville North and Marsville South Subdivisions are as follows: 

• Municipal storm sewers within the rights-of-way of the subdivision lands to collect and convey 

stormwater to the respective stormwater management facilities in the Marsville North and Marsville 

South Subdivisions. 

• Stormwater management conveyance channel to convey stormwater runoff from the Thunderbird 

Subdivision to the Marsville North Subdivision stormwater management facility.   

End-of-Pipe Controls 

The end-of-pipe controls for the Marsville North and Marsville South Subdivisions will consist of a stormwater 

management facility within each development. The stormwater management facilities are designed to 

attenuate the peak flow rated generated from the development area for the full range of design storm events 

(25mm to 100-year design storm event) prior to discharge to the dedicated storm sewer outlet proposed as 

part of the drainage outlet improvements for the Thunderbird Drainage Works (closed tile drain). Enhanced 

(80% TSS) water quality control treatment will also be provided within each of the stormwater management 

facility. 

 

Thunderbird Drainage Work Improvements and Allowable Release Rates 
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The Thunderbird Drainage Works is the legal drainage outlet for proposed Marsville North and Marsville South 

Subdivisions, the existing Thunderbird Subdivision and existing agricultural lands located to the south of 

Dufferin County Road 3. 

 

Development of the Marsville North and Marsville South Subdivisions will increase stormwater flowrates and 

volumes to the receiving outlet. 

  

The existing Thunderbird Drainage Works, which consists of both tile drain and open drain (i.e. drainage ditch), 

was designed as an agricultural drain and does not have capacity to accommodate the additional stormwater 

runoff generated from the development of the Marsville North and Marsville South Subdivisions.  

 

Based on the criteria used to design the Thunderbird Drainage Works, the allowable release rate to the closed 

tile drain from the Marsville North Subdivision lands is 0.01 m3/s.  With an allowable release rate of 0.01 m3/s, 

the standard 24 to 48 hour draindown time for the stormwater management facility cannot be achieved. Also, 

the concerns identified through the pre-consultation process related to increased volumes of runoff cannot be 

mitigated through the use of the existing Thunderbird Drainage Works. 

 

To provide sufficient capacity to accommodate and convey the stormwater flows generated from the Marsville 

North and Marsville South Subdivisions to the receiving outlet, the following drainage outlet improvements are 

proposed (Figure No. 14 and Figure No. 15): 

• Construct a parallel dedicated storm sewer with sufficient capacity to convey the attenuated 

stormwater flowrates and volumes from the Marsville North and Marsville South Subdivision 

stormwater management ponds to a sufficient outlet.   

• The parallel dedicated storm sewer will consist of a 750 mm diameter storm sewer extending 

approximately 759 m from the open channel and a 675 mm diameter storm sewer extending 

approximately 191 m to the Marsville North Subdivision stormwater management pond to service 

Marsville North Subdivision.  

• At the junction point of the 750 mm diameter storm sewer and the 675 mm diameter storm sewer to 

the Marsville North Subdivision, a 525 mm diameter storm sewer will be extended approximately 546 

m in a westerly direction to re-direct flows from the Marsville South Subdivision stormwater 

management pond, routing the lands south of Dufferin County Road 3 away from the existing 

Thunderbird Subdivision. 

• The allowable release rate from the Marsville North Subdivision stormwater management facility to the 

675 mm diameter storm sewer is 0.750 m3/s for the full range of design storm events. 

• The allowable release rate from the Marsville South Subdivision stormwater management facility to the 

525 mm diameter storm sewer extended to the re-direct flows away from the existing Thunderbird 

Subdivision is 0.390 m3/s for the full range of design storm events. 

• Upgrade the flow conveyance capacity of the open drain portion of the Thunderbird Drainage Works to 

provide sufficient capacity to convey the flowrate and volume generated from the upstream lands 

(agricultural and urban) to a sufficient outlet. 
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5.5 Post-Development Conditions 

The post-development conditions of the proposed subdivisions were assumed to be 35% imperviousness, based 

on our preliminary imperviousness calculations as detailed in Table No. 7.  

Table No. 7: Post-Development Imperviousness 

Proposed Land Use 

Marsville North 

Subdivision 

Marsville South 

Subdivision 
Assumptions 

Impervious Area 

(ha) 

Impervious Area 

(ha) 

Residential Lots 1.33 3.91 Assumed 20% lot coverage 

Roads 0.89 2.61 
9m of asphalt road, 1.5m of sidewalk 

and 6m driveway aprons 

Park 0.00 0.00 Assumed as all pervious.  

SWM Block 0.42 1.22 Assumed as 50% impervious.  

Total Impervious Area 2.64 7.74  

Total Site Area  9.729 28.10  

Total Percent 

Imperviousness 
27% 27.5% 

Use 35% to be conservative and to 

account for any additional residential 

imperviousness – patios, walkways, etc.  

 

The 135.8-hectare Study Area is comprised of three (3) pre-development condition watershed catchment areas 

and seventeen (17) post-development condition drainage catchment areas as shown on Figure No. 17. The 

catchments are further described below:  

West Watershed Catchment Areas 

Catchment 1100 (3.66 hectares, 3% impervious) represents the existing agricultural lands located to the south 

of the proposed Marsville South Subdivision. Runoff generated from Catchment 1100 sheetflows overland 

through the proposed development to the Marsville South stormwater management facility located to the 

south of Dufferin County Road 3, prior to discharging to the 525mm diameter storm sewer extended west to 

re-direct flows away from the existing Thunderbird Subdivision. 

Catchment 1300 (27.06 hectares, 35% impervious) represents the lands located to the south of Dufferin 

Country Road 3 which will be developed as the Marsville South Subdivision. Runoff generated from Catchment 

1300 will be conveyed via roadside ditches and culverts to the proposed Marsville South stormwater 

management facility located to the south of Dufferin County Road 3, prior to discharging to the 525mm 

diameter storm sewer extended west to re-direct flows away from the existing Thunderbird Subdivision. 

Catchment 1400 (9.94 hectares, 5% impervious) represents the existing agricultural lands located to the south 

of Dufferin County Road 3 and west of the proposed Marsville South Subdivision. Runoff generated from 

Catchment 1400 will continue to be conveyed via the existing 1050mm diameter culvert on Dufferin County 

Road 3 to the Thunderbird Drainage Works. 

Catchment 1500 (15.59 hectares, 3% impervious) represents the existing agricultural lands located on the north 

side of Dufferin County Road 3 and west of the proposed Marsville North Subdivision. Runoff generated from 

Catchment 1500 will continue to be conveyed overland to the Thunderbird Drainage Works. 



SUBJECT TO EASEMENT AS IN MF121370

FI
LE

:B
:\W

or
ki

ng
\T

H
O

M
AS

FI
EL

D
 H

O
M

ES
 L

IM
IT

ED
\2

40
17

54
 - 

42
00

04
 M

ar
sv

ille
 S

ou
th

 (G
ra

ha
m

 P
ro

pe
rty

)\D
ra

w
in

gs
\4

20
00

4 
- 4

18
15

3 
- C

om
bi

ne
d 

SW
M

 F
ig

ur
es

.d
w

g 
 L

AY
O

U
T:

FI
G

U
R

E 
17

 - 
PO

ST
 D

EV
EL

O
PM

EN
T

LA
ST

 S
AV

ED
 B

Y:
Ev

ab
ir3

95
0,

 9
/4

/2
02

4 
11

:1
2:

52
 A

M
  P

LO
TT

ED
 B

Y:
Bi

rc
h,

 E
va

n 
 1

0/
28

/2
02

4 
5:

13
:2

0 
PM

Figure No. 17

N

BluePlan
ENGINEERING

418153 - 420004
FEBRUARY 2022

Scale: 1:10000  | NAD 1983 UTM Zone 17N

CATCHMENT AREAS

150 0 100 400

1:10000

200

(m)

WEST WATERSHED
CATCHMENT AREA

CENTRAL
WATERSHED

CATCHMENT AREA

EAST WATERSHED
CATCHMENT AREA

COUNTY ROAD 3

12
 L

IN
E

13
 L

IN
E

13
 L

IN
E

COUNTY ROAD 3
COUNTY ROAD 3

MAPLE STREET

GRAND
CRESCENT

201

0.110 80

CATCHMENT NUMBER
% IMPERVIOUS

CATCHMENT AREA
IN HECTARES

DRAINAGE AREA
BOUNDARY

PROP. STORM SEWER

LEGEND

CONDITION DRAINAGE
POST-DEVELOPMENT

2400

9.13 35

2300

7.92 35

3100

2.05 35

3400

1.26 5

3300

5.06 35

3000

20.36 5

1100

3.66 3

1300

27.06 35

1400

9.94 5

2100

1.14 50

2200

2.86 35

3200

0.84 35

2500

12.06 0

1500

15.59 3

2600

14.96 0

VICTORIA BLVD

4000

1.10 35

MARSVILLE NORTH AND
 SOUTH SUBDIVISION

TOWNSHIP OF EAST
GARAFRAXA

FUNCTIONAL
SERVICING REPORT

NOTE: MARSVILLE SOUTH
IS SYSTEMATICALLY TILED

2450

0.36 5

EX. 525Ø CULVERT

EX. 525Ø CULVERT

EX. 1200Ø
CULVERT

EX. 1050Ø CULVERT



FUNCTIONAL SERVICING REPORT 

MARSVILLE NORTH & MARSVILLE SOUTH SUBDIVISIONS 

GMBP FILE: 2401738 / 418153 & 420004 

REVISED NOVEMBER 2024 

 

 PAGE 24   

Catchment 4000 (1.10 hectares, 35% impervious) represents the rear yards of proposed walkout lots in the 

southwest corner of the Marsville South Subdivision lands. Runoff generated from Catchment 4000 will 

sheetflow uncontrolled towards the wetland south of the subdivision.  

Central Watershed Catchment Areas 

Catchment 2100 (1.14 hectares, 50% impervious) represents the southern portion of Dufferin County Road 3 

right-of-way. Runoff generated from Catchment 2100 is directed to the existing 1200 mm diameter culvert on 

Dufferin Country Road 3, discharging through the existing Thunderbird Subdivision to the stormwater 

management facility for the Marsville North Subdivision. 

Catchment 2200 (2.86 hectares, 35% impervious) represents the existing residential, commercial and municipal 

lands located at the southwest corner of Dufferin County Road 3 and 13th Line. Runoff generated from 

Catchment 1200 sheetflows overland through the proposed development to the Marsville South stormwater 

management facility located to the south of Dufferin County Road 3, prior to discharging to the 525mm 

diameter storm sewer extended to re-direct flows away from the existing Thunderbird Subdivision. 

Catchment 2300 (7.92 hectares, 35% impervious) represents the existing Thunderbird Subdivision. Runoff 

generated from Catchment 2300 sheetflows overland to the Marsville North Subdivision stormwater 

management facility. 

Catchment 2400 (9.13 hectares, 35% impervious) represents the majority of the Marsville North Subdivision. 

Runoff generated from Catchment 2400 will be conveyed via on-site storm sewers and swales to the Marsville 

North Subdivision stormwater management facility. 

Catchment 2450 (0.36 hectares, 15% impervious) represents the Marsville North Subdivision lots after the 

pond outlet. Minor runoff generated from Catchment 2450 will be collected and conveyed to the proposed 

675mm diameter storm sewer bypassing the Marsville North Subdivision stormwater management facility. 

Major runoff generated from Catchment 2450 will sheetflow overland and contribute to the existing 

Thunderbird Drain and bypassing the Marsville North Subdivision stormwater management facility. 

Catchment 2500 (12.06 hectares, 0% impervious) represents the existing agricultural lands located to the 

northwest of the Marsville North Subdivision. Runoff generated from Catchment 2500 sheetflows overland and 

is captured and conveyed by the existing Thunderbird Drainage Works to the existing outlet. 

Catchment 2600 (14.96 hectares, 0% impervious) represents the existing agricultural lands immediately 

upstream of the open drain (i.e. drainage ditch) portion of the existing Thunderbird Drainage Works. Runoff 

generated from Catchment 2600 sheetflows overland and is captured and conveyed by the Thunderbird 

Drainage Works to the existing outlet. 

East Watershed Catchment Areas 

Catchment 3000 (20.36 hectares, 5% impervious) represents the existing commercial and agricultural lands 

located at the southeast corner of Dufferin County Road 3 and 13th Line.  Runoff generated from Catchment 

3000 sheetflows overland to the existing roadside ditches on 13th Line, ultimately sheetflowing overland to 

Branch C of the Brouwer Drainage Works. 

Catchment 3100 (2.05 hectares, 35% impervious) represents the land located the east of the Thunderbird 

Subdivision. Runoff generated from Catchment 3100 sheetflows overland to the existing roadside ditches on 

13th Line, ultimately sheetflowing overland to Branch C of the Brouwer Drainage Works. 
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Catchment 3200 (0.84 hectares, 35% impervious) represents the existing residential lands fronting on to 13th 

Line. Runoff generated from Catchment 3200 sheetflows overland to the existing roadside ditches on 13th Line, 

ultimately sheetflowing overland to Branch C of the Brouwer Drainage Works. 

Catchment 3300 (5.06 hectares, 35% impervious) represents the existing residential and agricultural lands 

located at the northeast corner of Dufferin County Road 3 and 13th Line. Runoff generated from Catchment 

3300 sheetflows overland to the existing roadside ditches on 13th Line, ultimately sheetflowing overland to 

Branch C of the Brouwer Drainage Works. 

Catchment 3400 (1.26 hectares, 5% impervious) represents the existing agricultural lands located on the east 

side of the 13th Line. Runoff generated from Catchment 3400 sheetflows overland to the existing roadside 

ditches on 13th Line, ultimately sheetflowing overland to Branch C of the Brouwer Drainage Works. 

 

A summary of the MIDUSS parameters used to model these catchments are as follows: 

 

Table No. 8: MIDUSS Catchment Parameters – Post-Development Conditions 

Catchment Area 
Percent 

Imperviousness 
Slope (%) Flow Length (m) 

West Watershed 

1100 3.66 3 0.75 135 

1300 27.06 35 1.50 600 

1400 9.94 5 0.75 174 

1500 15.59 3 1.60 198 

4000 1.10 35 7 50 

Central Watershed 

2100 1.14 50 0.50 51 

2200 2.86 35 1.00 45 

2300 7.92 35 1.00 76 

2400 9.13 35 1.00 65 

2450 0.36 15 1.00 40 

2500 12.06 0 1.00 287 

2600 14.96 0 1.00 307 

East Watershed 

3000 20.36 5 1.00 323 

3100 2.05 35 0.50 100 
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Catchment Area 
Percent 

Imperviousness 
Slope (%) Flow Length (m) 

3200 0.84 35 0.50 50 

3300 5.06 35 1.00 89 

3400 1.26 5 1.25 93 

5.6 Routing 

The hydrologic model MIDUSS was used to create the design storm hydrographs and to route the flows. 

Table No. 9 summarizes the uncontrolled post-development peak flow rates and volumes generated from the 

seventeen (17) post-development condition drainage catchment areas.



FUNCTIONAL SERVICING REPORT 

MARSVILLE NORTH & MARSVILLE SOUTH SUBDIVISIONS 

GMBP FILE: 2401738 / 418153 & 420004 

REVISED NOVEMBER 2024 

  PAGE 27   

Table No. 9: POST-DEVELOPMENT CONDITIONS – Uncontrolled Peak Flow Rates and Volumes 

 

Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year  

SCS (24-hr) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

West Watershed Catchment Areas          

1100 0.017 25.8 0.025 41.6 0.044 183.9 0.109 405.4 0.202 729.0 0.268 985.7 0.344 1,231.1 0.391 5,503.6 0.235 756.7 

1300 (Marsville South 

Subdivision) 
0.996 2,219.5 1.561 3,595.4 2.062 5,295.1 2.482 7,054.5 3.079 9,475.2 3.522 11,370.0 3.963 13,203.0 2.589 52,464.0 2.446 10,865.0 

1400 0.064 116.0 0.104 188.2 0.166 590.8 0.272 1,194.0 0.509 2,072.1 0.640 2,769.0 0.790 3,439.3 1.026 15,259.0 0.557 2,177.5 

1500 0.066 109.7 0.108 177.0 0.187 783.6 0.463 1,726.8 0.856 3,105.4 1.136 4,198.5 1.465 5,243.2 1.666 23,444.0 0.999 3,223.5 

4000 0.061 88.9 0.099 144.7 0.133 213.2 0.164 284.1 0.207 380.6 0.241 457.8 0.277 532.0 0.124 1,980.7 0.185 439.0 

Total - West Watershed 1.154 2,559.8 1.731 4,146.8 2.504 7,066.5 3.181 10,664.8 4.159 15,762.3 4.867 19,781.4 5.613 23,648.9 5.776 98,650.7 3.525 17,461.7 

Central Watershed Catchment Areas                  

2100 0.088 133.2 0.126 215.7 0.172 298.9 0.203 373.3 0.245 472.1 0.277 551.6 0.308 628.0 0.121 2,288.0 0.177 560.2 

2200 0.157 363.5 0.271 656.7 0.393 943.7 0.484 1,139.4 0.607 1,393.3 0.709 1,590.7 0.824 1,780.6 0.300 5,216.0 0.475 1,310.9 

2300 0.427 648.3 0.606 1,049.4 0.830 1,543.9 0.990 2,049.6 1.209 2,742.7 1.376 3,288.0 1.546 3,821.7 0.804 14,580.0 0.927 3,175.6 

2400 (Marsville North 

Subdivision) 
0.493 745.1 0.725 1,206.1 0.985 1,767.5 1.177 2,344.7 1.440 3,153.6 1.639 3,787.3 1.842 4,401.5 0.927 16,776.0 1.079 3,646.3 

2450 0.008 12.4 0.013 20.1 0.019 37.4 0.024 59.7 0.039 91.6 0.049 117.0 0.061 141.3 0.037 580.6 0.040 100.0 

2500 0.000 0.0 0.000 0.0 0.097 442.9 0.251 1,167.6 0.488 2,234.0 0.649 3,077.9 0.805 3,891.0 1.151 17,619.0 0.572 2,274.9 

2600 0.000 0.0 0.000 0.0 0.114 549.5 0.307 1,448.4 0.576 2,770.4 0.766 3,817.5 0.978 4,824.0 1.406 21,837.0 0.679 2,821.4 

Total – Central 

Watershed Area 
1.173 1,902.5 1.741 3,148.0 2.408 5,583.7 2.913 8,582.6 3.609 12,857.8 4.139 16,230.0 4.670 19,488.0 4.722 78,895.9 2.860 13,889.3 

Total – Central and 

West Watershed Areas 
1.960 4,462.3 3.211 7,294.8 4.584 12,650.2 5.773 19,247.5 7.521 28,620.1 8.768 36,011.3 10.114 43,136.9 10.498 177,546.5 6.239 31,351.0 

East Watershed Catchment Areas                 

3000 0.118 238.2 0.188 385.8 0.278 1,209.9 0.431 2,445.7 0.783 4,250.6 1.012 5,676.1 1.308 7,049.2 1.918 31,139.0 0.886 4,460.0 

3100 0.112 168.1 0.164 270.7 0.214 399.4 0.251 531.7 0.302 715.7 0.338 860.3 0.375 999.8 0.212 3,872.5 0.225 818.0 

3200 0.045 68.6 0.065 111.2 0.089 163.3 0.106 216.7 0.130 289.9 0.148 348.8 0.167 405.0 0.085 1,545.4 0.099 336.3 

3300 0.272 414.0 0.381 670.4 0.511 989.3 0.611 1,315.6 0.746 1,761.6 0.849 2,114.0 0.952 2,448.5 0.516 9,325.1 0.584 2,029.5 

3400 0.010 14.7 0.013 23.9 0.022 74.8 0.051 151.2 0.101 262.6 0.128 350.3 0.158 435.1 0.137 1,887.1 0.108 275.5 

Total – East Watershed 

Areas 
0.538 903.6 0.805 1,461.9 1.069 2,836.8 1.324 4,660.9 1.701 7,280.4 1.968 9,349.6 2.255 11,337.5 2.869 47,768.9 1.350 7,919.2 
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5.7 Post-Development Quantity and Quality Control Analysis 

Marsville North Subdivision 

Runoff generated from Catchments 2100, 2200, 2300, and 2400 will be captured and conveyed by on-site storm 

sewers to the proposed Marsville North Subdivision stormwater management facility. The stormwater 

management facility is a wetland type facility which will provide both quantity control to attenuate flows to the 

allowable release rate and enhanced quality control treatment prior to discharge.  

 

From Table 3.2 of the Stormwater Management Design Manual (MOE, 2003) a wetland facility with a 

contributing area that is 36% impervious requires 81.5 m3/ha of storage volume to provide enhanced water 

quality control treatment (80% TSS removal). 40 m3/ha of the required volume is extended detention, the 

remaining 41.5 m3/ha is required as permanent pool. Based on the contributing drainage area of 21.05 ha, 

approximately 842 m3 is required in extended detention, and 873.6 m3 is required in the permanent pool 

volume. The proposed facility has been designed to provide approximately 1,056.5 m3 of extended detention 

and 1,581.2 m3 of permanent pool, forebay, and outlet pool. 

 

The stormwater management pond forebay has been designed to provide quality treatment of runoff prior to 

entering the main cell of the facility. The forebay (47m Top Length x 10m Top Width x 1.3m Depth) will receive 

runoff from the road storm sewer system and provide settling and dispersion. The cleanout frequency for the 

proposed forebay and outlet pool for this pond has been calculated to be 12 years based on the sediment 

loading and volume of the forebay and outlet pool. 

 

Thermal impacts of the stormwater management facility will be mitigated with tree planting to shade and cool 

the open water. 

 

Details of the quantity and quality control components for the Marsville North Subdivision stormwater 

management facility are shown on Figure No. 18 and Figure No. 19. 
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Table No. 10 summarizes the stage/storage/discharge capacities for the Marsville North Subdivision stormwater 

management facility. 

 

Table No. 10: MARSVILLE NORTH SUBDIVISION – Stormwater Management Facility Stage / Storage / 

Discharge Capacity 

Storage and 

Control 

Available Capacity Actual Capacity Used 

Peak Flow 

m³/s 

Storage 

Volume 

m³ 

Storage 

Elevation 

m 

Peak Flow 

m³/s 

Storage 

Volume 

m³ 

Storage 

Elevation 

m 

Knockout Invert  0.000 0 482.35 --- --- --- 

CB Lip 0.040 1,056.5 482.80 --- --- --- 

25mm --- --- --- 0.129 1,420.8 482.93 

2-Year --- --- --- 0.352 1,745.9 483.05 

5-Year --- --- --- 0.655 2,209.4 483.20 

10-Year --- --- --- 0.669 2,926.6 483.42 

25-Year --- --- --- 0.691 3,977.7 483.71 

24-Hour SCS Type 

II  

(100-Year) 

--- --- --- 0.695 4,228.8 483.77 

50-Year --- --- --- 0.703 4,803.2 483.91 

100-Year --- --- --- 0.713 5,694.5 484.12 

Weir 0.749 9,625.1 484.90 --- --- --- 

Regional Storm --- --- --- 3.785 10,794.9 485.10 

Top of Pond  6.484 11,390.1 485.20 --- --- --- 

 

Marsville South Subdivision 

Runoff generated from Catchments 1100 and 1300 will be captured and conveyed by on-site storm sewers to 

the Marsville South Subdivision stormwater management facility prior to discharge to the 525mm diameter 

storm sewer. The stormwater management facility is a wetland which will provide both quantity control to 

attenuate flows to the allowable release rate and enhanced quality control treatment prior to discharge. 

 

From Table 3.2 of the Stormwater Management Design Manual (MOE, 2003) a wetland type facility with a 

contributing area that is 31% impervious requires 80 m3/ha of storage volume to provide enhanced water 

quality control treatment (80% TSS removal). 40m3/ha of the required volume is extended detention, the 

remaining 40 m3/ha is required as permanent pool. Based on the contributing drainage area of 30.72 ha to the 

pond, approximately 1,229 m3 is required in extended detention, and 1,229 m3 is required in the permanent 

pool volume. The proposed facility has been designed to provide approximately 1,316.6 m3 of extended 

detention and 2,795.2 m3 of permanent pool and forebay. 
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The west forebay (25m Top Length x 14.4m Top Width x 1.0m Depth) and east forebay (38m Top Length x 8m 

Top Width x 1.0m Depth) will receive runoff from the road storm sewer system and provide settling and 

dispersion. The cleanout frequency for the proposed forebays for this pond has been calculated to be 6 years 

based on the sediment loading and volume of the forebay. 

 

Thermal impacts of the stormwater management facility will be mitigated with tree planting to shade and cool 

the open water. 

 

Details of the quantity and quality control components for the Marsville South Subdivision stormwater 

management facility are shown on Figure No. 21 and Figure No. 22. 
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Table No. 11 summarizes the stage/storage/discharge capacities for the future stormwater management facility 

to be designed, approved and constructed on the south side of Dufferin County Road to service the Marsville 

South Subdivision. 

 

Table No. 11: MARSVILLE SOUTH SUBDIVISION – Stormwater Management Facility Stage / Storage / 

Discharge Capacity 

Storage and 

Control 

Available Capacity Actual Capacity Used 

Peak Flow 

m³/s 

Storage 

Volume 

m³ 

Storage 

Elevation 

m 

Peak Flow 

m³/s 

Storage 

Volume 

m³ 

Storage 

Elevation 

m 

Knockout Invert 0.000 0.00 484.90 --- --- --- 

DICB Lip 0.023 1,314.3 485.10 --- --- --- 

25mm --- --- --- 0.091 1,814.8 485.17 

2-Year --- --- --- 0.189 2,286.6 485.24 

5-Year --- --- --- 0.314 2,779.6 485.30 

10-Year --- --- --- 0.317 4,287.8 485.50 

25-Year --- --- --- 0.321 6,123.0 485.71 

24-Hour SCS 

(100-Year) 
--- --- --- 0.323 6,699.7 485.78 

50-Year --- --- --- 0.324 6,915.2 485.80 

100-Year --- --- --- 0.329 9,416.3 486.06 

Weir 0.345 20,076.7 487.00 --- --- --- 

Regional Storm --- --- --- 2.415 22,493.9 487.17 

Top of Pond 3.328 22,738.1 487.20 --- --- --- 

 

Table No. 12 summarizes the peak flow rates and volumes at various key discharge locations under the pre-

development and post-development conditions while illustrating the percent change between each condition. 
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Table No. 12: POST-DEVELOPMENT CONDITIONS – Controlled Peak Flow Rates and Volumes 

Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year  

SCS (24-hr) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

To Proposed Thunderbird Drain Improvements         

1100, 1300 

(Controlled, Marsville South 

Subdivision SWMF) 

0.091 2,245.3 0.189 3,636.9 0.314 5,479.0 0.317 7,459.9 0.321 10,204.2 0.324 12,356.1 0.329 14,434.4 2.415 57,967.6 0.323 11,621.8 

Thunderbird Drain Improvements 

– Marsville South 
0.091 2,245.3 0.189 3,636.9 0.314 5,479.0 0.317 7,459.9 0.321 10,204.2 0.324 12,356.1 0.329 14,434.4 2.415 57,967.6 0.323 11,621.8 

Overflow from Marsville South 

Subdivision SWMF (1300) 
0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 2.070 19,451.7 0.000 0.0 

2100  0.088 133.2 0.126 215.7 0.172 298.9 0.203 373.3 0.245 472.1 0.277 551.6 0.308 628.0 0.121 2,288.0 0.177 560.2 

2200  0.157 363.5 0.271 656.7 0.393 943.7 0.484 1,139.4 0.607 1,393.3 0.709 1,590.7 0.824 1,780.6 0.300 5,216.0 0.475 1,310.9 

To 1200mm dia. Culvert crossing 

County Road 3 (Overflow from 

Marsville South, 2100, 2200) 

0.245 496.6 0.397 872.4 0.565 1,242.6 0.687 1,512.6 0.848 1,865.4 0.970 2,142.3 1.074 2,408.6 2.289 26,955.7 0.651 1,871.1 

2300 0.427 648.3 0.606 1,049.4 0.830 1,543.9 0.990 2,049.6 1.209 2,742.7 1.376 3,288.0 1.546 3,821.7 0.804 14,580.0 0.927 3,175.6 

North End of Thunderbird 

Subdivision (2100, 2200, 2300 via 

Stormwater Block) 

0.672 1,144.9 1.004 1,921.8 1.394 2,786.4 1.677 3,562.2 2.056 4,608.1 2.346 5,430.3 2.621 6,230.3 3.092 41,535.5 1.579 5,046.8 

2100, 2200, 2300, 2400 

(Controlled, Marsville North 

Subdivision SWMF) 

0.129 1,890.0 0.352 3,127.9 0.655 4,554.0 0.669 5,906.9 0.691 7,761.8 0.703 9,217.6 0.713 10,631.8 3.791 58,312.1 0.695 8,693.0 

2450 (minor) (to Marsville North 

Thunderbird Drain Improvements) 
0.008 12.4 0.013 20.1 0.018 37.1 0.018 55.3 0.018 71.6 0.018 85.0 0.018 96.4 0.018 448.0 0.018 75.9 

Thunderbird Drain Improvements 

– Marsville North 
0.130 1,902.3 0.354 3,149.0 0.662 4,584.4 0.681 5,968.7 0.699 7,826.0 0.715 9,294.7 0.726 10,740.5 0.747 39,142.0 0.695 8,698.5 

Junction Between Marsville 

North and South Thunderbird 

Drain Improvements (MIDUSS – 

5000) 

0.211 4,144.8 0.489 6,782.5 0.972 10,060.9 0.995 13,424.7 1.016 18,028.6 1.032 21,641.4 1.046 25,166.6 1.110 79,476.3 1.025 20,393.7 

To Existing Thunderbird Municipal Drain             

1400 0.064 116.0 0.104 188.2 0.166 590.8 0.272 1,194.1 0.509 2,072.1 0.640 2,769.0 0.790 3,439.3 1.026 15,259.0 0.557 2,177.5 

To 1050 dia. culvert at County Rd 3 0.064 116.0 0.104 188.2 0.166 590.8 0.272 1,194.1 0.509 2,072.1 0.640 2,769.0 0.790 3,439.3 1.026 15,259.0 0.557 2,177.5 

1500 0.066 109.7 0.108 177.0 0.187 783.6 0.463 1,726.8 0.856 3,105.4 1.136 4,198.5 1.465 5,243.2 1.666 23,444.0 0.999 3,223.5 

West Watershed Catchment 

Areas to Existing Thunderbird 

Municipal Drain 

0.130 225.7 0.212 365.2 0.340 1,374.3 0.711 2,920.8 1.342 5,177.5 1.717 6,967.5 2.228 8,682.5 2.692 38,702.4 1.537 5,401.0 

2500 0.000 0.0 0.000 0.0 0.097 442.9 0.251 1,167.6 0.488 2,234.0 0.649 3,077.9 0.805 3,891.0 1.151 17,619.0 0.572 2,274.9 
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Catchment ID 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year  

SCS (24-hr) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak 

Flow 

(m3/s) 

Volume 

(m3) 

Peak Flow 

(m3/s) 

Volume 

(m3) 

2600 0.000 0.0 0.000 0.0 0.114 549.5 0.307 1,448.4 0.576 2,770.4 0.766 3,817.5 0.978 4,824.0 1.406 21,837.0 0.679 2,821.4 

2450 (major) (to Existing 

Thunderbird Drain) 
0.000 0.0 0.000 0.0 0.001 0.2 0.006 4.4 0.021 20.0 0.031 32.0 0.043 44.9 0.019 132.6 0.022 24.1 

Overflow from Marsville North 

Subdivision SWMF (2400) 
0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 0.000 0.0 3.132 22,535.9 0.000 0.0 

Central Watershed Catchment 

Areas to Existing Thunderbird 

Municipal Drain 

0.000 0.0 0.000 0.0 0.211 992.5 0.559 2,620.4 1.057 5,024.4 1.415 6,927.3 1.783 8,759.9 5.584 61,448.6 1.251 5,120.4 

Total – Existing Thunderbird 

Municipal Drain (Central + West) 
0.130 225.7 0.212 365.2 0.454 2,366.9 1.175 5,541.3 2.242 10,201.9 2.932 13,894.8 3.751 17,442.4 8.305 100,428.0 2.632 10,521.4 

Junction – Existing Thunderbird Municipal Drain and Marsville North and South Drain Improvements     

Open Channel Portion of 

Thunderbird Municipal Drain 
0.222 4,370.4 0.512 7,147.7 1.383 12,427.7 2.164 18,966.0 3.257 28,230.5 3.964 35,536.2 4.794 42,608.9 9.421 179,935.7 3.651 30,915.1 

To Wetland South of Site                   

4000 0.061 88.9 0.099 144.7 0.133 213.2 0.164 284.1 0.207 380.6 0.241 457.8 0.277 532.0 0.124 1,980.7 0.185 439.0 

Total – to Wetland South of 

Marsville South Subdivision 
0.061 88.9 0.099 144.7 0.133 213.2 0.164 284.1 0.207 380.6 0.241 457.8 0.277 532.0 0.124 1,980.7 0.185 439.0 

To Brouwer Municipal Drain                   

3000 0.118 238.2 0.188 385.8 0.278 1,210.0 0.431 2,445.8 0.783 4,250.6 1.012 5,676.1 1.308 7,049.2 1.918 31,139.0 0.886 4,460.0 

3100 0.112 168.1 0.164 270.7 0.214 399.4 0.251 531.7 0.302 715.7 0.338 860.3 0.375 999.8 0.212 3,872.5 0.225 818.0 

3200 0.045 68.6 0.065 111.2 0.089 163.3 0.106 216.7 0.130 289.9 0.148 348.8 0.167 405.0 0.085 1,545.4 0.099 336.3 

3300 0.272 414.0 0.381 970.4 0.511 989.3 0.611 1,315.6 0.746 1,761.6 0.849 2,114.0 0.952 2,448.5 0.516 9,325.1 0.584 2,029.5 

3400 0.010 14.7 0.013 23.9 0.022 74.8 0.051 151.2 0.101 262.6 0.128 350.3 0.158 435.1 0.137 1,887.1 0.108 275.5 

Total – to Brouwer Municipal 

Drain 
0.538 903.6 0.805 1,762.0 1.069 2,836.8 1.324 4,661.0 1.701 7,280.4 1.968 9,349.5 2.255 11,337.6 2.869 47,769.1 1.350 7,919.3 
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Table No. 13: PRE-DEVELOPMENT AND POST-DEVELOPMENT CONDITIONS – Peak Flow Rates and Volumes at Various Key Discharge Locations Comparison 

Condition 

25 mm 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year Regional 
100-Year  

SCS (24-hr) 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume Peak Flow Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

Peak 

Flow 
Volume 

(m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) (m3/s) (m3) 

West Watershed Catchment Areas                       

Pre-Dev Flow to 1050 dia. Culvert at 

County Road 3 
0.103 164.8 0.156 265.8 0.244 1,064.9 0.532 2,295.2 1.004 4,093.3 1.306 5,518.2 1.659 6,882.2 2.117 30,574 1.162 4,254.7 

Post-Dev Flow to 1050 dia. Culvert 

at County Road 3 
0.064 116.0 0.104 188.2 0.166 590.8 0.272 1,194.1 0.509 2,072.1 0.640 2,769.0 0.790 3,439.3 1.026 15,259.0 0.557 2,177.5 

% Change -37.9% -29.6% -33.3% -29.2% -32.0% -44.5% -48.9% -48.0% -49.3% -49.4% -51.0% -49.8% -52.4% -50.0% -51.5% -50.1% -52.1% -48.8% 

Pre-Dev Flows to Wetland from 

Marsville Subdivision 
       N/A           

Post-Dev Flow to Wetland south of 

Marsville South Subdivision  

(Catchment 4000) 

0.061 88.9 0.099 144.7 0.133 213.2 0.164 284.1 0.207 380.6 0.241 457.8 0.277 532.0 0.124 1,980.7 0.185 439.0 

Pre-Dev Flows to Thunderbird Drain 

Improvements - South Branch 
       N/A           

Post-Dev Piped Flow to Thunderbird 

Drain – Marsville South Branch  
0.091 2,245.3 0.189 3,636.9 0.314 5,479.0 0.317 7,459.9 0.321 10,204.2 0.324 12,356.1 0.329 14,434.4 2.415 57,967.6 0.323 11,619.4 

Central Watershed Catchment Areas                               

Pre-Dev 1200 dia. Culvert at County 

Road 3 
0.224 388.8 0.334 628.7 0.471 1,687.1 0.608 3,235.7 0.998 5,484.3 1.318 7,262.6 1.640 8,971.8 2.480 38,984.7 1.118 5,795.9 

Post-Dev 1200 dia. Culvert at County 

Road 3 
0.245 496.6 0.397 872.4 0.565 1,242.6 0.687 1,512.6 0.848 1,865.4 0.970 2,142.3 1.074 2,408.6 2.282 26,922.4 0.651 1,871.1 

% Change 9.4% 27.7% 18.9% 38.8% 20.0% -26.3% 13.0% -53.3% -15.0% -66.0% -26.4% -70.5% -34.5% -73.2% -8.0% -30.9% -41.8% -67.7% 

Pre-Dev 

North of Thunderbird Subdivision 

via Stormwater Block 

0.651 1,037.1 0.941 1,678.1 1.300 3,230.9 1.580 5,285.3 1.972 8,226.9 2.326 10,550.6 2.706 12,793.5 3.283 53,564.5 1.655 8,971.5 

Post-Dev  

North of Thunderbird Subdivision 

via Stormwater Block 

0.672 1,144.9 1.004 1,921.8 1.394 2,786.4 1.677 3,562.2 2.056 4,608.1 2.346 5,430.3 2.621 6,230.3 3.092 41,535.5 1.579 5,046.8 

% Change 3.2% 10.4% 6.7% 14.5% 7.2% -13.8% 6.1% -32.6% 4.3% -44.0% 0.9% -48.5% -3.1% -51.3% -5.8% -22.5% -4.6% -43.7% 

Pre-Dev Marsville North – North 

Boundary 
0.651 1,037.1 0.941 1,678.1 1.305 3,439.4 1.597 5,835.1 2.076 9,279.3 2.488 11,999.5 2.923 14,625.5 3.899 61,869.2 1.888 10,043.0 

Post- Dev Marsville North – North 

Boundary  
0.000 0.0 0.000 0.0 0.001 0.2 0.006 4.4 0.021 20.0 0.031 32.0 0.043 44.9 3.044 22,169.3 0.022 24.1 

% Change 

  
-100.0% -100.0% -100.0% -100.0% -99.9% -100.0% -99.6% -99.9% -99.0% -99.8% -98.8% -99.7% -98.5% -99.7% -21.9% -64.2% -98.8% -99.8% 

Pre-Dev  0.820 1,311.5 1.136 2,120.9 1.623 6,279.9 2.371 12,473.0 4.415 21,482.5 5.768 28,611.5 7.359 35,465.9 10.238 155,342.6 5.031 22,617.5 
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Existing Agricultural Thunderbird 

Municipal Drain 

Post-Dev 

Existing Agricultural Thunderbird 

Municipal Drain (MIDUSS – 5005) 

0.130 225.7 0.212 365.2 0.454 2,366.9 1.175 5,541.3 2.242 10,201.9 2.932 13,894.8 3.751 17,442.4 8.305 100,428.0 2.632 10,521.4 

% Change -84.1% -82.8% -81.3% -82.8% -72.0% -62.3% -50.4% -55.6% -49.2% -52.5% -49.2% -51.4% -49.0% -50.8% -18.9% -35.4% -47.7% -53.5% 

Junction of Marsville North and 

South (MIDUSS – 5000) 
0.211 4,144.8 0.489 6,782.5 0.972 10,060.9 0.995 13,424.7 1.016 18,028.6 1.032 21,641.4 1.046 25,166.6 1.110 79,476.3 1.025 20,393.7 

Pre-Development 

Thunderbird Drain Overland 

Channel (MIDUSS – 6000) 

0.820 1,311.5 1.136 2,120.9 1.623 6,279.9 2.371 12,473.0 4.415 21,482.5 5.768 28,611.5 7.359 35,465.9 10.238 155,342.6 5.031 22,617.5 

Post-Dev 

Junction of Thunderbird Drain – 

Existing and Proposed 

Improvements at Overland Channel 

(MIDUSS – 5002) 

0.222 4,370.4 0.512 7,147.7 1.383 12,427.7 2.164 18,966.0 3.257 28,230.5 3.964 35,536.2 4.794 42,608.9 9.421 179,935.7 3.651 30,915.1 

% Change -72.9% 233.2% -54.9% 237.0% -14.8% 97.9% -8.7% 52.1% -26.2% 31.4% -31.3% 24.2% -34.9% 20.1% -8.0% 15.8% -27.4% 36.7% 

East Watershed Catchment Areas                  

Pre-Dev  

Total to Brouwer Municipal Drain 
0.535 903.8 0.804 1,462.2 1.074 2,977.6 1.345 5,031.4 1.746 7,988.9 2.030 10,325.2 2.337 12,569.6 3.249 53,376.0 1.441 8,640.3 

Post-Dev 

Total to Brouwer Municipal Drain 
0.538 903.6 0.805 1,762.0 1.069 2,836.8 1.324 4,661.0 1.701 7,280.4 1.968 9,349.5 2.255 11,337.6 2.869 47,769.1 1.350 7,919.3 

% Change 0.6% 0.0% 0.1% 20.5% -0.5% -4.7% -1.6% -7.4% -2.6% -8.9% -3.1% -9.4% -3.5% -9.8% -11.7% -10.5% -6.3% -8.3% 



FUNCTIONAL SERVICING REPORT 

MARSVILLE NORTH & MARSVILLE SOUTH SUBDIVISIONS 

GMBP FILE: 2401738 / 418153 & 420004 

REVISED NOVEMBER 2024 

 

 PAGE 36   

The Pre-Development and Post-Development Conditions Analysis, including MIDUSS modeling files are included 

within Appendix F and Appendix G, respectively. 

6. CONVEYANCE ANALYSIS 

6.1 Marsville South Right-of-Way 

The 20-metre right-of-way in Marsville South can convey the proposed runoff into the stormwater management 

facility. The proposed roadside ditches (1.1m depth, 7m width, 1-2%) in the rural right-of-way cross-section can 

convey 9.232 m3/s. The anticipated major storm flow (100-year design storm) along the right-of-way to the 

pond from Catchment 1100 and 1300 is 4.134 m3/s. Therefore, the 20-metre right-of-way can convey the flows 

along the right-of-way to the stormwater management pond. The major overland flow routes in Marsville South 

Subdivision are shown in Figure No. 23. 

6.2 Marsville South – Street A overflow to Stormwater Management Facility 

The maintenance access path to the stormwater management facility (minimum channel depth of 0.3m, 1.4% 

slope, 5m base width) can convey approximately 5.286 m3/s and the underlying 750mm diameter storm 

sewer has a capacity of approximately 1.161 m3/s (at a grade of 1%). Therefore, the channel and storm sewer 

have sufficient capacity for the major storm flow (100-year design storm) of 4.134 m3/s. 

6.3 Block 33 Stormwater Management Block Channel 

The conveyance capacity of the Block 33 channel upstream of the stormwater management facility has been 

reviewed to ensure it can convey the anticipated major storm flows. Based on the shallowest section of the 

swale (0.85 m deep with 3:1 side slopes at a slope of 1.5%), the Block 33 channel has a conveyance capacity of 

3.622 m3/s. The anticipated flow into the Block 33 channel from Catchments 2100, 2200 and 7.01 ha of 

Catchment 2300 under the 100-year design storm is 2.295 m3/s. Therefore, the channel in Block 33 has 

capacity to convey the 100-year storm without any overtopping.  

6.4 Marsville North Right-of-Way 

Additionally, the 20-metre urban right-of-way cross-section can convey the major overland flow into the 

stormwater management facility. The proposed right-of-way can convey 3.452 m3/s if using the entire 20m 

width. The 5-year design storm flows of 2.105 m3/s will be conveyed in the road storm sewer. Therefore, the 

20-metre right-of-way can convey the difference of 1.347 m3/s. The major overland flow routes in Marsville 

North Subdivision are shown in Figure No. 20. 

6.5 Overland Channel (Existing Thunderbird Municipal Drain) 

The results at the overland channel after the Thunderbird Municipal Drain sewer outlet was compared 

between pre-development and post-development conditions during all design storm events in the following 

table. The overland channel is estimated to have a 1m base width, 1.5:1 side slopes, 2m depth, and a 1% 

grade. As the peak flow rate directed to the overland channel is proposed to decrease during all design storm 

events, the velocity and depth of flow are also less than the pre-development conditions. The channel 

capacity and proposed and existing flow rates will all be reviewed/verified/confirmed as part of the Drainage 

Act works. 
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Table No. 14: PRE-DEVELOPMENT AND POST-DEVELOPMENT CONDITIONS - Comparison of Overland Channel 

Flow Rates  

Storm Event 

Pre-Development Conditions Post-Development Conditions 

Flow Rate 

(m3/s) 
Velocity (m/s) 

Depth of 

Flow (m) 

Flow Rate 

(m3/s) 
Velocity (m/s) 

Depth of 

Flow (m) 

25mm 0.820 0.771 0.191 0.222 0.750 0.222 

2-Year 1.136 1.188 0.532 0.511 0.955 0.351 

5-Year 1.620 1.305 0.636 1.383 1.252 0.587 

10-Year 2.371 1.441 0.766 2.164 1.407 0.733 

25-Year 4.415 1.689 1.028 3.257 1.563 0.891 

24-Hour SCS 

(100-Year) 
5.031 1.746 1.092 3.651 1.609 0.941 

50-Year 5.768 1.807 1.163 3.964 1.643 0.978 

100-Year 7.359 1.922 1.299 4.794 1.725 1.068 

Regional Storm 9.887 2.069 1.482 9.415 2.044 1.450 
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6.6 Overland Channel (13th Line Roadside Ditch) 

The roadside ditch on 13th Line, east of Marsville North Subdivision, is proposed to be reconstructed to have a 

2m base width, 3:1 side slopes, 1m depth, and a 0.3% grade and a 675mm diameter driveway culvert at a 

0.3% grade. The conveyance capacity of the proposed roadside ditch was assessed for all design storm events. 

The capacity of the entrance culvert is 0.480 m3/s and runoff exceeding the 5-year design storm event will 

overtop into the right-of-way, ultimately being conveyed by the roadside ditch north of the entrance.  

Table No. 15: PRE-DEVELOPMENT AND POST-DEVELOPMENT CONDITIONS - Comparison of 13th Line Roadside 

Ditch Flow Rates  

Storm Event 

Pre-Development 

Conditions  

(Catchments 310 – 360) 

Post-Development Conditions  

(Catchments 3000 – 3400) 

Flow Rate (m3/s) Flow Rate (m3/s) Velocity (m/s) Depth of Flow (m) 

25mm 0.535 0.538 0.535 0.335 

2-Year 0.804 0.805 0.600 0.414 

5-Year 1.074 1.069 0.650 0.479 

10-Year 1.345 1.324 0.690 0.533 

24-Hour SCS 

(100-Year) 
1.441 1.350 0.693 0.539 

25-Year 1.746 1.701 0.738 0.604 

50-Year 2.030 1.968 0.768 0.649 

100-Year 2.337 2.255 0.796 0.694 

Regional Storm 3.249 2.869 0.849 0.779 
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8. FEATURE-BASED WATER BALANCE ANALYSIS TO OFF-SITE WETLAND 

A monthly water balance analysis was completed for the offsite wetland to the south of the proposed 

Marsville South Subdivision. Details of the water balance have been included in Appendix H. The existing 

contributing drainage area to the wetland is approximately 15.32 ha at 2% imperviousness and does not 

include the site. Under post-development conditions, an additional 1.10 ha of the site at 35% imperviousness 

is directed to the offsite wetland for a total contributing area of 16.42 ha at 4% imperviousness. 

Based on the Canadian Climate Normals for the Fergus Shand Dam Station from 1981 to 2010, the average 

annual precipitation for the area in which the site is located is estimated to be 945.9 mm.  

It has been estimated that the potential annual evapotranspiration for this area is 539.5 mm. Therefore, 404 

mm remains available for infiltration and runoff.  

Based on the clayey silt till soils throughout the site, the potential infiltration across the site has been 

estimated as 87.1 mm annually, with the remaining 316.8 mm being runoff. 

Groundwater patterns appear to flow parallel to the site boundary or slightly in from the boundary, and those 

contour patterns are not proposed to be changed (i.e. via cutting into the existing grade). Therefore, the 

recharge rates to the offsite wetland will not be changed under post-development conditions by the 

additional 1.10 ha sloped towards the wetland. 

Therefore, under existing conditions the annual average groundwater recharge to the wetland is estimated to 

be 13,340 m3. Under post-development conditions, the annual natural groundwater recharge will remain the 

same.  

Under existing conditions, the annual average runoff to the wetland is estimated to be 48,535 m3.  As a result 

of the proposed development the additional area increases the runoff volume to 53,499 m3 per year.   

The comparison between existing conditions and post-development recharge and runoff volumes to the 

offsite wetland are summarized in Table 16 below.  

Table No. 16: Summary of Recharge and Runoff Volume – to Offsite Wetland  

 Total Estimated Recharge  Total Estimate Runoff 

Existing Conditions 13,340 m3 48,535 m3 

Post-Development Conditions  13,340 m3 53,499 m3 

Change from Existing Conditions  0% 10.2% 
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9. EROSION AND SEDIMENT CONTROL PLAN 

Based on the Erosion and Sediment Control Guideline for Urban Construction (December 2006), the following 

sediment and erosion control plan has been prepared for the Marsville North and Marsville South 

Subdivisions. 

Heavy duty (i.e. Type II) silt fence will be installed in all other locations where the potential for runoff to 

transport sediment off site exists.  The silt fence will serve two (2) purposes.  The first will be to prevent water 

borne sediments from being washed onto the adjacent properties.  The second will be to delineate the limits 

of construction. 

Heavy duty (i.e. Type II) silt fence will also be installed around any temporary topsoil stockpile located on-site. 

The proposed stormwater management facility will be rough graded and used as a temporary sediment pond 

during the servicing and building construction. 

Temporary rock check dams will be installed in rear-yard swales after the initial grading has been completed 

to slow the flow rates and promote the settlement of water borne sediments before discharging to the 

stormwater management facility.   

Upon completion of the grading, any area not subject to active construction within 30 days will be top soiled 

and seeded as per OPSS 572. 

Inspection and maintenance of all silt fencing and rock check dams will start after installation is complete. 

These features will be inspected on a weekly basis during active construction or after a rainfall event of 

13 mm or greater. Maintenance will be carried out, within 48 hours, on any part of the facility found to need 

repair. 

Once construction and landscaping within the limits of the subdivision has been substantially completed, the 

silt fence and rock check dams will be removed and any accumulated sediment will be collected. 

After construction of the complete development, erosion will not occur and the sediment transport will be 

minimal.  
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10. CONCLUSIONS 

In summary, the features of the design for the Marsville North and Marsville South Subdivisions are as follows:  

1. As outlined in Section 3.3 of this Functional Servicing Report, the Marsville North and Marsville South 

Subdivision will be serviced with individual private onsite septic systems with tertiary treatment to 

provide sewage treatment and disposal. 

2. Based on the recommendations presented in the Technical Memo - Hydrogeology Executive Summary of 

Past Reports (GM BluePlan Engineering Limited, dated August 2020), the use of tertiary treatment systems 

for all 30 lots within the Marsville North Subdivision is recommended to mitigate any potential impacts 

related to septic system effluent and to provide a cleaner effluent for discharge to the shallow 

groundwater system. 

3. It is recommended that the Marsville South Subdivision also be serviced by private on-site septic systems 

with tertiary treatment for the 91 lots to provide a cleaner effluent for discharge to the shallow 

groundwater system.  

4. Water supply for the Marsville North and the Marsville South Subdivision will be provided by the upgrades 

and expansions of the existing municipal water system, as per the Municipal Class Environmental 

Assessment process. 

5. Water services for each lot in the Marsville North and Marsville South Subdivisions, will be provided by 

the expansion of the existing municipal water distribution system via the extension of a 150mm diameter 

watermain along the subdivision roads. 

6. Foundation drainage within the Marsville North and Marsville South Subdivisions will be provided by a 

sump pumps discharging to either the storm sewer system or grade and ultimately the stormwater 

management facilities for conveyance to the improved Thunderbird Drainage Works. 

7. Quantity and quality control treatment for runoff generated from the Marsville North Subdivision has 

been provided by the stormwater management facility, prior to discharge to the improved Thunderbird 

Drainage Works. 

8. Quantity and quality control treatment for runoff generated from the Marsville South Subdivision has 

been provided by the stormwater management facility, prior to discharge to the improved Thunderbird 

Drainage Works. 

9. To provide sufficient capacity to accommodate and convey the stormwater generated from the Marsville 

North and Marsville South Subdivisions to the receiving outlet, a petition has been filed under the 

Drainage Act for improvements to the existing Thunderbird Drainage Works. The final design of the 

improvements will be the responsibility of the Drainage Engineer. 

10. The stormwater management design for the Marsville North Subdivision and Marsville South Subdivision 

provide a reduction of flow when comparing pre-development and post-development conditions for all 

key locations and storm events.  
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11. The proposed stormwater management facility will be rough graded and used as a temporary sediment 

pond during the servicing and building construction. 

 

All of which is respectfully submitted. 

 

GM BLUEPLAN ENGINEERING LIMITED 

Per:  

 

Angela Kroetsch, P.Eng. 
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Dear Mr. Tunio: 
 
WSP Canada Inc. (WSP) is pleased to submit our report of the Geotechnical 
Investigation for the Proposed Marsville Heritage Estate Development located in the 
Town of East Garafraxa, Ontario.   
 
Thank you for selecting WSP Canada Inc. for this undertaking.  We trust that this 
report is satisfactory for your current needs.  If you have any questions or require 
further information, please contact our office at your convenience. 
 
Yours truly, 
WSP Canada Inc. 
 
 
 
 
 
 
David A. MacGillivray, M.A.Sc., P.Eng., P.Geo. 
Senior Engineer, Environment 
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1 INTRODUCTION 

WSP Canada Inc. (WSP) prepared this report on behalf of Mr. Khurram Tunio to document 

the findings of the Geotechnical Investigation that was conducted for the Proposed Marsville 

Heritage Estate Development located in the Town of East Garafraxa, Ontario (the Site).  The 

approximate location of the Site is shown on Figure 1.   

It is understood that a residential subdivision with 46 lots is proposed for the Site.  The 

purpose of the investigation was to obtain information about the subsurface conditions at the 

Site by means of drilling boreholes, to make recommendations pertaining to the geotechnical 

design of house foundations and basements, groundwater control and pavement design for 

the proposed roadways.  

This report contains the findings of the investigation, together with our recommendations and 

comments.  The anticipated construction conditions are also discussed but only to the extent 

that they may affect the geotechnical design. The construction methods discussed express 

our opinion only and are not intended to direct contractors on how to carry out the 

construction. Contractors should also be aware that the data and their interpretation 

presented in this report may not be sufficient to assess all factors that may have an effect 

upon construction. 

This report is provided on the basis of the terms of reference presented above and in the text 

and on the assumption that the design will be in accordance with the applicable codes and 

standards. If there are any changes in the design features relevant to the geotechnical 

analyses, or if any questions arise concerning the geotechnical aspects of the codes and 

standards, this office should be contacted to review the design. It may then be necessary to 

carry out additional borings and reporting before the recommendations of this office can be 

relied upon. This report has been prepared for Mr. Khurram Tunio and his designers. Third 

party use of this report without WSP’s consent is prohibited. 

2 INVESTIGATION METHODOLOGY 

2.1 BOREHOLE INVESTIGATION 

On November 25, 2013, eight (8) boreholes (BH1-D/S to BH7) were drilled on-Site using a 

track-mounted Diedrich D-50 drill rig provided by London Soil Testing. One deep borehole 

(BH1-D) was advanced to a depth of 12.2 mBGS while the remaining shallow boreholes 
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(BH1-S to BH7) were advanced to a maximum depth of approximately 6.0 mBGS.  Borehole 

locations are shown on the Site Plan in Figure 2.  

The boreholes were drilled with hollow stem and solid stem continuous flight auger 

equipment by the drilling subcontractor under the direction and supervision of WSP 

personnel. Samples were retrieved at regular intervals with a 50 mm O.D. split-barrel sampler 

driven with a hammer weighing 63.5 kg and dropping 760 mm in accordance with the 

Standard Penetration Test (SPT) method (ASTM D1586 procedure). The results of standard 

penetration tests in terms of N values are referred to in this report as consistency for 

cohesive soils and relative density for non-cohesive materials. The samples were logged in 

the field and returned to WSP’s laboratory for detailed examination by the project engineer 

and for laboratory testing.  Water level observations were made during drilling and in the 

open boreholes at the completion of the drilling operations.  

Upon completion of the soil sampling activities, groundwater monitoring wells were installed 

in all of the borehole locations by London Soil Testing. Nitrile gloves were used to handle the 

well risers and screens during installation to minimize the potential for cross-contamination 

during installation.  The monitoring wells were screened to intersect the local groundwater 

table, based on observed conditions in the soil horizon during the drilling and soil sampling 

activities. The wells were constructed using 51-millimeter (mm) Schedule 40 PVC riser and 

included a 1.5-m well screen (slot 10). A sand pack was placed in the borehole annulus 

around the well screen from the bottom of the well to approximately 1.0 m above the well 

screen. A bentonite seal was placed above the sand pack to 0.3 mBGS. The monitoring well 

construction details are shown on the attached borehole logs. 

3 SITE AND SUBSURFACE CONDITIONS 

A Site Location Map is shown on Figure 1 and a Site Plan is shown on Figure 2. Detailed 

subsurface conditions are presented on the Borehole Logs in Appendix A.  

The Site generally consists of a gently rolling topography and generally slopes to the 

southeast.  The Site ground surface elevation is approximately 485 to 490 m above mean 

sea level with the highest elevation situated near the northwest end of the property.   

The ground elevations at the borehole locations ranged from 96.7 mARD at borehole BH2 to 

99.1 mARD at borehole BH1-S. The site is currently agricultural land that has recently been 

cultivated for field crops.  Ground surface elevations were determined using a fixed 

temporary benchmark with an assumed elevation of 100.00 mARD.   
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3.1 SOIL STRATIGRAPHY 

In general, the site is covered with a thin layer of topsoil.  The topsoil is underlain by 

intermittent layers of sandy silt to sand and silt which are in turn underlain by clayey silt 

and/or sand deposits.  Auger refusal was not encountered in any of the boreholes.  The 

following sub-sections of this report describe in some detail the description of the material 

observed from the boreholes. 

3.1.1 TOPSOIL 

A topsoil layer consisting of sandy silt with some organic material was encountered across 

the Site.  The thickness of the topsoil ranged from 0.5 to 0.8 m at the surface.   

3.1.2 SANDY SILT TO SILT AND SAND  

Sandy silt to silt and sand was encountered below the topsoil in all eight boreholes.  The 

thickness of these deposits ranged from approximately 1.7 to 7.9 m from below the topsoil.     

The particle size distribution analysis for five samples of this material was determined in the 

laboratory and the results are summarized below and presented in Appendix B. 

 Gravel (>2 mm size): 1 – 5 % 

 Sand (0.06 mm to 2 mm size): 36 – 49 % 

 Silt (0.002 mm to 0.06 mm size): 40 – 49 % 

 Clay (<0.002 mm size): 8 – 10 % 

From the recorded N-values, which ranged from 3 to 24 blows per 305 mm of penetration, the 

silt and sand deposits are considered to be soft/very loose to very stiff/compact, and are 

generally stiff/compact. 

Laboratory moisture content of the tested samples for this layer ranged from 11.0 to 18.8 

percent indicating moist to wet conditions. 

3.1.3 CLAYEY SILT TILL 

Underlying the sandy silt to silt and sand, a layer of clayey silt till was encountered at BH1-D, 

BH2, BH4 and BH7.  The thickness of the clayey silt ranged from 1.1 to 2.4 m. 

The particle size distribution analysis for a sample of the clayey silt till was determined in the 

laboratory and the results are summarized below and presented in Appendix B. 

 Gravel (>2 mm size): 1 % 

 Sand (0.06 mm to 2 mm size): 3 % 
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 Silt (0.002 mm to 0.06 mm size): 62 % 

 Clay (<0.002 mm size): 34 % 

From the recorded N-values, which ranged from 25 to 40 blows per 305 mm of penetration, 

the clayey silt till is considered to have a very stiff to hard consistency, and is generally hard. 

Laboratory moisture content of the tested samples for this layer ranged from 13.0 to 25.1 

percent indicating at plastic limit (APL) to wetter than plastic limit (WTPL) conditions. 

3.1.4 SAND 

A layer of fine to medium grained sand which underlies the clayey silt till was encountered at 

BH1-D, BH2 and BH4. At BH6, the sand layer was encountered below the sandy silt.   

The particle size distribution analysis for a sample of sand was determined in the laboratory 

and the results are summarized below and presented in Appendix B. 

 Gravel (>2 mm size): 1 % 

 Sand (0.06 mm to 2 mm size): 84 % 

 Silt and Clay (<0.002 mm to 0.06 mm size): 15 % 

From the recorded N-values, which ranged from 17 to 38 blows per 305 mm of penetration, 

the sand layer is considered to be compact to dense, and is generally dense. 

Laboratory moisture content of the tested samples for this layer ranged from 10.4 to 18.9 

percent indicating dry to moist conditions. 

3.2 GROUNDWATER LEVELS 

Water was observed in some of the open boreholes during the drilling and upon completion.  

It is presumed that water may have entered from the surface or topsoil layer and may not be 

indicative of existing groundwater conditions.  Static groundwater levels were taken on  

April 1, 2014. 

Shallow groundwater (BH1-S, BH2 to BH7) at the Site is found within the sandy silt to silt and 

sand layer.  Based on the water levels in the monitoring wells, it is inferred that shallow 

groundwater in the sandy silt to silt and sand layer would be encountered at approximately 

0.2 m to 5.3 m below the prevailing ground surface level and at approximate elevations 

ranging between 91.01 mARD to 98.75 mARD.  Ground surface elevations were determined 

using a fixed temporary benchmark with an assumed elevation of 100.00 mARD.   
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The inferred groundwater flow direction in the sandy silt to silt and sand layer is to the 

southwest across the Site.  It should be noted that the groundwater table is subject to 

seasonal fluctuations and responds to major weather events. 

3.3 OFF-SITE SOIL DISPOSAL 

A composite sample of near surface soils was submitted for Toxicity Characteristic Leaching 

Procedure (TCLP) analyses of Ontario Regulation 558 metals and inorganics, and OC 

pesticides and PCBs to determine the appropriate off-site disposal alternatives.  Results of 

the TCLP analyses indicate that the sample did not exceed the Ontario Regulation 558 

standards and, as such, near surface soils are appropriate for disposal as non-hazardous, 

non-registerable waste.  The laboratory Certificates of Analysis are attached in Appendix C. 

4 DISCUSSIONS AND 

RECOMMENDATIONS 

The proposed site is currently agricultural in use. It is understood that a residential 

subdivision with 46 lots and associated roadways is proposed for the Site.   

Based on the results of this investigation, the subsurface stratigraphy at the site is 

characterized by sandy silt to silt and sand with intermittent deposits of clayey silt till and 

sand.  Seven shallow boreholes were terminated in this layer (at approximately 6 m below 

ground surface).  One deep borehole was terminated in a sand land layer approximately 

12 m below ground surface.  The groundwater levels in the shallow boreholes varied greatly 

across the site, ranging from 0.2 m to 5.3 m below ground surface.   

Contractors bidding on this project or conducting work associated with this project should 

make their own interpretation of the factual data and / or carry out their own investigations.  

The following discussions and recommendations are based on the factual data obtained from 

this investigation and are intended for use by the client’s design engineers only. 

4.1 EXCAVATION, BACKFILL AND GROUNDWATER CONTROL 

Based on the borehole findings, excavation for building foundation and service connections at 

this site can be carried out with heavy hydraulic backhoes.   

All excavations must be carried out in accordance with Occupational Health and Safety Act 

(OHSA).  With respect to OHSA, the sandy silt to silt and sand layer and the sand deposits 

can be classified as Type C soil, while the clayey silt deposits are classified as Type B soil.   
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OHSA states that “where a layered geologic structure exists, the soil must be classified on 

the basis of the soil classification of the weakest soil layer”.  In other words, for excavations 

through multiple soil types, the side slope geometry is governed by the soil with the highest 

letter designation.   Excavations in Type C soil may be cut with vertical side-walls within the 

lower 1.2 m height of excavation and 1.5 horizontal to 1.0 vertical above this height. Locally, 

where loose or soft soil is encountered at shallow depths or within zones of persistent 

seepage, it may be necessary to flatten the side slopes as necessary to achieve stable 

conditions. Excavation side-slopes should not be unduly left exposed to inclement weather. 

Where workers must enter excavations extending deeper than 1.2 m below grade, the 

excavation side-walls must be suitably sloped and / or braced in accordance with the 

Occupational Health and Safety Act and Regulation for Construction Projects.  

The groundwater levels in the monitoring wells suggest that for the anticipated excavation 

depths there may be groundwater seepage into excavations. It is anticipated that adequate 

control of any groundwater seepage can likely be achieved by pumping from properly filtered 

sumps in the base of the excavation. Surface water should be directed away from the open 

excavations. 

On-site excavated native soils are considered suitable for reuse as backfill or engineered fill 

material, provided their moisture content is controlled to within 2% of its optimum water 

content as determined by Standard Proctor test, and the materials are effectively compacted 

with heavy vibratory rollers.  The compactors must be of sufficient size and energy to break 

down the lumps and to knead the soil into a homogeneous mass as water and compactive 

effort is applied.  If the equipment does not have sufficient energy to break down the lumps, 

there is a tendency to bridging and post construction settlements.  In situ testing may fail to 

identify this type of deficiency adequately because the zones of influence of testing 

equipment is small enough that the density of the lumps can be erroneously measured 

instead of the fill mass density. In areas of narrow trenches or confined spaces such as 

around foundations, foundation walls, etc., the use of aggregate fill such as Granular ‘B’ 

(OPSS 1010) is required if there is to be post-construction grade integrity.   

The optimum moisture content of the sandy silt to silt and sand is approximately 12.5%. 

Measured in-situ moisture contents within the native soils ranged from 11.0 to 18.8 percent 

and averaged approximately 13.8%, which is on the dry side of the material’s optimum 

moisture content. Spreading the material in a wide area and air drying may be required to 

achieve the specified compaction of the native material. However, thorough vertical mixing of 

the excavated native soils will be required to provide a material that can be adequately 

compacted throughout.  During warm weather, drying of the silty soils may become acute; 

therefore, the lift thickness for compaction and the moisture content of the soils must be 

properly controlled during the backfilling.  
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4.2 FOUNDATION DESIGN 

The underlying undisturbed, native sandy silt to silt and sand soil (approximately 0.5 m below 

the existing surface) throughout the site is considered suitable for the support of the building 

foundation on conventional spread and strip footings.  For preliminary design purposes, 

conventional strip and spread footing foundations placed on native soils having a compact 

relative density may be designed with a geotechnical resistance at Ultimate Limit States 

(U.L.S.) and geotechnical reaction at Serviceability Limit States (S.L.S.) of 150 kPa and 

100 kPa, respectively.  The geotechnical resistance at U.L.S. includes a resistance factor of 

0.5.  The geotechnical reaction at S.L.S. is based on a total settlement of approximately 

25 mm. 

For the case of conventional strip and spread footing foundations placed on approved 

engineered fill as described herein, a geotechnical resistance of 150 kPa at ULS and a 

geotechnical reaction of 100 kPa at SLS can be considered for the design. 

The geotechnical bearing resistance values stated above are for vertical loads (no inclination) 

and no eccentricity. The minimum footing widths to be used in conjunction with the above 

recommended soil bearing pressure should be 0.5 m for continuous footings and 0.9 m for 

individual footings. The total and differential settlements of spread footing foundations 

designed in accordance with the above recommendations should not exceed tolerable limits 

of 25 mm and 19 mm, respectively. 

All exterior footings and footings in unheated areas should be provided by at least 1.2 metres 

of soil cover or equivalent artificial thermal insulation for frost protection purposes.  Exposed 

soil foundation subgrades should be protected against freezing and surface water should be 

kept away from the foundation subgrade areas to prevent softening.  If unstable subgrade 

conditions develop, the Geotechnical Consultant should be contacted in order to assess the 

conditions and make appropriate recommendations. 

Prior to pouring concrete for footings, the footing bases should be cleaned of all, deleterious 

materials such as topsoil, fill, softened or disturbed materials as well as any standing water. It 

is recommended that the foundations be inspected by Geotechnical Engineer in order to 

confirm the exposed soil conditions and recommended bearing capacities.  

If construction proceeds during freezing weather conditions, adequate temporary frost 

protection for the footing bases and concrete must be provided. 

The native soils are susceptible to disturbance when wet, so construction scheduling should 

consider the amount of excavation left exposed to the elements, during foundation 

preparation. 



8 

 

WSP Proposed Marsville Heritage Estate Development 
No 131-24174-00 Geotechnical Investigation 
I:\Projects\2013\131-24174-00 - Marsville Heritage Estate Development\105-0 Hydrogeological & Geotechnical Investigation\WP\Marsville Geotech Investigation_F.docx May 21, 2014 

4.3 CONCRETE SLAB-ON-GRADE 

It is understood that the new houses may require slab-on-grade construction for part of the 

structure (e.g., garages). The subgrade below the proposed slab-on-grade should consist of 

undisturbed, native soil which is adequate to support a slab-on-grade construction.  Subgrade 

preparation should include the removal of all demolished building debris, any unsuitable earth 

fill, weak and disturbed soils.  After removal of all unsuitable materials, the subgrade should 

be proof-rolled with heavy rubber tired equipment.  The proof-rolling operation shall be 

witnessed by the Geotechnical Engineer.  Any soft or wet subgrade areas which deflect 

significantly should be sub-excavated and replaced with suitable approved earth fill material 

compacted to at least 98% of Standard Proctor Maximum Dry Density (SPMDD). 

Where new fill is required to raise the grade, excavated native material from the Site or 

similar clean imported fill material may be used, free from topsoil, organic or deleterious 

matter, provided the material is placed in large areas where it can be compacted with a heavy 

compactors.  Oversize particles (cobbles, boulders) larger than 100 mm should be discarded 

from the fill material.  The fill material should not be frozen and should not be too wet for 

efficient compaction (moisture content within 2 percent of the optimum). The fill placement 

should not be performed during winter months when freezing temperatures occur persistently 

or intermittently.  All fill placed below the slab-on-grade areas of the building must be placed 

in thin lifts of 150 mm thickness or less.  

Conventional lightly loaded concrete floor slab should be placed on a minimum 200 mm layer 

of 19 mm clear stone (OPSS 1004) compacted by vibration to a dense state.  

Provided the subgrade, underfloor fill and granular base are prepared in accordance with the 

above recommendations, the modulus of subgrade reaction for slab design on the native 

soils will be 30,000 kPa/m. 

The soils at this site are susceptible to frost effects which would have the potential to deform 

hard landscaping adjacent to the building.  At locations where the building is expected to 

have flush entrances, care must be taken in detailing the exterior slabs / sidewalks, providing 

insulation / drainage / non-frost susceptible backfill to maintain the flush threshold during 

freezing weather conditions. 

4.4 EARTHQUAKE DESIGN PARAMETERS 

The Ontario Building Code (Ontario Regulation 332/12) stipulates the methodology for 

earthquake design analysis, as set out in Subsection 4.18.7. The determination of the type of 

analysis is predicated on the importance of the structure, the spectral response acceleration 

and the site classification. 

The parameters for determination of the Site Classification for Seismic Site Response are set 

out in Table 4.1.8.4.A of the Ontario Building Code. The classification is based on the 
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determination of the average shear wave velocity in the top 30 metres of the site stratigraphy, 

where shear wave velocity (vs) measurements have been taken. In the absence of such 

measurements, the classification is estimated on the basis of empirical analysis of undrained 

shear strength or penetration resistance. The applicable penetration resistance is that which 

has been corrected to a rod energy efficiency of 60% of the theoretical maximum or the (N60) 

value. 

Based on the borehole information, the overburden stratigraphy consists of a thin surface 

layer of topsoil by sandy silt to silt and sand with clayey silt deposits.  The silty soils have an 

undrained shear strength that is typically 75 kPa and it is known that the deeper soils in the 

area are of comparable strength or stronger (clayey till; >100 kPa).  On this basis, the site 

designation for seismic analysis is Class D according to Table 4.1.8.4.A from the quoted 

code. 

The site specific 5% damped spectral acceleration coefficients, and the peak ground 

acceleration factors are provided in the 2006 Ontario Building Code - Supplementary 

Standard SB-1 (August 15, 2006), Table 1.2. 

4.5 SOIL CORROSIVITY 

A composite sample of near surface soils were submitted for pH, Sulphide, Redox Potential 

and Resistivity tests in order to determine their corrosive characteristics of the soils.  The test 

results are tabulated below and the Certificate of Analysis provided by AGAT Laboratories is 

contained in Appendix C: 

Table 1 Soil Corrosivity Results 

SOIL CHARACTERISTICS  SAMPLE SS1 

pH 8.23 

Resistivity (ohm-cm) 8930 

Redox Potential (mV) 162 

Sulphide (%) <0.01 

Moisture Content (%) - 

 

The above tests are considered in evaluating the corrosivity of the soil.  For each of these 

tests, the results are categorized and points are assigned according to their contribution to 

corrosivity as tabulated below: 
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Table 2 ANSI - AWWA Rating for Corrosivity 

SOIL CHARACTERISTICS  SAMPLE SS1 

pH 0 

Resistivity (ohm-cm) 0 

Redox Potential (mV) 0 

Sulphide (%) 0 

Moisture Content (%) 2 

TOTAL POINTS 2* 

*Note: A value less than 10 is considered non-corrosive. 

Based on the ANSI – AWWA rating system, it is concluded that the soils would be considered 

non-corrosive for the subject site.  The criteria for the soils test evaluation is presented in 

Appendix D.  This data should be reviewed by the pipe manufacturer to ensure proper 

construction methodology and appropriate protection.  All watermain construction and 

material specifications should follow the standards and regulations as per OPSS and 

Township specifications. 

4.6 PAVEMENT DESIGN 

Based on the existing topography of the subject site, assumed proposed grades and the data 

collected during the field investigation, it is anticipated that the sub-grade material for the 

pavement will generally consist of native silty soils.  The pavement designs presented in 

Table 3 below are recommended. These pavements will provide service for 12 to 15 years 

before any significant restoration or reconstruction will be required. 

Table 3 Asphaltic Concrete Pavement Structure Designs   (Minimum Component 
Thicknesses) 

PAVEMENT LAYER COMPACTION 
REQUIREMENTS 

CAR PARKING MEDIUM DUTY 
DELIVERY/GARBAGE 
TRUCK TRAFFIC 

Surface Course 
Asphaltic Concrete 

As per OPS 310 40 mm  

Hot-Laid HL3 

40 mm  

Hot-Laid HL3 

Binder Course Asphaltic 
Concrete 

As per OPS 310 50 mm  

Hot-Laid HL8 

80 mm 

Hot-Laid HL8 

Granular Base 100% SPMDD* 150 mm 

Granular ‘A’ 

150 mm 

Granular ‘A’ 

Granular Sub-base 100% SPMDD* 150 mm Granular ‘B’ 
Type II 

300 mm Granular ‘B’ 
Type II 

*Note: SPMDD - Standard Proctor Maximum Dry Density (ASTM-D698). 
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The granular pavement structure materials should be placed in lifts not exceeding 150 mm 

thick and be compacted to a minimum of 100% SPMDD.  Asphaltic concrete materials should 

be rolled and compacted as per OPSS 310.  The granular and asphaltic concrete pavement 

materials and their placement should conform to OPSS 310, 501, 1010 and 1150, and the 

pertinent Municipality specifications.   

The long-term performance of the proposed pavement structure is highly dependent upon the 

subgrade support conditions.  Stringent construction control procedures should be 

maintained to ensure that uniform subgrade moisture and density conditions are achieved as 

much as practically possible if fill is placed and that the subgrade is not disturbed and 

weakened after it is exposed. 

Control of surface water is a significant factor in achieving good pavement life. Grading 

adjacent to the pavement areas must be designed so that water is not allowed to pond 

adjacent to the outside edges of the pavement or curb.  In addition, the need for adequate 

drainage cannot be over-emphasized.  The subgrade must be free of depressions and sloped 

(preferably at a minimum gradient of three percent) to provide effective drainage toward 

subgrade drains.  Sub-drains consisted of at least 100 mm in diameter wrapped with filter 

cloth  are recommended to intercept excess subsurface moisture at the curb lines and catch 

basins.  The invert of sub-drains should be maintained at least 0.3 m below subgrade level. 

Additional comments on the construction of pavement areas are as follows: 

 As part of the subgrade preparation, remnants of former buildings (if any) must be 

excavated, and the proposed pavement areas should be stripped of vegetation, 

topsoil, unsuitable earth fill and other obvious objectionable material.  The subgrade 

should be properly shaped and sloped as required, and then proof-rolled.  Loose/soft 

or spongy subgrade areas should be sub-excavated and replaced with suitable 

approved material compacted to at least 98% of Standard Proctor Maximum Dry 

Density (SPMDD). 

 Where new fill is needed to increase the grade or replace disturbed portions of the 

subgrade, excavated inorganic soils or similar clean imported fill materials may be 

used, provided their moisture content is maintained within 2 percent of the soil’s 

optimum moisture content.  All fill must be placed and compacted to not less than 

98% of SPMDD.  

 The most severe loading conditions on pavement areas and the subgrade may occur 

during construction during wet and un-drained conditions.  Consequently, special 

provisions such as restricted lanes, half-loads during paving etc., may be required, 

especially if construction is carried out during unfavorable weather. 

 For fine-grained soils, as encountered at the site, the degree of compaction 

specification alone cannot ensure distress free subgrade.  Proof-rolling must be 

carried out and witnessed by geotechnical personnel for final recommendations of 

sub-base thicknesses. 
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5 GENERAL COMMENTS 

During construction, inspections by geotechnical personnel from WSP should be carried out, 

to examine and approve founding soil, fill material, granular and to verify the placement of fill, 

compaction of subgrade by in situ density testing. 

Finally, it is essential that construction be regarded as an extension of the design phase in 

the sense that design assumptions are confirmed or revised to conform to actual field 

conditions as revealed by excavation.  This report is based on borehole information from a 

few locations only at the site.  If, during construction, excavations reveal different subsoil 

conditions, it should be brought to our attention so that we can assess their effects on the 

construction. 

6 STATEMENT OF LIMITATIONS 

The comments and recommendations of this report are based on geotechnical data gathered 

from the boreholes at the locations indicated on the plot plan and are intended for the 

guidance of the project design engineers.  Soil and groundwater conditions between and 

beyond the borehole locations may differ from those encountered at the time of our soil 

investigation and may become apparent during construction. Our responsibility is limited to 

accurate interpretation of the soil and groundwater conditions prevailing at the locations and 

date(s) investigated. 

7 CLOSURE 

We trust this information is sufficient for your current needs. Please call if we can be of further 

assistance. 

Prepared by: Reviewed by 
WSP Canada Inc.  
 
 
 
 

 

Craig Leger, M.Sc., C.E.T. 
Environmental Scientist 

David A. MacGillivray, M.A.Sc. P.Eng., P.Geo. 
Senior Engineer, Environment  
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BOREHOLE LOGS 
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Light brown  dark brown SANDY SILT,
some organics, trace rootlets, firm, DTPL
(TOPSOIL)

Brown SANDY SILT, some clay, trace
gravel, loose to compact, moist

Greyish brown CLAYEY SILT, trace
gravel, very stiff to hard, DTPL

Light brown  dark brown FINE TO
MEDIUM SAND, compact to dense, dry

END OF BOREHOLE

Borehole was dry and open upon
completion.

50 mm monitoring well installed.
No. 10 screen installed.
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Light brown  dark brown SANDY SILT,
some organics, trace rootlets, firm, DTPL
(TOPSOIL)

Brown SANDY SILT, some clay, trace
gravel, loose to compact, moist

END OF BOREHOLE

Borehole was dry and open upon
completion.

50 mm monitoring well installed.
No. 10 screen installed.
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Light brown  dark brown SANDY SILT,
some organics, trace rootlets, firm, DTPL
(TOPSOIL)

Brown  some orangey SANDY SILT,
some clay, trace gravel, loose to
compact, moist

Grey SAND to SILTY SAND, trace
gravel, compact, moist to wet

END OF BOREHOLE

Unstabilized water level at 5.2 m below
ground surface; borehole was open upon
completion.

50 mm monitoring well installed.
No. 10 screen installed.
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Light brown  dark brown SANDY SILT,
some organics, trace rootlets, firm, DTPL
(TOPSOIL)

Grey SILT AND SAND, trace clay, trace
gravel, loose to compact, moist to wet

Grey SANDY SILT to CLAYEY SILT,
trace gravel, very stiff to hard, APL

END OF BOREHOLE

Unstabilized water level at 0.8 m below
ground surface; borehole was open upon
completion.

50 mm monitoring well installed.
No. 10 screen installed.
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  Appendix B
 

PARTICLE SIZE DISTRIBUTION ANALYSES 



MIT Classification System

10 / 10.7-11.1mSample No./Depth:

Project No.:Marsville Heritage Estate Development

99.8 0.075 mm 15.1

100.0 0.15 mm 21.9

Project Name:

Location ID.: BH1-D

100.0 0.30 mm 39.7

37.5 mm 100.0 1.16 mm 98.2

100.0

HYDROMETER

CoarseFine

0.60 mm 83.926.5 mm

Sieve Size % Passing Coarse Sieve Size % Passing Fine

COBBLES
Fine

13.2 mm

PARTICLE SIZE DISTRIBUTION

GRAVEL

STANDARD SIEVE SIZES

CLAY
SANDSILT

4.75 mm
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MIT Classification System

64.4 0.001

47.8

% Passing

27.6

14.7

10.1

7.4

Hydrometer (mm)

0.046

0.022

0.007

0.003

% Passing Fine
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95.3

91.2

73.9

131-24174-00

4 / 2.3-2.7mLocation ID.:

Marsville Heritage Estate Development

BH1-D Sample No./Depth:

Project No.:Project Name:

Sieve Size Sieve Size

26.5 mm 0.850 mm

% Passing Coarse

100.0

Medium Coarse Fine Medium

PARTICLE SIZE DISTRIBUTION   ASTM D422

HYDROMETER STANDARD SIEVE SIZES

CLAY
SILT SAND GRAVEL

Fine Medium CoarseCoarse Fine
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2.00 mm 0.075 mm

13.2 mm 0.425 mm

9.50 mm 0.250 mm

4.75 mm 0.106 mm

100.0

98.8

98.4

97.9

3"2"1½"1"3/4"1/2"3/8"1/4"410204060100200270

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100

C
U
M
U
L
A
T
IV
E
 P
E
R
C
E
N
T
 P
A
S
S
IN

G

GRAIN SIZE IN MILLIMETRES

craig.leger
Rectangle

craig.leger
WSP Colour Logo



MIT Classification System
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13.2 mm 0.425 mm
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4.75 mm 0.106 mm
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PARTICLE SIZE DISTRIBUTION   ASTM D422

HYDROMETER STANDARD SIEVE SIZES

CLAY
SILT SAND GRAVEL

Fine Medium CoarseCoarse Fine
COBBLES

Medium Coarse Fine Medium

97.7

96.3

131-24174-00

16 / 4.6-5.0mLocation ID.:

Marsville Heritage Estate Development

BH2 Sample No./Depth:

Project No.:Project Name:

Sieve Size Sieve Size

26.5 mm 0.850 mm

% Passing Coarse
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MIT Classification System

2.00 mm 0.075 mm

13.2 mm 0.425 mm

9.50 mm 0.250 mm

4.75 mm 0.106 mm

100.0

100.0

99.9

99.2

PARTICLE SIZE DISTRIBUTION   ASTM D422

HYDROMETER STANDARD SIEVE SIZES

CLAY
SILT SAND GRAVEL

Fine Medium CoarseCoarse Fine
COBBLES

Medium Coarse Fine Medium

88.5

66.0

131-24174-00

18 / 1.5-2.0mLocation ID.:

Marsville Heritage Estate Development

BH3 Sample No./Depth:

Project No.:Project Name:

Sieve Size Sieve Size

26.5 mm 0.850 mm

% Passing Coarse
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MIT Classification System

2.00 mm 0.075 mm

13.2 mm 0.425 mm

9.50 mm 0.250 mm

4.75 mm 0.106 mm

98.3

96.1

95.7

94.7

PARTICLE SIZE DISTRIBUTION   ASTM D422

HYDROMETER STANDARD SIEVE SIZES

CLAY
SILT SAND GRAVEL

Fine Medium CoarseCoarse Fine
COBBLES

Medium Coarse Fine Medium

87.3

71.8

131-24174-00

22 / 0.8-1.2mLocation ID.:

Marsville Heritage Estate Development

BH4 Sample No./Depth:

Project No.:Project Name:

Sieve Size Sieve Size

26.5 mm 0.850 mm
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MIT Classification System

2.00 mm 0.075 mm

13.2 mm 0.425 mm

9.50 mm 0.250 mm

4.75 mm 0.106 mm

96.5

96.3

95.4

94.9

PARTICLE SIZE DISTRIBUTION   ASTM D422

HYDROMETER STANDARD SIEVE SIZES

CLAY
SILT SAND GRAVEL

Fine Medium CoarseCoarse Fine
COBBLES

Medium Coarse Fine Medium

88.9

73.1

131-24174-00

30 / 3.0-3.5mLocation ID.:

Marsville Heritage Estate Development

BH5 Sample No./Depth:

Project No.:Project Name:

Sieve Size Sieve Size

26.5 mm 0.850 mm

% Passing Coarse

100.0
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MIT Classification System

64.4 0.001
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38 / 1.5-2.0mLocation ID.:

Marsville Heritage Estate Development

BH7 Sample No./Depth:

Project No.:Project Name:

Sieve Size Sieve Size

26.5 mm 0.850 mm
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  Appendix C
 

LABORATORY CERTIFICATES OF ANALYSIS 



CLIENT NAME: WSP CANADA INC.
55 KING STREET, 7TH FLOOR
ST CATHARINES, ON   L2R3H5    
(905) 687-1771

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

Anthony Dapaah, PhD (Chem), Inorganic Lab ManagerSOIL ANALYSIS REVIEWED BY:

Oksana Gushyla, Trace Organics Lab SupervisorTRACE ORGANICS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 7

May 14, 2014

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

14T836498AGAT WORK ORDER:

ATTENTION TO: Craig Leger

PROJECT: 131-24174-00

Laboratories (V1) Page 1 of 7

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers, Geologists and Geophysicists 
of Alberta (APEGGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

*NOTES

Results relate only to the items tested and to all the items tested



SS1SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

5/5/2014DATE SAMPLED:

5339027G / S RDLUnitParameter

<0.01Sulfide 0.01 %

7Chloride (2:1) 2µg/g

8Sulphate (2:1) 2µg/g

8.23pH (2:1) NApH Units

0.112Electrical Conductivity (2:1) 0.005mS/cm

8930Resistivity (2:1) 1ohm.cm

162Redox Potential (2:1) 5mV

RDL - Reported Detection Limit;     G / S - Guideline / StandardComments:

5339027 * Analysis was performed at AGAT's Mining Division.

EC/Resistivity, pH, Chloride, Sulphate and Redox Potential were determined on the extract obtained from the 2:1 leaching procedure (2 parts DI water: 1 part soil).

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-05-06

Certificate of Analysis

ATTENTION TO: Craig LegerCLIENT NAME: WSP CANADA INC.

AGAT WORK ORDER: 14T836498

DATE REPORTED: 2014-05-14

PROJECT: 131-24174-00

Corrosivity Package

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 7



SS1SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

5/5/2014DATE SAMPLED:

5339027G / S RDLUnitParameter

<0.010Arsenic Leachate 0.0102.5mg/L

0.166Barium Leachate 0.100100mg/L

<0.050Boron Leachate 0.050500mg/L

<0.010Cadmium Leachate 0.0100.5mg/L

<0.010Chromium Leachate 0.0105.0mg/L

<0.010Lead Leachate 0.0105.0mg/L

<0.01Mercury Leachate 0.010.1mg/L

<0.010Selenium Leachate 0.0101.0mg/L

<0.010Silver Leachate 0.0105.0mg/L

<0.050Uranium Leachate 0.05010.0mg/L

0.16Fluoride Leachate 0.05150mg/L

<0.05Cyanide Leachate 0.0520.0mg/L

<0.70(Nitrate + Nitrite) as N Leachate 0.701000mg/L

RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Regulation 558Comments:

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-05-06

Certificate of Analysis

ATTENTION TO: Craig LegerCLIENT NAME: WSP CANADA INC.

AGAT WORK ORDER: 14T836498

DATE REPORTED: 2014-05-14

PROJECT: 131-24174-00

O. Reg. 558 Metals and Inorganics

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
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SS1SAMPLE DESCRIPTION:

SoilSAMPLE TYPE:

5/5/2014DATE SAMPLED:

5339027G / S RDLUnitParameter

<0.0003Heptachlor + Heptachlor Epoxide 0.00030.3mg/L

<0.0007Aldrin + Dieldrin 0.00070.07mg/L

<0.003DDT + Metabolites 0.0033.0mg/L

<0.09Methoxychlor 0.0990.0mg/L

<0.0007Chlordane (Total) 0.00070.7mg/L

<0.0002Aldrin 0.0002mg/L

<0.0001alpha - chlordane 0.0001mg/L

<0.0002gamma-Chlordane 0.0002mg/L

<0.0004Oxychlordane 0.0004mg/L

<0.0005pp'-DDE 0.0005mg/L

<0.0015pp'-DDD 0.0015mg/L

<0.0015op'-DDT 0.0015mg/L

<0.0005pp'-DDT 0.0005mg/L

<0.0005Dieldrin 0.0005mg/L

<0.0001Heptachlor 0.0001mg/L

<0.0002Heptachlor Epoxide 0.0002mg/L

<0.0004Lindane 0.0004mg/L

<0.0002PCB's 0.00020.3mg/L

<0.0004Endrin 0.00040.02mg/L

<0.0005Toxaphene 0.00050.5mg/L

Acceptable LimitsUnitSurrogate

102Decachlorobiphenyl % 60-130

RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to Reg. 558Comments:

5339027 The sample was leached according to Regulation 558 protocol. Analysis was performed after extraction of the leachate.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2014-05-06

Certificate of Analysis

ATTENTION TO: Craig LegerCLIENT NAME: WSP CANADA INC.

AGAT WORK ORDER: 14T836498

DATE REPORTED: 2014-05-14

PROJECT: 131-24174-00

ON Regulation 558 - OC Pesticides  & PCBs

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
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O. Reg. 558 Metals and Inorganics

Arsenic Leachate 1 0.014 0.014 0.0% < 0.010 98% 90% 110% 96% 80% 120% 99% 70% 130%

Barium Leachate 1 0.694 0.695 0.1% < 0.100 96% 90% 110% 93% 80% 120% 102% 70% 130%

Boron Leachate 1 0.048 0.052 8.0% < 0.050 106% 90% 110% 92% 80% 120% 107% 70% 130%

Cadmium Leachate 1 < 0.010 < 0.010 0.0% < 0.010 97% 90% 110% 93% 80% 120% 97% 70% 130%

Chromium Leachate
 

1 < 0.010 < 0.010 0.0% < 0.010 99% 90% 110% 104% 80% 120% 109% 70% 130%

Lead Leachate 1 0.025 0.025 0.0% < 0.010 95% 90% 110% 88% 80% 120% 92% 70% 130%

Mercury Leachate 1 < 0.01 < 0.01 0.0% < 0.01 99% 90% 110% 104% 80% 120% 94% 70% 130%

Selenium Leachate 1 < 0.010 < 0.010 0.0% < 0.010 95% 90% 110% 89% 80% 120% 90% 70% 130%

Silver Leachate 1 < 0.010 < 0.010 0.0% < 0.010 95% 90% 110% 93% 80% 120% 98% 70% 130%

Uranium Leachate
 

1 < 0.050 < 0.050 0.0% < 0.050 101% 90% 110% 81% 80% 120% 85% 70% 130%

Fluoride Leachate 1 0.14 0.14 0.0% < 0.05 97% 90% 110% 100% 90% 110% 91% 70% 130%

Cyanide Leachate 1 < 0.05 < 0.05 0.0% < 0.05 104% 90% 110% 107% 90% 110% 103% 70% 130%

(Nitrate + Nitrite) as N Leachate 5338918 <0.70 <0.70 0.0% < 0.70 97% 80% 120% 108% 80% 120% 103% 70% 130%

 

Corrosivity Package

Sulfide 5339027 <0.01 <0.01 0.0% < 0.01 83% 80% 120%

Chloride (2:1) 5339027 5339027 7 7 0.0% < 2 96% 80% 120% 97% 80% 120% 94% 70% 130%

Sulphate (2:1) 5339027 5339027 8 8 0.0% < 2 97% 80% 120% 100% 80% 120% 98% 70% 130%

pH (2:1) 1 5339027 8.23 8.22 0.1% NA 100% 90% 110% NA NA

Electrical Conductivity (2:1)
 

1 5339027 0.112 0.114 1.8% < 0.005 103% 90% 110% NA NA

Redox Potential (2:1) 1 5339027 162 163 0.6% < 5 98% 70% 130% NA NA

 
Comments: NA signifies Not Applicable.
 

Certified By:

Results relate only to the items tested and to all the items tested

AGAT WORK ORDER: 14T836498
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not necessarily be included in the scope of accreditation.



ON Regulation 558 - OC Pesticides  & PCBs

Heptachlor + Heptachlor Epoxide 1 NA NA NA 0.0% < 0.0003 80% 60% 140% 91% 60% 140% NA 60% 140%

Aldrin + Dieldrin 1 NA NA NA 0.0% < 0.0007 93% 60% 140% 91% 60% 140% NA 60% 140%

DDT + Metabolites 1 NA NA NA 0.0% < 0.003 80% 60% 140% 82% 60% 140% NA 60% 140%

Methoxychlor 1 NA NA NA 0.0% < 0.09 81% 60% 140% 95% 60% 140% NA 60% 140%

Chlordane (Total)
 

1 NA NA NA 0.0% < 0.0007 83% 60% 140% 91% 60% 140% NA 60% 140%

Aldrin 1 NA NA NA 0.0% < 0.0002 86% 60% 140% 92% 60% 140% NA 60% 140%

alpha - chlordane 1 NA NA NA 0.0% < 0.0001 82% 60% 140% 89% 60% 140% NA 60% 140%

gamma-Chlordane 1 NA NA NA 0.0% < 0.0002 84% 60% 140% 92% 60% 140% NA 60% 140%

Oxychlordane 1 NA NA NA 0.0% < 0.0004 72% 60% 140% 74% 60% 140% NA 60% 140%

pp'-DDE
 

1 NA NA NA 0.0% < 0.0005 86% 60% 140% 98% 60% 140% NA 60% 140%

pp'-DDD 1 NA NA NA 0.0% < 0.0015 74% 60% 140% 89% 60% 140% NA 60% 140%

op'-DDT 1 NA NA NA 0.0% < 0.0015 60% 60% 140% 60% 60% 140% NA 60% 140%

pp'-DDT 1 NA NA NA 0.0% < 0.0005 80% 60% 140% 82% 60% 140% NA 60% 140%

Dieldrin 1 NA NA NA 0.0% < 0.0005 100% 60% 140% 95% 60% 140% NA 60% 140%

Heptachlor
 

1 NA NA NA 0.0% < 0.0001 88% 60% 140% 95% 60% 140% NA 60% 140%

Heptachlor Epoxide 1 NA NA NA 0.0% < 0.0002 72% 60% 140% 86% 60% 140% NA 60% 140%

Lindane 1 NA NA NA 0.0% < 0.0004 80% 60% 140% 64% 60% 140% NA 60% 140%

PCB's 1 NA NA NA 0.0% < 0.0002 101% 60% 140% 105% 60% 140% NA 60% 140%

Endrin 1 NA NA NA 0.0% < 0.0004 84% 60% 140% 99% 60% 140% NA 60% 140%

Toxaphene
 

1 NA NA NA 0.0% < 0.0005 NA 60% 140% NA 60% 140% NA 60% 140%
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Results relate only to the items tested and to all the items tested

AGAT WORK ORDER: 14T836498

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Craig Leger

CLIENT NAME: WSP CANADA INC.

PROJECT: 131-24174-00

Trace Organics Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: May 14, 2014 REFERENCE MATERIAL

Method
Blank

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 6 of 7

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Soil Analysis

Sulfide GRAVIMETRIC

Chloride (2:1) INOR-93-6004 McKeague 4.12 & SM 4110 B ION CHROMATOGRAPH

Sulphate (2:1) INOR-93-6004 McKeague 4.12 & SM 4110 B ION CHROMATOGRAPH

pH (2:1) INOR 93-6031 MSA part 3 & SM 4500-H+ B PH METER

Electrical Conductivity (2:1) INOR-93-6036 McKeague 4.12, SM 2510 B EC METER

Resistivity (2:1) INOR-93-6036 CALCULATION

Redox Potential (2:1) McKeague 4.12 & SM 2510 B REDOX POTENTIAL ELECTRODE

Arsenic Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Barium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Boron Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Cadmium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Chromium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Lead Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Mercury Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Selenium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Silver Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Uranium Leachate MET-93-6103 EPA SW-846 1311 & 3010A & 6020A ICP-MS

Fluoride Leachate INOR-93-6018 EPA SW-846-1311 & SM4500-F- C ION SELECTIVE ELECTRODE

Cyanide Leachate INOR-93-6052
EPA SW-846-1311 & MOE 3015 & SM 
4500 CN- I

TECHNICON AUTO ANALYZER

(Nitrate + Nitrite) as N Leachate INOR-93-6053
EPA SW 846-1311 & SM 4500 - NO3- 
I

LACHAT FIA

Trace Organics Analysis

Heptachlor + Heptachlor Epoxide ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Aldrin + Dieldrin ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

DDT + Metabolites ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Methoxychlor ORG-91-5112 EPA SW-846 8081A & 8082 GC/MS & GC/ECD

Chlordane (Total) ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Aldrin ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

alpha - chlordane ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

gamma-Chlordane ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Oxychlordane ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

pp'-DDE ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

pp'-DDD ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

op'-DDT ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

pp'-DDT ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Dieldrin ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Heptachlor ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Heptachlor Epoxide ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Lindane ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

PCB's ORG-91-5112 EPA SW-846 3550 & 8082 GC/ECD

Endrin ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Toxaphene ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Decachlorobiphenyl ORG-91-5112 EPA SW-846 3550 & 8081 GC/ECD

Results relate only to the items tested and to all the items tested

AGAT WORK ORDER: 14T836498

Method Summary

ATTENTION TO: Craig Leger

CLIENT NAME: WSP CANADA INC.

PROJECT: 131-24174-00

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122

http://www.agatlabs.com

METHOD SUMMARY (V1) Page 7 of 7





 
 

 

  Appendix D
 

NUMERICAL CORROSIVITY SCALE 

 
 
 
 
 





 

 

 

 

APPENDIX B:  

GEOTECHNICAL INVESTIGATION MARSVILLE NORTH (MARSVILLE 

THUNDERBIRD) SUBDIVISION, TOWNSHIP OF EAST GARAFRAXA 

(MARSVILLE) ONTARIO (V.A. WOOD (GUELPH) INCORPORATED, DATED 

FEBRUARY 2020)  

AND  

FOUNDATION RECOMMENDATIONS MARSVILLE NORTH SUBDIVISION (JLP 

SERVICES INC., DATED APRIL 4, 2022) 

  

































































































































 

 

APPENDIX C:  

 GEOTECHNICAL INVESTIGATION REPORT  

(V.A. WOOD (GUELPH) INC. DATED JANUARY 2020) AND THE 

FOUNDATION RECOMMENDATIONS MARSVILLE SOUTH SUBDIVISION  

(JLP SERVICES INC., DATED APRIL 4, 2022) 

  











 

 

APPENDIX D:  

GROUNDWATER LEVEL MONITORING REPORT (GEI CONSULTANTS 

CANADA LTD., DATED AUGUST 2024) 



 

www.geiconsultants.com GEI CONSULTANTS CANADA LTD. 

 Block C, Unit 2, 650 Woodlawn Rd. W, Guelph ON, N1K 1B8 

 519-824-8150 

August 7, 2024 

Project No. 2401738 

ATTN: Carley Dixon  

R.J. Burnside & Associates Limited 

15 Townline 

Orangeville, ON L9W 3R4 

Re: Draft Plan of Subdivision Application S1-14 and Zoning By-Law Amendment Z5-14  

 Groundwater Level Monitoring Report  

 Marsville North Subdivision, Township of East Garafraxa 

Dear Ms. Dixon, 

In response to the comments received on September 30, 2022, which requested groundwater level 

monitoring data be provided in the form of hydrographs, we offer the following to satisfy this request.  

Background 

GEI Consultants Canada Ltd. (formerly GM BluePlan Engineering Limited) was retained by Thomasfield 

Homes to provide hydrogeological services in regards to the proposed development of lands into a 

residential subdivision (referred to as the Marsville North Subdivision). The proposed subdivision is 

anticipated to consist of 30 single-detached units, park space, a stormwater management block, and 

associated roadways.  

The subject Site is located within the Township of East Garafraxa with the civic address 191384 13th Line 

Road and is further described as Part of lot 6, Concession 13 of the Geographic Township of East 

Garafraxa. The Site occupies an area of approximately 9.73 hectares (approximately 24 acres) and is 

currently undeveloped agricultural lands. The reader is referred to other reports prepared by GM 

BluePlan and other consultants for further details regarding existing site conditions and the 

hydrogeological characterization of the Site.  

This letter provides groundwater level monitoring data as requested by reviewers R.J. Burnside & 

Associates Limited (2022) in Comment #7 of their letter dated September 30, 2022: 

An updated hydrogeology tech memo should be submitted documenting the groundwater 

hydrographs measured between Feb. 2020 and Dec. 2021.  The levels noted in the table included 

in the JLP Consultants letter dated April 4, 2022 have not been documented and reviewed. 

http://www.geiconsultants.com/
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Groundwater Monitoring 

On January 10, 2020, JLP Services Inc (formerly VA Wood Inc.) advanced 6 boreholes as part of the 

Geotechnical Investigation to support the development of the proposed residential subdivision. Each 

borehole was equipped with a 2” Ø monitoring well (MW-01 to MW-06).  The locations of these 

monitoring wells and the associated borehole logs are provided in Appendix A.  

For the purposes of supporting the development and approvals process, GEI Consultants conducted 

continuous groundwater level monitoring at these JLP monitoring wells. On February 11, 2020, GEI 

visited the Site to collect water levels and install dedicated dataloggers manufactured by Solinst Canada 

in each of the six (6) monitoring wells. The dataloggers are described as self-contained pressure 

transducers which have been set to record the pressure of the water column above the unit at a 

frequency of once every four hours. The dataloggers were set to begin recording on the day of 

installation (i.e., February 11, 2020). The data was collected through to May 30th, 2024. It is noted the 

data record for MW-01 does not extend past November 11, 2023, which is the second most recent 

monitoring event. This is because on the April 9, 2024 visit the data for logger MW-01 was irretrievable. 

The groundwater level data has been presented in the form of hydrographs enclosed within Appendix B.  

Discussion 

From the data collected, the following observations have been made regarding the trends in the 

groundwater level: 

• During the late winter months and into the spring, the groundwater level at monitoring well 

MW-03 was observed to be at ground surface. This is not considered to be indicative of 

groundwater discharge but rather due the presence of water (e.g., precipitation, snowmelt, 

ponding in microtopography) in excess of the capacity of the soil to permit infiltration, resulting 

in groundwater levels rising to ground surface. A similar phenomenon is observed at MW-06, 

though the high groundwater levels are less persistent at that location compared to MW-03.  

• Monitoring wells MW-01 and MW-04 exhibited considerably lower groundwater levels than the 

other monitoring wells on site. This is inferred to be due to the proximity of the bottom of these 

wells to the underlying sand aquifer, which provides drainage to the overlying silt aquitard. This 

is evidence that the Site exhibits recharge (rather than discharge) conditions.  

• The contrast in groundwater levels between the two sets of wells described above (i.e., MW-03 

and MW-06 versus MW-01 and MW-04) indicate that the predominantly-silt soils of the shallow 

overburden are of relatively low hydraulic conductivity compared to the underlying sand and 

allow the development of a perched water table. 

• The groundwater was generally observed to be at higher elevations along the south property 

boundary (i.e. MW-05 and MW-06) and slightly lower at the north property boundary (i.e. MW-

02 and MW-03). 

• Throughout the monitoring period, the maximum groundwater level observed was 

approximately 487.7 metres above sea level (masl); observed at monitoring well MW-05 located 

near the midpoint of the southern boundary of the Site. 

http://www.geiconsultants.com/
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• In terms of seasonal trends from year-to-year, the groundwater level was generally highest 

across the Site during the winter and spring months, and gradually declined during the summer 

months. The groundwater level in the aquitard was observed to fluctuate 3.5 to 4.5 m vertically 

between high and low periods.  

Closing 

We trust this letter provides the information that has been requested by the reviewer. Should further 

information be needed, please do not hesitate to contact the undersigned.  

Sincerely, 

GEI CONSULTANTS CANADA LTD. 

 

 

 

Matthew Long, M.Eng., P.Eng. 

Senior Project Engineer 

 

 

 

Abdirahman Faarah, P.Geo. 

Project Geoscientist 

AF/af 
B:\Working\THOMASFIELD HOMES LIMITED\2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Hydrogeology\Memo - Groundwater Level Monitoring 
Letter\4201738 - Groundwater Monitoring Letter.docx   

Appendices 

Appendix A JLP Services Monitoring Well Plan Figure and Borehole Logs 

Appendix B Hydrographs (MW-01 to MW-06) 

 

REFERENCES 

R.J. Burnside & Associates Limited. 2022. Letter re: Marsville North, Owner Thomasfield Homes Limited, 

Application for Draft Plan of Subdivision 22T-141585 & Zoning By-Law Amendment, 2nd Submission, 

Project No.: MSO020868.0000. Dated September 30, 2022. Addressed to Sue Stone, Township of East 

Garafraxa. 
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Appendix A JLP Services Monitoring Well Plan 

Figure and Borehole Logs 

http://www.geiconsultants.com/
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Appendix B Hydrographs (MW-01 to MW-06) 

 

http://www.geiconsultants.com/
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Chart 1: Hydrograph of MW-01

Groundwater Level Manual Readings Ground Surface

Beginning of Sand Bottom of Well
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Chart 2: Hydrograph of MW-02

Groundwater Level Manual Readings Ground Surface
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Hydrograph: MW-03

Groundwater Level Manual Readings Ground Surface
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Chart 4: Hydrograph of MW-04

Groundwater Level Manual Readings Ground Surface

Bottom of Well Top of Sand
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Chart 5: Hydrograph of MW-05

Groundwater Level Manual Readings

Ground Surface
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APPENDIX E:  

THUNDERBIRD DRAINAGE WORKS  

(UDERSTADT BURNSIDE LTD., DATED APRIL 28, 1981)  

AND  

THE BROUWER DRAINAGE WORKS  

(E.H UDERSTADT INC. DATED AUGUST 10, 1979) 

 

  

















































 

 

APPENDIX F:   

PRE-DEVELOPMENT CONDITIONS ANALYSIS 

• MIDUSS MODEL SCHEMATIC – Pre-Development Model 

• MIDUSS Output Files 
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"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-09-04"

"                Output filename:                                 Pre__25mm.out"

"                Licensee name:                                            gmbp"

"                Company                                                       "

"                Date & Time last used:                 9/4/2024 at 11:25:19 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     1500.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      367.000   Coefficient A"

"        5.000   Constant B"

"        0.700   Exponent C"

"        0.394   Fraction R"

"      120.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity            72.993    mm/hr"

"             Total depth                  24.995    mm"

"            7   0025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 110"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          110   Catchment 110"

"        2.000   % Impervious"

"       10.380   Total Area"

"      275.000   Flow length"

"        1.400   Overland Slope"

"       10.172   Pervious Area"

"      275.000   Pervious length"

"        1.400   Pervious slope"

"        0.208   Impervious Area"

"      275.000   Impervious length"

"        1.400   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.025     0.000     0.000     0.000 c.m/sec"

"             Catchment 110          Pervious   Impervious Total Area "

"             Surface Area           10.172     0.208      10.380     hectare"

"             Time of concentration      ---    10.581     10.581     minutes"

"             Time to Centroid       0.000      73.794     73.794     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        2542.63    51.89      2594.52    c.m"

"             Rainfall losses        24.995     1.565      24.527     mm"

"             Runoff depth           0.000      23.430     0.469      mm"

"             Runoff volume          0.00       48.64      48.64      c.m"

"             Runoff coefficient     0.000      0.937      0.019      "

"             Maximum flow           0.000      0.025      0.025      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.025     0.025     0.000     0.000"

" 33          CATCHMENT 120"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          120   Catchment 120"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        1.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        1.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        1.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.078     0.025     0.000     0.000 c.m/sec"

"             Catchment 120          Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration      ---    7.519      7.519      minutes"

"             Time to Centroid       0.000      69.840     69.840     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        2360.31    124.23     2484.54    c.m"

"             Rainfall losses        24.995     1.625      23.827     mm"

"             Runoff depth           0.000      23.370     1.169      mm"



"             Runoff volume          0.00       116.15     116.15     c.m"

"             Runoff coefficient     0.000      0.935      0.047      "

"             Maximum flow           0.000      0.078      0.078      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.078     0.103     0.000     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.103    c.m/sec"

"             Hydrograph volume           164.791    c.m"

" 33          CATCHMENT 130"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          130   Catchment 130"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.066     0.103     0.000     0.000 c.m/sec"

"             Catchment 130          Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration      ---    8.347      8.347      minutes"

"             Time to Centroid       0.000      70.856     70.856     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        3779.87    116.90     3896.77    c.m"

"             Rainfall losses        24.995     1.548      24.292     mm"

"             Runoff depth           0.000      23.447     0.703      mm"

"             Runoff volume          0.00       109.66     109.66     c.m"

"             Runoff coefficient     0.000      0.938      0.028      "

"             Maximum flow           0.000      0.066      0.066      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "



"                     0.066     0.169     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.066     0.169     0.169     0.000"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  0.169    c.m/sec"

"             Hydrograph volume           274.454    c.m"

"                     0.066     0.169     0.169     0.169"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.066     0.000     0.169     0.169"

" 33          CATCHMENT 210"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          210   Catchment 210"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.017     0.000     0.169     0.169 c.m/sec"

"             Catchment 210          Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration      ---    8.326      8.326      minutes"

"             Time to Centroid       0.000      70.915     70.915     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        887.38     27.44      914.83     c.m"

"             Rainfall losses        24.995     1.547      24.292     mm"

"             Runoff depth           0.000      23.449     0.703      mm"

"             Runoff volume          0.00       25.75      25.75      c.m"

"             Runoff coefficient     0.000      0.938      0.028      "



"             Maximum flow           0.000      0.017      0.017      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.017     0.017     0.169     0.169"

" 33          CATCHMENT 220"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          220   Catchment 220"

"        3.000   % Impervious"

"       18.860   Total Area"

"      351.000   Flow length"

"        1.500   Overland Slope"

"       18.294   Pervious Area"

"      351.000   Pervious length"

"        1.500   Pervious slope"

"        0.566   Impervious Area"

"      351.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.066     0.017     0.169     0.169 c.m/sec"

"             Catchment 220          Pervious   Impervious Total Area "

"             Surface Area           18.294     0.566      18.860     hectare"

"             Time of concentration      ---    11.998     11.998     minutes"

"             Time to Centroid       0.000      75.632     75.632     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        4572.70    141.42     4714.12    c.m"

"             Rainfall losses        24.995     1.553      24.292     mm"

"             Runoff depth           0.000      23.442     0.703      mm"

"             Runoff volume          0.00       132.63     132.63     c.m"

"             Runoff coefficient     0.000      0.938      0.028      "

"             Maximum flow           0.000      0.066      0.066      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.066     0.079     0.169     0.169"

" 33          CATCHMENT 230"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          230   Catchment 230"

"       35.000   % Impervious"



"        2.860   Total Area"

"       45.000   Flow length"

"        1.500   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.500   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.147     0.079     0.169     0.169 c.m/sec"

"             Catchment 230          Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration      ---    3.498      3.498      minutes"

"             Time to Centroid       0.000      64.571     64.571     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        464.66     250.20     714.87     c.m"

"             Rainfall losses        24.995     1.979      16.940     mm"

"             Runoff depth           0.000      23.016     8.056      mm"

"             Runoff volume          0.00       230.39     230.39     c.m"

"             Runoff coefficient     0.000      0.921      0.322      "

"             Maximum flow           0.000      0.147      0.147      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.147     0.224     0.169     0.169"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.224    c.m/sec"

"             Hydrograph volume           388.770    c.m"

" 33          CATCHMENT 240"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          240   Catchment 240"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"



"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.427     0.224     0.169     0.169 c.m/sec"

"             Catchment 240          Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration      ---    5.411      5.411      minutes"

"             Time to Centroid       0.000      67.070     67.070     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        1286.76    692.87     1979.63    c.m"

"             Rainfall losses        24.995     1.608      16.810     mm"

"             Runoff depth           0.000      23.388     8.186      mm"

"             Runoff volume          0.00       648.30     648.30     c.m"

"             Runoff coefficient     0.000      0.936      0.327      "

"             Maximum flow           0.000      0.427      0.427      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.427     0.651     0.169     0.169"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.651    c.m/sec"

"             Hydrograph volume          1037.074    c.m"

" 33          CATCHMENT 250"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          250   Catchment 250"

"        0.000   % Impervious"

"        5.680   Total Area"

"      140.000   Flow length"

"        1.000   Overland Slope"

"        5.680   Pervious Area"

"      140.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      140.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"



"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.651     0.169     0.169 c.m/sec"

"             Catchment 250          Pervious   Impervious Total Area "

"             Surface Area           5.680      0.000      5.680      hectare"

"             Time of concentration      ---    7.806      7.806      minutes"

"             Time to Centroid       0.000      70.224     70.224     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        1419.73    0.00       1419.74    c.m"

"             Rainfall losses        24.995     1.574      24.995     mm"

"             Runoff depth           0.000      23.422     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.651     0.169     0.169"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.651    c.m/sec"

"             Hydrograph volume          1037.075    c.m"

" 33          CATCHMENT 260"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          260   Catchment 260"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.651     0.169     0.169 c.m/sec"

"             Catchment 260          Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration      ---    12.008     12.008     minutes"

"             Time to Centroid       0.000      75.646     75.646     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        3014.43    0.00       3014.44    c.m"

"             Rainfall losses        24.995     1.553      24.995     mm"

"             Runoff depth           0.000      23.442     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.651     0.169     0.169"

" 33          CATCHMENT 270"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          270   Catchment 270"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.651     0.169     0.169 c.m/sec"

"             Catchment 270          Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration      ---    12.504     12.504     minutes"

"             Time to Centroid       0.000      76.302     76.302     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"



"             Rainfall volume        3739.30    0.00       3739.30    c.m"

"             Rainfall losses        24.995     1.558      24.995     mm"

"             Runoff depth           0.000      23.437     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.651     0.169     0.169"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.651    c.m/sec"

"             Hydrograph volume          1037.081    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     0.651     0.651     0.169"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  0.820    c.m/sec"

"             Hydrograph volume          1311.535    c.m"

"                     0.000     0.651     0.651     0.820"

" 40          HYDROGRAPH   Confluence    1000"

"            7   Confluence "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  0.820    c.m/sec"

"             Hydrograph volume          1311.536    c.m"

"                     0.000     0.820     0.651     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.820    c.m/sec"

"             Hydrograph volume          1311.536    c.m"

" 52          CHANNEL DESIGN"

"        0.820   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        5.000   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.191    metre"

"             Velocity                      0.771    m/sec"

"             Channel capacity             15.864    c.m/sec"

"             Critical depth                0.136    metre"

" 53          ROUTE    Channel Route 750"



"       750.00      Channel Route 750 Reach length   ( metre)"

"        0.478   X-factor <= 0.5"

"      243.142   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            3   No. of sub-reaches"

"             Peak outflow                  0.749    c.m/sec"

"                     0.000     0.820     0.749     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.000     0.749     0.749     0.000"

" 52          CHANNEL DESIGN"

"        0.749   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.429    metre"

"             Velocity                      1.062    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.325    metre"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            5   Outflow Hydrograph"

"             Maximum flow                  0.749    c.m/sec"

"             Hydrograph volume          1311.535    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     0.749     0.749     0.000"

" 40          HYDROGRAPH   Combine    900"

"            6   Combine "

"          900   Node #"

"                Combined West and Central Watershed"

"             Maximum flow                  0.749    c.m/sec"

"             Hydrograph volume          1311.535    c.m"

"                     0.000     0.749     0.749     0.749"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.000     0.000     0.749     0.749"

" 33          CATCHMENT 310"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          310   Catchment 310."



"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.118     0.000     0.749     0.749 c.m/sec"

"             Catchment 310          Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration      ---    12.891     12.891     minutes"

"             Time to Centroid       0.000      76.815     76.815     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        4834.60    254.45     5089.05    c.m"

"             Rainfall losses        24.995     1.596      23.825     mm"

"             Runoff depth           0.000      23.399     1.170      mm"

"             Runoff volume          0.00       238.20     238.20     c.m"

"             Runoff coefficient     0.000      0.936      0.047      "

"             Maximum flow           0.000      0.118      0.118      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.118     0.118     0.749     0.749"

" 33          CATCHMENT 320"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          320   Catchment 320"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.272     0.118     0.749     0.749 c.m/sec"

"             Catchment 320          Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration      ---    5.948      5.948      minutes"

"             Time to Centroid       0.000      67.778     67.778     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        822.10     442.67     1264.76    c.m"

"             Rainfall losses        24.995     1.622      16.815     mm"

"             Runoff depth           0.000      23.374     8.181      mm"

"             Runoff volume          0.00       413.95     413.95     c.m"

"             Runoff coefficient     0.000      0.935      0.327      "

"             Maximum flow           0.000      0.272      0.272      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.272     0.371     0.749     0.749"

" 33          CATCHMENT 330"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          330   Catchment 330"

"       35.000   % Impervious"

"        0.750   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.488   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.262   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.040     0.371     0.749     0.749 c.m/sec"

"             Catchment 330          Pervious   Impervious Total Area "

"             Surface Area           0.488      0.262      0.750      hectare"

"             Time of concentration      ---    5.181      5.181      minutes"

"             Time to Centroid       0.000      66.756     66.756     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        121.85     65.61      187.47     c.m"

"             Rainfall losses        24.995     1.653      16.826     mm"

"             Runoff depth           0.000      23.342     8.170      mm"

"             Runoff volume          0.00       61.27      61.27      c.m"

"             Runoff coefficient     0.000      0.934      0.327      "

"             Maximum flow           0.000      0.040      0.040      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.040     0.411     0.749     0.749"

" 33          CATCHMENT 340"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          340   Catchment 340"

"       35.000   % Impervious"

"        1.910   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.241   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.669   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.104     0.411     0.749     0.749 c.m/sec"

"             Catchment 340          Pervious   Impervious Total Area "

"             Surface Area           1.241      0.669      1.910      hectare"

"             Time of concentration      ---    7.854      7.854      minutes"

"             Time to Centroid       0.000      70.289     70.289     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        310.32     167.09     477.41     c.m"

"             Rainfall losses        24.995     1.566      16.795     mm"

"             Runoff depth           0.000      23.429     8.200      mm"

"             Runoff volume          0.00       156.62     156.62     c.m"



"             Runoff coefficient     0.000      0.937      0.328      "

"             Maximum flow           0.000      0.104      0.104      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.104     0.516     0.749     0.749"

" 33          CATCHMENT 350"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          350   Catchment 350"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.010     0.516     0.749     0.749 c.m/sec"

"             Catchment 350          Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration      ---    5.712      5.712      minutes"

"             Time to Centroid       0.000      67.451     67.451     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        299.19     15.75      314.94     c.m"

"             Rainfall losses        24.995     1.598      23.825     mm"

"             Runoff depth           0.000      23.398     1.170      mm"

"             Runoff volume          0.00       14.74      14.74      c.m"

"             Runoff coefficient     0.000      0.936      0.047      "

"             Maximum flow           0.000      0.010      0.010      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.010     0.525     0.749     0.749"

" 33          CATCHMENT 360"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          360   Catchment 360"



"        2.000   % Impervious"

"        4.050   Total Area"

"      296.000   Flow length"

"        1.500   Overland Slope"

"        3.969   Pervious Area"

"      296.000   Pervious length"

"        1.500   Pervious slope"

"        0.081   Impervious Area"

"      296.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.010     0.525     0.749     0.749 c.m/sec"

"             Catchment 360          Pervious   Impervious Total Area "

"             Surface Area           3.969      0.081      4.050      hectare"

"             Time of concentration      ---    10.832     10.832     minutes"

"             Time to Centroid       0.000      74.130     74.130     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        992.07     20.25      1012.31    c.m"

"             Rainfall losses        24.995     1.549      24.526     mm"

"             Runoff depth           0.000      23.446     0.469      mm"

"             Runoff volume          0.00       18.99      18.99      c.m"

"             Runoff coefficient     0.000      0.938      0.019      "

"             Maximum flow           0.000      0.010      0.010      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.010     0.535     0.749     0.749"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.535    c.m/sec"

"             Hydrograph volume           903.779    c.m"

" 38          START/RE-START TOTALS 360"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.300    hectare"

"             Total Impervious area                      9.485    hectare"

"             Total % impervious                         7.010"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-09-04"

"                Output filename:                                  Pre__2yr.out"

"                Licensee name:                                            gmbp"

"                Company                                                       "

"                Date & Time last used:                 9/4/2024 at 11:27:31 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     1500.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      414.876   Coefficient A"

"        0.027   Constant B"

"        0.682   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           100.235    mm/hr"

"             Total depth                  39.504    mm"

"            6   002hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 110"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          110   Catchment 110"

"        2.000   % Impervious"

"       10.380   Total Area"

"      275.000   Flow length"

"        1.400   Overland Slope"

"       10.172   Pervious Area"

"      275.000   Pervious length"

"        1.400   Pervious slope"

"        0.208   Impervious Area"

"      275.000   Impervious length"

"        1.400   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.042     0.000     0.000     0.000 c.m/sec"

"             Catchment 110          Pervious   Impervious Total Area "

"             Surface Area           10.172     0.208      10.380     hectare"

"             Time of concentration      ---    9.320      9.320      minutes"

"             Time to Centroid       0.000      125.908    125.908    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        4018.51    82.01      4100.52    c.m"

"             Rainfall losses        39.504     1.645      38.747     mm"

"             Runoff depth           0.000      37.859     0.757      mm"

"             Runoff volume          0.00       78.59      78.59      c.m"

"             Runoff coefficient     0.000      0.958      0.019      "

"             Maximum flow           0.000      0.042      0.042      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.042     0.042     0.000     0.000"

" 33          CATCHMENT 120"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          120   Catchment 120"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        1.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        1.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        1.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.113     0.042     0.000     0.000 c.m/sec"

"             Catchment 120          Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration      ---    6.623      6.623      minutes"

"             Time to Centroid       0.000      121.797    121.797    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        3730.36    196.33     3926.70    c.m"

"             Rainfall losses        39.504     1.831      37.620     mm"

"             Runoff depth           0.000      37.673     1.884      mm"



"             Runoff volume          0.00       187.24     187.24     c.m"

"             Runoff coefficient     0.000      0.954      0.048      "

"             Maximum flow           0.000      0.113      0.113      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.113     0.156     0.000     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.156    c.m/sec"

"             Hydrograph volume           265.831    c.m"

" 33          CATCHMENT 130"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          130   Catchment 130"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.108     0.156     0.000     0.000 c.m/sec"

"             Catchment 130          Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration      ---    7.352      7.352      minutes"

"             Time to Centroid       0.000      122.862    122.862    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        5973.92    184.76     6158.68    c.m"

"             Rainfall losses        39.504     1.661      38.369     mm"

"             Runoff depth           0.000      37.843     1.135      mm"

"             Runoff volume          0.00       176.99     176.99     c.m"

"             Runoff coefficient     0.000      0.958      0.029      "

"             Maximum flow           0.000      0.108      0.108      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "



"                     0.108     0.263     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.108     0.263     0.263     0.000"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  0.263    c.m/sec"

"             Hydrograph volume           442.825    c.m"

"                     0.108     0.263     0.263     0.263"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.108     0.000     0.263     0.263"

" 33          CATCHMENT 210"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          210   Catchment 210"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.025     0.000     0.263     0.263 c.m/sec"

"             Catchment 210          Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration      ---    7.334      7.334      minutes"

"             Time to Centroid       0.000      122.833    122.833    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1402.47    43.38      1445.85    c.m"

"             Rainfall losses        39.504     1.664      38.369     mm"

"             Runoff depth           0.000      37.840     1.135      mm"

"             Runoff volume          0.00       41.55      41.55      c.m"

"             Runoff coefficient     0.000      0.958      0.029      "



"             Maximum flow           0.000      0.025      0.025      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.025     0.025     0.263     0.263"

" 33          CATCHMENT 220"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          220   Catchment 220"

"        3.000   % Impervious"

"       18.860   Total Area"

"      351.000   Flow length"

"        1.500   Overland Slope"

"       18.294   Pervious Area"

"      351.000   Pervious length"

"        1.500   Pervious slope"

"        0.566   Impervious Area"

"      351.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.109     0.025     0.263     0.263 c.m/sec"

"             Catchment 220          Pervious   Impervious Total Area "

"             Surface Area           18.294     0.566      18.860     hectare"

"             Time of concentration      ---    10.569     10.569     minutes"

"             Time to Centroid       0.000      127.865    127.865    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        7226.94    223.51     7450.46    c.m"

"             Rainfall losses        39.504     1.588      38.367     mm"

"             Runoff depth           0.000      37.916     1.137      mm"

"             Runoff volume          0.00       214.53     214.53     c.m"

"             Runoff coefficient     0.000      0.960      0.029      "

"             Maximum flow           0.000      0.109      0.109      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.109     0.134     0.263     0.263"

" 33          CATCHMENT 230"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          230   Catchment 230"

"       35.000   % Impervious"



"        2.860   Total Area"

"       45.000   Flow length"

"        1.500   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.500   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.247     0.134     0.263     0.263 c.m/sec"

"             Catchment 230          Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration      ---    3.081      3.081      minutes"

"             Time to Centroid       0.000      116.272    116.272    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        734.38     395.44     1129.81    c.m"

"             Rainfall losses        39.504     2.281      26.476     mm"

"             Runoff depth           0.000      37.223     13.028     mm"

"             Runoff volume          0.00       372.60     372.60     c.m"

"             Runoff coefficient     0.000      0.942      0.330      "

"             Maximum flow           0.000      0.247      0.247      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.247     0.334     0.263     0.263"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.334    c.m/sec"

"             Hydrograph volume           628.677    c.m"

" 33          CATCHMENT 240"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          240   Catchment 240"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"



"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.606     0.334     0.263     0.263 c.m/sec"

"             Catchment 240          Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration      ---    4.766      4.766      minutes"

"             Time to Centroid       0.000      118.752    118.752    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        2033.67    1095.05    3128.72    c.m"

"             Rainfall losses        39.504     1.647      26.254     mm"

"             Runoff depth           0.000      37.857     13.250     mm"

"             Runoff volume          0.00       1049.38    1049.38    c.m"

"             Runoff coefficient     0.000      0.958      0.335      "

"             Maximum flow           0.000      0.606      0.606      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.606     0.941     0.263     0.263"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.941    c.m/sec"

"             Hydrograph volume          1678.060    c.m"

" 33          CATCHMENT 250"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          250   Catchment 250"

"        0.000   % Impervious"

"        5.680   Total Area"

"      140.000   Flow length"

"        1.000   Overland Slope"

"        5.680   Pervious Area"

"      140.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      140.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"



"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.941     0.263     0.263 c.m/sec"

"             Catchment 250          Pervious   Impervious Total Area "

"             Surface Area           5.680      0.000      5.680      hectare"

"             Time of concentration      ---    6.876      6.876      minutes"

"             Time to Centroid       0.000      122.204    122.204    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        2243.83    0.00       2243.83    c.m"

"             Rainfall losses        39.504     1.800      39.504     mm"

"             Runoff depth           0.000      37.705     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.941     0.263     0.263"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.941    c.m/sec"

"             Hydrograph volume          1678.062    c.m"

" 33          CATCHMENT 260"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          260   Catchment 260"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.941     0.263     0.263 c.m/sec"

"             Catchment 260          Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration      ---    10.578     10.578     minutes"

"             Time to Centroid       0.000      127.879    127.879    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        4764.18    0.00       4764.18    c.m"

"             Rainfall losses        39.504     1.588      39.504     mm"

"             Runoff depth           0.000      37.916     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.941     0.263     0.263"

" 33          CATCHMENT 270"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          270   Catchment 270"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.941     0.263     0.263 c.m/sec"

"             Catchment 270          Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration      ---    11.014     11.014     minutes"

"             Time to Centroid       0.000      128.567    128.567    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"



"             Rainfall volume        5909.79    0.01       5909.80    c.m"

"             Rainfall losses        39.504     1.605      39.504     mm"

"             Runoff depth           0.000      37.899     0.000      mm"

"             Runoff volume          0.00       0.01       0.01       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.941     0.263     0.263"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.941    c.m/sec"

"             Hydrograph volume          1678.073    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     0.941     0.941     0.263"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  1.136    c.m/sec"

"             Hydrograph volume          2120.897    c.m"

"                     0.000     0.941     0.941     1.136"

" 40          HYDROGRAPH   Confluence    1000"

"            7   Confluence "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  1.136    c.m/sec"

"             Hydrograph volume          2120.897    c.m"

"                     0.000     1.136     0.941     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.136    c.m/sec"

"             Hydrograph volume          2120.897    c.m"

" 52          CHANNEL DESIGN"

"        1.136   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        5.000   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.231    metre"

"             Velocity                      0.865    m/sec"

"             Channel capacity             15.864    c.m/sec"

"             Critical depth                0.168    metre"

" 53          ROUTE    Channel Route 750"



"       750.00      Channel Route 750 Reach length   ( metre)"

"        0.473   X-factor <= 0.5"

"      216.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            3   No. of sub-reaches"

"             Peak outflow                  1.136    c.m/sec"

"                     0.000     1.136     1.136     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.000     1.136     1.136     0.000"

" 52          CHANNEL DESIGN"

"        1.136   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.532    metre"

"             Velocity                      1.188    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.411    metre"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            5   Outflow Hydrograph"

"             Maximum flow                  1.136    c.m/sec"

"             Hydrograph volume          2120.898    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     1.136     1.136     0.000"

" 40          HYDROGRAPH   Combine    900"

"            6   Combine "

"          900   Node #"

"                Combined West and Central Watershed"

"             Maximum flow                  1.136    c.m/sec"

"             Hydrograph volume          2120.898    c.m"

"                     0.000     1.136     1.136     1.136"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.000     0.000     1.136     1.136"

" 33          CATCHMENT 310"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          310   Catchment 310."



"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.188     0.000     1.136     1.136 c.m/sec"

"             Catchment 310          Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration      ---    11.355     11.355     minutes"

"             Time to Centroid       0.000      129.111    129.111    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        7640.87    402.15     8043.02    c.m"

"             Rainfall losses        39.504     1.608      37.609     mm"

"             Runoff depth           0.000      37.896     1.895      mm"

"             Runoff volume          0.00       385.79     385.79     c.m"

"             Runoff coefficient     0.000      0.959      0.048      "

"             Maximum flow           0.000      0.188      0.188      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.188     0.188     1.136     1.136"

" 33          CATCHMENT 320"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          320   Catchment 320"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.381     0.188     1.136     1.136 c.m/sec"

"             Catchment 320          Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration      ---    5.240      5.240      minutes"

"             Time to Centroid       0.000      119.494    119.494    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1299.29    699.62     1998.90    c.m"

"             Rainfall losses        39.504     1.649      26.255     mm"

"             Runoff depth           0.000      37.855     13.249     mm"

"             Runoff volume          0.00       670.41     670.41     c.m"

"             Runoff coefficient     0.000      0.958      0.335      "

"             Maximum flow           0.000      0.381      0.381      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.381     0.569     1.136     1.136"

" 33          CATCHMENT 330"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          330   Catchment 330"

"       35.000   % Impervious"

"        0.750   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.488   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.262   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.058     0.569     1.136     1.136 c.m/sec"

"             Catchment 330          Pervious   Impervious Total Area "

"             Surface Area           0.488      0.262      0.750      hectare"

"             Time of concentration      ---    4.564      4.564      minutes"

"             Time to Centroid       0.000      118.438    118.438    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        192.58     103.70     296.28     c.m"

"             Rainfall losses        39.504     1.673      26.263     mm"

"             Runoff depth           0.000      37.831     13.241     mm"

"             Runoff volume          0.00       99.31      99.31      c.m"

"             Runoff coefficient     0.000      0.958      0.335      "

"             Maximum flow           0.000      0.058      0.058      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.058     0.621     1.136     1.136"

" 33          CATCHMENT 340"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          340   Catchment 340"

"       35.000   % Impervious"

"        1.910   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.241   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.669   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.153     0.621     1.136     1.136 c.m/sec"

"             Catchment 340          Pervious   Impervious Total Area "

"             Surface Area           1.241      0.669      1.910      hectare"

"             Time of concentration      ---    6.918      6.918      minutes"

"             Time to Centroid       0.000      122.267    122.267    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        490.44     264.08     754.53     c.m"

"             Rainfall losses        39.504     1.781      26.301     mm"

"             Runoff depth           0.000      37.723     13.203     mm"

"             Runoff volume          0.00       252.18     252.18     c.m"



"             Runoff coefficient     0.000      0.955      0.334      "

"             Maximum flow           0.000      0.153      0.153      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.153     0.774     1.136     1.136"

" 33          CATCHMENT 350"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          350   Catchment 350"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.013     0.774     1.136     1.136 c.m/sec"

"             Catchment 350          Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration      ---    5.031      5.031      minutes"

"             Time to Centroid       0.000      119.147    119.147    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        472.86     24.89      497.75     c.m"

"             Rainfall losses        39.504     1.643      37.611     mm"

"             Runoff depth           0.000      37.861     1.893      mm"

"             Runoff volume          0.00       23.85      23.85      c.m"

"             Runoff coefficient     0.000      0.958      0.048      "

"             Maximum flow           0.000      0.013      0.013      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.013     0.788     1.136     1.136"

" 33          CATCHMENT 360"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          360   Catchment 360"



"        2.000   % Impervious"

"        4.050   Total Area"

"      296.000   Flow length"

"        1.500   Overland Slope"

"        3.969   Pervious Area"

"      296.000   Pervious length"

"        1.500   Pervious slope"

"        0.081   Impervious Area"

"      296.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.016     0.788     1.136     1.136 c.m/sec"

"             Catchment 360          Pervious   Impervious Total Area "

"             Surface Area           3.969      0.081      4.050      hectare"

"             Time of concentration      ---    9.541      9.541      minutes"

"             Time to Centroid       0.000      126.260    126.260    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1567.91    32.00      1599.91    c.m"

"             Rainfall losses        39.504     1.665      38.747     mm"

"             Runoff depth           0.000      37.839     0.757      mm"

"             Runoff volume          0.00       30.65      30.65      c.m"

"             Runoff coefficient     0.000      0.958      0.019      "

"             Maximum flow           0.000      0.016      0.016      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.016     0.804     1.136     1.136"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.804    c.m/sec"

"             Hydrograph volume          1462.179    c.m"

" 38          START/RE-START TOTALS 360"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.300    hectare"

"             Total Impervious area                      9.485    hectare"

"             Total % impervious                         7.010"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-09-04"

"                Output filename:                                  Pre__5yr.out"

"                Licensee name:                                            gmbp"

"                Company                                                       "

"                Date & Time last used:                 9/4/2024 at 11:29:04 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     1500.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      544.711   Coefficient A"

"        0.021   Constant B"

"        0.686   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           130.581    mm/hr"

"             Total depth                  50.743    mm"

"            6   005hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 110"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          110   Catchment 110"

"        2.000   % Impervious"

"       10.380   Total Area"

"      275.000   Flow length"

"        1.400   Overland Slope"

"       10.172   Pervious Area"

"      275.000   Pervious length"

"        1.400   Pervious slope"

"        0.208   Impervious Area"

"      275.000   Impervious length"

"        1.400   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.098     0.000     0.000     0.000 c.m/sec"

"             Catchment 110          Pervious   Impervious Total Area "

"             Surface Area           10.172     0.208      10.380     hectare"

"             Time of concentration  72.424     8.385      58.694     minutes"

"             Time to Centroid       177.209    123.667    165.730    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        5161.78    105.34     5267.12    c.m"

"             Rainfall losses        47.072     1.656      46.164     mm"

"             Runoff depth           3.671      49.087     4.579      mm"

"             Runoff volume          373.41     101.90     475.31     c.m"

"             Runoff coefficient     0.072      0.967      0.090      "

"             Maximum flow           0.092      0.057      0.098      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.098     0.098     0.000     0.000"

" 33          CATCHMENT 120"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          120   Catchment 120"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        1.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        1.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        1.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.171     0.098     0.000     0.000 c.m/sec"

"             Catchment 120          Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  51.469     5.958      32.733     minutes"

"             Time to Centroid       155.526    119.917    140.866    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        4791.66    252.19     5043.85    c.m"

"             Rainfall losses        47.070     1.909      44.812     mm"

"             Runoff depth           3.673      48.834     5.931      mm"



"             Runoff volume          346.83     242.71     589.54     c.m"

"             Runoff coefficient     0.072      0.962      0.117      "

"             Maximum flow           0.115      0.145      0.171      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.171     0.244     0.000     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.244    c.m/sec"

"             Hydrograph volume          1064.848    c.m"

" 33          CATCHMENT 130"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          130   Catchment 130"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.187     0.244     0.000     0.000 c.m/sec"

"             Catchment 130          Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  57.133     6.614      42.411     minutes"

"             Time to Centroid       161.440    120.984    149.651    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        7673.50    237.32     7910.83    c.m"

"             Rainfall losses        47.072     1.923      45.717     mm"

"             Runoff depth           3.671      48.820     5.026      mm"

"             Runoff volume          555.21     228.33     783.54     c.m"

"             Runoff coefficient     0.072      0.962      0.099      "

"             Maximum flow           0.171      0.139      0.187      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "



"                     0.187     0.418     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.187     0.418     0.418     0.000"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  0.418    c.m/sec"

"             Hydrograph volume          1848.387    c.m"

"                     0.187     0.418     0.418     0.418"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.187     0.000     0.418     0.418"

" 33          CATCHMENT 210"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          210   Catchment 210"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.044     0.000     0.418     0.418 c.m/sec"

"             Catchment 210          Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  56.991     6.598      42.304     minutes"

"             Time to Centroid       161.287    120.956    149.533    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1801.48    55.72      1857.19    c.m"

"             Rainfall losses        47.072     1.920      45.717     mm"

"             Runoff depth           3.671      48.823     5.025      mm"

"             Runoff volume          130.32     53.61      183.93     c.m"

"             Runoff coefficient     0.072      0.962      0.099      "



"             Maximum flow           0.040      0.033      0.044      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.044     0.044     0.418     0.418"

" 33          CATCHMENT 220"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          220   Catchment 220"

"        3.000   % Impervious"

"       18.860   Total Area"

"      351.000   Flow length"

"        1.500   Overland Slope"

"       18.294   Pervious Area"

"      351.000   Pervious length"

"        1.500   Pervious slope"

"        0.566   Impervious Area"

"      351.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.170     0.044     0.418     0.418 c.m/sec"

"             Catchment 220          Pervious   Impervious Total Area "

"             Surface Area           18.294     0.566      18.860     hectare"

"             Time of concentration  82.126     9.508      60.898     minutes"

"             Time to Centroid       187.114    125.447    169.087    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        9283.02    287.10     9570.12    c.m"

"             Rainfall losses        47.072     1.709      45.711     mm"

"             Runoff depth           3.671      49.034     5.032      mm"

"             Runoff volume          671.63     277.44     949.06     c.m"

"             Runoff coefficient     0.072      0.966      0.099      "

"             Maximum flow           0.148      0.149      0.170      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.170     0.211     0.418     0.418"

" 33          CATCHMENT 230"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          230   Catchment 230"

"       35.000   % Impervious"



"        2.860   Total Area"

"       45.000   Flow length"

"        1.500   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.500   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.333     0.211     0.418     0.418 c.m/sec"

"             Catchment 230          Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  23.945     2.772      5.382      minutes"

"             Time to Centroid       126.743    114.796    116.268    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        943.31     507.94     1451.25    c.m"

"             Rainfall losses        47.069     2.213      31.370     mm"

"             Runoff depth           3.674      48.530     19.373     mm"

"             Runoff volume          68.29      485.79     554.08     c.m"

"             Runoff coefficient     0.072      0.956      0.382      "

"             Maximum flow           0.045      0.327      0.333      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.333     0.471     0.418     0.418"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.471    c.m/sec"

"             Hydrograph volume          1687.073    c.m"

" 33          CATCHMENT 240"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          240   Catchment 240"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"



"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.830     0.471     0.418     0.418 c.m/sec"

"             Catchment 240          Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  37.035     4.288      8.298      minutes"

"             Time to Centroid       140.408    117.180    120.024    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        2612.25    1406.59    4018.84    c.m"

"             Rainfall losses        47.070     1.869      31.250     mm"

"             Runoff depth           3.672      48.874     19.493     mm"

"             Runoff volume          189.06     1354.79    1543.85    c.m"

"             Runoff coefficient     0.072      0.963      0.384      "

"             Maximum flow           0.082      0.821      0.830      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.830     1.300     0.418     0.418"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.300    c.m/sec"

"             Hydrograph volume          3230.920    c.m"

" 33          CATCHMENT 250"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          250   Catchment 250"

"        0.000   % Impervious"

"        5.680   Total Area"

"      140.000   Flow length"

"        1.000   Overland Slope"

"        5.680   Pervious Area"

"      140.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      140.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"



"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.066     1.300     0.418     0.418 c.m/sec"

"             Catchment 250          Pervious   Impervious Total Area "

"             Surface Area           5.680      0.000      5.680      hectare"

"             Time of concentration  53.432     6.186      53.431     minutes"

"             Time to Centroid       157.563    120.287    157.563    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        2882.20    0.00       2882.20    c.m"

"             Rainfall losses        47.072     1.885      47.072     mm"

"             Runoff depth           3.671      48.858     3.671      mm"

"             Runoff volume          208.49     0.00       208.49     c.m"

"             Runoff coefficient     0.072      0.000      0.072      "

"             Maximum flow           0.066      0.000      0.066      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.066     1.305     0.418     0.418"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.305    c.m/sec"

"             Hydrograph volume          3439.411    c.m"

" 33          CATCHMENT 260"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          260   Catchment 260"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.097     1.305     0.418     0.418 c.m/sec"

"             Catchment 260          Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  82.196     9.516      82.195     minutes"

"             Time to Centroid       187.186    125.460    187.186    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        6119.59    0.01       6119.60    c.m"

"             Rainfall losses        47.072     1.710      47.072     mm"

"             Runoff depth           3.671      49.033     3.671      mm"

"             Runoff volume          442.77     0.01       442.77     c.m"

"             Runoff coefficient     0.072      0.000      0.072      "

"             Maximum flow           0.097      0.000      0.097      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.097     1.310     0.418     0.418"

" 33          CATCHMENT 270"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          270   Catchment 270"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.114     1.310     0.418     0.418 c.m/sec"

"             Catchment 270          Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  85.587     9.908      85.586     minutes"

"             Time to Centroid       190.634    126.103    190.633    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"



"             Rainfall volume        7591.14    0.01       7591.15    c.m"

"             Rainfall losses        47.071     1.748      47.071     mm"

"             Runoff depth           3.672      48.995     3.672      mm"

"             Runoff volume          549.27     0.01       549.27     c.m"

"             Runoff coefficient     0.072      0.000      0.072      "

"             Maximum flow           0.114      0.000      0.114      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.114     1.316     0.418     0.418"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.316    c.m/sec"

"             Hydrograph volume          4431.458    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.114     1.316     1.316     0.418"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  1.623    c.m/sec"

"             Hydrograph volume          6279.847    c.m"

"                     0.114     1.316     1.316     1.623"

" 40          HYDROGRAPH   Confluence    1000"

"            7   Confluence "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  1.623    c.m/sec"

"             Hydrograph volume          6279.848    c.m"

"                     0.114     1.623     1.316     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.623    c.m/sec"

"             Hydrograph volume          6279.848    c.m"

" 52          CHANNEL DESIGN"

"        1.623   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        5.000   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.284    metre"

"             Velocity                      0.977    m/sec"

"             Channel capacity             15.864    c.m/sec"

"             Critical depth                0.211    metre"

" 53          ROUTE    Channel Route 750"



"       750.00      Channel Route 750 Reach length   ( metre)"

"        0.478   X-factor <= 0.5"

"      287.791   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            2   No. of sub-reaches"

"             Peak outflow                  1.620    c.m/sec"

"                     0.114     1.623     1.620     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.114     1.620     1.620     0.000"

" 52          CHANNEL DESIGN"

"        1.620   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.636    metre"

"             Velocity                      1.305    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.500    metre"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            5   Outflow Hydrograph"

"             Maximum flow                  1.620    c.m/sec"

"             Hydrograph volume          6279.828    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.114     1.620     1.620     0.000"

" 40          HYDROGRAPH   Combine    900"

"            6   Combine "

"          900   Node #"

"                Combined West and Central Watershed"

"             Maximum flow                  1.620    c.m/sec"

"             Hydrograph volume          6279.828    c.m"

"                     0.114     1.620     1.620     1.620"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.114     0.000     1.620     1.620"

" 33          CATCHMENT 310"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          310   Catchment 310."



"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.278     0.000     1.620     1.620 c.m/sec"

"             Catchment 310          Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  88.236     10.215     56.008     minutes"

"             Time to Centroid       193.317    126.574    165.748    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        0.9815     0.0517     1.0331     ha-m"

"             Rainfall losses        47.072     1.659      44.802     mm"

"             Runoff depth           3.671      49.083     5.941      mm"

"             Runoff volume          710.00     499.67     1209.67    c.m"

"             Runoff coefficient     0.072      0.967      0.117      "

"             Maximum flow           0.144      0.258      0.278      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.278     0.278     1.620     1.620"

" 33          CATCHMENT 320"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          320   Catchment 320"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.511     0.278     1.620     1.620 c.m/sec"

"             Catchment 320          Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  40.715     4.714      9.106      minutes"

"             Time to Centroid       144.265    117.850    121.073    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1668.94    898.66     2567.59    c.m"

"             Rainfall losses        47.073     1.696      31.191     mm"

"             Runoff depth           3.670      49.047     19.552     mm"

"             Runoff volume          120.71     868.62     989.33     c.m"

"             Runoff coefficient     0.072      0.967      0.385      "

"             Maximum flow           0.051      0.506      0.511      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.511     0.758     1.620     1.620"

" 33          CATCHMENT 330"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          330   Catchment 330"

"       35.000   % Impervious"

"        0.750   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.488   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.262   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.080     0.758     1.620     1.620 c.m/sec"

"             Catchment 330          Pervious   Impervious Total Area "

"             Surface Area           0.488      0.262      0.750      hectare"

"             Time of concentration  35.466     4.106      7.955      minutes"

"             Time to Centroid       138.756    116.922    119.602    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        247.37     133.20     380.57     c.m"

"             Rainfall losses        47.073     2.023      31.305     mm"

"             Runoff depth           3.670      48.720     19.438     mm"

"             Runoff volume          17.89      127.89     145.78     c.m"

"             Runoff coefficient     0.072      0.960      0.383      "

"             Maximum flow           0.008      0.079      0.080      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.080     0.825     1.620     1.620"

" 33          CATCHMENT 340"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          340   Catchment 340"

"       35.000   % Impervious"

"        1.910   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.241   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.669   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.200     0.825     1.620     1.620 c.m/sec"

"             Catchment 340          Pervious   Impervious Total Area "

"             Surface Area           1.241      0.669      1.910      hectare"

"             Time of concentration  53.757     6.223      12.043     minutes"

"             Time to Centroid       157.900    120.348    124.945    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        629.97     339.22     969.19     c.m"

"             Rainfall losses        47.073     1.888      31.258     mm"

"             Runoff depth           3.670      48.855     19.485     mm"

"             Runoff volume          45.57      326.60     372.16     c.m"



"             Runoff coefficient     0.072      0.963      0.384      "

"             Maximum flow           0.014      0.196      0.200      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.200     1.024     1.620     1.620"

" 33          CATCHMENT 350"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          350   Catchment 350"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.022     1.024     1.620     1.620 c.m/sec"

"             Catchment 350          Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  39.097     4.526      24.835     minutes"

"             Time to Centroid       142.577    117.560    132.256    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        607.39     31.97      639.36     c.m"

"             Rainfall losses        47.070     1.738      44.803     mm"

"             Runoff depth           3.673      49.005     5.939      mm"

"             Runoff volume          43.96      30.87      74.84      c.m"

"             Runoff coefficient     0.072      0.966      0.117      "

"             Maximum flow           0.019      0.018      0.022      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.022     1.046     1.620     1.620"

" 33          CATCHMENT 360"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          360   Catchment 360"



"        2.000   % Impervious"

"        4.050   Total Area"

"      296.000   Flow length"

"        1.500   Overland Slope"

"        3.969   Pervious Area"

"      296.000   Pervious length"

"        1.500   Pervious slope"

"        0.081   Impervious Area"

"      296.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.038     1.046     1.620     1.620 c.m/sec"

"             Catchment 360          Pervious   Impervious Total Area "

"             Surface Area           3.969      0.081      4.050      hectare"

"             Time of concentration  74.143     8.584      60.103     minutes"

"             Time to Centroid       178.991    123.993    167.213    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        2013.99    41.10      2055.09    c.m"

"             Rainfall losses        47.070     1.697      46.163     mm"

"             Runoff depth           3.673      49.046     4.580      mm"

"             Runoff volume          145.77     39.73      185.50     c.m"

"             Runoff coefficient     0.072      0.967      0.090      "

"             Maximum flow           0.035      0.022      0.038      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.038     1.074     1.620     1.620"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.074    c.m/sec"

"             Hydrograph volume          2977.280    c.m"

" 38          START/RE-START TOTALS 360"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.300    hectare"

"             Total Impervious area                      9.485    hectare"

"             Total % impervious                         7.010"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-09-04"

"                Output filename:                                 Pre__10yr.out"

"                Licensee name:                                            gmbp"

"                Company                                                       "

"                Date & Time last used:                 9/4/2024 at 11:30:23 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     1500.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      627.308   Coefficient A"

"        0.014   Constant B"

"        0.687   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           150.159    mm/hr"

"             Total depth                  58.119    mm"

"            6   010hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 110"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          110   Catchment 110"

"        2.000   % Impervious"

"       10.380   Total Area"

"      275.000   Flow length"

"        1.400   Overland Slope"

"       10.172   Pervious Area"

"      275.000   Pervious length"

"        1.400   Pervious slope"

"        0.208   Impervious Area"

"      275.000   Impervious length"

"        1.400   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.248     0.000     0.000     0.000 c.m/sec"

"             Catchment 110          Pervious   Impervious Total Area "

"             Surface Area           10.172     0.208      10.380     hectare"

"             Time of concentration  54.445     7.929      49.497     minutes"

"             Time to Centroid       195.203    122.686    187.489    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        5912.11    120.66     6032.76    c.m"

"             Rainfall losses        48.439     1.659      47.503     mm"

"             Runoff depth           9.680      56.460     10.616     mm"

"             Runoff volume          984.71     117.21     1101.92    c.m"

"             Runoff coefficient     0.167      0.971      0.183      "

"             Maximum flow           0.239      0.072      0.248      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.248     0.248     0.000     0.000"

" 33          CATCHMENT 120"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          120   Catchment 120"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        1.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        1.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        1.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.326     0.248     0.000     0.000 c.m/sec"

"             Catchment 120          Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  38.692     5.635      30.950     minutes"

"             Time to Centroid       171.406    119.023    159.138    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        5488.19    288.85     5777.04    c.m"

"             Rainfall losses        48.442     1.890      46.114     mm"

"             Runoff depth           9.677      56.229     12.005     mm"



"             Runoff volume          913.83     279.46     1193.28    c.m"

"             Runoff coefficient     0.167      0.967      0.207      "

"             Maximum flow           0.303      0.164      0.326      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.326     0.532     0.000     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.532    c.m/sec"

"             Hydrograph volume          2295.200    c.m"

" 33          CATCHMENT 130"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          130   Catchment 130"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.463     0.532     0.000     0.000 c.m/sec"

"             Catchment 130          Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  42.950     6.255      37.368     minutes"

"             Time to Centroid       177.837    120.073    169.049    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        8788.95    271.82     9060.77    c.m"

"             Rainfall losses        48.437     1.950      47.043     mm"

"             Runoff depth           9.682      56.169     11.076     mm"

"             Runoff volume          1464.12    262.70     1726.82    c.m"

"             Runoff coefficient     0.167      0.966      0.191      "

"             Maximum flow           0.440      0.158      0.463      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "



"                     0.463     0.995     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.463     0.995     0.995     0.000"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  0.995    c.m/sec"

"             Hydrograph volume          4022.027    c.m"

"                     0.463     0.995     0.995     0.995"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.463     0.000     0.995     0.995"

" 33          CATCHMENT 210"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          210   Catchment 210"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.109     0.000     0.995     0.995 c.m/sec"

"             Catchment 210          Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  42.843     6.239      37.275     minutes"

"             Time to Centroid       177.675    120.047    168.908    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        2063.34    63.81      2127.16    c.m"

"             Rainfall losses        48.437     1.948      47.042     mm"

"             Runoff depth           9.682      56.171     11.077     mm"

"             Runoff volume          343.73     61.68      405.41     c.m"

"             Runoff coefficient     0.167      0.966      0.191      "



"             Maximum flow           0.104      0.037      0.109      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.109     0.109     0.995     0.995"

" 33          CATCHMENT 220"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          220   Catchment 220"

"        3.000   % Impervious"

"       18.860   Total Area"

"      351.000   Flow length"

"        1.500   Overland Slope"

"       18.294   Pervious Area"

"      351.000   Pervious length"

"        1.500   Pervious slope"

"        0.566   Impervious Area"

"      351.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.402     0.109     0.995     0.995 c.m/sec"

"             Catchment 220          Pervious   Impervious Total Area "

"             Surface Area           18.294     0.566      18.860     hectare"

"             Time of concentration  61.739     8.991      53.682     minutes"

"             Time to Centroid       206.176    124.327    193.675    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1.0632     0.0329     1.0961     ha-m"

"             Rainfall losses        48.438     1.689      47.035     mm"

"             Runoff depth           9.682      56.430     11.084     mm"

"             Runoff volume          1771.16    319.28     2090.44    c.m"

"             Runoff coefficient     0.167      0.971      0.191      "

"             Maximum flow           0.381      0.175      0.402      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.402     0.491     0.995     0.995"

" 33          CATCHMENT 230"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          230   Catchment 230"

"       35.000   % Impervious"



"        2.860   Total Area"

"       45.000   Flow length"

"        1.500   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.500   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.401     0.491     0.995     0.995 c.m/sec"

"             Catchment 230          Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  18.001     2.621      6.362      minutes"

"             Time to Centroid       140.110    114.128    120.447    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1080.43    581.77     1662.21    c.m"

"             Rainfall losses        48.439     2.187      32.251     mm"

"             Runoff depth           9.680      55.932     25.868     mm"

"             Runoff volume          179.95     559.88     739.83     c.m"

"             Runoff coefficient     0.167      0.962      0.445      "

"             Maximum flow           0.109      0.378      0.401      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.401     0.608     0.995     0.995"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.608    c.m/sec"

"             Hydrograph volume          3235.671    c.m"

" 33          CATCHMENT 240"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          240   Catchment 240"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"



"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.990     0.608     0.995     0.995 c.m/sec"

"             Catchment 240          Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  27.841     4.055      9.835      minutes"

"             Time to Centroid       154.997    116.514    125.866    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        2991.97    1611.06    4603.03    c.m"

"             Rainfall losses        48.443     2.150      32.241     mm"

"             Runoff depth           9.676      55.969     25.878     mm"

"             Runoff volume          498.11     1551.46    2049.57    c.m"

"             Runoff coefficient     0.166      0.963      0.445      "

"             Maximum flow           0.209      0.960      0.990      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.990     1.580     0.995     0.995"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.580    c.m/sec"

"             Hydrograph volume          5285.250    c.m"

" 33          CATCHMENT 250"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          250   Catchment 250"

"        0.000   % Impervious"

"        5.680   Total Area"

"      140.000   Flow length"

"        1.000   Overland Slope"

"        5.680   Pervious Area"

"      140.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      140.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"



"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.180     1.580     0.995     0.995 c.m/sec"

"             Catchment 250          Pervious   Impervious Total Area "

"             Surface Area           5.680      0.000      5.680      hectare"

"             Time of concentration  40.168     5.850      40.167     minutes"

"             Time to Centroid       173.639    119.404    173.639    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        3301.16    0.00       3301.17    c.m"

"             Rainfall losses        48.439     1.981      48.439     mm"

"             Runoff depth           9.680      56.138     9.680      mm"

"             Runoff volume          549.83     0.00       549.84     c.m"

"             Runoff coefficient     0.167      0.000      0.167      "

"             Maximum flow           0.180      0.000      0.180      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.180     1.597     0.995     0.995"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.597    c.m/sec"

"             Hydrograph volume          5835.078    c.m"

" 33          CATCHMENT 260"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          260   Catchment 260"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.251     1.597     0.995     0.995 c.m/sec"

"             Catchment 260          Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  61.792     8.999      61.791     minutes"

"             Time to Centroid       206.255    124.339    206.255    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        7009.16    0.01       7009.16    c.m"

"             Rainfall losses        48.438     1.689      48.438     mm"

"             Runoff depth           9.681      56.430     9.681      mm"

"             Runoff volume          1167.58    0.01       1167.59    c.m"

"             Runoff coefficient     0.167      0.000      0.167      "

"             Maximum flow           0.251      0.000      0.251      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.251     1.613     0.995     0.995"

" 33          CATCHMENT 270"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          270   Catchment 270"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.307     1.613     0.995     0.995 c.m/sec"

"             Catchment 270          Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  64.340     9.370      64.340     minutes"

"             Time to Centroid       210.090    124.933    210.090    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"



"             Rainfall volume        8694.61    0.01       8694.62    c.m"

"             Rainfall losses        48.438     1.722      48.438     mm"

"             Runoff depth           9.681      56.397     9.681      mm"

"             Runoff volume          1448.34    0.01       1448.35    c.m"

"             Runoff coefficient     0.167      0.000      0.167      "

"             Maximum flow           0.307      0.000      0.307      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.307     1.633     0.995     0.995"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.633    c.m/sec"

"             Hydrograph volume          8451.021    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.307     1.633     1.633     0.995"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  2.371    c.m/sec"

"             Hydrograph volume         12473.042    c.m"

"                     0.307     1.633     1.633     2.371"

" 40          HYDROGRAPH   Confluence    1000"

"            7   Confluence "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  2.371    c.m/sec"

"             Hydrograph volume         12473.042    c.m"

"                     0.307     2.371     1.633     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.371    c.m/sec"

"             Hydrograph volume         12473.042    c.m"

" 52          CHANNEL DESIGN"

"        2.371   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        5.000   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.353    metre"

"             Velocity                      1.109    m/sec"

"             Channel capacity             15.864    c.m/sec"

"             Critical depth                0.269    metre"

" 53          ROUTE    Channel Route 750"



"       750.00      Channel Route 750 Reach length   ( metre)"

"        0.473   X-factor <= 0.5"

"      253.537   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            2   No. of sub-reaches"

"             Peak outflow                  2.371    c.m/sec"

"                     0.307     2.371     2.371     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.307     2.371     2.371     0.000"

" 52          CHANNEL DESIGN"

"        2.371   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.766    metre"

"             Velocity                      1.441    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.613    metre"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            5   Outflow Hydrograph"

"             Maximum flow                  2.371    c.m/sec"

"             Hydrograph volume         12473.035    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.307     2.371     2.371     0.000"

" 40          HYDROGRAPH   Combine    900"

"            6   Combine "

"          900   Node #"

"                Combined West and Central Watershed"

"             Maximum flow                  2.371    c.m/sec"

"             Hydrograph volume         12473.035    c.m"

"                     0.307     2.371     2.371     2.371"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.307     0.000     2.371     2.371"

" 33          CATCHMENT 310"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          310   Catchment 310."



"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.431     0.000     2.371     2.371 c.m/sec"

"             Catchment 310          Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  66.332     9.660      53.034     minutes"

"             Time to Centroid       213.090    125.400    192.515    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1.1241     0.0592     1.1833     ha-m"

"             Rainfall losses        48.442     1.749      46.107     mm"

"             Runoff depth           9.677      56.370     12.012     mm"

"             Runoff volume          1871.78    573.85     2445.62    c.m"

"             Runoff coefficient     0.167      0.970      0.207      "

"             Maximum flow           0.393      0.305      0.431      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.431     0.431     2.371     2.371"

" 33          CATCHMENT 320"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          320   Catchment 320"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.611     0.431     2.371     2.371 c.m/sec"

"             Catchment 320          Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  30.608     4.457      10.786     minutes"

"             Time to Centroid       159.183    117.112    127.293    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1911.54    1029.29    2940.83    c.m"

"             Rainfall losses        48.439     1.811      32.119     mm"

"             Runoff depth           9.681      56.308     26.000     mm"

"             Runoff volume          318.39     997.21     1315.61    c.m"

"             Runoff coefficient     0.167      0.969      0.447      "

"             Maximum flow           0.129      0.594      0.611      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.611     0.945     2.371     2.371"

" 33          CATCHMENT 330"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          330   Catchment 330"

"       35.000   % Impervious"

"        0.750   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.488   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.262   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.095     0.945     2.371     2.371 c.m/sec"

"             Catchment 330          Pervious   Impervious Total Area "

"             Surface Area           0.488      0.262      0.750      hectare"

"             Time of concentration  26.662     3.883      9.439      minutes"

"             Time to Centroid       153.211    116.293    125.297    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        283.33     152.56     435.89     c.m"

"             Rainfall losses        48.439     2.392      32.323     mm"

"             Runoff depth           9.680      55.727     25.797     mm"

"             Runoff volume          47.19      146.28     193.47     c.m"

"             Runoff coefficient     0.167      0.959      0.444      "

"             Maximum flow           0.021      0.092      0.095      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.095     1.026     2.371     2.371"

" 33          CATCHMENT 340"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          340   Catchment 340"

"       35.000   % Impervious"

"        1.910   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.241   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.669   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.234     1.026     2.371     2.371 c.m/sec"

"             Catchment 340          Pervious   Impervious Total Area "

"             Surface Area           1.241      0.669      1.910      hectare"

"             Time of concentration  40.412     5.885      14.260     minutes"

"             Time to Centroid       174.013    119.470    132.700    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        721.55     388.53     1110.07    c.m"

"             Rainfall losses        48.441     1.995      32.185     mm"

"             Runoff depth           9.678      56.124     25.934     mm"

"             Runoff volume          120.16     375.19     495.35     c.m"



"             Runoff coefficient     0.167      0.966      0.446      "

"             Maximum flow           0.039      0.223      0.234      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.234     1.260     2.371     2.371"

" 33          CATCHMENT 350"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          350   Catchment 350"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.051     1.260     2.371     2.371 c.m/sec"

"             Catchment 350          Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  29.391     4.280      23.513     minutes"

"             Time to Centroid       157.347    116.830    147.862    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        695.69     36.62      732.30     c.m"

"             Rainfall losses        48.444     1.931      46.118     mm"

"             Runoff depth           9.676      56.188     12.001     mm"

"             Runoff volume          115.82     35.40      151.21     c.m"

"             Runoff coefficient     0.166      0.967      0.206      "

"             Maximum flow           0.048      0.021      0.051      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.051     1.297     2.371     2.371"

" 33          CATCHMENT 360"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          360   Catchment 360"



"        2.000   % Impervious"

"        4.050   Total Area"

"      296.000   Flow length"

"        1.500   Overland Slope"

"        3.969   Pervious Area"

"      296.000   Pervious length"

"        1.500   Pervious slope"

"        0.081   Impervious Area"

"      296.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.096     1.297     2.371     2.371 c.m/sec"

"             Catchment 360          Pervious   Impervious Total Area "

"             Surface Area           3.969      0.081      4.050      hectare"

"             Time of concentration  55.738     8.117      50.673     minutes"

"             Time to Centroid       197.150    122.997    189.263    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        2306.75    47.08      2353.82    c.m"

"             Rainfall losses        48.438     1.658      47.502     mm"

"             Runoff depth           9.681      56.461     10.617     mm"

"             Runoff volume          384.25     45.73      429.98     c.m"

"             Runoff coefficient     0.167      0.971      0.183      "

"             Maximum flow           0.093      0.028      0.096      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.096     1.345     2.371     2.371"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.345    c.m/sec"

"             Hydrograph volume          5031.245    c.m"

" 38          START/RE-START TOTALS 360"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.300    hectare"

"             Total Impervious area                      9.485    hectare"

"             Total % impervious                         7.010"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-09-04"

"                Output filename:                                 Pre__25yr.out"

"                Licensee name:                                            gmbp"

"                Company                                                       "

"                Date & Time last used:                 9/4/2024 at 11:31:42 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     1500.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      746.059   Coefficient A"

"        0.085   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           175.653    mm/hr"

"             Total depth                  67.239    mm"

"            6   025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 110"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          110   Catchment 110"

"        2.000   % Impervious"

"       10.380   Total Area"

"      275.000   Flow length"

"        1.400   Overland Slope"

"       10.172   Pervious Area"

"      275.000   Pervious length"

"        1.400   Pervious slope"

"        0.208   Impervious Area"

"      275.000   Impervious length"

"        1.400   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.463     0.000     0.000     0.000 c.m/sec"

"             Catchment 110          Pervious   Impervious Total Area "

"             Surface Area           10.172     0.208      10.380     hectare"

"             Time of concentration  45.166     7.447      42.628     minutes"

"             Time to Centroid       191.681    121.468    186.956    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        6839.81    139.59     6979.40    c.m"

"             Rainfall losses        48.714     1.748      47.775     mm"

"             Runoff depth           18.525     65.491     19.464     mm"

"             Runoff volume          1884.40    135.96     2020.36    c.m"

"             Runoff coefficient     0.276      0.974      0.289      "

"             Maximum flow           0.453      0.084      0.463      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.463     0.463     0.000     0.000"

" 33          CATCHMENT 120"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          120   Catchment 120"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        1.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        1.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        1.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.626     0.463     0.000     0.000 c.m/sec"

"             Catchment 120          Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  32.097     5.292      27.890     minutes"

"             Time to Centroid       169.374    117.990    161.309    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        6349.37    334.18     6683.54    c.m"

"             Rainfall losses        48.732     1.772      46.384     mm"

"             Runoff depth           18.507     65.466     20.855     mm"



"             Runoff volume          1747.61    325.37     2072.98    c.m"

"             Runoff coefficient     0.275      0.974      0.310      "

"             Maximum flow           0.593      0.188      0.626      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.626     1.004     0.000     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.004    c.m/sec"

"             Hydrograph volume          4093.340    c.m"

" 33          CATCHMENT 130"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          130   Catchment 130"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.856     1.004     0.000     0.000 c.m/sec"

"             Catchment 130          Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  35.630     5.875      32.709     minutes"

"             Time to Centroid       175.384    118.999    169.850    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.0168     0.0314     1.0483     ha-m"

"             Rainfall losses        48.719     2.068      47.320     mm"

"             Runoff depth           18.520     65.171     19.919     mm"

"             Runoff volume          2800.61    304.80     3105.41    c.m"

"             Runoff coefficient     0.275      0.969      0.296      "

"             Maximum flow           0.824      0.182      0.856      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "



"                     0.856     1.859     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.856     1.859     1.859     0.000"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  1.859    c.m/sec"

"             Hydrograph volume          7198.753    c.m"

"                     0.856     1.859     1.859     1.859"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.856     0.000     1.859     1.859"

" 33          CATCHMENT 210"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          210   Catchment 210"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.202     0.000     1.859     1.859 c.m/sec"

"             Catchment 210          Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  35.541     5.860      32.627     minutes"

"             Time to Centroid       175.235    118.972    169.711    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2387.11    73.83      2460.94    c.m"

"             Rainfall losses        48.721     2.060      47.321     mm"

"             Runoff depth           18.518     65.178     19.918     mm"

"             Runoff volume          657.43     71.57      728.99     c.m"

"             Runoff coefficient     0.275      0.969      0.296      "



"             Maximum flow           0.194      0.043      0.202      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.202     0.202     1.859     1.859"

" 33          CATCHMENT 220"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          220   Catchment 220"

"        3.000   % Impervious"

"       18.860   Total Area"

"      351.000   Flow length"

"        1.500   Overland Slope"

"       18.294   Pervious Area"

"      351.000   Pervious length"

"        1.500   Pervious slope"

"        0.566   Impervious Area"

"      351.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.770     0.202     1.859     1.859 c.m/sec"

"             Catchment 220          Pervious   Impervious Total Area "

"             Surface Area           18.294     0.566      18.860     hectare"

"             Time of concentration  51.216     8.444      46.998     minutes"

"             Time to Centroid       202.020    123.016    194.230    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.2301     0.0380     1.2681     ha-m"

"             Rainfall losses        48.715     1.721      47.306     mm"

"             Runoff depth           18.523     65.518     19.933     mm"

"             Runoff volume          3388.71    370.70     3759.41    c.m"

"             Runoff coefficient     0.275      0.974      0.296      "

"             Maximum flow           0.741      0.208      0.770      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.770     0.941     1.859     1.859"

" 33          CATCHMENT 230"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          230   Catchment 230"

"       35.000   % Impervious"



"        2.860   Total Area"

"       45.000   Flow length"

"        1.500   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.500   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.495     0.941     1.859     1.859 c.m/sec"

"             Catchment 230          Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  14.933     2.462      6.773      minutes"

"             Time to Centroid       140.037    113.371    122.590    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1249.97    673.06     1923.03    c.m"

"             Rainfall losses        48.719     2.147      32.419     mm"

"             Runoff depth           18.520     65.092     34.820     mm"

"             Runoff volume          344.28     651.57     995.85     c.m"

"             Runoff coefficient     0.275      0.968      0.518      "

"             Maximum flow           0.214      0.446      0.495      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.495     0.998     1.859     1.859"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.998    c.m/sec"

"             Hydrograph volume          5484.259    c.m"

" 33          CATCHMENT 240"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          240   Catchment 240"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"



"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.209     0.998     1.859     1.859 c.m/sec"

"             Catchment 240          Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  23.096     3.808      10.509     minutes"

"             Time to Centroid       153.990    115.729    129.022    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        3461.46    1863.86    5325.32    c.m"

"             Rainfall losses        48.729     2.672      32.609     mm"

"             Runoff depth           18.510     64.567     34.630     mm"

"             Runoff volume          952.88     1789.80    2742.67    c.m"

"             Runoff coefficient     0.275      0.960      0.515      "

"             Maximum flow           0.421      1.142      1.209      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.209     1.972     1.859     1.859"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.972    c.m/sec"

"             Hydrograph volume          8226.934    c.m"

" 33          CATCHMENT 250"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          250   Catchment 250"

"        0.000   % Impervious"

"        5.680   Total Area"

"      140.000   Flow length"

"        1.000   Overland Slope"

"        5.680   Pervious Area"

"      140.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      140.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"



"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.352     1.972     1.859     1.859 c.m/sec"

"             Catchment 250          Pervious   Impervious Total Area "

"             Surface Area           5.680      0.000      5.680      hectare"

"             Time of concentration  33.322     5.494      33.321     minutes"

"             Time to Centroid       171.454    118.326    171.454    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        3819.16    0.00       3819.17    c.m"

"             Rainfall losses        48.712     1.874      48.711     mm"

"             Runoff depth           18.527     65.365     18.527     mm"

"             Runoff volume          1052.35    0.00       1052.36    c.m"

"             Runoff coefficient     0.276      0.000      0.276      "

"             Maximum flow           0.352      0.000      0.352      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.352     2.076     1.859     1.859"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.076    c.m/sec"

"             Hydrograph volume          9279.288    c.m"

" 33          CATCHMENT 260"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          260   Catchment 260"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.488     2.076     1.859     1.859 c.m/sec"

"             Catchment 260          Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  51.260     8.452      51.260     minutes"

"             Time to Centroid       202.095    123.028    202.095    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        8109.00    0.01       8109.01    c.m"

"             Rainfall losses        48.715     1.723      48.715     mm"

"             Runoff depth           18.524     65.516     18.524     mm"

"             Runoff volume          2233.98    0.01       2233.98    c.m"

"             Runoff coefficient     0.275      0.000      0.275      "

"             Maximum flow           0.488      0.000      0.488      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.488     2.189     1.859     1.859"

" 33          CATCHMENT 270"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          270   Catchment 270"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.576     2.189     1.859     1.859 c.m/sec"

"             Catchment 270          Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  53.374     8.800      53.374     minutes"

"             Time to Centroid       205.714    123.584    205.714    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"



"             Rainfall volume        1.0059     0.0000     1.0059     ha-m"

"             Rainfall losses        48.720     1.732      48.720     mm"

"             Runoff depth           18.519     65.507     18.519     mm"

"             Runoff volume          2770.43    0.01       2770.44    c.m"

"             Runoff coefficient     0.275      0.000      0.275      "

"             Maximum flow           0.576      0.000      0.576      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.576     2.640     1.859     1.859"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.640    c.m/sec"

"             Hydrograph volume         14283.709    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.576     2.640     2.640     1.859"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  4.415    c.m/sec"

"             Hydrograph volume         21482.451    c.m"

"                     0.576     2.640     2.640     4.415"

" 40          HYDROGRAPH   Confluence    1000"

"            7   Confluence "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  4.415    c.m/sec"

"             Hydrograph volume         21482.449    c.m"

"                     0.576     4.415     2.640     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  4.415    c.m/sec"

"             Hydrograph volume         21482.449    c.m"

" 52          CHANNEL DESIGN"

"        4.415   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        5.000   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.501    metre"

"             Velocity                      1.355    m/sec"

"             Channel capacity             15.864    c.m/sec"

"             Critical depth                0.396    metre"

" 53          ROUTE    Channel Route 750"



"       750.00      Channel Route 750 Reach length   ( metre)"

"        0.463   X-factor <= 0.5"

"      207.601   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            2   No. of sub-reaches"

"             Peak outflow                  4.415    c.m/sec"

"                     0.576     4.415     4.415     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.576     4.415     4.415     0.000"

" 52          CHANNEL DESIGN"

"        4.415   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 1.028    metre"

"             Velocity                      1.689    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.845    metre"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            5   Outflow Hydrograph"

"             Maximum flow                  4.415    c.m/sec"

"             Hydrograph volume         21482.430    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.576     4.415     4.415     0.000"

" 40          HYDROGRAPH   Combine    900"

"            6   Combine "

"          900   Node #"

"                Combined West and Central Watershed"

"             Maximum flow                  4.415    c.m/sec"

"             Hydrograph volume         21482.430    c.m"

"                     0.576     4.415     4.415     4.415"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.576     0.000     4.415     4.415"

" 33          CATCHMENT 310"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          310   Catchment 310."



"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.783     0.000     4.415     4.415 c.m/sec"

"             Catchment 310          Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  55.026     9.073      47.816     minutes"

"             Time to Centroid       208.530    124.016    195.269    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.3005     0.0684     1.3690     ha-m"

"             Rainfall losses        48.711     1.726      46.362     mm"

"             Runoff depth           18.528     65.513     20.877     mm"

"             Runoff volume          3583.63    666.92     4250.55    c.m"

"             Runoff coefficient     0.276      0.974      0.310      "

"             Maximum flow           0.737      0.366      0.783      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.783     0.783     4.415     4.415"

" 33          CATCHMENT 320"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          320   Catchment 320"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.746     0.783     4.415     4.415 c.m/sec"

"             Catchment 320          Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  25.391     4.186      11.505     minutes"

"             Time to Centroid       157.919    116.225    130.615    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2211.49    1190.80    3402.29    c.m"

"             Rainfall losses        48.753     2.099      32.424     mm"

"             Runoff depth           18.486     65.140     34.815     mm"

"             Runoff volume          608.01     1153.63    1761.63    c.m"

"             Runoff coefficient     0.275      0.969      0.518      "

"             Maximum flow           0.243      0.710      0.746      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.746     1.223     4.415     4.415"

" 33          CATCHMENT 330"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          330   Catchment 330"

"       35.000   % Impervious"

"        0.750   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.488   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.262   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.116     1.223     4.415     4.415 c.m/sec"

"             Catchment 330          Pervious   Impervious Total Area "

"             Surface Area           0.488      0.262      0.750      hectare"

"             Time of concentration  22.118     3.647      10.077     minutes"

"             Time to Centroid       152.328    115.517    128.333    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        327.79     176.50     504.29     c.m"

"             Rainfall losses        48.754     2.965      32.728     mm"

"             Runoff depth           18.485     64.274     34.511     mm"

"             Runoff volume          90.11      168.72     258.83     c.m"

"             Runoff coefficient     0.275      0.956      0.513      "

"             Maximum flow           0.040      0.109      0.116      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.116     1.324     4.415     4.415"

" 33          CATCHMENT 340"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          340   Catchment 340"

"       35.000   % Impervious"

"        1.910   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.241   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.669   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.282     1.324     4.415     4.415 c.m/sec"

"             Catchment 340          Pervious   Impervious Total Area "

"             Surface Area           1.241      0.669      1.910      hectare"

"             Time of concentration  33.524     5.527      15.184     minutes"

"             Time to Centroid       171.778    118.383    136.800    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        834.77     449.49     1284.26    c.m"

"             Rainfall losses        48.712     1.893      32.325     mm"

"             Runoff depth           18.527     65.346     34.914     mm"

"             Runoff volume          230.01     436.84     666.85     c.m"



"             Runoff coefficient     0.276      0.972      0.519      "

"             Maximum flow           0.073      0.256      0.282      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.282     1.605     4.415     4.415"

" 33          CATCHMENT 350"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          350   Catchment 350"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.101     1.605     4.415     4.415 c.m/sec"

"             Catchment 350          Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  24.382     4.020      21.210     minutes"

"             Time to Centroid       156.183    116.000    149.924    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        804.85     42.36      847.21     c.m"

"             Rainfall losses        48.716     2.305      46.395     mm"

"             Runoff depth           18.523     64.934     20.844     mm"

"             Runoff volume          221.72     40.91      262.63     c.m"

"             Runoff coefficient     0.275      0.966      0.310      "

"             Maximum flow           0.096      0.026      0.101      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.101     1.668     4.415     4.415"

" 33          CATCHMENT 360"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          360   Catchment 360"



"        2.000   % Impervious"

"        4.050   Total Area"

"      296.000   Flow length"

"        1.500   Overland Slope"

"        3.969   Pervious Area"

"      296.000   Pervious length"

"        1.500   Pervious slope"

"        0.081   Impervious Area"

"      296.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.180     1.668     4.415     4.415 c.m/sec"

"             Catchment 360          Pervious   Impervious Total Area "

"             Surface Area           3.969      0.081      4.050      hectare"

"             Time of concentration  46.238     7.624      43.638     minutes"

"             Time to Centroid       193.509    121.751    188.678    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2668.71    54.46      2723.17    c.m"

"             Rainfall losses        48.712     1.698      47.772     mm"

"             Runoff depth           18.527     65.541     19.467     mm"

"             Runoff volume          735.32     53.09      788.41     c.m"

"             Runoff coefficient     0.276      0.975      0.290      "

"             Maximum flow           0.175      0.033      0.180      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.180     1.746     4.415     4.415"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.746    c.m/sec"

"             Hydrograph volume          7988.909    c.m"

" 38          START/RE-START TOTALS 360"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.300    hectare"

"             Total Impervious area                      9.485    hectare"

"             Total % impervious                         7.010"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-09-04"

"                Output filename:                                 Pre__50yr.out"

"                Licensee name:                                            gmbp"

"                Company                                                       "

"                Date & Time last used:                 9/4/2024 at 11:33:02 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     1500.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      820.361   Coefficient A"

"        0.010   Constant B"

"        0.691   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           194.803    mm/hr"

"             Total depth                  74.358    mm"

"            6   050hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 110"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          110   Catchment 110"

"        2.000   % Impervious"

"       10.380   Total Area"

"      275.000   Flow length"

"        1.400   Overland Slope"

"       10.172   Pervious Area"

"      275.000   Pervious length"

"        1.400   Pervious slope"

"        0.208   Impervious Area"

"      275.000   Impervious length"

"        1.400   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.615     0.000     0.000     0.000 c.m/sec"

"             Catchment 110          Pervious   Impervious Total Area "

"             Surface Area           10.172     0.208      10.380     hectare"

"             Time of concentration  42.388     7.145      40.458     minutes"

"             Time to Centroid       187.124    120.895    183.497    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        7563.97    154.37     7718.34    c.m"

"             Rainfall losses        48.833     1.899      47.894     mm"

"             Runoff depth           25.525     72.459     26.464     mm"

"             Runoff volume          2596.50    150.42     2746.92    c.m"

"             Runoff coefficient     0.343      0.974      0.356      "

"             Maximum flow           0.601      0.092      0.615      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.615     0.615     0.000     0.000"

" 33          CATCHMENT 120"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          120   Catchment 120"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        1.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        1.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        1.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.788     0.615     0.000     0.000 c.m/sec"

"             Catchment 120          Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  30.123     5.077      26.863     minutes"

"             Time to Centroid       166.372    117.468    160.005    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        7021.61    369.56     7391.16    c.m"

"             Rainfall losses        48.831     1.762      46.478     mm"

"             Runoff depth           25.526     72.596     27.880     mm"



"             Runoff volume          2410.46    360.80     2771.26    c.m"

"             Runoff coefficient     0.343      0.976      0.375      "

"             Maximum flow           0.752      0.205      0.788      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.788     1.306     0.000     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.306    c.m/sec"

"             Hydrograph volume          5518.178    c.m"

" 33          CATCHMENT 130"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          130   Catchment 130"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.136     1.306     0.000     0.000 c.m/sec"

"             Catchment 130          Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  33.439     5.636      31.198     minutes"

"             Time to Centroid       171.977    118.416    167.660    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.1245     0.0348     1.1592     ha-m"

"             Rainfall losses        48.832     1.996      47.427     mm"

"             Runoff depth           25.525     72.361     26.930     mm"

"             Runoff volume          3860.02    338.43     4198.46    c.m"

"             Runoff coefficient     0.343      0.973      0.362      "

"             Maximum flow           1.102      0.200      1.136      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "



"                     1.136     2.442     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.136     2.442     2.442     0.000"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  2.442    c.m/sec"

"             Hydrograph volume          9716.646    c.m"

"                     1.136     2.442     2.442     2.442"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.136     0.000     2.442     2.442"

" 33          CATCHMENT 210"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          210   Catchment 210"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.268     0.000     2.442     2.442 c.m/sec"

"             Catchment 210          Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  33.356     5.622      31.120     minutes"

"             Time to Centroid       171.836    118.392    167.527    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2639.85    81.64      2721.50    c.m"

"             Rainfall losses        48.832     1.991      47.427     mm"

"             Runoff depth           25.525     72.367     26.931     mm"

"             Runoff volume          906.21     79.46      985.66     c.m"

"             Runoff coefficient     0.343      0.973      0.362      "



"             Maximum flow           0.259      0.047      0.268      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.268     0.268     2.442     2.442"

" 33          CATCHMENT 220"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          220   Catchment 220"

"        3.000   % Impervious"

"       18.860   Total Area"

"      351.000   Flow length"

"        1.500   Overland Slope"

"       18.294   Pervious Area"

"      351.000   Pervious length"

"        1.500   Pervious slope"

"        0.566   Impervious Area"

"      351.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.017     0.268     2.442     2.442 c.m/sec"

"             Catchment 220          Pervious   Impervious Total Area "

"             Surface Area           18.294     0.566      18.860     hectare"

"             Time of concentration  48.067     8.102      44.832     minutes"

"             Time to Centroid       196.742    122.391    190.725    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.3603     0.0421     1.4024     ha-m"

"             Rainfall losses        48.837     1.697      47.423     mm"

"             Runoff depth           25.521     72.661     26.935     mm"

"             Runoff volume          4668.79    411.12     5079.91    c.m"

"             Runoff coefficient     0.343      0.977      0.362      "

"             Maximum flow           0.985      0.252      1.017      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.017     1.235     2.442     2.442"

" 33          CATCHMENT 230"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          230   Catchment 230"

"       35.000   % Impervious"



"        2.860   Total Area"

"       45.000   Flow length"

"        1.500   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.500   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.567     1.235     2.442     2.442 c.m/sec"

"             Catchment 230          Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  14.015     2.362      6.977      minutes"

"             Time to Centroid       139.138    113.075    123.397    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1382.31    744.32     2126.63    c.m"

"             Rainfall losses        48.855     2.135      32.503     mm"

"             Runoff depth           25.503     72.223     41.855     mm"

"             Runoff volume          474.10     722.95     1197.05    c.m"

"             Runoff coefficient     0.343      0.971      0.563      "

"             Maximum flow           0.274      0.496      0.567      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.567     1.318     2.442     2.442"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.318    c.m/sec"

"             Hydrograph volume          7262.617    c.m"

" 33          CATCHMENT 240"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          240   Catchment 240"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"



"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.376     1.318     2.442     2.442 c.m/sec"

"             Catchment 240          Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  21.676     3.654      10.850     minutes"

"             Time to Centroid       152.088    115.358    130.024    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        3827.94    2061.20    5889.14    c.m"

"             Rainfall losses        48.855     3.104      32.843     mm"

"             Runoff depth           25.502     71.253     41.515     mm"

"             Runoff volume          1312.86    1975.15    3288.01    c.m"

"             Runoff coefficient     0.343      0.958      0.558      "

"             Maximum flow           0.535      1.280      1.376      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.376     2.326     2.442     2.442"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.326    c.m/sec"

"             Hydrograph volume         10550.629    c.m"

" 33          CATCHMENT 250"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          250   Catchment 250"

"        0.000   % Impervious"

"        5.680   Total Area"

"      140.000   Flow length"

"        1.000   Overland Slope"

"        5.680   Pervious Area"

"      140.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      140.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"



"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.445     2.326     2.442     2.442 c.m/sec"

"             Catchment 250          Pervious   Impervious Total Area "

"             Surface Area           5.680      0.000      5.680      hectare"

"             Time of concentration  31.273     5.271      31.272     minutes"

"             Time to Centroid       168.334    117.799    168.334    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        4223.52    0.00       4223.52    c.m"

"             Rainfall losses        48.850     1.795      48.850     mm"

"             Runoff depth           25.508     72.562     25.508     mm"

"             Runoff volume          1448.85    0.00       1448.86    c.m"

"             Runoff coefficient     0.343      0.000      0.343      "

"             Maximum flow           0.445      0.000      0.445      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.445     2.488     2.442     2.442"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.488    c.m/sec"

"             Hydrograph volume         11999.488    c.m"

" 33          CATCHMENT 260"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          260   Catchment 260"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.649     2.488     2.442     2.442 c.m/sec"

"             Catchment 260          Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  48.108     8.109      48.108     minutes"

"             Time to Centroid       196.811    122.402    196.811    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        8967.54    0.01       8967.55    c.m"

"             Rainfall losses        48.837     1.697      48.837     mm"

"             Runoff depth           25.521     72.661     25.521     mm"

"             Runoff volume          3077.85    0.01       3077.86    c.m"

"             Runoff coefficient     0.343      0.000      0.343      "

"             Maximum flow           0.649      0.000      0.649      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.649     2.779     2.442     2.442"

" 33          CATCHMENT 270"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          270   Catchment 270"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.766     2.779     2.442     2.442 c.m/sec"

"             Catchment 270          Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  50.092     8.443      50.092     minutes"

"             Time to Centroid       200.168    122.877    200.168    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"



"             Rainfall volume        1.1124     0.0000     1.1124     ha-m"

"             Rainfall losses        48.840     1.746      48.840     mm"

"             Runoff depth           25.518     72.612     25.518     mm"

"             Runoff volume          3817.47    0.01       3817.48    c.m"

"             Runoff coefficient     0.343      0.000      0.343      "

"             Maximum flow           0.766      0.000      0.766      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.766     3.467     2.442     2.442"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  3.467    c.m/sec"

"             Hydrograph volume         18894.832    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.766     3.467     3.467     2.442"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  5.768    c.m/sec"

"             Hydrograph volume         28611.457    c.m"

"                     0.766     3.467     3.467     5.768"

" 40          HYDROGRAPH   Confluence    1000"

"            7   Confluence "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  5.768    c.m/sec"

"             Hydrograph volume         28611.457    c.m"

"                     0.766     5.768     3.467     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  5.768    c.m/sec"

"             Hydrograph volume         28611.457    c.m"

" 52          CHANNEL DESIGN"

"        5.768   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        5.000   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.581    metre"

"             Velocity                      1.472    m/sec"

"             Channel capacity             15.864    c.m/sec"

"             Critical depth                0.466    metre"

" 53          ROUTE    Channel Route 750"



"       750.00      Channel Route 750 Reach length   ( metre)"

"        0.457   X-factor <= 0.5"

"      191.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            2   No. of sub-reaches"

"             Peak outflow                  5.768    c.m/sec"

"                     0.766     5.768     5.768     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.766     5.768     5.768     0.000"

" 52          CHANNEL DESIGN"

"        5.768   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 1.163    metre"

"             Velocity                      1.807    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.966    metre"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            5   Outflow Hydrograph"

"             Maximum flow                  5.768    c.m/sec"

"             Hydrograph volume         28611.463    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.766     5.768     5.768     0.000"

" 40          HYDROGRAPH   Combine    900"

"            6   Combine "

"          900   Node #"

"                Combined West and Central Watershed"

"             Maximum flow                  5.768    c.m/sec"

"             Hydrograph volume         28611.463    c.m"

"                     0.766     5.768     5.768     5.768"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.766     0.000     5.768     5.768"

" 33          CATCHMENT 310"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          310   Catchment 310."



"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.012     0.000     5.768     5.768 c.m/sec"

"             Catchment 310          Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  51.643     8.705      46.053     minutes"

"             Time to Centroid       202.786    123.296    192.438    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.4382     0.0757     1.5139     ha-m"

"             Rainfall losses        48.832     1.773      46.479     mm"

"             Runoff depth           25.526     72.585     27.879     mm"

"             Runoff volume          4937.18    738.91     5676.09    c.m"

"             Runoff coefficient     0.343      0.976      0.375      "

"             Maximum flow           0.953      0.411      1.012      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.012     1.012     5.768     5.768"

" 33          CATCHMENT 320"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          320   Catchment 320"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.849     1.012     5.768     5.768 c.m/sec"

"             Catchment 320          Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  23.830     4.017      11.885     minutes"

"             Time to Centroid       155.737    115.834    131.680    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2445.63    1316.88    3762.50    c.m"

"             Rainfall losses        48.833     2.393      32.579     mm"

"             Runoff depth           25.525     71.965     41.779     mm"

"             Runoff volume          839.52     1274.50    2114.03    c.m"

"             Runoff coefficient     0.343      0.968      0.562      "

"             Maximum flow           0.330      0.797      0.849      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.849     1.421     5.768     5.768"

" 33          CATCHMENT 330"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          330   Catchment 330"

"       35.000   % Impervious"

"        0.750   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.488   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.262   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.132     1.421     5.768     5.768 c.m/sec"

"             Catchment 330          Pervious   Impervious Total Area "

"             Surface Area           0.488      0.262      0.750      hectare"

"             Time of concentration  20.758     3.499      10.393     minutes"

"             Time to Centroid       150.514    115.093    129.243    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        362.49     195.19     557.68     c.m"

"             Rainfall losses        48.835     3.107      32.831     mm"

"             Runoff depth           25.522     71.250     41.527     mm"

"             Runoff volume          124.42     187.03     311.45     c.m"

"             Runoff coefficient     0.343      0.958      0.558      "

"             Maximum flow           0.051      0.123      0.132      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.132     1.536     5.768     5.768"

" 33          CATCHMENT 340"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          340   Catchment 340"

"       35.000   % Impervious"

"        1.910   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.241   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.669   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.315     1.536     5.768     5.768 c.m/sec"

"             Catchment 340          Pervious   Impervious Total Area "

"             Surface Area           1.241      0.669      1.910      hectare"

"             Time of concentration  31.463     5.303      15.635     minutes"

"             Time to Centroid       168.660    117.853    137.919    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        923.15     497.08     1420.23    c.m"

"             Rainfall losses        48.857     1.808      32.390     mm"

"             Runoff depth           25.501     72.550     41.968     mm"

"             Runoff volume          316.59     484.99     801.59     c.m"



"             Runoff coefficient     0.343      0.976      0.564      "

"             Maximum flow           0.097      0.280      0.315      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.315     1.851     5.768     5.768"

" 33          CATCHMENT 350"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          350   Catchment 350"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.128     1.851     5.768     5.768 c.m/sec"

"             Catchment 350          Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  22.882     3.857      20.430     minutes"

"             Time to Centroid       154.149    115.624    149.184    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        890.06     46.85      936.91     c.m"

"             Rainfall losses        48.865     2.693      46.556     mm"

"             Runoff depth           25.493     71.664     27.801     mm"

"             Runoff volume          305.15     45.15      350.30     c.m"

"             Runoff coefficient     0.343      0.964      0.374      "

"             Maximum flow           0.122      0.029      0.128      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.128     1.932     5.768     5.768"

" 33          CATCHMENT 360"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          360   Catchment 360"



"        2.000   % Impervious"

"        4.050   Total Area"

"      296.000   Flow length"

"        1.500   Overland Slope"

"        3.969   Pervious Area"

"      296.000   Pervious length"

"        1.500   Pervious slope"

"        0.081   Impervious Area"

"      296.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.233     1.932     5.768     5.768 c.m/sec"

"             Catchment 360          Pervious   Impervious Total Area "

"             Surface Area           3.969      0.081      4.050      hectare"

"             Time of concentration  43.394     7.314      41.417     minutes"

"             Time to Centroid       188.828    121.113    185.116    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2951.26    60.23      3011.49    c.m"

"             Rainfall losses        48.836     1.825      47.895     mm"

"             Runoff depth           25.522     72.532     26.462     mm"

"             Runoff volume          1012.98    58.75      1071.73    c.m"

"             Runoff coefficient     0.343      0.975      0.356      "

"             Maximum flow           0.227      0.036      0.233      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.233     2.030     5.768     5.768"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.030    c.m/sec"

"             Hydrograph volume         10325.184    c.m"

" 38          START/RE-START TOTALS 360"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.300    hectare"

"             Total Impervious area                      9.485    hectare"

"             Total % impervious                         7.010"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-09-04"

"                Output filename:                                Pre__100yr.out"

"                Licensee name:                                            gmbp"

"                Company                                                       "

"                Date & Time last used:                 9/4/2024 at 11:34:10 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     1500.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      901.088   Coefficient A"

"        0.043   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           212.928    mm/hr"

"             Total depth                  81.221    mm"

"            6   100hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 110"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          110   Catchment 110"

"        2.000   % Impervious"

"       10.380   Total Area"

"      275.000   Flow length"

"        1.400   Overland Slope"

"       10.172   Pervious Area"

"      275.000   Pervious length"

"        1.400   Pervious slope"

"        0.208   Impervious Area"

"      275.000   Impervious length"

"        1.400   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.794     0.000     0.000     0.000 c.m/sec"

"             Catchment 110          Pervious   Impervious Total Area "

"             Surface Area           10.172     0.208      10.380     hectare"

"             Time of concentration  40.239     6.895      38.649     minutes"

"             Time to Centroid       182.417    120.354    179.459    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        8262.11    168.61     8430.73    c.m"

"             Rainfall losses        48.963     2.114      48.026     mm"

"             Runoff depth           32.258     79.107     33.195     mm"

"             Runoff volume          3281.36    164.23     3445.59    c.m"

"             Runoff coefficient     0.397      0.974      0.409      "

"             Maximum flow           0.779      0.101      0.794      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.794     0.794     0.000     0.000"

" 33          CATCHMENT 120"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          120   Catchment 120"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        1.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        1.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        1.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.976     0.794     0.000     0.000 c.m/sec"

"             Catchment 120          Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  28.596     4.900      25.874     minutes"

"             Time to Centroid       163.149    116.994    157.848    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        7669.69    403.67     8073.36    c.m"

"             Rainfall losses        49.008     1.802      46.647     mm"

"             Runoff depth           32.213     79.419     34.573     mm"



"             Runoff volume          3041.89    394.71     3436.60    c.m"

"             Runoff coefficient     0.397      0.978      0.426      "

"             Maximum flow           0.937      0.227      0.976      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.976     1.659     0.000     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.659    c.m/sec"

"             Hydrograph volume          6882.191    c.m"

" 33          CATCHMENT 130"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          130   Catchment 130"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.465     1.659     0.000     0.000 c.m/sec"

"             Catchment 130          Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  31.743     5.439      29.882     minutes"

"             Time to Centroid       168.367    117.908    164.798    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2282     0.0380     1.2662     ha-m"

"             Rainfall losses        49.002     1.917      47.589     mm"

"             Runoff depth           32.219     79.304     33.632     mm"

"             Runoff volume          4872.30    370.90     5243.20    c.m"

"             Runoff coefficient     0.397      0.976      0.414      "

"             Maximum flow           1.427      0.216      1.465      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "



"                     1.465     3.112     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.465     3.112     3.112     0.000"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  3.112    c.m/sec"

"             Hydrograph volume         12125.396    c.m"

"                     1.465     3.112     3.112     3.112"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.465     0.000     3.112     3.112"

" 33          CATCHMENT 210"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          210   Catchment 210"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.344     0.000     3.112     3.112 c.m/sec"

"             Catchment 210          Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  31.664     5.426      29.808     minutes"

"             Time to Centroid       168.233    117.886    164.671    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2883.50    89.18      2972.68    c.m"

"             Rainfall losses        48.998     1.908      47.585     mm"

"             Runoff depth           32.223     79.313     33.636     mm"

"             Runoff volume          1143.98    87.09      1231.06    c.m"

"             Runoff coefficient     0.397      0.977      0.414      "



"             Maximum flow           0.335      0.051      0.344      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.344     0.344     3.112     3.112"

" 33          CATCHMENT 220"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          220   Catchment 220"

"        3.000   % Impervious"

"       18.860   Total Area"

"      351.000   Flow length"

"        1.500   Overland Slope"

"       18.294   Pervious Area"

"      351.000   Pervious length"

"        1.500   Pervious slope"

"        0.566   Impervious Area"

"      351.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.256     0.344     3.112     3.112 c.m/sec"

"             Catchment 220          Pervious   Impervious Total Area "

"             Surface Area           18.294     0.566      18.860     hectare"

"             Time of concentration  45.629     7.819      42.951     minutes"

"             Time to Centroid       191.337    121.757    186.410    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.4859     0.0460     1.5318     ha-m"

"             Rainfall losses        48.958     1.720      47.541     mm"

"             Runoff depth           32.263     79.501     33.680     mm"

"             Runoff volume          5902.26    449.82     6352.08    c.m"

"             Runoff coefficient     0.397      0.979      0.415      "

"             Maximum flow           1.221      0.276      1.256      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.256     1.532     3.112     3.112"

" 33          CATCHMENT 230"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          230   Catchment 230"

"       35.000   % Impervious"



"        2.860   Total Area"

"       45.000   Flow length"

"        1.500   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.500   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.641     1.532     3.112     3.112 c.m/sec"

"             Catchment 230          Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  13.304     2.280      7.022      minutes"

"             Time to Centroid       137.866    112.774    123.568    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1509.90    813.02     2322.92    c.m"

"             Rainfall losses        49.087     2.170      32.666     mm"

"             Runoff depth           32.134     79.051     48.555     mm"

"             Runoff volume          597.37     791.30     1388.67    c.m"

"             Runoff coefficient     0.396      0.973      0.598      "

"             Maximum flow           0.342      0.543      0.641      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.641     1.640     3.112     3.112"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.640    c.m/sec"

"             Hydrograph volume          8971.813    c.m"

" 33          CATCHMENT 240"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          240   Catchment 240"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"



"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.546     1.640     3.112     3.112 c.m/sec"

"             Catchment 240          Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  20.576     3.526      10.935     minutes"

"             Time to Centroid       149.834    114.953    130.110    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4181.25    2251.44    6432.69    c.m"

"             Rainfall losses        48.963     3.260      32.967     mm"

"             Runoff depth           32.258     77.961     48.254     mm"

"             Runoff volume          1660.63    2161.08    3821.72    c.m"

"             Runoff coefficient     0.397      0.960      0.594      "

"             Maximum flow           0.669      1.413      1.546      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.546     2.706     3.112     3.112"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.706    c.m/sec"

"             Hydrograph volume         12793.537    c.m"

" 33          CATCHMENT 250"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          250   Catchment 250"

"        0.000   % Impervious"

"        5.680   Total Area"

"      140.000   Flow length"

"        1.000   Overland Slope"

"        5.680   Pervious Area"

"      140.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      140.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"



"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.554     2.706     3.112     3.112 c.m/sec"

"             Catchment 250          Pervious   Impervious Total Area "

"             Surface Area           5.680      0.000      5.680      hectare"

"             Time of concentration  29.686     5.087      29.686     minutes"

"             Time to Centroid       164.930    117.312    164.929    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4613.34    0.00       4613.35    c.m"

"             Rainfall losses        48.967     1.786      48.967     mm"

"             Runoff depth           32.254     79.435     32.254     mm"

"             Runoff volume          1832.00    0.00       1832.01    c.m"

"             Runoff coefficient     0.397      0.000      0.397      "

"             Maximum flow           0.554      0.000      0.554      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.554     2.923     3.112     3.112"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.923    c.m/sec"

"             Hydrograph volume         14625.544    c.m"

" 33          CATCHMENT 260"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          260   Catchment 260"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.805     2.923     3.112     3.112 c.m/sec"

"             Catchment 260          Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  45.668     7.825      45.668     minutes"

"             Time to Centroid       191.402    121.768    191.401    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        9795.23    0.01       9795.24    c.m"

"             Rainfall losses        48.958     1.720      48.958     mm"

"             Runoff depth           32.263     79.501     32.263     mm"

"             Runoff volume          3890.95    0.01       3890.96    c.m"

"             Runoff coefficient     0.397      0.000      0.397      "

"             Maximum flow           0.805      0.000      0.805      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.805     3.517     3.112     3.112"

" 33          CATCHMENT 270"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          270   Catchment 270"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.978     3.517     3.112     3.112 c.m/sec"

"             Catchment 270          Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  47.551     8.148      47.551     minutes"

"             Time to Centroid       194.533    122.304    194.533    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"



"             Rainfall volume        1.2151     0.0000     1.2151     ha-m"

"             Rainfall losses        48.975     1.717      48.975     mm"

"             Runoff depth           32.246     79.504     32.246     mm"

"             Runoff volume          4824.02    0.01       4824.03    c.m"

"             Runoff coefficient     0.397      0.000      0.397      "

"             Maximum flow           0.978      0.000      0.978      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.978     4.383     3.112     3.112"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  4.383    c.m/sec"

"             Hydrograph volume         23340.527    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.978     4.383     4.383     3.112"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  7.359    c.m/sec"

"             Hydrograph volume         35465.934    c.m"

"                     0.978     4.383     4.383     7.359"

" 40          HYDROGRAPH   Confluence    1000"

"            7   Confluence "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  7.359    c.m/sec"

"             Hydrograph volume         35465.934    c.m"

"                     0.978     7.359     4.383     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  7.359    c.m/sec"

"             Hydrograph volume         35465.934    c.m"

" 52          CHANNEL DESIGN"

"        7.359   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        5.000   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.664    metre"

"             Velocity                      1.585    m/sec"

"             Channel capacity             15.864    c.m/sec"

"             Critical depth                0.539    metre"

" 53          ROUTE    Channel Route 750"



"       750.00      Channel Route 750 Reach length   ( metre)"

"        0.452   X-factor <= 0.5"

"      177.467   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            2   No. of sub-reaches"

"             Peak outflow                  7.359    c.m/sec"

"                     0.978     7.359     7.359     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.978     7.359     7.359     0.000"

" 52          CHANNEL DESIGN"

"        7.359   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 1.299    metre"

"             Velocity                      1.922    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                1.089    metre"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            5   Outflow Hydrograph"

"             Maximum flow                  7.359    c.m/sec"

"             Hydrograph volume         35465.934    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.978     7.359     7.359     0.000"

" 40          HYDROGRAPH   Combine    900"

"            6   Combine "

"          900   Node #"

"                Combined West and Central Watershed"

"             Maximum flow                  7.359    c.m/sec"

"             Hydrograph volume         35465.934    c.m"

"                     0.978     7.359     7.359     7.359"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.978     0.000     7.359     7.359"

" 33          CATCHMENT 310"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          310   Catchment 310."



"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.308     0.000     7.359     7.359 c.m/sec"

"             Catchment 310          Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  49.023     8.400      44.361     minutes"

"             Time to Centroid       196.963    122.644    188.434    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.5710     0.0827     1.6537     ha-m"

"             Rainfall losses        48.958     1.756      46.598     mm"

"             Runoff depth           32.263     79.465     34.623     mm"

"             Runoff volume          6240.29    808.95     7049.24    c.m"

"             Runoff coefficient     0.397      0.978      0.426      "

"             Maximum flow           1.244      0.455      1.308      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.308     1.308     7.359     7.359"

" 33          CATCHMENT 320"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          320   Catchment 320"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.952     1.308     7.359     7.359 c.m/sec"

"             Catchment 320          Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  22.621     3.876      11.984     minutes"

"             Time to Centroid       153.263    115.470    131.816    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2671.35    1438.42    4109.78    c.m"

"             Rainfall losses        49.022     2.763      32.831     mm"

"             Runoff depth           32.199     78.458     48.389     mm"

"             Runoff volume          1059.01    1389.49    2448.51    c.m"

"             Runoff coefficient     0.396      0.966      0.596      "

"             Maximum flow           0.409      0.880      0.952      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.952     1.635     7.359     7.359"

" 33          CATCHMENT 330"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          330   Catchment 330"

"       35.000   % Impervious"

"        0.750   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.488   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.262   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.149     1.635     7.359     7.359 c.m/sec"

"             Catchment 330          Pervious   Impervious Total Area "

"             Surface Area           0.488      0.262      0.750      hectare"

"             Time of concentration  19.705     3.377      10.466     minutes"

"             Time to Centroid       148.417    114.704    129.343    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        395.95     213.20     609.16     c.m"

"             Rainfall losses        49.017     3.290      33.013     mm"

"             Runoff depth           32.204     77.931     48.208     mm"

"             Runoff volume          156.99     204.57     361.56     c.m"

"             Runoff coefficient     0.396      0.959      0.594      "

"             Maximum flow           0.064      0.135      0.149      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.149     1.763     7.359     7.359"

" 33          CATCHMENT 340"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          340   Catchment 340"

"       35.000   % Impervious"

"        1.910   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.241   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.669   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.349     1.763     7.359     7.359 c.m/sec"

"             Catchment 340          Pervious   Impervious Total Area "

"             Surface Area           1.241      0.669      1.910      hectare"

"             Time of concentration  29.867     5.118      15.758     minutes"

"             Time to Centroid       165.227    117.365    137.942    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1008.36    542.96     1551.32    c.m"

"             Rainfall losses        48.963     1.785      32.451     mm"

"             Runoff depth           32.258     79.436     48.770     mm"

"             Runoff volume          400.48     531.03     931.51     c.m"



"             Runoff coefficient     0.397      0.978      0.600      "

"             Maximum flow           0.121      0.302      0.349      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.349     2.112     7.359     7.359"

" 33          CATCHMENT 350"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          350   Catchment 350"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.158     2.112     7.359     7.359 c.m/sec"

"             Catchment 350          Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  21.722     3.722      19.685     minutes"

"             Time to Centroid       151.750    115.263    147.622    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        972.21     51.17      1023.38    c.m"

"             Rainfall losses        48.987     3.090      46.692     mm"

"             Runoff depth           32.234     78.131     34.529     mm"

"             Runoff volume          385.84     49.22      435.06     c.m"

"             Runoff coefficient     0.397      0.962      0.425      "

"             Maximum flow           0.152      0.032      0.158      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.158     2.214     7.359     7.359"

" 33          CATCHMENT 360"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          360   Catchment 360"



"        2.000   % Impervious"

"        4.050   Total Area"

"      296.000   Flow length"

"        1.500   Overland Slope"

"        3.969   Pervious Area"

"      296.000   Pervious length"

"        1.500   Pervious slope"

"        0.081   Impervious Area"

"      296.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.306     2.214     7.359     7.359 c.m/sec"

"             Catchment 360          Pervious   Impervious Total Area "

"             Surface Area           3.969      0.081      4.050      hectare"

"             Time of concentration  41.193     7.059      39.563     minutes"

"             Time to Centroid       184.016    120.599    180.987    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        3223.66    65.79      3289.45    c.m"

"             Rainfall losses        48.983     1.982      48.043     mm"

"             Runoff depth           32.238     79.239     33.178     mm"

"             Runoff volume          1279.53    64.18      1343.71    c.m"

"             Runoff coefficient     0.397      0.976      0.408      "

"             Maximum flow           0.300      0.039      0.306      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.306     2.337     7.359     7.359"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.337    c.m/sec"

"             Hydrograph volume         12569.597    c.m"

" 38          START/RE-START TOTALS 360"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.300    hectare"

"             Total Impervious area                      9.485    hectare"

"             Total % impervious                         7.010"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-09-04"

"                Output filename:                                  Pre__REG.out"

"                Licensee name:                                            gmbp"

"                Company                                                       "

"                Date & Time last used:                 9/4/2024 at 11:35:18 AM"

" 31          TIME PARAMETERS"

"       60.000   Time Step"

"     2880.000   Max. Storm length"

"     7500.000   Max. Hydrograph"

" 32          STORM Historic"

"            5   Historic"

"     2880.000   Duration"

"       48.000   Rainfall intensity values"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.026     2.026     2.026     2.028"

"                  2.026     6.000     4.000     6.000    13.000"

"                 17.000    13.000    23.000    13.000    13.000"

"                 53.000    38.000    13.000"

"             Maximum intensity            53.000    mm/hr"

"             Total depth                 285.000    mm"

"            6   000hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 110"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          110   Catchment 110"

"        2.000   % Impervious"

"       10.380   Total Area"

"      275.000   Flow length"

"        1.400   Overland Slope"

"       10.172   Pervious Area"

"      275.000   Pervious length"

"        1.400   Pervious slope"

"        0.208   Impervious Area"

"      275.000   Impervious length"

"        1.400   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.043     0.000     0.000     0.000 c.m/sec"

"             Catchment 110          Pervious   Impervious Total Area "

"             Surface Area           10.172     0.208      10.380     hectare"

"             Time of concentration  67.677     12.026     65.646     minutes"

"             Time to Centroid       2775.928   2294.771   2758.366   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        2.8991     0.0592     2.9583     ha-m"

"             Rainfall losses        138.207    12.505     135.693    mm"

"             Runoff depth           146.793    272.495    149.307    mm"

"             Runoff volume          1.4932     0.0566     1.5498     ha-m"

"             Runoff coefficient     0.515      0.956      0.524      "

"             Maximum flow           1.022      0.026      1.043      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.043     1.043     0.000     0.000"

" 33          CATCHMENT 120"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          120   Catchment 120"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        1.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        1.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        1.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.074     1.043     0.000     0.000 c.m/sec"

"             Catchment 120          Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"



"             Time of concentration  48.095     8.546      44.614     minutes"

"             Time to Centroid       2755.898   2260.155   2712.258   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        2.6913     0.1416     2.8329     ha-m"

"             Rainfall losses        139.398    17.966     133.327    mm"

"             Runoff depth           145.602    267.034    151.673    mm"

"             Runoff volume          1.3749     0.1327     1.5076     ha-m"

"             Runoff coefficient     0.511      0.937      0.532      "

"             Maximum flow           1.027      0.062      1.074      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.074     2.117     0.000     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.117    c.m/sec"

"             Hydrograph volume         30574.426    c.m"

" 33          CATCHMENT 130"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          130   Catchment 130"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.666     2.117     0.000     0.000 c.m/sec"

"             Catchment 130          Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  53.388     9.487      51.030     minutes"

"             Time to Centroid       2761.652   2270.285   2735.255   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4.3099     0.1333     4.4432     ha-m"

"             Rainfall losses        138.300    15.713     134.622    mm"



"             Runoff depth           146.700    269.287    150.378    mm"

"             Runoff volume          2.2184     0.1259     2.3444     ha-m"

"             Runoff coefficient     0.515      0.945      0.528      "

"             Maximum flow           1.620      0.059      1.666      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.666     3.783     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.666     3.783     3.783     0.000"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  3.783    c.m/sec"

"             Hydrograph volume         54018.305    c.m"

"                     1.666     3.783     3.783     3.783"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.666     0.000     3.783     3.783"

" 33          CATCHMENT 210"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          210   Catchment 210"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.391     0.000     3.783     3.783 c.m/sec"

"             Catchment 210          Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  53.255     9.463      50.903     minutes"

"             Time to Centroid       2761.502   2270.032   2735.103   minutes"



"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.0118     0.0313     1.0431     ha-m"

"             Rainfall losses        138.305    15.759     134.628    mm"

"             Runoff depth           146.695    269.241    150.372    mm"

"             Runoff volume          5207.98    295.63     5503.60    c.m"

"             Runoff coefficient     0.515      0.945      0.528      "

"             Maximum flow           0.381      0.014      0.391      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.391     0.391     3.783     3.783"

" 33          CATCHMENT 220"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          220   Catchment 220"

"        3.000   % Impervious"

"       18.860   Total Area"

"      351.000   Flow length"

"        1.500   Overland Slope"

"       18.294   Pervious Area"

"      351.000   Pervious length"

"        1.500   Pervious slope"

"        0.566   Impervious Area"

"      351.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.806     0.391     3.783     3.783 c.m/sec"

"             Catchment 220          Pervious   Impervious Total Area "

"             Surface Area           18.294     0.566      18.860     hectare"

"             Time of concentration  76.743     13.637     73.245     minutes"

"             Time to Centroid       2785.271   2291.955   2757.928   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5.2138     0.1613     5.3751     ha-m"

"             Rainfall losses        138.909    7.815      134.976    mm"

"             Runoff depth           146.091    277.185    150.024    mm"

"             Runoff volume          2.6726     0.1568     2.8294     ha-m"

"             Runoff coefficient     0.513      0.973      0.526      "

"             Maximum flow           1.746      0.069      1.806      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.806     2.198     3.783     3.783"



" 33          CATCHMENT 230"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          230   Catchment 230"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.500   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.500   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.305     2.198     3.783     3.783 c.m/sec"

"             Catchment 230          Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  22.376     3.976      13.575     minutes"

"             Time to Centroid       2727.910   2234.376   2491.853   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5298.15    2852.85    8151.00    c.m"

"             Rainfall losses        139.447    37.174     103.652    mm"

"             Runoff depth           145.553    247.826    181.348    mm"

"             Runoff volume          2705.83    2480.74    5186.56    c.m"

"             Runoff coefficient     0.511      0.870      0.636      "

"             Maximum flow           0.193      0.126      0.305      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.305     2.480     3.783     3.783"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.480    c.m/sec"

"             Hydrograph volume         38984.656    c.m"

" 33          CATCHMENT 240"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          240   Catchment 240"



"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.804     2.480     3.783     3.783 c.m/sec"

"             Catchment 240          Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  34.608     6.150      20.700     minutes"

"             Time to Centroid       2738.756   2234.994   2492.571   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.4672     0.7900     2.2572     ha-m"

"             Rainfall losses        140.191    27.963     100.911    mm"

"             Runoff depth           144.809    257.037    184.089    mm"

"             Runoff volume          0.7455     0.7125     1.4580     ha-m"

"             Runoff coefficient     0.508      0.902      0.646      "

"             Maximum flow           0.566      0.351      0.804      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.804     3.283     3.783     3.783"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  3.283    c.m/sec"

"             Hydrograph volume         53564.465    c.m"

" 33          CATCHMENT 250"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          250   Catchment 250"

"        0.000   % Impervious"

"        5.680   Total Area"

"      140.000   Flow length"

"        1.000   Overland Slope"

"        5.680   Pervious Area"



"      140.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      140.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.615     3.283     3.783     3.783 c.m/sec"

"             Catchment 250          Pervious   Impervious Total Area "

"             Surface Area           5.680      0.000      5.680      hectare"

"             Time of concentration  49.930     8.872      49.930     minutes"

"             Time to Centroid       2757.493   2263.670   2757.493   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.6188     0.0000     1.6188     ha-m"

"             Rainfall losses        138.790    17.091     138.790    mm"

"             Runoff depth           146.210    267.909    146.210    mm"

"             Runoff volume          8304.71    0.02       8304.72    c.m"

"             Runoff coefficient     0.513      0.000      0.513      "

"             Maximum flow           0.615      0.000      0.615      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.615     3.899     3.783     3.783"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  3.899    c.m/sec"

"             Hydrograph volume         61869.184    c.m"

" 33          CATCHMENT 260"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          260   Catchment 260"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.151     3.899     3.783     3.783 c.m/sec"

"             Catchment 260          Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  76.809     13.649     76.809     minutes"

"             Time to Centroid       2785.352   2291.947   2785.351   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        3.4371     0.0000     3.4371     ha-m"

"             Rainfall losses        138.909    7.790      138.909    mm"

"             Runoff depth           146.091    277.210    146.091    mm"

"             Runoff volume          1.7619     0.0000     1.7619     ha-m"

"             Runoff coefficient     0.513      0.000      0.513      "

"             Maximum flow           1.151      0.000      1.151      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.151     5.049     3.783     3.783"

" 33          CATCHMENT 270"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          270   Catchment 270"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     1.406     5.049     3.783     3.783 c.m/sec"

"             Catchment 270          Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  79.977     14.212     79.977     minutes"

"             Time to Centroid       2789.071   2291.762   2789.070   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4.2636     0.0000     4.2636     ha-m"

"             Rainfall losses        139.034    6.693      139.034    mm"

"             Runoff depth           145.966    278.307    145.966    mm"

"             Runoff volume          2.1836     0.0000     2.1837     ha-m"

"             Runoff coefficient     0.512      0.000      0.512      "

"             Maximum flow           1.406      0.000      1.406      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.406     6.455     3.783     3.783"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  6.455    c.m/sec"

"             Hydrograph volume        101324.313    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.406     6.455     6.455     3.783"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                 10.238    c.m/sec"

"             Hydrograph volume        155342.609    c.m"

"                     1.406     6.455     6.455    10.238"

" 40          HYDROGRAPH   Confluence    1000"

"            7   Confluence "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                 10.238    c.m/sec"

"             Hydrograph volume        155342.594    c.m"

"                     1.406    10.238     6.455     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                 10.238    c.m/sec"

"             Hydrograph volume        155342.594    c.m"

" 52          CHANNEL DESIGN"

"       10.238   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        5.000   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"



"        1.000   Gradient   %"

"             Depth of flow                 0.794    metre"

"             Velocity                      1.748    m/sec"

"             Channel capacity             15.864    c.m/sec"

"             Critical depth                0.656    metre"

" 53          ROUTE    Channel Route 750"

"       750.00      Channel Route 750 Reach length   ( metre)"

"        0.472   X-factor <= 0.5"

"      321.813   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      327.273   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  9.887    c.m/sec"

"                     1.406    10.238     9.887     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.406     9.887     9.887     0.000"

" 52          CHANNEL DESIGN"

"        9.887   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 1.482    metre"

"             Velocity                      2.069    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                1.256    metre"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            5   Outflow Hydrograph"

"             Maximum flow                  9.887    c.m/sec"

"             Hydrograph volume        155343.719    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.406     9.887     9.887     0.000"

" 40          HYDROGRAPH   Combine    900"

"            6   Combine "

"          900   Node #"

"                Combined West and Central Watershed"

"             Maximum flow                  9.887    c.m/sec"

"             Hydrograph volume        155343.719    c.m"

"                     1.406     9.887     9.887     9.887"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"



"                     1.406     0.000     9.887     9.887"

" 33          CATCHMENT 310"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          310   Catchment 310."

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.918     0.000     9.887     9.887 c.m/sec"

"             Catchment 310          Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  82.453     14.651     76.268     minutes"

"             Time to Centroid       2792.146   2291.855   2746.514   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5.5125     0.2901     5.8026     ha-m"

"             Rainfall losses        138.693    6.005      132.058    mm"

"             Runoff depth           146.307    278.995    152.942    mm"

"             Runoff volume          2.8299     0.2840     3.1139     ha-m"

"             Runoff coefficient     0.513      0.979      0.537      "

"             Maximum flow           1.808      0.123      1.918      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.918     1.918     9.887     9.887"

" 33          CATCHMENT 320"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          320   Catchment 320"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"



"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.516     1.918     9.887     9.887 c.m/sec"

"             Catchment 320          Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  38.047     6.761      22.590     minutes"

"             Time to Centroid       2740.901   2241.050   2493.947   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        0.9374     0.5047     1.4421     ha-m"

"             Rainfall losses        141.553    24.859     100.710    mm"

"             Runoff depth           143.447    260.141    184.290    mm"

"             Runoff volume          4717.97    4607.09    9325.06    c.m"

"             Runoff coefficient     0.503      0.913      0.647      "

"             Maximum flow           0.361      0.224      0.516      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.516     2.434     9.887     9.887"

" 33          CATCHMENT 330"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          330   Catchment 330"

"       35.000   % Impervious"

"        0.750   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.488   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.262   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"



"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.076     2.434     9.887     9.887 c.m/sec"

"             Catchment 330          Pervious   Impervious Total Area "

"             Surface Area           0.488      0.262      0.750      hectare"

"             Time of concentration  33.142     5.889      19.870     minutes"

"             Time to Centroid       2737.929   2233.504   2492.287   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1389.38    748.12     2137.50    c.m"

"             Rainfall losses        139.790    29.018     101.020    mm"

"             Runoff depth           145.210    255.982    183.980    mm"

"             Runoff volume          707.90     671.95     1379.85    c.m"

"             Runoff coefficient     0.510      0.898      0.646      "

"             Maximum flow           0.054      0.033      0.076      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.076     2.511     9.887     9.887"

" 33          CATCHMENT 340"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          340   Catchment 340"

"       35.000   % Impervious"

"        1.910   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.241   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.669   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.198     2.511     9.887     9.887 c.m/sec"

"             Catchment 340          Pervious   Impervious Total Area "

"             Surface Area           1.241      0.669      1.910      hectare"

"             Time of concentration  50.233     8.926      29.719     minutes"



"             Time to Centroid       2757.880   2264.252   2512.726   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        3538.27    1905.22    5443.50    c.m"

"             Rainfall losses        138.715    16.956     96.099     mm"

"             Runoff depth           146.285    268.044    188.901    mm"

"             Runoff volume          1816.13    1791.87    3608.01    c.m"

"             Runoff coefficient     0.513      0.941      0.663      "

"             Maximum flow           0.134      0.084      0.198      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.198     2.709     9.887     9.887"

" 33          CATCHMENT 350"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          350   Catchment 350"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.137     2.709     9.887     9.887 c.m/sec"

"             Catchment 350          Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  36.534     6.492      33.939     minutes"

"             Time to Centroid       2739.813   2238.163   2696.477   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        3411.45    179.55     3591.00    c.m"

"             Rainfall losses        140.971    26.244     135.234    mm"

"             Runoff depth           144.029    258.756    149.766    mm"

"             Runoff volume          1724.03    163.02     1887.05    c.m"

"             Runoff coefficient     0.505      0.908      0.525      "

"             Maximum flow           0.132      0.008      0.137      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "



"                     0.137     2.846     9.887     9.887"

" 33          CATCHMENT 360"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          360   Catchment 360"

"        2.000   % Impervious"

"        4.050   Total Area"

"      296.000   Flow length"

"        1.500   Overland Slope"

"        3.969   Pervious Area"

"      296.000   Pervious length"

"        1.500   Pervious slope"

"        0.081   Impervious Area"

"      296.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.404     2.846     9.887     9.887 c.m/sec"

"             Catchment 360          Pervious   Impervious Total Area "

"             Surface Area           3.969      0.081      4.050      hectare"

"             Time of concentration  69.284     12.311     67.193     minutes"

"             Time to Centroid       2777.271   2293.990   2759.537   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.1312     0.0231     1.1543     ha-m"

"             Rainfall losses        138.476    11.491     135.937    mm"

"             Runoff depth           146.524    273.509    149.063    mm"

"             Runoff volume          5815.53    221.54     6037.07    c.m"

"             Runoff coefficient     0.514      0.960      0.523      "

"             Maximum flow           0.395      0.010      0.404      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.404     3.249     9.887     9.887"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  3.249    c.m/sec"

"             Hydrograph volume         53375.961    c.m"

" 38          START/RE-START TOTALS 360"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.300    hectare"

"             Total Impervious area                      9.485    hectare"



"             Total % impervious                         7.010"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-09-04"

"                Output filename:                             Pre__100yrSCS.out"

"                Licensee name:                                            gmbp"

"                Company                                                       "

"                Date & Time last used:                 9/4/2024 at 11:38:07 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"     1440.000   Max. Storm length"

"    12000.000   Max. Hydrograph"

" 32          STORM Mass Curve"

"            3   Mass Curve"

"       81.221   Rainfall depth"

"     1440.000   Duration"

"           48   C:\Program Files (x86)\MIDUSS\SCS_Type2_24hr.mrd   SCS 24 hour Type

II storm"

"             Maximum intensity            99.415    mm/hr"

"             Total depth                  81.221    mm"

"            7   1000hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 110"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          110   Catchment 110"

"        2.000   % Impervious"

"       10.380   Total Area"

"      275.000   Flow length"

"        1.400   Overland Slope"

"       10.172   Pervious Area"

"      275.000   Pervious length"

"        1.400   Pervious slope"

"        0.208   Impervious Area"

"      275.000   Impervious length"

"        1.400   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.544     0.000     0.000     0.000 c.m/sec"



"             Catchment 110          Pervious   Impervious Total Area "

"             Surface Area           10.172     0.208      10.380     hectare"

"             Time of concentration  53.129     9.351      49.665     minutes"

"             Time to Centroid       777.215    753.324    775.325    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        8262.13    168.61     8430.74    c.m"

"             Rainfall losses        62.365     1.830      61.154     mm"

"             Runoff depth           18.856     79.391     20.067     mm"

"             Runoff volume          1918.09    164.82     2082.91    c.m"

"             Runoff coefficient     0.232      0.977      0.247      "

"             Maximum flow           0.538      0.056      0.544      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.544     0.544     0.000     0.000"

" 33          CATCHMENT 120"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          120   Catchment 120"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        1.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        1.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        1.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.679     0.544     0.000     0.000 c.m/sec"

"             Catchment 120          Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  37.756     6.645      32.136     minutes"

"             Time to Centroid       760.894    747.421    758.461    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        7669.70    403.67     8073.37    c.m"

"             Rainfall losses        62.377     2.277      59.372     mm"

"             Runoff depth           18.844     78.944     21.849     mm"

"             Runoff volume          1779.43    392.35     2171.78    c.m"

"             Runoff coefficient     0.232      0.972      0.269      "



"             Maximum flow           0.667      0.143      0.679      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.679     1.162     0.000     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.162    c.m/sec"

"             Hydrograph volume          4254.688    c.m"

" 33          CATCHMENT 130"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          130   Catchment 130"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.999     1.162     0.000     0.000 c.m/sec"

"             Catchment 130          Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  41.912     7.377      37.937     minutes"

"             Time to Centroid       765.323    748.991    763.443    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2282     0.0380     1.2662     ha-m"

"             Rainfall losses        62.358     1.895      60.544     mm"

"             Runoff depth           18.863     79.326     20.677     mm"

"             Runoff volume          2852.51    371.01     3223.52    c.m"

"             Runoff coefficient     0.232      0.977      0.255      "

"             Maximum flow           0.986      0.133      0.999      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.999     2.162     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.999     2.162     2.162     0.000"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  2.162    c.m/sec"

"             Hydrograph volume          7478.208    c.m"

"                     0.999     2.162     2.162     2.162"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.999     0.000     2.162     2.162"

" 33          CATCHMENT 210"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          210   Catchment 210"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.235     0.000     2.162     2.162 c.m/sec"

"             Catchment 210          Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  41.808     7.358      37.843     minutes"

"             Time to Centroid       765.211    748.954    763.340    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2883.51    89.18      2972.69    c.m"

"             Rainfall losses        62.359     1.906      60.546     mm"

"             Runoff depth           18.862     79.315     20.675     mm"

"             Runoff volume          669.63     87.09      756.71     c.m"

"             Runoff coefficient     0.232      0.977      0.255      "

"             Maximum flow           0.232      0.031      0.235      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.235     0.235     2.162     2.162"

" 33          CATCHMENT 220"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          220   Catchment 220"

"        3.000   % Impervious"

"       18.860   Total Area"

"      351.000   Flow length"

"        1.500   Overland Slope"

"       18.294   Pervious Area"

"      351.000   Pervious length"

"        1.500   Pervious slope"

"        0.566   Impervious Area"

"      351.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.884     0.235     2.162     2.162 c.m/sec"

"             Catchment 220          Pervious   Impervious Total Area "

"             Surface Area           18.294     0.566      18.860     hectare"

"             Time of concentration  60.246     10.603     54.519     minutes"

"             Time to Centroid       784.776    756.174    781.477    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.4859     0.0460     1.5318     ha-m"

"             Rainfall losses        62.359     1.687      60.539     mm"

"             Runoff depth           18.862     79.534     20.682     mm"

"             Runoff volume          3450.69    450.00     3900.70    c.m"

"             Runoff coefficient     0.232      0.979      0.255      "

"             Maximum flow           0.868      0.147      0.884      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.884     1.078     2.162     2.162"

" 33          CATCHMENT 230"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          230   Catchment 230"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"



"        1.500   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.500   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.378     1.078     2.162     2.162 c.m/sec"

"             Catchment 230          Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  17.566     3.092      7.551      minutes"

"             Time to Centroid       739.487    739.135    739.243    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1509.90    813.02     2322.92    c.m"

"             Rainfall losses        62.355     2.528      41.416     mm"

"             Runoff depth           18.866     78.693     39.805     mm"

"             Runoff volume          350.72     787.71     1138.43    c.m"

"             Runoff coefficient     0.232      0.969      0.490      "

"             Maximum flow           0.240      0.281      0.378      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.378     1.118     2.162     2.162"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.118    c.m/sec"

"             Hydrograph volume          5795.845    c.m"

" 33          CATCHMENT 240"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          240   Catchment 240"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"



"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.927     1.118     2.162     2.162 c.m/sec"

"             Catchment 240          Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  27.168     4.782      11.628     minutes"

"             Time to Centroid       749.675    743.051    745.076    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4181.26    2251.45    6432.70    c.m"

"             Rainfall losses        62.356     1.695      41.125     mm"

"             Runoff depth           18.865     79.526     40.096     mm"

"             Runoff volume          971.15     2204.46    3175.61    c.m"

"             Runoff coefficient     0.232      0.979      0.494      "

"             Maximum flow           0.482      0.782      0.927      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.927     1.655     2.162     2.162"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.655    c.m/sec"

"             Hydrograph volume          8971.455    c.m"

" 33          CATCHMENT 250"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          250   Catchment 250"

"        0.000   % Impervious"

"        5.680   Total Area"

"      140.000   Flow length"

"        1.000   Overland Slope"

"        5.680   Pervious Area"

"      140.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      140.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.388     1.655     2.162     2.162 c.m/sec"

"             Catchment 250          Pervious   Impervious Total Area "

"             Surface Area           5.680      0.000      5.680      hectare"

"             Time of concentration  39.197     6.899      39.197     minutes"

"             Time to Centroid       762.449    747.994    762.450    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4613.35    0.00       4613.35    c.m"

"             Rainfall losses        62.355     2.294      62.355     mm"

"             Runoff depth           18.866     78.927     18.866     mm"

"             Runoff volume          1071.57    0.00       1071.57    c.m"

"             Runoff coefficient     0.232      0.000      0.232      "

"             Maximum flow           0.388      0.000      0.388      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.388     1.888     2.162     2.162"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.888    c.m/sec"

"             Hydrograph volume         10043.035    c.m"

" 33          CATCHMENT 260"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          260   Catchment 260"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"



"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.572     1.888     2.162     2.162 c.m/sec"

"             Catchment 260          Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  60.298     10.612     60.298     minutes"

"             Time to Centroid       784.832    756.193    784.832    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        9795.24    0.01       9795.25    c.m"

"             Rainfall losses        62.358     1.684      62.358     mm"

"             Runoff depth           18.863     79.537     18.863     mm"

"             Runoff volume          2274.84    0.01       2274.85    c.m"

"             Runoff coefficient     0.232      0.000      0.232      "

"             Maximum flow           0.572      0.000      0.572      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.572     2.350     2.162     2.162"

" 33          CATCHMENT 270"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          270   Catchment 270"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.679     2.350     2.162     2.162 c.m/sec"

"             Catchment 270          Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  62.785     11.050     62.785     minutes"

"             Time to Centroid       787.465    757.147    787.466    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2151     0.0000     1.2151     ha-m"

"             Rainfall losses        62.361     1.589      62.361     mm"



"             Runoff depth           18.860     79.632     18.860     mm"

"             Runoff volume          2821.38    0.01       2821.39    c.m"

"             Runoff coefficient     0.232      0.000      0.232      "

"             Maximum flow           0.679      0.000      0.679      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.679     2.965     2.162     2.162"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.965    c.m/sec"

"             Hydrograph volume         15139.266    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.679     2.965     2.965     2.162"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  5.031    c.m/sec"

"             Hydrograph volume         22617.477    c.m"

"                     0.679     2.965     2.965     5.031"

" 40          HYDROGRAPH   Confluence    1000"

"            7   Confluence "

"         1000   Node #"

"                Node 1000"

"             Maximum flow                  5.031    c.m/sec"

"             Hydrograph volume         22617.473    c.m"

"                     0.679     5.031     2.965     0.000"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  5.031    c.m/sec"

"             Hydrograph volume         22617.473    c.m"

" 52          CHANNEL DESIGN"

"        5.031   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        5.000   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.539    metre"

"             Velocity                      1.411    m/sec"

"             Channel capacity             15.864    c.m/sec"

"             Critical depth                0.428    metre"

" 53          ROUTE    Channel Route 750"

"       750.00      Channel Route 750 Reach length   ( metre)"

"        0.460   X-factor <= 0.5"



"      199.317   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            2   No. of sub-reaches"

"             Peak outflow                  5.031    c.m/sec"

"                     0.679     5.031     5.031     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.679     5.031     5.031     0.000"

" 52          CHANNEL DESIGN"

"        5.031   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 1.092    metre"

"             Velocity                      1.746    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.902    metre"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            5   Outflow Hydrograph"

"             Maximum flow                  5.031    c.m/sec"

"             Hydrograph volume         22617.457    c.m"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.679     5.031     5.031     0.000"

" 40          HYDROGRAPH   Combine    900"

"            6   Combine "

"          900   Node #"

"                Combined West and Central Watershed"

"             Maximum flow                  5.031    c.m/sec"

"             Hydrograph volume         22617.457    c.m"

"                     0.679     5.031     5.031     5.031"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.679     0.000     5.031     5.031"

" 33          CATCHMENT 310"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          310   Catchment 310."

"        5.000   % Impervious"

"       20.360   Total Area"



"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.886     0.000     5.031     5.031 c.m/sec"

"             Catchment 310          Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  64.728     11.392     55.028     minutes"

"             Time to Centroid       789.543    757.896    783.786    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.5710     0.0827     1.6537     ha-m"

"             Rainfall losses        62.356     1.540      59.315     mm"

"             Runoff depth           18.865     79.681     21.906     mm"

"             Runoff volume          3648.86    811.15     4460.00    c.m"

"             Runoff coefficient     0.232      0.981      0.270      "

"             Maximum flow           0.857      0.264      0.886      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.886     0.886     5.031     5.031"

" 33          CATCHMENT 320"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          320   Catchment 320"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"



"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.584     0.886     5.031     5.031 c.m/sec"

"             Catchment 320          Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  29.868     5.257      12.781     minutes"

"             Time to Centroid       752.544    744.064    746.657    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2671.36    1438.42    4109.78    c.m"

"             Rainfall losses        62.357     1.661      41.113     mm"

"             Runoff depth           18.864     79.560     40.108     mm"

"             Runoff volume          620.45     1409.01    2029.46    c.m"

"             Runoff coefficient     0.232      0.980      0.494      "

"             Maximum flow           0.280      0.505      0.584      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.584     1.073     5.031     5.031"

" 33          CATCHMENT 330"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          330   Catchment 330"

"       35.000   % Impervious"

"        0.750   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.488   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.262   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.088     1.073     5.031     5.031 c.m/sec"

"             Catchment 330          Pervious   Impervious Total Area "



"             Surface Area           0.488      0.262      0.750      hectare"

"             Time of concentration  26.017     4.579      11.138     minutes"

"             Time to Centroid       748.436    742.605    744.388    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        395.95     213.21     609.16     c.m"

"             Rainfall losses        62.378     1.832      41.187     mm"

"             Runoff depth           18.843     79.389     40.034     mm"

"             Runoff volume          91.86      208.40     300.25     c.m"

"             Runoff coefficient     0.232      0.977      0.493      "

"             Maximum flow           0.047      0.073      0.088      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.088     1.098     5.031     5.031"

" 33          CATCHMENT 340"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          340   Catchment 340"

"       35.000   % Impervious"

"        1.910   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.241   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.669   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.209     1.098     5.031     5.031 c.m/sec"

"             Catchment 340          Pervious   Impervious Total Area "

"             Surface Area           1.241      0.669      1.910      hectare"

"             Time of concentration  39.435     6.941      16.927     minutes"

"             Time to Centroid       762.705    748.059    752.561    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1008.36    542.96     1551.32    c.m"

"             Rainfall losses        62.355     2.255      41.320     mm"

"             Runoff depth           18.866     78.966     39.901     mm"

"             Runoff volume          234.22     527.89     762.11     c.m"

"             Runoff coefficient     0.232      0.972      0.491      "

"             Maximum flow           0.085      0.191      0.209      c.m/sec"



" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.209     1.255     5.031     5.031"

" 33          CATCHMENT 350"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          350   Catchment 350"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.108     1.255     5.031     5.031 c.m/sec"

"             Catchment 350          Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  28.681     5.048      24.380     minutes"

"             Time to Centroid       751.251    743.590    749.857    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        972.22     51.17      1023.38    c.m"

"             Rainfall losses        62.394     1.632      59.356     mm"

"             Runoff depth           18.827     79.589     21.865     mm"

"             Runoff volume          225.36     50.14      275.50     c.m"

"             Runoff coefficient     0.232      0.980      0.269      "

"             Maximum flow           0.106      0.018      0.108      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.108     1.327     5.031     5.031"

" 33          CATCHMENT 360"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          360   Catchment 360"

"        2.000   % Impervious"

"        4.050   Total Area"



"      296.000   Flow length"

"        1.500   Overland Slope"

"        3.969   Pervious Area"

"      296.000   Pervious length"

"        1.500   Pervious slope"

"        0.081   Impervious Area"

"      296.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.207     1.327     5.031     5.031 c.m/sec"

"             Catchment 360          Pervious   Impervious Total Area "

"             Surface Area           3.969      0.081      4.050      hectare"

"             Time of concentration  54.390     9.573      50.848     minutes"

"             Time to Centroid       778.569    753.896    776.619    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        3223.66    65.79      3289.45    c.m"

"             Rainfall losses        62.356     1.886      61.147     mm"

"             Runoff depth           18.865     79.335     20.074     mm"

"             Runoff volume          748.74     64.26      813.01     c.m"

"             Runoff coefficient     0.232      0.977      0.247      "

"             Maximum flow           0.205      0.022      0.207      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.207     1.441     5.031     5.031"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.441    c.m/sec"

"             Hydrograph volume          8640.338    c.m"

" 38          START/RE-START TOTALS 360"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.300    hectare"

"             Total Impervious area                      9.485    hectare"

"             Total % impervious                         7.010"

" 19          EXIT"



 

 

 

 

 

APPENDIX G:  

POST-DEVELOPMENT CONDITIONS ANALYSIS 

• MIDUSS MODEL SCHEMATIC – Post-Development Model 

• Marsville North SWM Facility Storage Volume 

Calcula7ons, Outlet Controls and Stage-Storage 

Discharge Table 

• Marsville North Hydraulic Gradeline Flowrate Table, 

SWM Facility – Storage Volume Calcula7ons, and 

Drawdown Calcula7ons  

• Marsville South SWM Facility Storage Volume 

Calcula7ons, Outlet Controls and Stage-Storage 

Discharge Table 

• Marsville South Hydraulic Gradeline Flowrate Table, 

SWM Facility – Storage Volume Calcula7ons, and 

Drawdown Calcula7ons  

• MIDUSS Output Files 
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SWM Facility - Stage/Storage Volume Calculations - Marsville South

 Forebay/Permanent Pool Storage Volume Calculations

Forebay Forebay Perm. Pool Perm. Pool

Surface  Incremental Surface Incremental Accum.

Elevation Depth Area Storage Vol. Area Storage Vol. Volume

(m) (m) (m
2
) (m

3
) (m

2
) (m

3
) (m

3
)

483.60 0.00 761.4 0 0.0 Bottom of Forebay

483.70 0.10 815.9 79 78.9

483.80 0.20 871.6 84 163.2

483.90 0.30 928.4 90 253.2

484.00 0.40 986.3 96 349.0

484.10 0.50 1,045.3 102 450.6

484.20 0.60 1,105.5 108 558.1

484.30 0.70 1,166.8 114 671.7

484.40 0.80 1,229.3 120 791.5

484.50 0.90 1,292.8 126 917.6

484.60 1.00 1,357.5 133 5,360.7 0.00 1,050.1

484.70 1.10 5,664.0 551.23 1,601.4

484.80 1.20 5,968.8 581.64 2,183.0

484.90 1.30 6,275.0 612.19 2,795.2 Top of Permanent Pool

MARSVILLE SUBDIVISION SOUTH

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

SWM Facility - Storage Volume Calculations

Pond Bottom / Bottom of 

Permanent Pool



MARSVILLE SUBDIVISION SOUTH

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

SWM Facility - Storage Volume Calculations

Active Storage Volume Calculations

Active Active Accumulative

Surface Incremental Active

Elevation Depth Area Volume Volume

(m) (m) (m
2
) (m

3
) (m

3
)

484.90 0.00 6,275.0 0.0 0.0 Bottom of Active Storage

485.00 0.10 6,582.7 642.9 642.9

485.10 0.20 6,891.8 673.7 1,316.6 T/G Elevation (Lip Elevation) DICB

485.20 0.30 7,202.5 704.7 2,021.3

485.30 0.40 7,514.6 735.9 2,757.2

485.40 0.50 7,828.2 767.1 3,524.3

485.50 0.60 8,143.2 798.6 4,322.9

485.60 0.70 8,459.8 830.2 5,153.0

485.70 0.80 8,777.8 861.9 6,014.9

485.80 0.90 9,097.3 893.8 6,908.7

485.90 1.00 9,418.4 925.8 7,834.5

486.00 1.10 9,740.9 958.0 8,792.4

486.10 1.20 10,064.9 990.3 9,782.7

486.20 1.30 10,390.4 1,022.8 10,805.5

486.30 1.40 10,717.4 1,055.4 11,860.9

486.40 1.50 11,046.0 1,088.2 12,949.0

486.50 1.60 11,376.0 1,121.1 14,070.1

486.60 1.70 11,707.6 1,154.2 15,224.3

486.70 1.80 12,040.7 1,187.4 16,411.7

486.80 1.90 12,375.3 1,220.8 17,632.5

486.90 2.00 12,711.5 1,254.3 18,886.9

487.00 2.10 13,049.2 1,288.0 20,174.9 Weir

487.10 2.20 13,388.4 1,321.9 21,496.8

487.20 2.30 13,722.8 1,355.6 22,852.3 Top of Pond



MARSVILLE SUBDIVISION SOUTH

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

SWM Facility - Storage Volume Calculations

INV 484.90 m
Head over 

Grate (m)
Length (m)

Q  = 0.040 m
3
/s d1  = 0.40 m 0 1.200

Cd = 0.600 h = 0.20 0.1 1.832

H  = 0.308 m H  = 0.20 m 0.2 2.464

2g = 19.620 2g = 19.62 0.3 3.66

L = 2.464 m

A  = 0.027 m
2 Q = 0.345 m

3
/s

D  = 0.185 m

Cd = Discharge Coefficient

d1  = 2.300 m A = Area of Orifice

h = 2.100 2g = 19.62

H  = 0.200 m

2g = 19.620

L = 24.0 m

Q = 2.977 m
3
/s

L = Length of Weir

Diameter = 525 mm 2g = 19.62

Invert @ Pond = 484.22 m d = total depth of water

h = depth of water below weir

Gradient = 1% H = depth of water above weir

Pipe Capacity = 0.449 m
3
/s

Length = 816.30 m

Orifice Outlet (Extended Detention)

Overflow Weir

Section 1

Major Control - Flow Over Grate

modelled with 50% blockage

Major Control - Flow Over 

Grate 

(T/G Lip Elevation 485.10m)

Pipe Outflow

Depth of Water above orifice - half 

of orifice diameter
H =

1800 x1800 Structure Controls

Weir Flow = 0.433 2��
�

���
�L�	/�

Orifice Flow = Cd A 2��



MARSVILLE SUBDIVISION SOUTH

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

SWM Facility - Storage Volume Calculations

185mm dia. Major Major Control Weir Actual

Elevation Stage Storage Knockout Control Grate Pipe Outlet Overflow Discharge

(m) (m) (m
3
) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

484.90 0.00 0.0 0.000 0.000 0.304 0.000 0.000 Bottom of Active 

Storage

485.00 0.10 642.9 0.012 0.000 0.308 0.000 0.012

485.10 0.20 1,316.6 0.023 0.000 0.308 0.000 0.023
T/G Elevation (Lip 

Elevation) DICB

485.20 0.30 2,021.3 0.033 0.086 0.311 0.000 0.119

485.30 0.40 2,757.2 0.040 0.345 0.314 0.000 0.314

485.40 0.50 3,524.3 0.314 0.000 0.314

485.50 0.60 4,322.9 0.317 0.000 0.317

485.60 0.70 5,153.0 0.317 0.000 0.317

485.70 0.80 6,014.9 0.321 0.000 0.321

485.80 0.90 6,908.7 0.324 0.000 0.324

485.90 1.00 7,834.5 0.324 0.000 0.324

486.00 1.10 8,792.4 0.327 0.000 0.327

486.10 1.20 9,782.7 0.330 0.000 0.330

486.20 1.30 10,805.5 0.330 0.000 0.330

486.30 1.40 11,860.9 0.333 0.000 0.333

486.40 1.50 12,949.0 0.333 0.000 0.333

486.50 1.60 14,070.1 0.336 0.000 0.336

486.60 1.70 15,224.3 0.339 0.000 0.339

486.70 1.80 16,411.7 0.339 0.000 0.339

486.80 1.90 17,632.5 0.342 0.000 0.342

486.90 2.00 18,886.9 0.345 0.000 0.345

487.00 2.10 20,174.9 0.345 0.000 0.345 Weir

487.10 2.20 21,496.8 0.348 1.041 1.389

487.20 2.30 22,852.3 0.351 2.977 3.328 Top of Pond

Notes:

Major Controls - the minimum of flow over grate and pipe discharge flow rate is used in the actual discharge calculation

Stage-Storage-Discharge Table



MARSVILLE SUBDIVISION SOUTH

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

SWM Facility - Storage Volume Calculations

Major Control Pipe Flow - based on HGL from Pond Elevation to 750mm dia. obvert

Knockout Controls - the knockout is assumed to contribute to discharge flow rates until the pipe discharge rate is the controlling 

release rate.



418153 Marsville South - Hydraulic Gradeline Flowrate Table

Background

Pond Outlet to 750mm Drain Outlet

476.91 m 477.660 m (A)

525mm Length = 816.30 m

750mm Length = 758.70 m

Total Length = 1575.00 m

0.317 cu m/s

Flowrate Calculations for Stage/Storage/Discharge Table

Location Elevation Depth Gradient Flowrate - Pipe

Elevation - (A) Pipes flowing full Table

m m % cu m /s

Pond Bottom Active 484.90 7.24 0.46% 0.304

485.00 7.34 0.47% 0.308

485.10 7.44 0.47% 0.308

485.20 7.54 0.48% 0.311

485.30 7.64 0.49% 0.314

485.40 7.74 0.49% 0.314

485.50 7.84 0.50% 0.317

485.60 7.94 0.50% 0.317

485.70 8.04 0.51% 0.321

485.80 8.14 0.52% 0.324

485.90 8.24 0.52% 0.324

486.00 8.34 0.53% 0.327

486.10 8.44 0.54% 0.330

486.20 8.54 0.54% 0.330

486.30 8.64 0.55% 0.333

486.40 8.74 0.55% 0.333

486.50 8.84 0.56% 0.336

486.60 8.94 0.57% 0.339

486.70 9.04 0.57% 0.339

486.80 9.14 0.58% 0.342

486.90 9.24 0.59% 0.345

Weir Lip 487.00 9.34 0.59% 0.345

487.10 9.44 0.60% 0.348

Top of Bank (B) 487.20 9.54 0.61% 0.351

525 mm pipefull capacity @ 0.5% =

Main 750 mm Invert = 750 mm Obvert =



SWM Facility - Stage/Storage Volume Calculations - Marsville North

 Forebay/Permanent Pool Storage Volume Calculations

Forebay Forebay Outlet Pool Outlet Pool Perm. Pool Perm. Pool

Surface  Incremental Surface Incremental Surface Incremental Accumulative

Elevation Depth Area Storage Volume Area Storage Vol. Area Storage Vol. Volume

(m) (m) (m
2
) (m

3
) (m

2
) (m

3
) (m

2
) (m

3
) (m

3
)

481.05 0.00 422.8 0.0 315.17 0.0 0.0
Bottom of Forebay / Bottom of 

Outlet Pool

481.10 0.05 438.4 21.5 325.43 16.0 37.5

481.20 0.15 469.8 45.4 346.38 33.6 116.5

481.30 0.25 501.9 48.6 367.89 35.7 200.8

481.40 0.35 534.5 51.8 389.97 37.9 290.6

481.50 0.45 567.7 55.1 412.61 40.1 385.8

481.60 0.55 601.5 58.5 435.82 42.4 486.7

481.70 0.65 635.8 61.9 459.60 44.8 593.3

481.80 0.75 670.7 65.3 483.94 47.2 705.8

481.90 0.85 706.1 68.8 508.84 49.6 824.3

482.00 0.95 742.1 72.4 534.32 52.2 948.9

482.05 1.00 760.3 37.6 547.26 27.0 1,715.5 0.0 1013.5

Top of Forebay / Top of Outlet 

Pool / Bottom of Permanent 

Pool

482.20 1.15 1,891.5 270.5 1284.0

482.35 1.30 2,070.9 297.2 1581.2
Top of Permanent Pool / Invert 

of Knockout on DICB

MARSVILLE SUBDIVISION NORTH

TOWNSHIP OF EAST GARAFRAXA

GMBP File: 418153 / 420004

SWM Facility - Storage Volume Calculations



MARSVILLE SUBDIVISION NORTH

TOWNSHIP OF EAST GARAFRAXA

GMBP File: 418153 / 420004

SWM Facility - Storage Volume Calculations

Active Storage Volume Calculations

Active Active Accumulative

Surface Incremental Active

Elevation Depth Area Volume Volume

(m) (m) (m
2
) (m

3
) (m

3
)

482.35 0.00 2,070.9 0.0 0.0 Invert of Knockout on DICB

482.40 0.05 2,131.5 105.1 105.1

482.50 0.15 2,253.8 219.3 324.3

482.60 0.25 2,377.6 231.6 555.9

482.70 0.35 2,502.9 244.0 799.9

482.80 0.45 2,629.7 256.6 1,056.5 T/G Elevation (Lip Elevation) DICB

482.90 0.55 2,758.0 269.4 1,325.9

483.00 0.65 2,887.8 282.3 1,608.2

483.10 0.75 3,019.2 295.3 1,903.6

483.20 0.85 3,152.0 308.6 2,212.1

483.30 0.95 3,286.4 321.9 2,534.0

483.40 1.05 3,422.2 335.4 2,869.5

483.50 1.15 3,559.6 349.1 3,218.6

483.60 1.25 3,698.5 362.9 3,581.5

483.70 1.35 3,838.9 376.9 3,958.3

483.80 1.45 3,980.9 391.0 4,349.3

483.90 1.55 4,124.3 405.3 4,754.6

484.00 1.65 4,269.2 419.7 5,174.3

484.10 1.75 4,415.7 434.2 5,608.5

484.20 1.85 4,563.7 449.0 6,057.5

484.30 1.95 4,713.1 463.8 6,521.3

484.40 2.05 4,864.1 478.9 7,000.2

484.50 2.15 5,016.6 494.0 7,494.2

484.60 2.25 5,170.6 509.4 8,003.6

484.70 2.35 5,326.1 524.8 8,528.4

484.80 2.45 5,483.2 540.5 9,068.9 Weir

484.90 2.55 5,641.7 556.2 9,625.1

485.00 2.65 5,801.8 572.2 10,197.3

485.10 2.75 5,963.4 588.3 10,785.6

485.20 2.85 6126.46 604.5 11,390.1 Top of Pond



MARSVILLE SUBDIVISION NORTH

TOWNSHIP OF EAST GARAFRAXA

GMBP File: 418153 / 420004

SWM Facility - Storage Volume Calculations

INV 482.40 m

Q  = 0.064 m
3
/s d1  = 0.95 m

Head over Grate 

(m)
Length (m)

Cd = 0.600 h = 0.45 0 1.20

H  = 0.808 m H  = 0.50 m 0.1 1.83

2g = 19.620 2g = 19.62 0.2 2.46

L = 3.66 m 0.3 3.66

A  = 0.027 m
2 Q = 1.023 m

3
/s

D  = 0.185 m

d1  = 2.800 m

h = 2.400 Cd = Discharge Coefficient L = Length of Weir

H  = 0.400 m A = Area of Orifice 2g = 19.62

2g = 19.620 2g = 19.62 d = total depth of water

L = 25.0 m H = h = depth of water below weir

Q = 8.901 m
3
/s H = depth of water above weir

Invert @ Pond = 481.30 m

Diameter = 675 mm Diameter = 675 mm Diameter = 750 mm

Gradient = 1% Gradient = 0.40% Gradient = 0.40%

Pipe Capacity = 0.877 m
3
/s Pipe Capacity = 0.555 m

3
/s Pipe Cap. = 0.735 m

3
/s

Length = 32.80 m Length = 190.50 m Length = 758.7 m

185mm dia. Major Control Major Control Overflow Actual

Elevation Stage Storage Knockout on DICB Flow over Grate Pipe Flow Weir Discharge

(m) (m) (m
3
) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

482.35 0.00 0.0 0.000 0.000 0.000 0.000 0.000 Invert of Knockout on DICB

482.40 0.05 105.1 0.003 0.000 0.608 0.000 0.003

482.50 0.15 324.3 0.006 0.000 0.614 0.000 0.006

482.60 0.25 555.9 0.023 0.000 0.620 0.000 0.023

482.70 0.35 799.9 0.033 0.000 0.626 0.000 0.033

482.80 0.45 1,056.5 0.040 0.000 0.632 0.000 0.040 T/G Elevation (Lip Elevation) DICB

Depth of Water above orifice - half 

of orifice diameter

Stage-Storage-Discharge Table

Orifice Outlet (Knockout on DICB)

Section 2 Section 3Section 1

Pipe Outflow

Major Control - Flow Over Grate

modelled with 50% blockage
Major Control - Flow Over Grate 

(T/G Lip Elevation 482.80m)

Overflow Weir
Weir Flow = 0.433 2��

�

���
�L�	/�Orifice Flow = Cd A 2��



MARSVILLE SUBDIVISION NORTH

TOWNSHIP OF EAST GARAFRAXA

GMBP File: 418153 / 420004

SWM Facility - Storage Volume Calculations

482.90 0.55 1,325.9 0.046 0.041 0.638 0.000 0.087

483.00 0.65 1,608.2 0.051 0.162 0.644 0.000 0.213

483.10 0.75 1,903.6 0.056 0.456 0.650 0.000 0.512

483.20 0.85 2,212.1 0.060 0.719 0.656 0.000 0.656

483.30 0.95 2,534.0 0.064 1.023 0.662 0.000 0.662

483.40 1.05 2,869.5 0.668 0.000 0.668

483.50 1.15 3,218.6 0.674 0.000 0.674

483.60 1.25 3,581.5 0.679 0.000 0.679

483.70 1.35 3,958.3 0.691 0.000 0.691

483.80 1.45 4,349.3 0.697 0.000 0.697

483.90 1.55 4,754.6 0.702 0.000 0.702

484.00 1.65 5,174.3 0.707 0.000 0.707

484.10 1.75 5,608.5 0.712 0.000 0.712

484.40 2.05 7,000.2 0.729 0.000 0.729

484.50 2.15 7,494.2 0.734 0.000 0.734

484.60 2.25 8,003.6 0.739 0.000 0.739

484.70 2.35 8,528.4 0.744 0.000 0.744

484.80 2.45 9,068.9 0.747 0.000 0.747

484.90 2.55 9,625.1 0.749 0.000 0.749 Weir

485.00 2.65 10,197.3 0.752 1.082 1.834

485.10 2.75 10,785.6 0.754 3.089 3.843

485.20 2.85 11,390.1 0.760 5.724 6.484 Top of Pond

Notes:

Major Controls - the minimum of flow over grate and pipe discharge flow rate is used in the actual discharge calculation

Knockout Controls - the knockout is assumed to contribute to discharge flow rates until the pipe discharge rate is the controlling release rate.

Major Control Pipe Flow - based on HGL from Pond Elevation to 750mm dia. obvert



418153 Marsville North - Hydraulic Gradeline Flowrate Table

Background

Main Drain to Pond Outlet

476.91 m 477.660 m (A)

481.30 m 481.975 m

Proposed Drain Length

Main Drain - 750 mm 758.70 m

675 mm 223.30 m

Total Length = 982.00 m

0.555 cu m/s

Flowrate Calculations for Stage/Storage/Discharge Table

Location Elevation Depth Gradient Flowrate - Pipe

Elevation - (A)
Pipes flowing full 

Table

m m % cu m /s

Pond Bottom Active 482.45 4.79 0.49% 0.608

482.55 4.89 0.50% 0.614

482.65 4.99 0.51% 0.620

482.75 5.09 0.52% 0.626

482.85 5.19 0.53% 0.632

482.95 5.29 0.54% 0.638

483.05 5.39 0.55% 0.644

483.15 5.49 0.56% 0.650

483.25 5.59 0.57% 0.656

483.35 5.69 0.58% 0.662

483.45 5.79 0.59% 0.668

483.55 5.89 0.60% 0.674

483.65 5.99 0.61% 0.679

483.75 6.09 0.62% 0.691

483.85 6.19 0.63% 0.697

483.95 6.29 0.64% 0.702

484.05 6.39 0.65% 0.707

484.15 6.49 0.66% 0.712

484.25 6.59 0.67% 0.718

484.35 6.69 0.68% 0.723

484.45 6.79 0.69% 0.729

484.55 6.89 0.70% 0.734

484.65 6.99 0.71% 0.739

484.75 7.09 0.72% 0.744

Weir Lip 484.85 7.19 0.73% 0.747

484.95 7.29 0.74% 0.749

485.05 7.39 0.75% 0.752

485.15 7.49 0.76% 0.754

Top of Bank 485.20 7.54 0.77% 0.760

750 mm Obvert =

675 mm Obvert =

Main 750 mm Invert =

Pond 675 mm Invert =

675 mm pipefull capacity @ 0.40% =



MARSVILLE SUBDIVISION SOUTH

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

Ponding/Conveyance Calculations

100-Year Design Storm Event

a = 901.088

b = 0.0426

c = 0.692

Tc = 10 minutes

I = 182.6 mm/hr

Marsville North

Rear Yards - Lots 1-3

Area = 0.395 ha

C = 0.305

Q (100-Yr) = 0.061 m
3
/s

Swale Conveyance Capacity

Depth = 0.54 m

Slope = 1.2 %

Left Side Slope 16%

Right Side Slope 3.20%

Capacity = 6.244 m3/s

Depth of 100-Year Ponding over CB

Q  = 0.061 m
3
/s

Cd = 0.600

H  = 0.086 m

2g = 19.620

A = 0.036

Assumes 50% Blockage

100-Year Depth 0.09 m

Available Depth 0.15 m

Rear Yards - Lots 4-5

Area = 0.36 ha

C = 0.305

Q (100-Yr) = 0.056 m
3
/s

Swale Conveyance Capacity

Depth = 0.1 m

Slope = 1 %

Left Side Slope 25%

Right Side Slope 6.00%



MARSVILLE SUBDIVISION SOUTH

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

Ponding/Conveyance Calculations

Capacity = 0.035 m3/s

Depth of 100-Year Ponding over CB

Q  = 0.056 m
3
/s

Cd = 0.600

H  = 0.082 m

2g = 19.620

A = 0.036

Assumes 50% Blockage

100-Year Depth 0.08 m

Available Depth 0.23 m

Sag at 13th Line

Area = 0.35 ha

C = 0.445

Q (100-Yr) = 0.079 m
3
/s

Depth of 100-Year Ponding over 2 DCBs

Q  = 0.079 m
3
/s

Cd = 0.600

H  = 0.049 m

2g = 19.620

A = 0.144

Assumes 50% Blockage

100-Year Depth 0.05 m

Available Depth 0.18 m



Proposed Forebay

Forebay Length = 47.0 m (Dist)

Forebay Top Width   = 10.0 m

Active Forebay Depth  = 1.3 m (d)

Active Forebay Bottom Width = 4.0 m 

Approximate Permanent Forebay Pool Volume     = 424.645 m
3

Length Width Ratio = 4.7 :1 (r)

25 mm Storm Pond Outlet Flowrate = 0.074 m
3
/s (Q25mm)

5 Year Storm Inflow Rate        = 1.730 m
3
/s (Q5)

Desired Forebay Velocity        = 0.500 m/s (Vf)

Desired Settling Velocity (recommended) = 0.0003 m/s (Vs)

Settling Length

Dist = ((r x Q25mm)/Vs)^.5      = 34.1 m 25mm

Forebay length (47 m) exceeds the settling length (34.1 m).

Dispersion Length

Dist   =   (8 x Q5)/(d x Vf)  = 21.3 m 5 Year

Forebay length (47.0 m) exceeds the dispersion length (21.3 m).

Flow Velocity in Forebay

Cross-sectional Area (Forebay Only) = 9.035 m
2

Cross-sectional Area (With Permanent Pool) = 14.27 m
2

(A)

Q5                   = 1.730 m
3
/s

Velocity = Q5/A = 0.12 m/s 5 Year

The average flow velocity through the forebay is less than the allowable velocity of 

0.15 m/s.

SWM Facility - Storage Volume Calculations

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

MARSVILLE SUBDIVISION NORTH



Proposed West Forebay

Forebay Length = 25.0 m (Dist)

Forebay Top Width   = 14.4 m

Active Forebay Depth  = 1.0 m (d)

Active Forebay Bottom Width = 8.4 m 

Approximate Permanent Forebay Pool Volume     = 285 m
3

Length Width Ratio = 1.7 :1 (r)

25 mm Storm Pond Outlet Flowrate = 0.110 m
3
/s (Q25mm)

5 Year Storm Inflow Rate        = 1.029 m
3
/s (Q5)

Desired Forebay Velocity        = 0.500 m/s (Vf)

Desired Settling Velocity (recommended) = 0.0003 m/s (Vs)

Settling Length

Dist = ((r x Q25mm)/Vs)^.5      = 25.2 m 25mm

Forebay length (25 m) exceeds the settling length (25 m).

Dispersion Length

Dist   =   (8 x Q5)/(d x Vf)  = 16.5 m 5 Year

Forebay length (25.0 m) exceeds the dispersion length (16.5 m).

Flow Velocity in Forebay

Cross-sectional Area (Forebay Only) = 11.4 m
2

Cross-sectional Area (With Permanent Pool) = 17.97 m
2

(A)

Q5                   = 1.029 m
3
/s

Velocity = Q5/A = 0.06 m/s 5 Year

The average flow velocity through the forebay is less than the allowable velocity of 

0.15 m/s.

SWM Facility - Storage Volume Calculations

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

MARSVILLE SUBDIVISION SOUTH



Proposed West Forebay

Forebay Length = 38.0 m (Dist)

Forebay Top Width   = 8.0 m

Active Forebay Depth  = 1.0 m (d)

Active Forebay Bottom Width = 2.0 m 

Approximate Permanent Forebay Pool Volume     = 190 m
3

Length Width Ratio = 4.8 :1 (r)

25 mm Storm Pond Outlet Flowrate = 0.110 m
3
/s (Q25mm)

5 Year Storm Inflow Rate        = 1.364 m
3
/s (Q5)

Desired Forebay Velocity        = 0.500 m/s (Vf)

Desired Settling Velocity (recommended) = 0.0003 m/s (Vs)

Settling Length

Dist = ((r x Q25mm)/Vs)^.5      = 41.7 m 25mm

Forebay length (47 m) exceeds the settling length (34.1 m).

Dispersion Length

Dist   =   (8 x Q5)/(d x Vf)  = 21.8 m 5 Year

Forebay length (47.0 m) exceeds the dispersion length (21.3 m).

Flow Velocity in Forebay

Cross-sectional Area (Forebay Only) = 5 m
2

Cross-sectional Area (With Permanent Pool) = 9.65 m
2

(A)

Q5                   = 1.364 m
3
/s

Velocity = Q5/A = 0.14 m/s 5 Year

The average flow velocity through the forebay is less than the allowable velocity of 

0.15 m/s.

SWM Facility - Storage Volume Calculations

TOWN OF EAST GARAFRAXA

GMBP File: 418153 / 420004

MARSVILLE SUBDIVISION SOUTH



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                            UnconPost_25mm.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:40:43 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      367.000   Coefficient A"

"        5.000   Constant B"

"        0.700   Exponent C"

"        0.394   Fraction R"

"      120.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity            72.993    mm/hr"

"             Total depth                  24.995    mm"

"            7   0025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.017     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration      ---    8.326      8.326      minutes"

"             Time to Centroid       0.000      70.915     70.915     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        887.38     27.44      914.83     c.m"

"             Rainfall losses        24.995     1.547      24.292     mm"

"             Runoff depth           0.000      23.449     0.703      mm"

"             Runoff volume          0.00       25.75      25.75      c.m"

"             Runoff coefficient     0.000      0.938      0.028      "

"             Maximum flow           0.000      0.017      0.017      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.017     0.017     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.996     0.017     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration      ---    16.551     16.551     minutes"

"             Time to Centroid       0.000      81.617     81.617     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        4396.43    2367.31    6763.74    c.m"

"             Rainfall losses        24.995     1.560      16.793     mm"

"             Runoff depth           0.000      23.435     8.202      mm"



"             Runoff volume          0.00       2219.52    2219.52    c.m"

"             Runoff coefficient     0.000      0.938      0.328      "

"             Maximum flow           0.000      0.996      0.996      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.996     1.009     0.000     0.000"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.061     1.009     0.000     0.000 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration      ---    2.348      2.348      minutes"

"             Time to Centroid       0.000      62.917     62.917     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        178.72     96.23      274.95     c.m"

"             Rainfall losses        24.995     1.910      16.915     mm"

"             Runoff depth           0.000      23.086     8.080      mm"

"             Runoff volume          0.00       88.88      88.88      c.m"

"             Runoff coefficient     0.000      0.924      0.323      "

"             Maximum flow           0.000      0.061      0.061      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.061     1.036     0.000     0.000"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.064     1.036     0.000     0.000 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration      ---    9.695      9.695      minutes"

"             Time to Centroid       0.000      72.623     72.623     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        2360.31    124.23     2484.54    c.m"

"             Rainfall losses        24.995     1.656      23.828     mm"

"             Runoff depth           0.000      23.339     1.167      mm"

"             Runoff volume          0.00       116.00     116.00     c.m"

"             Runoff coefficient     0.000      0.934      0.047      "

"             Maximum flow           0.000      0.064      0.064      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.064     1.097     0.000     0.000"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"



"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.066     1.097     0.000     0.000 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration      ---    8.347      8.347      minutes"

"             Time to Centroid       0.000      70.856     70.856     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        3779.87    116.90     3896.77    c.m"

"             Rainfall losses        24.995     1.548      24.292     mm"

"             Runoff depth           0.000      23.447     0.703      mm"

"             Runoff volume          0.00       109.66     109.66     c.m"

"             Runoff coefficient     0.000      0.938      0.028      "

"             Maximum flow           0.000      0.066      0.066      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.066     1.154     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.066     1.154     1.154     0.000"

" 40          HYDROGRAPH   Combine    600"

"            6   Combine "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.154    c.m/sec"

"             Hydrograph volume          2559.804    c.m"

"                     0.066     1.154     1.154     1.154"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.066     0.000     1.154     1.154"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"



"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.157     0.000     1.154     1.154 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  30.965     3.951      13.753     minutes"

"             Time to Centroid       95.629     65.181     76.229     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        464.66     250.20     714.87     c.m"

"             Rainfall losses        17.901     1.861      12.287     mm"

"             Runoff depth           7.095      23.135     12.709     mm"

"             Runoff volume          131.89     231.58     363.47     c.m"

"             Runoff coefficient     0.284      0.926      0.508      "

"             Maximum flow           0.045      0.151      0.157      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.157     0.157     1.154     1.154"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.088     0.157     1.154     1.154 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration      ---    5.243      5.243      minutes"

"             Time to Centroid       0.000      66.843     66.843     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        142.47     142.47     284.95     c.m"

"             Rainfall losses        24.995     1.636      13.316     mm"

"             Runoff depth           0.000      23.360     11.680     mm"

"             Runoff volume          0.00       133.15     133.15     c.m"

"             Runoff coefficient     0.000      0.935      0.467      "

"             Maximum flow           0.000      0.088      0.088      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.088     0.245     1.154     1.154"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.427     0.245     1.154     1.154 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration      ---    5.411      5.411      minutes"

"             Time to Centroid       0.000      67.070     67.070     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"



"             Rainfall volume        1286.76    692.87     1979.63    c.m"

"             Rainfall losses        24.995     1.608      16.810     mm"

"             Runoff depth           0.000      23.388     8.186      mm"

"             Runoff volume          0.00       648.30     648.30     c.m"

"             Runoff coefficient     0.000      0.936      0.327      "

"             Maximum flow           0.000      0.427      0.427      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.427     0.672     1.154     1.154"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.493     0.672     1.154     1.154 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration      ---    4.926      4.926      minutes"

"             Time to Centroid       0.000      66.447     66.447     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        1483.35    798.73     2282.07    c.m"

"             Rainfall losses        24.995     1.678      16.834     mm"

"             Runoff depth           0.000      23.317     8.161      mm"

"             Runoff volume          0.00       745.11     745.11     c.m"

"             Runoff coefficient     0.000      0.933      0.327      "

"             Maximum flow           0.000      0.493      0.493      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.493     1.165     1.154     1.154"

" 33          CATCHMENT 2450"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.008     1.165     1.154     1.154 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration      ---    3.681      3.681      minutes"

"             Time to Centroid       0.000      64.852     64.852     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        76.49      13.50      89.98      c.m"

"             Rainfall losses        24.995     1.990      21.545     mm"

"             Runoff depth           0.000      23.005     3.451      mm"

"             Runoff volume          0.00       12.42      12.42      c.m"

"             Runoff coefficient     0.000      0.920      0.138      "

"             Maximum flow           0.000      0.008      0.008      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.008     1.173     1.154     1.154"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"



"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     1.173     1.154     1.154 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration      ---    12.008     12.008     minutes"

"             Time to Centroid       0.000      75.646     75.646     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        3014.43    0.00       3014.44    c.m"

"             Rainfall losses        24.995     1.553      24.995     mm"

"             Runoff depth           0.000      23.442     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     1.173     1.154     1.154"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     1.173     1.154     1.154 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration      ---    12.504     12.504     minutes"

"             Time to Centroid       0.000      76.302     76.302     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        3739.30    0.00       3739.30    c.m"

"             Rainfall losses        24.995     1.558      24.995     mm"

"             Runoff depth           0.000      23.437     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     1.173     1.154     1.154"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     1.173     1.173     1.154"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  1.173    c.m/sec"

"             Hydrograph volume          1902.462    c.m"

"                     0.000     1.173     1.173     1.173"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.000     0.000     1.173     1.173"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.112     0.000     1.173     1.173 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration      ---    7.854      7.854      minutes"

"             Time to Centroid       0.000      70.289     70.289     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        333.06     179.34     512.40     c.m"

"             Rainfall losses        24.995     1.566      16.795     mm"

"             Runoff depth           0.000      23.429     8.200      mm"

"             Runoff volume          0.00       168.10     168.10     c.m"

"             Runoff coefficient     0.000      0.937      0.328      "

"             Maximum flow           0.000      0.112      0.112      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.112     0.112     1.173     1.173"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.118     0.112     1.173     1.173 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"



"             Time of concentration      ---    12.891     12.891     minutes"

"             Time to Centroid       0.000      76.815     76.815     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        4834.60    254.45     5089.05    c.m"

"             Rainfall losses        24.995     1.596      23.825     mm"

"             Runoff depth           0.000      23.399     1.170      mm"

"             Runoff volume          0.00       238.20     238.20     c.m"

"             Runoff coefficient     0.000      0.936      0.047      "

"             Maximum flow           0.000      0.118      0.118      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.118     0.211     1.173     1.173"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.045     0.211     1.173     1.173 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration      ---    5.181      5.181      minutes"

"             Time to Centroid       0.000      66.756     66.756     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        136.47     73.49      209.96     c.m"

"             Rainfall losses        24.995     1.653      16.826     mm"

"             Runoff depth           0.000      23.342     8.170      mm"

"             Runoff volume          0.00       68.63      68.63      c.m"

"             Runoff coefficient     0.000      0.934      0.327      "

"             Maximum flow           0.000      0.045      0.045      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.045     0.256     1.173     1.173"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.272     0.256     1.173     1.173 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration      ---    5.948      5.948      minutes"

"             Time to Centroid       0.000      67.778     67.778     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        822.10     442.67     1264.76    c.m"

"             Rainfall losses        24.995     1.622      16.815     mm"

"             Runoff depth           0.000      23.374     8.181      mm"

"             Runoff volume          0.00       413.95     413.95     c.m"

"             Runoff coefficient     0.000      0.935      0.327      "

"             Maximum flow           0.000      0.272      0.272      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.272     0.528     1.173     1.173"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"



"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.010     0.528     1.173     1.173 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration      ---    5.712      5.712      minutes"

"             Time to Centroid       0.000      67.451     67.451     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        299.19     15.75      314.94     c.m"

"             Rainfall losses        24.995     1.598      23.825     mm"

"             Runoff depth           0.000      23.398     1.170      mm"

"             Runoff volume          0.00       14.74      14.74      c.m"

"             Runoff coefficient     0.000      0.936      0.047      "

"             Maximum flow           0.000      0.010      0.010      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.010     0.538     1.173     1.173"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.010     0.538     0.538     1.173"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                East Watershed Catchment Areas"

"             Maximum flow                  0.538    c.m/sec"

"             Hydrograph volume           903.620    c.m"

"                     0.010     0.538     0.538     0.538"

" 40          HYDROGRAPH   Confluence    600"

"            7   Confluence "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.154    c.m/sec"

"             Hydrograph volume          2559.804    c.m"

"                     0.010     1.154     0.538     0.000"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.010     1.154     1.154     0.000"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  1.960    c.m/sec"

"             Hydrograph volume          4462.266    c.m"

"                     0.010     1.154     1.154     1.960"

" 40          HYDROGRAPH   Confluence    800"

"            7   Confluence "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  1.960    c.m/sec"

"             Hydrograph volume          4462.266    c.m"

"                     0.010     1.960     1.154     0.000"

" 38          START/RE-START TOTALS 800"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                             UnconPost_2yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:20:15 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      414.876   Coefficient A"

"        0.027   Constant B"

"        0.682   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           100.234    mm/hr"

"             Total depth                  39.504    mm"

"            6   002hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.025     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration      ---    7.334      7.334      minutes"

"             Time to Centroid       0.000      122.833    122.833    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1402.47    43.38      1445.85    c.m"

"             Rainfall losses        39.504     1.664      38.369     mm"

"             Runoff depth           0.000      37.840     1.135      mm"

"             Runoff volume          0.00       41.55      41.55      c.m"

"             Runoff coefficient     0.000      0.958      0.029      "

"             Maximum flow           0.000      0.025      0.025      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.025     0.025     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.561     0.025     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration      ---    14.579     14.579     minutes"

"             Time to Centroid       0.000      134.181    134.181    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        0.6948     0.3741     1.0690     ha-m"

"             Rainfall losses        39.504     1.542      26.217     mm"

"             Runoff depth           0.000      37.962     13.287     mm"



"             Runoff volume          0.00       3595.36    3595.36    c.m"

"             Runoff coefficient     0.000      0.961      0.336      "

"             Maximum flow           0.000      1.561      1.561      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.561     1.575     0.000     0.000"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.099     1.575     0.000     0.000 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration      ---    2.068      2.068      minutes"

"             Time to Centroid       0.000      114.449    114.449    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        282.45     152.09     434.54     c.m"

"             Rainfall losses        39.504     1.912      26.347     mm"

"             Runoff depth           0.000      37.592     13.157     mm"

"             Runoff volume          0.00       144.73     144.73     c.m"

"             Runoff coefficient     0.000      0.952      0.333      "

"             Maximum flow           0.000      0.099      0.099      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.099     1.596     0.000     0.000"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.104     1.596     0.000     0.000 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration      ---    8.540      8.540      minutes"

"             Time to Centroid       0.000      124.691    124.691    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        3730.36    196.33     3926.70    c.m"

"             Rainfall losses        39.504     1.643      37.611     mm"

"             Runoff depth           0.000      37.861     1.893      mm"

"             Runoff volume          0.00       188.17     188.17     c.m"

"             Runoff coefficient     0.000      0.958      0.048      "

"             Maximum flow           0.000      0.104      0.104      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.104     1.669     0.000     0.000"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"



"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.108     1.669     0.000     0.000 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration      ---    7.352      7.352      minutes"

"             Time to Centroid       0.000      122.862    122.862    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        5973.91    184.76     6158.67    c.m"

"             Rainfall losses        39.504     1.661      38.369     mm"

"             Runoff depth           0.000      37.843     1.135      mm"

"             Runoff volume          0.00       176.99     176.99     c.m"

"             Runoff coefficient     0.000      0.958      0.029      "

"             Maximum flow           0.000      0.108      0.108      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.108     1.731     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.108     1.731     1.731     0.000"

" 40          HYDROGRAPH   Combine    600"

"            6   Combine "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.731    c.m/sec"

"             Hydrograph volume          4146.801    c.m"

"                     0.108     1.731     1.731     1.731"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.108     0.000     1.731     1.731"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"



"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.271     0.000     1.731     1.731 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  19.214     3.480      10.302     minutes"

"             Time to Centroid       126.641    116.889    121.117    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        734.38     395.43     1129.81    c.m"

"             Rainfall losses        24.188     2.344      16.542     mm"

"             Runoff depth           15.316     37.160     22.962     mm"

"             Runoff volume          284.73     371.97     656.70     c.m"

"             Runoff coefficient     0.388      0.941      0.581      "

"             Maximum flow           0.140      0.242      0.271      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.271     0.271     1.731     1.731"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.126     0.271     1.731     1.731 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration      ---    4.619      4.619      minutes"

"             Time to Centroid       0.000      118.524    118.524    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        225.17     225.17     450.35     c.m"

"             Rainfall losses        39.504     1.660      20.582     mm"

"             Runoff depth           0.000      37.844     18.922     mm"

"             Runoff volume          0.00       215.71     215.71     c.m"

"             Runoff coefficient     0.000      0.958      0.479      "

"             Maximum flow           0.000      0.126      0.126      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.126     0.397     1.731     1.731"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.606     0.397     1.731     1.731 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration      ---    4.766      4.766      minutes"

"             Time to Centroid       0.000      118.752    118.752    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"



"             Rainfall volume        2033.67    1095.05    3128.72    c.m"

"             Rainfall losses        39.504     1.647      26.254     mm"

"             Runoff depth           0.000      37.857     13.250     mm"

"             Runoff volume          0.00       1049.38    1049.38    c.m"

"             Runoff coefficient     0.000      0.958      0.335      "

"             Maximum flow           0.000      0.606      0.606      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.606     1.004     1.731     1.731"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.725     1.004     1.731     1.731 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration      ---    4.339      4.339      minutes"

"             Time to Centroid       0.000      118.083    118.083    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        2344.36    1262.35    3606.71    c.m"

"             Rainfall losses        39.504     1.761      26.294     mm"

"             Runoff depth           0.000      37.743     13.210     mm"

"             Runoff volume          0.00       1206.09    1206.09    c.m"

"             Runoff coefficient     0.000      0.955      0.334      "

"             Maximum flow           0.000      0.725      0.725      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.725     1.728     1.731     1.731"

" 33          CATCHMENT 2450"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.013     1.728     1.731     1.731 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration      ---    3.243      3.243      minutes"

"             Time to Centroid       0.000      116.539    116.539    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        120.88     21.33      142.21     c.m"

"             Rainfall losses        39.504     2.354      33.932     mm"

"             Runoff depth           0.000      37.150     5.572      mm"

"             Runoff volume          0.00       20.06      20.06      c.m"

"             Runoff coefficient     0.000      0.940      0.141      "

"             Maximum flow           0.000      0.013      0.013      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.013     1.741     1.731     1.731"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"



"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     1.741     1.731     1.731 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration      ---    10.578     10.578     minutes"

"             Time to Centroid       0.000      127.879    127.879    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        4764.18    0.00       4764.18    c.m"

"             Rainfall losses        39.504     1.588      39.504     mm"

"             Runoff depth           0.000      37.916     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     1.741     1.731     1.731"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     1.741     1.731     1.731 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration      ---    11.014     11.014     minutes"

"             Time to Centroid       0.000      128.567    128.567    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        5909.79    0.01       5909.80    c.m"

"             Rainfall losses        39.504     1.605      39.504     mm"

"             Runoff depth           0.000      37.899     0.000      mm"

"             Runoff volume          0.00       0.01       0.01       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     1.741     1.731     1.731"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     1.741     1.741     1.731"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  1.741    c.m/sec"

"             Hydrograph volume          3147.951    c.m"

"                     0.000     1.741     1.741     1.741"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.000     0.000     1.741     1.741"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.164     0.000     1.741     1.741 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration      ---    6.918      6.918      minutes"

"             Time to Centroid       0.000      122.267    122.267    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        526.39     283.44     809.83     c.m"

"             Rainfall losses        39.504     1.781      26.301     mm"

"             Runoff depth           0.000      37.723     13.203     mm"

"             Runoff volume          0.00       270.66     270.66     c.m"

"             Runoff coefficient     0.000      0.955      0.334      "

"             Maximum flow           0.000      0.164      0.164      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.164     0.164     1.741     1.741"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.188     0.164     1.741     1.741 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"



"             Time of concentration      ---    11.355     11.355     minutes"

"             Time to Centroid       0.000      129.111    129.111    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        7640.86    402.15     8043.01    c.m"

"             Rainfall losses        39.504     1.608      37.609     mm"

"             Runoff depth           0.000      37.896     1.895      mm"

"             Runoff volume          0.00       385.79     385.79     c.m"

"             Runoff coefficient     0.000      0.959      0.048      "

"             Maximum flow           0.000      0.188      0.188      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.188     0.352     1.741     1.741"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.065     0.352     1.741     1.741 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration      ---    4.564      4.564      minutes"

"             Time to Centroid       0.000      118.438    118.438    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        215.69     116.14     331.83     c.m"

"             Rainfall losses        39.504     1.673      26.263     mm"

"             Runoff depth           0.000      37.831     13.241     mm"

"             Runoff volume          0.00       111.22     111.22     c.m"

"             Runoff coefficient     0.000      0.958      0.335      "

"             Maximum flow           0.000      0.065      0.065      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.065     0.411     1.741     1.741"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.381     0.411     1.741     1.741 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration      ---    5.240      5.240      minutes"

"             Time to Centroid       0.000      119.495    119.495    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1299.29    699.62     1998.90    c.m"

"             Rainfall losses        39.504     1.649      26.255     mm"

"             Runoff depth           0.000      37.855     13.249     mm"

"             Runoff volume          0.00       670.41     670.41     c.m"

"             Runoff coefficient     0.000      0.958      0.335      "

"             Maximum flow           0.000      0.381      0.381      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.381     0.792     1.741     1.741"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"



"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.013     0.792     1.741     1.741 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration      ---    5.031      5.031      minutes"

"             Time to Centroid       0.000      119.147    119.147    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        472.86     24.89      497.75     c.m"

"             Rainfall losses        39.504     1.643      37.611     mm"

"             Runoff depth           0.000      37.861     1.893      mm"

"             Runoff volume          0.00       23.85      23.85      c.m"

"             Runoff coefficient     0.000      0.958      0.048      "

"             Maximum flow           0.000      0.013      0.013      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.013     0.805     1.741     1.741"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.013     0.805     0.805     1.741"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                East Watershed Catchment Areas"

"             Maximum flow                  0.805    c.m/sec"

"             Hydrograph volume          1461.930    c.m"

"                     0.013     0.805     0.805     0.805"

" 40          HYDROGRAPH   Confluence    600"

"            7   Confluence "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.731    c.m/sec"

"             Hydrograph volume          4146.801    c.m"

"                     0.013     1.731     0.805     0.000"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.013     1.731     1.731     0.000"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  3.211    c.m/sec"

"             Hydrograph volume          7294.753    c.m"

"                     0.013     1.731     1.731     3.211"

" 40          HYDROGRAPH   Confluence    800"

"            7   Confluence "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  3.211    c.m/sec"

"             Hydrograph volume          7294.753    c.m"

"                     0.013     3.211     1.731     0.000"

" 38          START/RE-START TOTALS 800"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                             UnconPost_5yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:22:34 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      544.711   Coefficient A"

"        0.021   Constant B"

"        0.686   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           130.581    mm/hr"

"             Total depth                  50.743    mm"

"            6   005hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.044     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  56.991     6.598      42.304     minutes"

"             Time to Centroid       161.300    120.956    149.542    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1801.48    55.72      1857.19    c.m"

"             Rainfall losses        47.072     1.920      45.717     mm"

"             Runoff depth           3.671      48.823     5.025      mm"

"             Runoff volume          130.33     53.61      183.93     c.m"

"             Runoff coefficient     0.072      0.962      0.099      "

"             Maximum flow           0.040      0.033      0.044      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.044     0.044     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.062     0.044     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  113.289    13.115     25.337     minutes"

"             Time to Centroid       220.260    131.201    142.067    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        0.8925     0.4806     1.3731     ha-m"

"             Rainfall losses        47.070     1.656      31.175     mm"

"             Runoff depth           3.673      49.087     19.568     mm"



"             Runoff volume          646.03     4649.04    5295.06    c.m"

"             Runoff coefficient     0.072      0.967      0.386      "

"             Maximum flow           0.104      2.044      2.062      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.062     2.093     0.000     0.000"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.133     2.093     0.000     0.000 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  16.069     1.860      3.597      minutes"

"             Time to Centroid       118.494    113.157    113.809    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        362.81     195.36     558.17     c.m"

"             Rainfall losses        47.099     2.127      31.359     mm"

"             Runoff depth           3.644      48.615     19.384     mm"

"             Runoff volume          26.06      187.17     213.23     c.m"

"             Runoff coefficient     0.072      0.958      0.382      "

"             Maximum flow           0.024      0.128      0.133      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.133     2.164     0.000     0.000"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.166     2.164     0.000     0.000 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  66.364     7.683      42.123     minutes"

"             Time to Centroid       171.120    122.604    151.078    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        4791.66    252.19     5043.85    c.m"

"             Rainfall losses        47.071     1.640      44.800     mm"

"             Runoff depth           3.672      49.103     5.943      mm"

"             Runoff volume          346.71     244.04     590.75     c.m"

"             Runoff coefficient     0.072      0.968      0.117      "

"             Maximum flow           0.094      0.149      0.166      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.166     2.330     0.000     0.000"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"



"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.187     2.330     0.000     0.000 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  57.133     6.614      42.411     minutes"

"             Time to Centroid       161.454    120.984    149.660    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        7673.50    237.32     7910.83    c.m"

"             Rainfall losses        47.071     1.923      45.717     mm"

"             Runoff depth           3.671      48.820     5.026      mm"

"             Runoff volume          555.21     228.33     783.55     c.m"

"             Runoff coefficient     0.072      0.962      0.099      "

"             Maximum flow           0.171      0.139      0.187      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.187     2.504     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.187     2.504     2.504     0.000"

" 40          HYDROGRAPH   Combine    600"

"            6   Combine "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  2.504    c.m/sec"

"             Hydrograph volume          7066.517    c.m"

"                     0.187     2.504     2.504     2.504"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.187     0.000     2.504     2.504"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"



"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.393     0.000     2.504     2.504 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  17.200     3.131      10.010     minutes"

"             Time to Centroid       126.112    115.512    120.695    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        943.31     507.94     1451.25    c.m"

"             Rainfall losses        25.921     2.566      17.747     mm"

"             Runoff depth           24.822     48.177     32.996     mm"

"             Runoff volume          461.44     482.25     943.70     c.m"

"             Runoff coefficient     0.489      0.949      0.650      "

"             Maximum flow           0.255      0.321      0.393      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.393     0.393     2.504     2.504"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.172     0.393     2.504     2.504 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  35.890     4.155      6.377      minutes"

"             Time to Centroid       139.210    116.979    118.536    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        289.23     289.23     578.47     c.m"

"             Rainfall losses        47.070     1.977      24.524     mm"

"             Runoff depth           3.672      48.766     26.219     mm"

"             Runoff volume          20.93      277.97     298.90     c.m"

"             Runoff coefficient     0.072      0.961      0.517      "

"             Maximum flow           0.009      0.170      0.172      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.172     0.565     2.504     2.504"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.830     0.565     2.504     2.504 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  37.035     4.288      8.298      minutes"

"             Time to Centroid       140.408    117.180    120.024    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"



"             Rainfall volume        2612.25    1406.59    4018.84    c.m"

"             Rainfall losses        47.070     1.869      31.250     mm"

"             Runoff depth           3.672      48.874     19.493     mm"

"             Runoff volume          189.06     1354.79    1543.85    c.m"

"             Runoff coefficient     0.072      0.963      0.384      "

"             Maximum flow           0.082      0.821      0.830      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.830     1.394     2.504     2.504"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.985     1.394     2.504     2.504 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  33.719     3.904      7.580      minutes"

"             Time to Centroid       136.938    116.671    119.170    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        3011.34    1621.49    4632.83    c.m"

"             Rainfall losses        47.070     2.251      31.383     mm"

"             Runoff depth           3.673      48.492     19.360     mm"

"             Runoff volume          217.97     1549.55    1767.53    c.m"

"             Runoff coefficient     0.072      0.956      0.382      "

"             Maximum flow           0.105      0.973      0.985      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.985     2.379     2.504     2.504"

" 33          CATCHMENT 2450"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.019     2.379     2.504     2.504 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  25.198     2.917      9.606      minutes"

"             Time to Centroid       127.987    115.104    118.972    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        155.27     27.40      182.67     c.m"

"             Rainfall losses        47.079     2.347      40.369     mm"

"             Runoff depth           3.664      48.396     10.374     mm"

"             Runoff volume          11.21      26.13      37.35      c.m"

"             Runoff coefficient     0.072      0.954      0.204      "

"             Maximum flow           0.007      0.017      0.019      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.019     2.398     2.504     2.504"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"



"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.097     2.398     2.504     2.504 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  82.196     9.516      82.195     minutes"

"             Time to Centroid       187.703    125.460    187.702    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        6119.59    0.01       6119.60    c.m"

"             Rainfall losses        47.070     1.710      47.070     mm"

"             Runoff depth           3.673      49.033     3.673      mm"

"             Runoff volume          442.92     0.01       442.92     c.m"

"             Runoff coefficient     0.072      0.000      0.072      "

"             Maximum flow           0.097      0.000      0.097      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.097     2.403     2.504     2.504"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.114     2.403     2.504     2.504 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  85.587     9.908      85.586     minutes"

"             Time to Centroid       191.254    126.103    191.253    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        7591.14    0.01       7591.15    c.m"

"             Rainfall losses        47.070     1.748      47.070     mm"

"             Runoff depth           3.673      48.995     3.673      mm"

"             Runoff volume          549.49     0.01       549.49     c.m"

"             Runoff coefficient     0.072      0.000      0.072      "

"             Maximum flow           0.114      0.000      0.114      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.114     2.408     2.504     2.504"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.114     2.408     2.408     2.504"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  2.408    c.m/sec"

"             Hydrograph volume          5583.735    c.m"

"                     0.114     2.408     2.408     2.408"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.114     0.000     2.408     2.408"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.214     0.000     2.408     2.408 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  53.757     6.223      12.043     minutes"

"             Time to Centroid       157.901    120.348    124.945    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        676.15     364.08     1040.23    c.m"

"             Rainfall losses        47.073     1.888      31.258     mm"

"             Runoff depth           3.670      48.855     19.485     mm"

"             Runoff volume          48.90      350.54     399.44     c.m"

"             Runoff coefficient     0.072      0.963      0.384      "

"             Maximum flow           0.015      0.211      0.214      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.214     0.214     2.408     2.408"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.278     0.214     2.408     2.408 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"



"             Time of concentration  88.236     10.215     56.017     minutes"

"             Time to Centroid       194.021    126.574    166.168    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        0.9815     0.0517     1.0331     ha-m"

"             Rainfall losses        47.071     1.659      44.800     mm"

"             Runoff depth           3.672      49.083     5.943      mm"

"             Runoff volume          710.32     499.67     1209.99    c.m"

"             Runoff coefficient     0.072      0.967      0.117      "

"             Maximum flow           0.144      0.258      0.278      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.278     0.492     2.408     2.408"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.089     0.492     2.408     2.408 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  35.466     4.106      7.955      minutes"

"             Time to Centroid       138.756    116.922    119.602    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        277.06     149.18     426.24     c.m"

"             Rainfall losses        47.073     2.023      31.305     mm"

"             Runoff depth           3.670      48.720     19.438     mm"

"             Runoff volume          20.04      143.24     163.28     c.m"

"             Runoff coefficient     0.072      0.960      0.383      "

"             Maximum flow           0.009      0.088      0.089      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.089     0.568     2.408     2.408"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.511     0.568     2.408     2.408 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  40.715     4.714      9.106      minutes"

"             Time to Centroid       144.265    117.850    121.073    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1668.94    898.66     2567.59    c.m"

"             Rainfall losses        47.073     1.696      31.191     mm"

"             Runoff depth           3.670      49.047     19.552     mm"

"             Runoff volume          120.71     868.62     989.33     c.m"

"             Runoff coefficient     0.072      0.967      0.385      "

"             Maximum flow           0.051      0.506      0.511      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.511     1.047     2.408     2.408"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"



"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.022     1.047     2.408     2.408 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  39.097     4.526      24.835     minutes"

"             Time to Centroid       142.577    117.560    132.256    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        607.39     31.97      639.36     c.m"

"             Rainfall losses        47.070     1.738      44.803     mm"

"             Runoff depth           3.673      49.005     5.939      mm"

"             Runoff volume          43.96      30.87      74.84      c.m"

"             Runoff coefficient     0.072      0.966      0.117      "

"             Maximum flow           0.019      0.018      0.022      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.022     1.069     2.408     2.408"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.022     1.069     1.069     2.408"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                East Watershed Catchment Areas"

"             Maximum flow                  1.069    c.m/sec"

"             Hydrograph volume          2836.868    c.m"

"                     0.022     1.069     1.069     1.069"

" 40          HYDROGRAPH   Confluence    600"

"            7   Confluence "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  2.504    c.m/sec"

"             Hydrograph volume          7066.518    c.m"

"                     0.022     2.504     1.069     0.000"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.022     2.504     2.504     0.000"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  4.584    c.m/sec"

"             Hydrograph volume         12650.239    c.m"

"                     0.022     2.504     2.504     4.584"

" 40          HYDROGRAPH   Confluence    800"

"            7   Confluence "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  4.584    c.m/sec"

"             Hydrograph volume         12650.238    c.m"

"                     0.022     4.584     2.504     0.000"

" 38          START/RE-START TOTALS 800"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                            UnconPost_10yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:30:11 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      627.308   Coefficient A"

"        0.014   Constant B"

"        0.687   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           150.159    mm/hr"

"             Total depth                  58.119    mm"

"            6   010hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.109     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  42.843     6.239      37.275     minutes"

"             Time to Centroid       177.675    120.047    168.908    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        2063.34    63.81      2127.16    c.m"

"             Rainfall losses        48.437     1.948      47.042     mm"

"             Runoff depth           9.682      56.171     11.077     mm"

"             Runoff volume          343.73     61.68      405.41     c.m"

"             Runoff coefficient     0.167      0.966      0.191      "

"             Maximum flow           0.104      0.037      0.109      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.109     0.109     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.482     0.109     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  85.165     12.403     29.964     minutes"

"             Time to Centroid       241.662    129.769    156.774    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1.0223     0.5504     1.5727     ha-m"

"             Rainfall losses        48.439     1.611      32.049     mm"

"             Runoff depth           9.680      56.508     26.070     mm"



"             Runoff volume          1702.60    5351.87    7054.47    c.m"

"             Runoff coefficient     0.167      0.972      0.449      "

"             Maximum flow           0.276      2.443      2.482      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.482     2.548     0.000     0.000"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.164     2.548     0.000     0.000 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  12.080     1.759      4.270      minutes"

"             Time to Centroid       131.168    112.601    117.118    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        415.55     223.76     639.31     c.m"

"             Rainfall losses        48.454     2.289      32.297     mm"

"             Runoff depth           9.665      55.830     25.823     mm"

"             Runoff volume          69.10      214.94     284.05     c.m"

"             Runoff coefficient     0.166      0.961      0.444      "

"             Maximum flow           0.052      0.148      0.164      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.164     2.672     0.000     0.000"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.272     2.672     0.000     0.000 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  49.890     7.265      39.892     minutes"

"             Time to Centroid       188.344    121.626    172.694    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        5488.19    288.85     5777.04    c.m"

"             Rainfall losses        48.440     1.765      46.106     mm"

"             Runoff depth           9.679      56.354     12.013     mm"

"             Runoff volume          913.98     280.08     1194.06    c.m"

"             Runoff coefficient     0.167      0.970      0.207      "

"             Maximum flow           0.251      0.171      0.272      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.272     2.901     0.000     0.000"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"



"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.463     2.901     0.000     0.000 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  42.950     6.255      37.368     minutes"

"             Time to Centroid       177.837    120.073    169.049    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        8788.95    271.82     9060.77    c.m"

"             Rainfall losses        48.437     1.950      47.043     mm"

"             Runoff depth           9.682      56.169     11.076     mm"

"             Runoff volume          1464.12    262.70     1726.82    c.m"

"             Runoff coefficient     0.167      0.966      0.191      "

"             Maximum flow           0.440      0.158      0.463      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.463     3.181     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.463     3.181     3.181     0.000"

" 40          HYDROGRAPH   Combine    600"

"            6   Combine "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.181    c.m/sec"

"             Hydrograph volume         10664.800    c.m"

"                     0.463     3.181     3.181     3.181"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.463     0.000     3.181     3.181"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"



"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.484     0.000     3.181     3.181 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  16.232     2.961      9.749      minutes"

"             Time to Centroid       126.786    114.830    120.946    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1080.43    581.77     1662.21    c.m"

"             Rainfall losses        26.769     2.517      18.281     mm"

"             Runoff depth           31.350     55.602     39.838     mm"

"             Runoff volume          582.80     556.58     1139.38    c.m"

"             Runoff coefficient     0.539      0.957      0.685      "

"             Maximum flow           0.346      0.372      0.484      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.484     0.484     3.181     3.181"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.203     0.484     3.181     3.181 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  26.981     3.929      7.337      minutes"

"             Time to Centroid       153.690    116.351    121.872    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        331.28     331.28     662.56     c.m"

"             Rainfall losses        48.437     2.318      25.377     mm"

"             Runoff depth           9.682      55.802     32.742     mm"

"             Runoff volume          55.19      318.07     373.26     c.m"

"             Runoff coefficient     0.167      0.960      0.563      "

"             Maximum flow           0.024      0.199      0.203      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.203     0.687     3.181     3.181"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.990     0.687     3.181     3.181 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  27.841     4.055      9.835      minutes"

"             Time to Centroid       154.997    116.514    125.866    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"



"             Rainfall volume        2991.97    1611.06    4603.03    c.m"

"             Rainfall losses        48.443     2.150      32.241     mm"

"             Runoff depth           9.676      55.969     25.878     mm"

"             Runoff volume          498.11     1551.46    2049.57    c.m"

"             Runoff coefficient     0.166      0.963      0.445      "

"             Maximum flow           0.209      0.960      0.990      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.990     1.677     3.181     3.181"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.177     1.677     3.181     3.181 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  25.348     3.691      8.985      minutes"

"             Time to Centroid       151.251    116.044    124.650    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        3449.08    1857.20    5306.27    c.m"

"             Rainfall losses        48.462     2.680      32.438     mm"

"             Runoff depth           9.657      55.439     25.681     mm"

"             Runoff volume          573.12     1771.56    2344.68    c.m"

"             Runoff coefficient     0.166      0.954      0.442      "

"             Maximum flow           0.272      1.136      1.177      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.177     2.853     3.181     3.181"

" 33          CATCHMENT 2450"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.024     2.853     3.181     3.181 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  18.942     2.759      10.768     minutes"

"             Time to Centroid       141.573    114.415    127.856    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        177.84     31.38      209.23     c.m"

"             Rainfall losses        48.469     2.308      41.545     mm"

"             Runoff depth           9.651      55.811     16.575     mm"

"             Runoff volume          29.53      30.14      59.67      c.m"

"             Runoff coefficient     0.166      0.960      0.285      "

"             Maximum flow           0.017      0.020      0.024      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.024     2.877     3.181     3.181"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"



"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.251     2.877     3.181     3.181 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  61.792     8.999      61.791     minutes"

"             Time to Centroid       206.322    124.339    206.322    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        7009.16    0.01       7009.16    c.m"

"             Rainfall losses        48.437     1.689      48.437     mm"

"             Runoff depth           9.682      56.430     9.682      mm"

"             Runoff volume          1167.64    0.01       1167.64    c.m"

"             Runoff coefficient     0.167      0.000      0.167      "

"             Maximum flow           0.251      0.000      0.251      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.251     2.894     3.181     3.181"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.307     2.894     3.181     3.181 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  64.340     9.370      64.340     minutes"

"             Time to Centroid       210.179    124.933    210.178    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        8694.61    0.01       8694.62    c.m"

"             Rainfall losses        48.437     1.722      48.437     mm"

"             Runoff depth           9.682      56.397     9.682      mm"

"             Runoff volume          1448.43    0.01       1448.44    c.m"

"             Runoff coefficient     0.167      0.000      0.167      "

"             Maximum flow           0.307      0.000      0.307      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.307     2.913     3.181     3.181"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.307     2.913     2.913     3.181"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  2.913    c.m/sec"

"             Hydrograph volume          8582.642    c.m"

"                     0.307     2.913     2.913     2.913"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.307     0.000     2.913     2.913"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.251     0.000     2.913     2.913 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  40.412     5.885      14.260     minutes"

"             Time to Centroid       174.013    119.470    132.701    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        774.44     417.00     1191.44    c.m"

"             Rainfall losses        48.441     1.995      32.185     mm"

"             Runoff depth           9.678      56.124     25.934     mm"

"             Runoff volume          128.96     402.69     531.66     c.m"

"             Runoff coefficient     0.167      0.966      0.446      "

"             Maximum flow           0.042      0.239      0.251      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.251     0.251     2.913     2.913"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.431     0.251     2.913     2.913 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"



"             Time of concentration  66.332     9.660      53.035     minutes"

"             Time to Centroid       213.197    125.400    192.598    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1.1241     0.0592     1.1833     ha-m"

"             Rainfall losses        48.441     1.749      46.107     mm"

"             Runoff depth           9.678      56.370     12.013     mm"

"             Runoff volume          1871.92    573.85     2445.76    c.m"

"             Runoff coefficient     0.167      0.970      0.207      "

"             Maximum flow           0.393      0.305      0.431      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.431     0.626     2.913     2.913"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.106     0.626     2.913     2.913 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  26.662     3.883      9.439      minutes"

"             Time to Centroid       153.211    116.293    125.297    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        317.33     170.87     488.20     c.m"

"             Rainfall losses        48.439     2.392      32.323     mm"

"             Runoff depth           9.680      55.727     25.797     mm"

"             Runoff volume          52.85      163.84     216.69     c.m"

"             Runoff coefficient     0.167      0.959      0.444      "

"             Maximum flow           0.024      0.103      0.106      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.106     0.716     2.913     2.913"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.611     0.716     2.913     2.913 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  30.608     4.457      10.786     minutes"

"             Time to Centroid       159.183    117.112    127.293    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1911.54    1029.29    2940.83    c.m"

"             Rainfall losses        48.439     1.811      32.119     mm"

"             Runoff depth           9.681      56.308     26.000     mm"

"             Runoff volume          318.39     997.21     1315.61    c.m"

"             Runoff coefficient     0.167      0.969      0.447      "

"             Maximum flow           0.129      0.594      0.611      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.611     1.286     2.913     2.913"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"



"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.051     1.286     2.913     2.913 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  29.391     4.280      23.513     minutes"

"             Time to Centroid       157.347    116.830    147.862    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        695.69     36.62      732.30     c.m"

"             Rainfall losses        48.444     1.931      46.118     mm"

"             Runoff depth           9.676      56.188     12.001     mm"

"             Runoff volume          115.82     35.40      151.21     c.m"

"             Runoff coefficient     0.166      0.967      0.206      "

"             Maximum flow           0.048      0.021      0.051      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.051     1.324     2.913     2.913"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.051     1.324     1.324     2.913"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                East Watershed Catchment Areas"

"             Maximum flow                  1.324    c.m/sec"

"             Hydrograph volume          4660.931    c.m"

"                     0.051     1.324     1.324     1.324"

" 40          HYDROGRAPH   Confluence    600"

"            7   Confluence "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.181    c.m/sec"

"             Hydrograph volume         10664.801    c.m"

"                     0.051     3.181     1.324     0.000"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.051     3.181     3.181     0.000"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  5.773    c.m/sec"

"             Hydrograph volume         19247.459    c.m"

"                     0.051     3.181     3.181     5.773"

" 40          HYDROGRAPH   Confluence    800"

"            7   Confluence "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  5.773    c.m/sec"

"             Hydrograph volume         19247.457    c.m"

"                     0.051     5.773     3.181     0.000"

" 38          START/RE-START TOTALS 800"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                            UnconPost_25yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:32:47 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      746.059   Coefficient A"

"        0.085   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           175.653    mm/hr"

"             Total depth                  67.239    mm"

"            6   025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.202     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  35.541     5.860      32.627     minutes"

"             Time to Centroid       175.235    118.972    169.711    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2387.11    73.83      2460.94    c.m"

"             Rainfall losses        48.721     2.060      47.321     mm"

"             Runoff depth           18.518     65.178     19.918     mm"

"             Runoff volume          657.43     71.57      728.99     c.m"

"             Runoff coefficient     0.275      0.969      0.296      "

"             Maximum flow           0.194      0.043      0.202      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.202     0.202     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     3.079     0.202     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  70.650     11.649     31.941     minutes"

"             Time to Centroid       235.230    128.137    164.970    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.1827     0.6368     1.8195     ha-m"

"             Rainfall losses        48.711     1.603      32.223     mm"

"             Runoff depth           18.528     65.636     35.016     mm"



"             Runoff volume          3258.86    6216.37    9475.24    c.m"

"             Runoff coefficient     0.276      0.976      0.521      "

"             Maximum flow           0.531      2.989      3.079      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.079     3.187     0.000     0.000"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.207     3.187     0.000     0.000 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  10.021     1.652      4.536      minutes"

"             Time to Centroid       131.749    112.001    118.806    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        480.76     258.87     739.63     c.m"

"             Rainfall losses        48.899     2.449      32.642     mm"

"             Runoff depth           18.340     64.790     34.597     mm"

"             Runoff volume          131.13     249.44     380.57     c.m"

"             Runoff coefficient     0.273      0.964      0.515      "

"             Maximum flow           0.098      0.173      0.207      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.207     3.371     0.000     0.000"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.509     3.371     0.000     0.000 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  41.387     6.824      35.983     minutes"

"             Time to Centroid       185.246    120.562    175.134    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        6349.37    334.18     6683.54    c.m"

"             Rainfall losses        48.726     2.062      46.393     mm"

"             Runoff depth           18.513     65.177     20.846     mm"

"             Runoff volume          1748.17    323.93     2072.10    c.m"

"             Runoff coefficient     0.275      0.969      0.310      "

"             Maximum flow           0.480      0.199      0.509      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.509     3.701     0.000     0.000"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"



"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.856     3.701     0.000     0.000 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  35.630     5.875      32.709     minutes"

"             Time to Centroid       175.384    118.999    169.850    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.0168     0.0314     1.0483     ha-m"

"             Rainfall losses        48.719     2.068      47.320     mm"

"             Runoff depth           18.520     65.171     19.919     mm"

"             Runoff volume          2800.61    304.80     3105.41    c.m"

"             Runoff coefficient     0.275      0.969      0.296      "

"             Maximum flow           0.824      0.182      0.856      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.856     4.159     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.856     4.159     4.159     0.000"

" 40          HYDROGRAPH   Combine    600"

"            6   Combine "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  4.159    c.m/sec"

"             Hydrograph volume         15762.318    c.m"

"                     0.856     4.159     4.159     4.159"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.856     0.000     4.159     4.159"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"



"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.607     0.000     4.159     4.159 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  15.215     2.781      9.428      minutes"

"             Time to Centroid       127.913    113.998    121.437    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1249.97    673.06     1923.03    c.m"

"             Rainfall losses        27.168     2.463      18.521     mm"

"             Runoff depth           40.071     64.776     48.718     mm"

"             Runoff volume          744.92     648.41     1393.33    c.m"

"             Runoff coefficient     0.596      0.963      0.725      "

"             Maximum flow           0.432      0.439      0.607      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.607     0.607     4.159     4.159"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.245     0.607     4.159     4.159 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  22.382     3.690      7.858      minutes"

"             Time to Centroid       152.801    115.577    123.876    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        383.26     383.26     766.52     c.m"

"             Rainfall losses        48.772     2.879      25.826     mm"

"             Runoff depth           18.467     64.359     41.413     mm"

"             Runoff volume          105.26     366.85     472.11     c.m"

"             Runoff coefficient     0.275      0.957      0.616      "

"             Maximum flow           0.047      0.237      0.245      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.245     0.848     4.159     4.159"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.209     0.848     4.159     4.159 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  23.096     3.808      10.509     minutes"

"             Time to Centroid       153.990    115.729    129.022    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"



"             Rainfall volume        3461.46    1863.86    5325.32    c.m"

"             Rainfall losses        48.729     2.672      32.609     mm"

"             Runoff depth           18.510     64.567     34.630     mm"

"             Runoff volume          952.88     1789.80    2742.67    c.m"

"             Runoff coefficient     0.275      0.960      0.515      "

"             Maximum flow           0.421      1.142      1.209      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.209     2.056     4.159     4.159"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.440     2.056     4.159     4.159 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  21.028     3.467      9.589      minutes"

"             Time to Centroid       150.423    115.200    127.479    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        3990.29    2148.62    6138.91    c.m"

"             Rainfall losses        48.713     2.954      32.697     mm"

"             Runoff depth           18.526     64.285     34.541     mm"

"             Runoff volume          1099.42    2054.22    3153.64    c.m"

"             Runoff coefficient     0.276      0.956      0.514      "

"             Maximum flow           0.497      1.350      1.440      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.440     3.496     4.159     4.159"

" 33          CATCHMENT 2450"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.039     3.496     4.159     4.159 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  15.714     2.591      10.687     minutes"

"             Time to Centroid       141.430    113.606    130.772    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        205.75     36.31      242.06     c.m"

"             Rainfall losses        48.771     2.264      41.795     mm"

"             Runoff depth           18.468     64.975     25.444     mm"

"             Runoff volume          56.51      35.09      91.60      c.m"

"             Runoff coefficient     0.275      0.966      0.378      "

"             Maximum flow           0.035      0.024      0.039      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.039     3.528     4.159     4.159"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"



"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.488     3.528     4.159     4.159 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  51.260     8.452      51.260     minutes"

"             Time to Centroid       202.095    123.028    202.095    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        8109.00    0.01       8109.01    c.m"

"             Rainfall losses        48.715     1.723      48.715     mm"

"             Runoff depth           18.524     65.516     18.524     mm"

"             Runoff volume          2233.98    0.01       2233.98    c.m"

"             Runoff coefficient     0.275      0.000      0.275      "

"             Maximum flow           0.488      0.000      0.488      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.488     3.566     4.159     4.159"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.576     3.566     4.159     4.159 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  53.374     8.800      53.374     minutes"

"             Time to Centroid       205.714    123.584    205.714    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.0059     0.0000     1.0059     ha-m"

"             Rainfall losses        48.720     1.732      48.720     mm"

"             Runoff depth           18.519     65.507     18.519     mm"

"             Runoff volume          2770.43    0.01       2770.44    c.m"

"             Runoff coefficient     0.275      0.000      0.275      "

"             Maximum flow           0.576      0.000      0.576      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.576     3.609     4.159     4.159"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.576     3.609     3.609     4.159"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  3.609    c.m/sec"

"             Hydrograph volume         12857.777    c.m"

"                     0.576     3.609     3.609     3.609"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.576     0.000     3.609     3.609"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.302     0.000     3.609     3.609 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  33.524     5.527      15.184     minutes"

"             Time to Centroid       171.778    118.383    136.800    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        895.96     482.44     1378.40    c.m"

"             Rainfall losses        48.712     1.893      32.325     mm"

"             Runoff depth           18.527     65.346     34.914     mm"

"             Runoff volume          246.87     468.86     715.73     c.m"

"             Runoff coefficient     0.276      0.972      0.519      "

"             Maximum flow           0.078      0.275      0.302      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.302     0.302     3.609     3.609"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.783     0.302     3.609     3.609 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"



"             Time of concentration  55.026     9.073      47.816     minutes"

"             Time to Centroid       208.530    124.016    195.269    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.3005     0.0684     1.3690     ha-m"

"             Rainfall losses        48.711     1.726      46.362     mm"

"             Runoff depth           18.528     65.513     20.877     mm"

"             Runoff volume          3583.63    666.92     4250.55    c.m"

"             Runoff coefficient     0.276      0.974      0.310      "

"             Maximum flow           0.737      0.366      0.783      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.783     0.866     3.609     3.609"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.130     0.866     3.609     3.609 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  22.118     3.647      10.077     minutes"

"             Time to Centroid       152.328    115.517    128.333    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        367.12     197.68     564.81     c.m"

"             Rainfall losses        48.754     2.965      32.728     mm"

"             Runoff depth           18.485     64.274     34.511     mm"

"             Runoff volume          100.93     188.96     289.89     c.m"

"             Runoff coefficient     0.275      0.956      0.513      "

"             Maximum flow           0.045      0.123      0.130      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.130     0.940     3.609     3.609"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.746     0.940     3.609     3.609 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  25.391     4.186      11.505     minutes"

"             Time to Centroid       157.919    116.225    130.615    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2211.49    1190.80    3402.29    c.m"

"             Rainfall losses        48.753     2.099      32.424     mm"

"             Runoff depth           18.486     65.140     34.815     mm"

"             Runoff volume          608.01     1153.63    1761.63    c.m"

"             Runoff coefficient     0.275      0.969      0.518      "

"             Maximum flow           0.243      0.710      0.746      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.746     1.638     3.609     3.609"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"



"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.101     1.638     3.609     3.609 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  24.382     4.020      21.210     minutes"

"             Time to Centroid       156.183    116.000    149.924    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        804.85     42.36      847.21     c.m"

"             Rainfall losses        48.716     2.305      46.395     mm"

"             Runoff depth           18.523     64.934     20.844     mm"

"             Runoff volume          221.72     40.91      262.63     c.m"

"             Runoff coefficient     0.275      0.966      0.310      "

"             Maximum flow           0.096      0.026      0.101      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.101     1.701     3.609     3.609"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.101     1.701     1.701     3.609"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                East Watershed Catchment Areas"

"             Maximum flow                  1.701    c.m/sec"

"             Hydrograph volume          7280.438    c.m"

"                     0.101     1.701     1.701     1.701"

" 40          HYDROGRAPH   Confluence    600"

"            7   Confluence "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  4.159    c.m/sec"

"             Hydrograph volume         15762.317    c.m"

"                     0.101     4.159     1.701     0.000"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.101     4.159     4.159     0.000"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  7.521    c.m/sec"

"             Hydrograph volume         28620.094    c.m"

"                     0.101     4.159     4.159     7.521"

" 40          HYDROGRAPH   Confluence    800"

"            7   Confluence "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  7.521    c.m/sec"

"             Hydrograph volume         28620.096    c.m"

"                     0.101     7.521     4.159     0.000"

" 38          START/RE-START TOTALS 800"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                            UnconPost_50yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:34:37 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      820.361   Coefficient A"

"        0.010   Constant B"

"        0.691   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           194.803    mm/hr"

"             Total depth                  74.358    mm"

"            6   050hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.268     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  33.356     5.622      31.120     minutes"

"             Time to Centroid       171.836    118.392    167.527    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2639.85    81.64      2721.50    c.m"

"             Rainfall losses        48.832     1.991      47.427     mm"

"             Runoff depth           25.525     72.367     26.931     mm"

"             Runoff volume          906.21     79.46      985.66     c.m"

"             Runoff coefficient     0.343      0.973      0.362      "

"             Maximum flow           0.259      0.047      0.268      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.268     0.268     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     3.522     0.268     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  66.305     11.176     32.939     minutes"

"             Time to Centroid       227.609    127.257    166.871    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.3079     0.7042     2.0121     ha-m"

"             Rainfall losses        48.839     1.695      32.338     mm"

"             Runoff depth           25.519     72.663     42.019     mm"



"             Runoff volume          0.4489     0.6882     1.1370     ha-m"

"             Runoff coefficient     0.343      0.977      0.565      "

"             Maximum flow           0.714      3.396      3.522      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.522     3.659     0.000     0.000"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.241     3.659     0.000     0.000 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  9.405      1.585      4.686      minutes"

"             Time to Centroid       131.373    111.785    119.552    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        531.66     286.28     817.94     c.m"

"             Rainfall losses        48.971     2.606      32.743     mm"

"             Runoff depth           25.387     71.752     41.615     mm"

"             Runoff volume          181.52     276.25     457.76     c.m"

"             Runoff coefficient     0.341      0.965      0.560      "

"             Maximum flow           0.132      0.192      0.241      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.241     3.883     0.000     0.000"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.640     3.883     0.000     0.000 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  38.842     6.547      34.654     minutes"

"             Time to Centroid       181.131    119.947    173.197    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        7021.61    369.56     7391.16    c.m"

"             Rainfall losses        48.837     2.107      46.501     mm"

"             Runoff depth           25.521     72.250     27.857     mm"

"             Runoff volume          2409.93    359.08     2769.01    c.m"

"             Runoff coefficient     0.343      0.972      0.375      "

"             Maximum flow           0.608      0.219      0.640      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.640     4.285     0.000     0.000"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"



"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.136     4.285     0.000     0.000 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  33.439     5.636      31.198     minutes"

"             Time to Centroid       171.977    118.416    167.660    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.1245     0.0348     1.1592     ha-m"

"             Rainfall losses        48.832     1.996      47.427     mm"

"             Runoff depth           25.525     72.361     26.930     mm"

"             Runoff volume          3860.02    338.43     4198.46    c.m"

"             Runoff coefficient     0.343      0.973      0.362      "

"             Maximum flow           1.102      0.200      1.136      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.136     4.867     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.136     4.867     4.867     0.000"

" 40          HYDROGRAPH   Combine    600"

"            6   Combine "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  4.867    c.m/sec"

"             Hydrograph volume         19781.355    c.m"

"                     1.136     4.867     4.867     4.867"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.136     0.000     4.867     4.867"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"



"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.709     0.000     4.867     4.867 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  14.581     2.668      9.189      minutes"

"             Time to Centroid       128.562    113.597    121.789    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1382.31    744.32     2126.63    c.m"

"             Rainfall losses        27.517     2.436      18.739     mm"

"             Runoff depth           46.841     71.922     55.619     mm"

"             Runoff volume          870.77     719.94     1590.70    c.m"

"             Runoff coefficient     0.630      0.967      0.748      "

"             Maximum flow           0.499      0.489      0.709      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.709     0.709     4.867     4.867"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.277     0.709     4.867     4.867 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  21.006     3.541      8.147      minutes"

"             Time to Centroid       150.939    115.159    124.597    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        423.84     423.84     847.68     c.m"

"             Rainfall losses        48.834     3.111      25.972     mm"

"             Runoff depth           25.524     71.247     48.385     mm"

"             Runoff volume          145.49     406.11     551.59     c.m"

"             Runoff coefficient     0.343      0.958      0.651      "

"             Maximum flow           0.060      0.265      0.277      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.277     0.970     4.867     4.867"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.376     0.970     4.867     4.867 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  21.676     3.654      10.850     minutes"

"             Time to Centroid       152.088    115.358    130.024    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"



"             Rainfall volume        3827.94    2061.20    5889.14    c.m"

"             Rainfall losses        48.855     3.104      32.843     mm"

"             Runoff depth           25.502     71.253     41.515     mm"

"             Runoff volume          1312.86    1975.15    3288.01    c.m"

"             Runoff coefficient     0.343      0.958      0.558      "

"             Maximum flow           0.535      1.280      1.376      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.376     2.346     4.867     4.867"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.639     2.346     4.867     4.867 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  19.735     3.326      9.878      minutes"

"             Time to Centroid       148.817    114.795    128.379    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        4412.76    2376.10    6788.87    c.m"

"             Rainfall losses        48.876     3.160      32.875     mm"

"             Runoff depth           25.482     71.198     41.482     mm"

"             Runoff volume          1512.21    2275.13    3787.34    c.m"

"             Runoff coefficient     0.343      0.958      0.558      "

"             Maximum flow           0.635      1.509      1.639      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.639     3.985     4.867     4.867"

" 33          CATCHMENT 2450"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.049     3.985     4.867     4.867 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  14.748     2.486      10.667     minutes"

"             Time to Centroid       140.371    113.245    131.344    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        227.53     40.15      267.69     c.m"

"             Rainfall losses        48.840     2.238      41.850     mm"

"             Runoff depth           25.517     72.120     32.508     mm"

"             Runoff volume          78.08      38.94      117.03     c.m"

"             Runoff coefficient     0.343      0.970      0.437      "

"             Maximum flow           0.044      0.027      0.049      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.049     4.022     4.867     4.867"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"



"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.649     4.022     4.867     4.867 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  48.108     8.109      48.108     minutes"

"             Time to Centroid       196.811    122.402    196.811    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        8967.54    0.01       8967.55    c.m"

"             Rainfall losses        48.837     1.697      48.837     mm"

"             Runoff depth           25.521     72.661     25.521     mm"

"             Runoff volume          3077.85    0.01       3077.86    c.m"

"             Runoff coefficient     0.343      0.000      0.343      "

"             Maximum flow           0.649      0.000      0.649      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.649     4.077     4.867     4.867"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.766     4.077     4.867     4.867 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  50.092     8.443      50.092     minutes"

"             Time to Centroid       200.168    122.877    200.168    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.1124     0.0000     1.1124     ha-m"

"             Rainfall losses        48.840     1.746      48.840     mm"

"             Runoff depth           25.518     72.612     25.518     mm"

"             Runoff volume          3817.47    0.01       3817.48    c.m"

"             Runoff coefficient     0.343      0.000      0.343      "

"             Maximum flow           0.766      0.000      0.766      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.766     4.139     4.867     4.867"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.766     4.139     4.139     4.867"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  4.139    c.m/sec"

"             Hydrograph volume         16230.010    c.m"

"                     0.766     4.139     4.139     4.139"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.766     0.000     4.139     4.139"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.338     0.000     4.139     4.139 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  31.463     5.303      15.635     minutes"

"             Time to Centroid       168.659    117.853    137.919    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        990.82     533.52     1524.33    c.m"

"             Rainfall losses        48.857     1.808      32.390     mm"

"             Runoff depth           25.501     72.550     41.968     mm"

"             Runoff volume          339.80     520.54     860.34     c.m"

"             Runoff coefficient     0.343      0.976      0.564      "

"             Maximum flow           0.104      0.301      0.338      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.338     0.338     4.139     4.139"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.012     0.338     4.139     4.139 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"



"             Time of concentration  51.643     8.705      46.053     minutes"

"             Time to Centroid       202.786    123.296    192.438    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.4382     0.0757     1.5139     ha-m"

"             Rainfall losses        48.832     1.773      46.479     mm"

"             Runoff depth           25.526     72.585     27.879     mm"

"             Runoff volume          4937.18    738.91     5676.09    c.m"

"             Runoff coefficient     0.343      0.976      0.375      "

"             Maximum flow           0.953      0.411      1.012      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.012     1.130     4.139     4.139"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.148     1.130     4.139     4.139 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  20.758     3.499      10.393     minutes"

"             Time to Centroid       150.514    115.093    129.243    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        405.99     218.61     624.61     c.m"

"             Rainfall losses        48.835     3.107      32.831     mm"

"             Runoff depth           25.522     71.250     41.527     mm"

"             Runoff volume          139.35     209.48     348.83     c.m"

"             Runoff coefficient     0.343      0.958      0.558      "

"             Maximum flow           0.058      0.137      0.148      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.148     1.170     4.139     4.139"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.849     1.170     4.139     4.139 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  23.830     4.017      11.885     minutes"

"             Time to Centroid       155.737    115.834    131.680    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2445.63    1316.88    3762.50    c.m"

"             Rainfall losses        48.833     2.393      32.579     mm"

"             Runoff depth           25.525     71.965     41.779     mm"

"             Runoff volume          839.52     1274.50    2114.03    c.m"

"             Runoff coefficient     0.343      0.968      0.562      "

"             Maximum flow           0.330      0.797      0.849      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.849     1.888     4.139     4.139"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"



"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.128     1.888     4.139     4.139 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  22.882     3.857      20.430     minutes"

"             Time to Centroid       154.149    115.624    149.184    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        890.06     46.85      936.91     c.m"

"             Rainfall losses        48.865     2.693      46.556     mm"

"             Runoff depth           25.493     71.664     27.801     mm"

"             Runoff volume          305.15     45.15      350.30     c.m"

"             Runoff coefficient     0.343      0.964      0.374      "

"             Maximum flow           0.122      0.029      0.128      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.128     1.968     4.139     4.139"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.128     1.968     1.968     4.139"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                East Watershed Catchment Areas"

"             Maximum flow                  1.968    c.m/sec"

"             Hydrograph volume          9349.580    c.m"

"                     0.128     1.968     1.968     1.968"

" 40          HYDROGRAPH   Confluence    600"

"            7   Confluence "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  4.867    c.m/sec"

"             Hydrograph volume         19781.355    c.m"

"                     0.128     4.867     1.968     0.000"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.128     4.867     4.867     0.000"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  8.768    c.m/sec"

"             Hydrograph volume         36011.352    c.m"

"                     0.128     4.867     4.867     8.768"

" 40          HYDROGRAPH   Confluence    800"

"            7   Confluence "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  8.768    c.m/sec"

"             Hydrograph volume         36011.344    c.m"

"                     0.128     8.768     4.867     0.000"

" 38          START/RE-START TOTALS 800"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                           UnconPost_100yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:38:34 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      901.088   Coefficient A"

"        0.043   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           212.928    mm/hr"

"             Total depth                  81.221    mm"

"            6   100hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.344     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  31.664     5.426      29.808     minutes"

"             Time to Centroid       168.233    117.886    164.671    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2883.50    89.18      2972.68    c.m"

"             Rainfall losses        48.998     1.908      47.585     mm"

"             Runoff depth           32.223     79.313     33.636     mm"

"             Runoff volume          1143.98    87.09      1231.06    c.m"

"             Runoff coefficient     0.397      0.977      0.414      "

"             Maximum flow           0.335      0.051      0.344      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.344     0.344     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     3.963     0.344     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  62.943     10.785     33.195     minutes"

"             Time to Centroid       220.024    126.471    166.667    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.4286     0.7692     2.1978     ha-m"

"             Rainfall losses        48.968     1.710      32.428     mm"

"             Runoff depth           32.252     79.511     48.793     mm"



"             Runoff volume          0.5673     0.7530     1.3203     ha-m"

"             Runoff coefficient     0.397      0.979      0.601      "

"             Maximum flow           0.884      3.794      3.963      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.963     4.134     0.000     0.000"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.277     4.134     0.000     0.000 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  8.928      1.530      4.729      minutes"

"             Time to Centroid       130.565    111.553    119.774    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        580.73     312.70     893.43     c.m"

"             Rainfall losses        49.048     2.794      32.859     mm"

"             Runoff depth           32.173     78.427     48.362     mm"

"             Runoff volume          230.03     301.94     531.98     c.m"

"             Runoff coefficient     0.396      0.966      0.595      "

"             Maximum flow           0.170      0.210      0.277      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.277     4.404     0.000     0.000"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.790     4.404     0.000     0.000 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  36.872     6.318      33.380     minutes"

"             Time to Centroid       176.830    119.394    170.267    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        7669.69    403.67     8073.36    c.m"

"             Rainfall losses        48.961     2.150      46.621     mm"

"             Runoff depth           32.260     79.071     34.600     mm"

"             Runoff volume          3046.29    392.98     3439.28    c.m"

"             Runoff coefficient     0.397      0.974      0.426      "

"             Maximum flow           0.756      0.238      0.790      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.790     4.886     0.000     0.000"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"



"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.465     4.886     0.000     0.000 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  31.743     5.439      29.882     minutes"

"             Time to Centroid       168.367    117.908    164.798    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2282     0.0380     1.2662     ha-m"

"             Rainfall losses        49.002     1.917      47.589     mm"

"             Runoff depth           32.219     79.304     33.632     mm"

"             Runoff volume          4872.30    370.90     5243.20    c.m"

"             Runoff coefficient     0.397      0.976      0.414      "

"             Maximum flow           1.427      0.216      1.465      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.465     5.613     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.465     5.613     5.613     0.000"

" 40          HYDROGRAPH   Combine    600"

"            6   Combine "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  5.613    c.m/sec"

"             Hydrograph volume         23648.846    c.m"

"                     1.465     5.613     5.613     5.613"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.465     0.000     5.613     5.613"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"



"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.824     0.000     5.613     5.613 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  14.059     2.575      8.971      minutes"

"             Time to Centroid       128.913    113.231    121.965    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1509.90    813.02     2322.92    c.m"

"             Rainfall losses        27.874     2.413      18.963     mm"

"             Runoff depth           53.347     78.808     62.258     mm"

"             Runoff volume          991.72     788.86     1780.59    c.m"

"             Runoff coefficient     0.657      0.970      0.767      "

"             Maximum flow           0.561      0.538      0.824      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.824     0.824     5.613     5.613"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.308     0.824     5.613     5.613 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  19.940     3.417      8.250      minutes"

"             Time to Centroid       148.794    114.774    124.725    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        462.96     462.96     925.92     c.m"

"             Rainfall losses        48.994     3.275      26.134     mm"

"             Runoff depth           32.227     77.946     55.086     mm"

"             Runoff volume          183.69     444.29     627.99     c.m"

"             Runoff coefficient     0.397      0.960      0.678      "

"             Maximum flow           0.075      0.293      0.308      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.308     1.074     5.613     5.613"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.546     1.074     5.613     5.613 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  20.576     3.526      10.935     minutes"

"             Time to Centroid       149.834    114.953    130.110    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"



"             Rainfall volume        4181.25    2251.44    6432.69    c.m"

"             Rainfall losses        48.963     3.260      32.967     mm"

"             Runoff depth           32.258     77.961     48.254     mm"

"             Runoff volume          1660.63    2161.08    3821.72    c.m"

"             Runoff coefficient     0.397      0.960      0.594      "

"             Maximum flow           0.669      1.413      1.546      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.546     2.621     5.613     5.613"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.842     2.621     5.613     5.613 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  18.734     3.210      9.953      minutes"

"             Time to Centroid       146.802    114.433    128.492    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4820.05    2595.41    7415.47    c.m"

"             Rainfall losses        49.007     3.305      33.012     mm"

"             Runoff depth           32.214     77.915     48.209     mm"

"             Runoff volume          1911.71    2489.79    4401.50    c.m"

"             Runoff coefficient     0.397      0.959      0.594      "

"             Maximum flow           0.806      1.662      1.842      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.842     4.462     5.613     5.613"

" 33          CATCHMENT 2450"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.061     4.462     5.613     5.613 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  14.000     2.399      10.496     minutes"

"             Time to Centroid       138.966    112.935    131.105    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        248.54     43.86      292.40     c.m"

"             Rainfall losses        49.000     2.225      41.983     mm"

"             Runoff depth           32.221     78.996     39.237     mm"

"             Runoff volume          98.60      42.66      141.26     c.m"

"             Runoff coefficient     0.397      0.973      0.483      "

"             Maximum flow           0.055      0.029      0.061      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.061     4.506     5.613     5.613"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"



"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.805     4.506     5.613     5.613 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  45.668     7.825      45.668     minutes"

"             Time to Centroid       191.402    121.768    191.401    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        9795.23    0.01       9795.24    c.m"

"             Rainfall losses        48.958     1.720      48.958     mm"

"             Runoff depth           32.263     79.501     32.263     mm"

"             Runoff volume          3890.95    0.01       3890.96    c.m"

"             Runoff coefficient     0.397      0.000      0.397      "

"             Maximum flow           0.805      0.000      0.805      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.805     4.582     5.613     5.613"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.978     4.582     5.613     5.613 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  47.551     8.148      47.551     minutes"

"             Time to Centroid       194.533    122.304    194.533    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2151     0.0000     1.2151     ha-m"

"             Rainfall losses        48.975     1.717      48.975     mm"

"             Runoff depth           32.246     79.504     32.246     mm"

"             Runoff volume          4824.02    0.01       4824.03    c.m"

"             Runoff coefficient     0.397      0.000      0.397      "

"             Maximum flow           0.978      0.000      0.978      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.978     4.670     5.613     5.613"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.978     4.670     4.670     5.613"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  4.670    c.m/sec"

"             Hydrograph volume         19488.041    c.m"

"                     0.978     4.670     4.670     4.670"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.978     0.000     4.670     4.670"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.375     0.000     4.670     4.670 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  29.867     5.118      15.758     minutes"

"             Time to Centroid       165.226    117.365    137.942    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1082.27    582.76     1665.03    c.m"

"             Rainfall losses        48.963     1.785      32.451     mm"

"             Runoff depth           32.258     79.436     48.770     mm"

"             Runoff volume          429.83     569.95     999.78     c.m"

"             Runoff coefficient     0.397      0.978      0.600      "

"             Maximum flow           0.130      0.325      0.375      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.375     0.375     4.670     4.670"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.308     0.375     4.670     4.670 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"



"             Time of concentration  49.023     8.400      44.361     minutes"

"             Time to Centroid       196.963    122.644    188.434    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.5710     0.0827     1.6537     ha-m"

"             Rainfall losses        48.958     1.756      46.598     mm"

"             Runoff depth           32.263     79.465     34.623     mm"

"             Runoff volume          6240.29    808.95     7049.24    c.m"

"             Runoff coefficient     0.397      0.978      0.426      "

"             Maximum flow           1.244      0.455      1.308      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.308     1.450     4.670     4.670"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.167     1.450     4.670     4.670 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  19.705     3.377      10.466     minutes"

"             Time to Centroid       148.417    114.704    129.343    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        443.47     238.79     682.26     c.m"

"             Rainfall losses        49.017     3.290      33.013     mm"

"             Runoff depth           32.204     77.931     48.208     mm"

"             Runoff volume          175.83     229.12     404.95     c.m"

"             Runoff coefficient     0.396      0.959      0.594      "

"             Maximum flow           0.072      0.151      0.167      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.167     1.497     4.670     4.670"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.952     1.497     4.670     4.670 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  22.621     3.876      11.984     minutes"

"             Time to Centroid       153.263    115.470    131.816    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2671.35    1438.42    4109.78    c.m"

"             Rainfall losses        49.022     2.763      32.831     mm"

"             Runoff depth           32.199     78.458     48.389     mm"

"             Runoff volume          1059.01    1389.49    2448.51    c.m"

"             Runoff coefficient     0.396      0.966      0.596      "

"             Maximum flow           0.409      0.880      0.952      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.952     2.153     4.670     4.670"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"



"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.158     2.153     4.670     4.670 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  21.722     3.722      19.685     minutes"

"             Time to Centroid       151.750    115.263    147.622    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        972.21     51.17      1023.38    c.m"

"             Rainfall losses        48.987     3.090      46.692     mm"

"             Runoff depth           32.234     78.131     34.529     mm"

"             Runoff volume          385.84     49.22      435.06     c.m"

"             Runoff coefficient     0.397      0.962      0.425      "

"             Maximum flow           0.152      0.032      0.158      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.158     2.255     4.670     4.670"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.158     2.255     2.255     4.670"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                East Watershed Catchment Areas"

"             Maximum flow                  2.255    c.m/sec"

"             Hydrograph volume         11337.545    c.m"

"                     0.158     2.255     2.255     2.255"

" 40          HYDROGRAPH   Confluence    600"

"            7   Confluence "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  5.613    c.m/sec"

"             Hydrograph volume         23648.846    c.m"

"                     0.158     5.613     2.255     0.000"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.158     5.613     5.613     0.000"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                 10.114    c.m/sec"

"             Hydrograph volume         43136.867    c.m"

"                     0.158     5.613     5.613    10.114"

" 40          HYDROGRAPH   Confluence    800"

"            7   Confluence "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                 10.115    c.m/sec"

"             Hydrograph volume         43136.867    c.m"

"                     0.158    10.115     5.613     0.000"

" 38          START/RE-START TOTALS 800"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                             UnconPost_REG.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:43:37 AM"

" 31          TIME PARAMETERS"

"       60.000   Time Step"

"     2880.000   Max. Storm length"

"     7500.000   Max. Hydrograph"

" 32          STORM Historic"

"            5   Historic"

"     2880.000   Duration"

"       48.000   Rainfall intensity values"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.026     2.026     2.026     2.028"

"                  2.026     6.000     4.000     6.000    13.000"

"                 17.000    13.000    23.000    13.000    13.000"

"                 53.000    38.000    13.000"

"             Maximum intensity            53.000    mm/hr"

"             Total depth                 285.000    mm"

"            6   000hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.391     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  53.255     9.463      50.903     minutes"

"             Time to Centroid       2761.502   2270.032   2735.103   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.0118     0.0313     1.0431     ha-m"

"             Rainfall losses        138.305    15.759     134.628    mm"

"             Runoff depth           146.695    269.241    150.372    mm"

"             Runoff volume          5207.98    295.63     5503.60    c.m"

"             Runoff coefficient     0.515      0.945      0.528      "

"             Maximum flow           0.381      0.014      0.391      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.391     0.391     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.589     0.391     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"



"             Time of concentration  105.863    18.811     61.783     minutes"

"             Time to Centroid       2815.631   2299.711   2554.387   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5.0129     2.6992     7.7121     ha-m"

"             Rainfall losses        137.760    4.502      91.120     mm"

"             Runoff depth           147.240    280.498    193.880    mm"

"             Runoff volume          2.5898     2.6566     5.2464     ha-m"

"             Runoff coefficient     0.517      0.984      0.680      "

"             Maximum flow           1.507      1.092      2.589      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.589     2.980     0.000     0.000"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.124     2.980     0.000     0.000 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  15.015     2.668      9.134      minutes"

"             Time to Centroid       2718.577   2255.846   2498.166   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        2037.75    1097.25    3135.00    c.m"

"             Rainfall losses        139.935    39.949     104.940    mm"

"             Runoff depth           145.065    245.051    180.060    mm"

"             Runoff volume          1037.22    943.45     1980.66    c.m"

"             Runoff coefficient     0.509      0.860      0.632      "

"             Maximum flow           0.075      0.049      0.124      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.124     3.084     0.000     0.000"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.026     3.084     0.000     0.000 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  62.015     11.020     57.507     minutes"

"             Time to Centroid       2770.835   2286.567   2728.027   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        2.6913     0.1416     2.8329     ha-m"

"             Rainfall losses        137.698    13.610     131.494    mm"

"             Runoff depth           147.302    271.390    153.506    mm"

"             Runoff volume          1.3910     0.1349     1.5259     ha-m"

"             Runoff coefficient     0.517      0.952      0.539      "

"             Maximum flow           0.976      0.062      1.026      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.026     4.110     0.000     0.000"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"



"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.666     4.110     0.000     0.000 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  53.388     9.487      51.030     minutes"

"             Time to Centroid       2761.652   2270.285   2735.255   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4.3099     0.1333     4.4432     ha-m"

"             Rainfall losses        138.300    15.713     134.622    mm"

"             Runoff depth           146.700    269.287    150.378    mm"

"             Runoff volume          2.2184     0.1259     2.3444     ha-m"

"             Runoff coefficient     0.515      0.945      0.528      "

"             Maximum flow           1.620      0.059      1.666      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.666     5.776     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.666     5.776     5.776     0.000"

" 40          HYDROGRAPH   Combine    600"

"            6   Combine "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  5.776    c.m/sec"

"             Hydrograph volume         98650.680    c.m"

"                     1.666     5.776     5.776     5.776"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.666     0.000     5.776     5.776"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"



"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.300     0.000     5.776     5.776 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  25.270     4.490      15.299     minutes"

"             Time to Centroid       2731.705   2231.857   2491.850   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5298.15    2852.85    8151.00    c.m"

"             Rainfall losses        139.057    34.957     102.622    mm"

"             Runoff depth           145.943    250.043    182.378    mm"

"             Runoff volume          2713.09    2502.93    5216.02    c.m"

"             Runoff coefficient     0.512      0.877      0.640      "

"             Maximum flow           0.198      0.127      0.300      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.300     0.300     5.776     5.776"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.121     0.300     5.776     5.776 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  33.538     5.960      15.930     minutes"

"             Time to Centroid       2738.155   2233.898   2416.206   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1624.50    1624.50    3249.00    c.m"

"             Rainfall losses        139.880    28.723     84.302     mm"

"             Runoff depth           145.120    256.277    200.698    mm"

"             Runoff volume          827.18     1460.78    2287.96    c.m"

"             Runoff coefficient     0.509      0.899      0.704      "

"             Maximum flow           0.063      0.072      0.121      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.121     0.421     5.776     5.776"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.804     0.421     5.776     5.776 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  34.608     6.150      20.700     minutes"

"             Time to Centroid       2738.756   2234.994   2492.571   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.4672     0.7900     2.2572     ha-m"

"             Rainfall losses        140.191    27.963     100.911    mm"

"             Runoff depth           144.809    257.037    184.089    mm"

"             Runoff volume          0.7455     0.7125     1.4580     ha-m"

"             Runoff coefficient     0.508      0.902      0.646      "

"             Maximum flow           0.566      0.351      0.804      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.804     1.204     5.776     5.776"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.927     1.204     5.776     5.776 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  31.509     5.599      18.940     minutes"

"             Time to Centroid       2736.849   2231.958   2491.920   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.6913     0.9107     2.6021     ha-m"

"             Rainfall losses        139.446    30.317     101.251    mm"

"             Runoff depth           145.554    254.683    183.749    mm"

"             Runoff volume          0.8638     0.8138     1.6776     ha-m"



"             Runoff coefficient     0.511      0.894      0.645      "

"             Maximum flow           0.650      0.405      0.927      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.927     2.129     5.776     5.776"

" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.037     2.129     5.776     5.776 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  23.546     4.184      19.066     minutes"

"             Time to Centroid       2729.526   2233.218   2614.694   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        872.10     153.90     1026.00    c.m"

"             Rainfall losses        139.157    36.222     123.717    mm"

"             Runoff depth           145.843    248.778    161.283    mm"

"             Runoff volume          446.28     134.34     580.62     c.m"

"             Runoff coefficient     0.512      0.873      0.566      "

"             Maximum flow           0.032      0.007      0.037      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.037     2.166     5.776     5.776"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"



"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.151     2.166     5.776     5.776 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  76.809     13.649     76.809     minutes"

"             Time to Centroid       2785.352   2291.947   2785.351   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        3.4371     0.0000     3.4371     ha-m"

"             Rainfall losses        138.909    7.790      138.909    mm"

"             Runoff depth           146.091    277.210    146.091    mm"

"             Runoff volume          1.7619     0.0000     1.7619     ha-m"

"             Runoff coefficient     0.513      0.000      0.513      "

"             Maximum flow           1.151      0.000      1.151      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.151     3.316     5.776     5.776"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"



"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.406     3.316     5.776     5.776 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  79.977     14.212     79.977     minutes"

"             Time to Centroid       2789.071   2291.762   2789.070   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4.2636     0.0000     4.2636     ha-m"

"             Rainfall losses        139.034    6.693      139.034    mm"

"             Runoff depth           145.966    278.307    145.966    mm"

"             Runoff volume          2.1836     0.0000     2.1837     ha-m"

"             Runoff coefficient     0.512      0.000      0.512      "

"             Maximum flow           1.406      0.000      1.406      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.406     4.722     5.776     5.776"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.406     4.722     4.722     5.776"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  4.722    c.m/sec"

"             Hydrograph volume         78895.852    c.m"

"                     1.406     4.722     4.722     4.722"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.406     0.000     4.722     4.722"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"



"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.212     0.000     4.722     4.722 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  50.233     8.926      29.719     minutes"

"             Time to Centroid       2757.880   2264.252   2512.726   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        3797.63    2044.87    5842.50    c.m"

"             Rainfall losses        138.715    16.956     96.099     mm"

"             Runoff depth           146.285    268.044    188.901    mm"

"             Runoff volume          1949.25    1923.21    3872.47    c.m"

"             Runoff coefficient     0.513      0.941      0.663      "

"             Maximum flow           0.144      0.090      0.212      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.212     0.212     4.722     4.722"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"



"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.918     0.212     4.722     4.722 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  82.453     14.651     76.268     minutes"

"             Time to Centroid       2792.146   2291.855   2746.514   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5.5125     0.2901     5.8026     ha-m"

"             Rainfall losses        138.693    6.005      132.058    mm"

"             Runoff depth           146.307    278.995    152.942    mm"

"             Runoff volume          2.8299     0.2840     3.1139     ha-m"

"             Runoff coefficient     0.513      0.979      0.537      "

"             Maximum flow           1.808      0.123      1.918      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.918     2.131     4.722     4.722"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.085     2.131     4.722     4.722 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  33.142     5.889      19.870     minutes"

"             Time to Centroid       2737.929   2233.505   2492.287   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1556.10    837.90     2394.00    c.m"



"             Rainfall losses        139.790    29.018     101.020    mm"

"             Runoff depth           145.210    255.982    183.980    mm"

"             Runoff volume          792.85     752.59     1545.44    c.m"

"             Runoff coefficient     0.510      0.898      0.646      "

"             Maximum flow           0.060      0.037      0.085      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.085     2.216     4.722     4.722"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.516     2.216     4.722     4.722 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  38.047     6.761      22.590     minutes"

"             Time to Centroid       2740.901   2241.050   2493.947   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        0.9374     0.5047     1.4421     ha-m"

"             Rainfall losses        141.553    24.859     100.710    mm"

"             Runoff depth           143.447    260.141    184.290    mm"

"             Runoff volume          4717.97    4607.09    9325.06    c.m"

"             Runoff coefficient     0.503      0.913      0.647      "

"             Maximum flow           0.361      0.224      0.516      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.516     2.732     4.722     4.722"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"



"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.137     2.732     4.722     4.722 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  36.534     6.492      33.939     minutes"

"             Time to Centroid       2739.813   2238.163   2696.477   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        3411.45    179.55     3591.00    c.m"

"             Rainfall losses        140.971    26.244     135.234    mm"

"             Runoff depth           144.029    258.756    149.766    mm"

"             Runoff volume          1724.03    163.02     1887.05    c.m"

"             Runoff coefficient     0.505      0.908      0.525      "

"             Maximum flow           0.132      0.008      0.137      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.137     2.869     4.722     4.722"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.137     2.869     2.869     4.722"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                East Watershed Catchment Areas"

"             Maximum flow                  2.869    c.m/sec"

"             Hydrograph volume         47768.934    c.m"

"                     0.137     2.869     2.869     2.869"

" 40          HYDROGRAPH   Confluence    600"

"            7   Confluence "



"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  5.776    c.m/sec"

"             Hydrograph volume         98650.672    c.m"

"                     0.137     5.776     2.869     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.137     5.776     5.776     0.000"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                 10.498    c.m/sec"

"             Hydrograph volume        177546.500    c.m"

"                     0.137     5.776     5.776    10.498"

" 40          HYDROGRAPH   Confluence    800"

"            7   Confluence "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                 10.498    c.m/sec"

"             Hydrograph volume        177546.516    c.m"

"                     0.137    10.498     5.776     0.000"

" 38          START/RE-START TOTALS 800"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                        UnconPost_100yrSCS.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:50:19 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"     1440.000   Max. Storm length"

"    12000.000   Max. Hydrograph"

" 32          STORM Mass Curve"

"            3   Mass Curve"

"       81.221   Rainfall depth"

"     1440.000   Duration"

"           48   C:\Program Files (x86)\MIDUSS\SCS_Type2_24hr.mrd   SCS 24 hour Type

II storm"

"             Maximum intensity            99.415    mm/hr"

"             Total depth                  81.221    mm"

"            7   1000hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.235     0.000     0.000     0.000 c.m/sec"



"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  41.808     7.358      37.843     minutes"

"             Time to Centroid       765.211    748.954    763.340    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2883.51    89.18      2972.69    c.m"

"             Rainfall losses        62.359     1.906      60.546     mm"

"             Runoff depth           18.862     79.315     20.675     mm"

"             Runoff volume          669.63     87.09      756.71     c.m"

"             Runoff coefficient     0.232      0.977      0.255      "

"             Maximum flow           0.232      0.031      0.235      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.235     0.235     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.446     0.235     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  83.107     14.627     35.542     minutes"

"             Time to Centroid       809.048    765.241    778.620    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.4286     0.7692     2.1978     ha-m"

"             Rainfall losses        62.355     1.539      41.069     mm"

"             Runoff depth           18.866     79.682     40.152     mm"

"             Runoff volume          0.3318     0.7547     1.0865     ha-m"

"             Runoff coefficient     0.232      0.981      0.494      "



"             Maximum flow           0.627      2.322      2.446      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.446     2.562     0.000     0.000"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.185     2.562     0.000     0.000 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  11.788     2.075      5.057      minutes"

"             Time to Centroid       733.334    736.860    735.777    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        580.73     312.70     893.43     c.m"

"             Rainfall losses        62.373     2.213      41.317     mm"

"             Runoff depth           18.848     79.008     39.904     mm"

"             Runoff volume          134.76     304.18     438.95     c.m"

"             Runoff coefficient     0.232      0.973      0.491      "

"             Maximum flow           0.118      0.106      0.185      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.185     2.726     0.000     0.000"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"



"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.557     2.726     0.000     0.000 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  48.684     8.568      41.390     minutes"

"             Time to Centroid       772.522    751.537    768.707    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        7669.70    403.67     8073.37    c.m"

"             Rainfall losses        62.355     1.557      59.315     mm"

"             Runoff depth           18.866     79.664     21.906     mm"

"             Runoff volume          1781.55    395.93     2177.48    c.m"

"             Runoff coefficient     0.232      0.981      0.270      "

"             Maximum flow           0.542      0.138      0.557      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.557     3.031     0.000     0.000"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"



"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.999     3.031     0.000     0.000 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  41.912     7.377      37.937     minutes"

"             Time to Centroid       765.323    748.991    763.443    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2282     0.0380     1.2662     ha-m"

"             Rainfall losses        62.358     1.895      60.544     mm"

"             Runoff depth           18.863     79.326     20.677     mm"

"             Runoff volume          2852.51    371.01     3223.52    c.m"

"             Runoff coefficient     0.232      0.977      0.255      "

"             Maximum flow           0.986      0.133      0.999      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.999     3.525     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.999     3.525     3.525     0.000"

" 40          HYDROGRAPH   Combine    600"

"            6   Combine "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.525    c.m/sec"

"             Hydrograph volume         17461.691    c.m"

"                     0.999     3.525     3.525     3.525"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.999     0.000     3.525     3.525"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"



"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.475     0.000     3.525     3.525 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  19.279     3.492      9.864      minutes"

"             Time to Centroid       737.817    740.253    739.270    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1509.90    813.02     2322.92    c.m"

"             Rainfall losses        52.756     3.124      35.385     mm"

"             Runoff depth           28.465     78.097     45.836     mm"

"             Runoff volume          529.17     781.75     1310.92    c.m"

"             Runoff coefficient     0.350      0.962      0.564      "

"             Maximum flow           0.319      0.277      0.475      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.475     0.475     3.525     3.525"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"



"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.177     0.475     3.525     3.525 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  26.328     4.634      8.796      minutes"

"             Time to Centroid       748.778    742.727    743.887    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        462.96     462.96     925.92     c.m"

"             Rainfall losses        62.365     1.796      32.080     mm"

"             Runoff depth           18.856     79.425     49.141     mm"

"             Runoff volume          107.48     452.73     560.21     c.m"

"             Runoff coefficient     0.232      0.978      0.605      "

"             Maximum flow           0.055      0.160      0.177      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.177     0.651     3.525     3.525"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.927     0.651     3.525     3.525 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  27.168     4.782      11.628     minutes"

"             Time to Centroid       749.675    743.051    745.076    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4181.26    2251.45    6432.70    c.m"

"             Rainfall losses        62.356     1.695      41.125     mm"



"             Runoff depth           18.865     79.526     40.096     mm"

"             Runoff volume          971.15     2204.46    3175.61    c.m"

"             Runoff coefficient     0.232      0.979      0.494      "

"             Maximum flow           0.482      0.782      0.927      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.927     1.579     3.525     3.525"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.079     1.579     3.525     3.525 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  24.736     4.353      10.604     minutes"

"             Time to Centroid       747.100    742.105    743.637    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4820.06    2595.42    7415.48    c.m"

"             Rainfall losses        62.378     2.107      41.283     mm"

"             Runoff depth           18.843     79.114     39.938     mm"

"             Runoff volume          1118.22    2528.09    3646.31    c.m"

"             Runoff coefficient     0.232      0.974      0.492      "

"             Maximum flow           0.612      0.882      1.079      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.079     2.658     3.525     3.525"

" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"



"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.040     2.658     3.525     3.525 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  18.485     3.253      12.026     minutes"

"             Time to Centroid       740.434    739.852    740.189    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        248.54     43.86      292.40     c.m"

"             Rainfall losses        62.394     2.684      53.437     mm"

"             Runoff depth           18.827     78.537     27.784     mm"

"             Runoff volume          57.61      42.41      100.02     c.m"

"             Runoff coefficient     0.232      0.967      0.342      "

"             Maximum flow           0.038      0.015      0.040      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.040     2.689     3.525     3.525"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"



"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.572     2.689     3.525     3.525 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  60.298     10.612     60.298     minutes"

"             Time to Centroid       784.832    756.193    784.832    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        9795.24    0.01       9795.25    c.m"

"             Rainfall losses        62.358     1.684      62.358     mm"

"             Runoff depth           18.863     79.537     18.863     mm"

"             Runoff volume          2274.84    0.01       2274.85    c.m"

"             Runoff coefficient     0.232      0.000      0.232      "

"             Maximum flow           0.572      0.000      0.572      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.572     2.769     3.525     3.525"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"



"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.679     2.769     3.525     3.525 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  62.785     11.050     62.785     minutes"

"             Time to Centroid       787.465    757.147    787.466    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2151     0.0000     1.2151     ha-m"

"             Rainfall losses        62.361     1.589      62.361     mm"

"             Runoff depth           18.860     79.632     18.860     mm"

"             Runoff volume          2821.38    0.01       2821.39    c.m"

"             Runoff coefficient     0.232      0.000      0.232      "

"             Maximum flow           0.679      0.000      0.679      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.679     2.860     3.525     3.525"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.679     2.860     2.860     3.525"

" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  2.860    c.m/sec"

"             Hydrograph volume         13889.303    c.m"

"                     0.679     2.860     2.860     2.860"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.679     0.000     2.860     2.860"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"



"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.225     0.000     2.860     2.860 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  39.435     6.941      16.927     minutes"

"             Time to Centroid       762.706    748.058    752.560    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1082.27    582.76     1665.03    c.m"

"             Rainfall losses        62.355     2.255      41.320     mm"

"             Runoff depth           18.866     78.966     39.901     mm"

"             Runoff volume          251.39     566.58     817.97     c.m"

"             Runoff coefficient     0.232      0.972      0.491      "

"             Maximum flow           0.091      0.205      0.225      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.225     0.225     2.860     2.860"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.886     0.225     2.860     2.860 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  64.728     11.392     55.028     minutes"

"             Time to Centroid       789.543    757.896    783.786    minutes"



"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.5710     0.0827     1.6537     ha-m"

"             Rainfall losses        62.356     1.540      59.315     mm"

"             Runoff depth           18.865     79.681     21.906     mm"

"             Runoff volume          3648.86    811.15     4460.00    c.m"

"             Runoff coefficient     0.232      0.981      0.270      "

"             Maximum flow           0.857      0.264      0.886      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.886     0.966     2.860     2.860"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.099     0.966     2.860     2.860 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  26.017     4.579      11.138     minutes"

"             Time to Centroid       748.436    742.607    744.388    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        443.47     238.79     682.26     c.m"

"             Rainfall losses        62.378     1.832      41.187     mm"

"             Runoff depth           18.843     79.389     40.034     mm"

"             Runoff volume          102.88     233.40     336.29     c.m"

"             Runoff coefficient     0.232      0.977      0.493      "

"             Maximum flow           0.053      0.082      0.099      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.099     0.993     2.860     2.860"



" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.584     0.993     2.860     2.860 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  29.868     5.257      12.781     minutes"

"             Time to Centroid       752.544    744.064    746.657    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2671.36    1438.42    4109.78    c.m"

"             Rainfall losses        62.357     1.661      41.113     mm"

"             Runoff depth           18.864     79.560     40.108     mm"

"             Runoff volume          620.45     1409.01    2029.46    c.m"

"             Runoff coefficient     0.232      0.980      0.494      "

"             Maximum flow           0.280      0.505      0.584      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.584     1.278     2.860     2.860"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"



"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.108     1.278     2.860     2.860 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  28.681     5.048      24.380     minutes"

"             Time to Centroid       751.251    743.590    749.857    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        972.22     51.17      1023.38    c.m"

"             Rainfall losses        62.394     1.632      59.356     mm"

"             Runoff depth           18.827     79.589     21.865     mm"

"             Runoff volume          225.36     50.14      275.50     c.m"

"             Runoff coefficient     0.232      0.980      0.269      "

"             Maximum flow           0.106      0.018      0.108      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.108     1.350     2.860     2.860"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.108     1.350     1.350     2.860"

" 40          HYDROGRAPH   Combine    1000"

"            6   Combine "

"         1000   Node #"

"                East Watershed Catchment Areas"

"             Maximum flow                  1.350    c.m/sec"

"             Hydrograph volume          7919.222    c.m"

"                     0.108     1.350     1.350     1.350"

" 40          HYDROGRAPH   Confluence    600"

"            7   Confluence "

"          600   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.525    c.m/sec"

"             Hydrograph volume         17461.689    c.m"

"                     0.108     3.525     1.350     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.108     3.525     3.525     0.000"



" 40          HYDROGRAPH   Combine    800"

"            6   Combine "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  6.239    c.m/sec"

"             Hydrograph volume         31350.988    c.m"

"                     0.108     3.525     3.525     6.239"

" 40          HYDROGRAPH   Confluence    800"

"            7   Confluence "

"          800   Node #"

"                Central Watershed Catchment Areas"

"             Maximum flow                  6.239    c.m/sec"

"             Hydrograph volume         31350.988    c.m"

"                     0.108     6.239     3.525     0.000"

" 38          START/RE-START TOTALS 800"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                                 Post_25mm.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:02:51 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      367.000   Coefficient A"

"        5.000   Constant B"

"        0.700   Exponent C"

"        0.394   Fraction R"

"      120.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity            72.993    mm/hr"

"             Total depth                  24.995    mm"

"            7   0025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.017     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration      ---    8.326      8.326      minutes"

"             Time to Centroid       0.000      70.915     70.915     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        887.38     27.44      914.83     c.m"

"             Rainfall losses        24.995     1.547      24.292     mm"

"             Runoff depth           0.000      23.449     0.703      mm"

"             Runoff volume          0.00       25.75      25.75      c.m"

"             Runoff coefficient     0.000      0.938      0.028      "

"             Maximum flow           0.000      0.017      0.017      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.017     0.017     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.996     0.017     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration      ---    16.551     16.551     minutes"

"             Time to Centroid       0.000      81.617     81.617     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        4396.43    2367.31    6763.74    c.m"

"             Rainfall losses        24.995     1.560      16.793     mm"

"             Runoff depth           0.000      23.435     8.202      mm"



"             Runoff volume          0.00       2219.52    2219.52    c.m"

"             Runoff coefficient     0.000      0.938      0.328      "

"             Maximum flow           0.000      0.996      0.996      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.996     1.009     0.000     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville South Subdivision Stormwater Management Facility"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.009    c.m/sec"

"             Hydrograph volume          2245.265    c.m"

" 54          POND DESIGN"

"        1.009   Current peak flow    c.m/sec"

"        0.200   Target outflow    c.m/sec"

"       2245.3   Hydrograph volume    c.m"

"          24.   Number of stages"

"      484.900   Minimum water level    metre"

"      487.200   Maximum water level    metre"

"      484.900   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                484.900     0.000     0.000"

"                485.000   0.01200   642.900"

"                485.100   0.02300  1316.600"

"                485.200    0.1190  2021.300"

"                485.300    0.3140  2757.200"

"                485.400    0.3140  3524.300"

"                485.500    0.3170  4322.900"

"                485.600    0.3170  5153.000"

"                485.700    0.3210  6014.900"

"                485.800    0.3240  6908.700"

"                485.900    0.3240  7834.500"

"                486.000    0.3270  8792.400"

"                486.100    0.3300  9782.700"

"                486.200    0.3300  10805.50"

"                486.300    0.3330  11860.90"

"                486.400    0.3330  12949.00"

"                486.500    0.3360  14070.10"

"                486.600    0.3390  15224.30"

"                486.700    0.3390  16411.70"

"                486.800    0.3420  17632.50"

"                486.900    0.3450  18886.90"

"                487.000    0.3450  20174.90"

"                487.100     1.389  21496.80"

"                487.200     3.328  22852.30"

"             Peak outflow                  0.091    c.m/sec"

"             Maximum level               485.171    metre"



"             Maximum storage            1814.841    c.m"

"             Centroidal lag               13.291   hours"

"                  0.996     1.009     0.091     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.996     0.091     0.091     0.000"

" 56          DIVERSION"

"         1300   Node number"

"        0.345   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV01300.0025hyd"

"             Overflow at the South Pond"

"                     0.996     0.091     0.091     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.996     0.091     0.091     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Thunderbird Drain Improvements - Marsville South Branch"

" 51          PIPE DESIGN"

"        0.091   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.525   Diameter    metre"

"        0.500   Gradient   %"

"             Depth of flow                 0.197    metre"

"             Velocity                      1.227    m/sec"

"             Pipe capacity                 0.304    c.m/sec"

"             Critical depth                0.199    metre"

" 53          ROUTE    Pipe Route 546"

"       546.00      Pipe Route 546 Reach length   ( metre)"

"        0.460   X-factor <= 0.5"

"      166.918   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            2   No. of sub-reaches"

"             Peak outflow                  0.091    c.m/sec"

"                     0.996     0.091     0.091     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.996     0.091     0.091     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.996     0.091     0.091     0.000"

" 40          HYDROGRAPH   Combine    5000"



"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.091    c.m/sec"

"             Hydrograph volume          2242.471    c.m"

"                     0.996     0.091     0.091     0.091"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.996     0.000     0.091     0.091"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.061     0.000     0.091     0.091 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration      ---    2.348      2.348      minutes"

"             Time to Centroid       0.000      62.917     62.917     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        178.72     96.23      274.95     c.m"

"             Rainfall losses        24.995     1.910      16.915     mm"

"             Runoff depth           0.000      23.086     8.080      mm"

"             Runoff volume          0.00       88.88      88.88      c.m"

"             Runoff coefficient     0.000      0.924      0.323      "

"             Maximum flow           0.000      0.061      0.061      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.061     0.061     0.091     0.091"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.061     0.061     0.061     0.091"

" 40          HYDROGRAPH   Combine    5001"

"            6   Combine "

"         5001   Node #"

"                To Wetland South of Site"

"             Maximum flow                  0.061    c.m/sec"

"             Hydrograph volume            88.880    c.m"

"                     0.061     0.061     0.061     0.061"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.061     0.000     0.061     0.061"

" 47          FILEI_O Read/Open DIV01300.0025hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV01300.0025hyd"

"             Overflow at the South Pond"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.061     0.061 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.061     0.061"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.157     0.000     0.061     0.061 c.m/sec"



"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  30.965     3.951      13.753     minutes"

"             Time to Centroid       95.629     65.181     76.229     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        464.66     250.20     714.87     c.m"

"             Rainfall losses        17.901     1.861      12.287     mm"

"             Runoff depth           7.095      23.135     12.709     mm"

"             Runoff volume          131.89     231.58     363.47     c.m"

"             Runoff coefficient     0.284      0.926      0.508      "

"             Maximum flow           0.045      0.151      0.157      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.157     0.157     0.061     0.061"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.088     0.157     0.061     0.061 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration      ---    5.243      5.243      minutes"

"             Time to Centroid       0.000      66.843     66.843     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        142.47     142.47     284.95     c.m"

"             Rainfall losses        24.995     1.636      13.316     mm"

"             Runoff depth           0.000      23.360     11.680     mm"

"             Runoff volume          0.00       133.15     133.15     c.m"

"             Runoff coefficient     0.000      0.935      0.467      "



"             Maximum flow           0.000      0.088      0.088      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.088     0.245     0.061     0.061"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             1200 mm dia. Culvert at County Road 3"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.245    c.m/sec"

"             Hydrograph volume           496.619    c.m"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.427     0.245     0.061     0.061 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration      ---    5.411      5.411      minutes"

"             Time to Centroid       0.000      67.070     67.070     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        1286.76    692.87     1979.63    c.m"

"             Rainfall losses        24.995     1.608      16.810     mm"

"             Runoff depth           0.000      23.388     8.186      mm"

"             Runoff volume          0.00       648.30     648.30     c.m"

"             Runoff coefficient     0.000      0.936      0.327      "

"             Maximum flow           0.000      0.427      0.427      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.427     0.672     0.061     0.061"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             North of Thunderbird Subdivision via Stormwater Block"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.672    c.m/sec"

"             Hydrograph volume          1144.922    c.m"

" 52          CHANNEL DESIGN"

"        0.672   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.500   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.500   Gradient   %"

"             Depth of flow                 0.277    metre"

"             Velocity                      1.042    m/sec"

"             Channel capacity              9.529    c.m/sec"

"             Critical depth                0.232    metre"

" 53          ROUTE    Channel Route 242"

"       242.00      Channel Route 242 Reach length   ( metre)"

"        0.480   X-factor <= 0.5"

"      174.232   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      150.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.584    c.m/sec"

"                     0.427     0.672     0.584     0.061 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.427     0.584     0.584     0.061"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"



"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.493     0.584     0.584     0.061 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration      ---    4.926      4.926      minutes"

"             Time to Centroid       0.000      66.447     66.447     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        1483.35    798.73     2282.07    c.m"

"             Rainfall losses        24.995     1.678      16.834     mm"

"             Runoff depth           0.000      23.317     8.161      mm"

"             Runoff volume          0.00       745.11     745.11     c.m"

"             Runoff coefficient     0.000      0.933      0.327      "

"             Maximum flow           0.000      0.493      0.493      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.493     1.077     0.584     0.061"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville North Development Flow and Volume"

" 54          POND DESIGN"

"        1.077   Current peak flow    c.m/sec"

"        0.394   Target outflow    c.m/sec"

"       1890.0   Hydrograph volume    c.m"

"          28.   Number of stages"

"      482.350   Minimum water level    metre"

"      485.200   Maximum water level    metre"

"      482.350   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                482.350     0.000     0.000"

"                482.400   0.00300   105.100"

"                482.500   0.00600   324.300"

"                482.600   0.02300   555.900"

"                482.700   0.03300   799.900"

"                482.800   0.04000  1056.500"

"                482.900   0.08700  1325.900"

"                483.000    0.2130  1608.200"

"                483.100    0.5120  1903.600"



"                483.200    0.6560  2212.100"

"                483.300    0.6620  2534.000"

"                483.400    0.6680  2869.500"

"                483.500    0.6740  3218.600"

"                483.600    0.6790  3581.500"

"                483.700    0.6910  3958.300"

"                483.800    0.6970  4349.300"

"                483.900    0.7020  4754.600"

"                484.000    0.7070  5174.300"

"                484.100    0.7120  5608.500"

"                484.400    0.7290  7000.200"

"                484.500    0.7340  7494.200"

"                484.600    0.7390  8003.600"

"                484.700    0.7440  8528.400"

"                484.800    0.7470  9068.900"

"                484.900    0.7490  9625.100"

"                485.000     1.834  10197.30"

"                485.100     3.843  10785.60"

"                485.200     6.484  11390.10"

"             Peak outflow                  0.129    c.m/sec"

"             Maximum level               482.934    metre"

"             Maximum storage            1420.750    c.m"

"             Centroidal lag                8.054   hours"

"                  0.493     1.077     0.129     0.061 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.493     0.129     0.129     0.061"

" 56          DIVERSION"

"         2400   Node number"

"        0.747   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02400.0025hyd"

"             Major flow at 2400"

"                     0.493     0.129     0.129     0.061 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.493     0.129     0.129     0.061"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.493     0.129     0.129     0.061"

" 81          ADD COMMENT=================================================="

"          2  Lines of comment"

"             Thunderbird Drain Improvements - Marsville North "

"             Subdivision Branch"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"



"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.129    c.m/sec"

"             Hydrograph volume          1889.906    c.m"

"                     0.493     0.129     0.129     0.129"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.493     0.000     0.129     0.129"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.064     0.000     0.129     0.129 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration      ---    9.695      9.695      minutes"

"             Time to Centroid       0.000      72.623     72.623     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        2360.31    124.23     2484.54    c.m"

"             Rainfall losses        24.995     1.656      23.828     mm"

"             Runoff depth           0.000      23.339     1.167      mm"

"             Runoff volume          0.00       116.00     116.00     c.m"

"             Runoff coefficient     0.000      0.934      0.047      "

"             Maximum flow           0.000      0.064      0.064      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.064     0.064     0.129     0.129"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"



"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.066     0.064     0.129     0.129 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration      ---    8.347      8.347      minutes"

"             Time to Centroid       0.000      70.856     70.856     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        3779.87    116.90     3896.77    c.m"

"             Rainfall losses        24.995     1.548      24.292     mm"

"             Runoff depth           0.000      23.447     0.703      mm"

"             Runoff volume          0.00       109.66     109.66     c.m"

"             Runoff coefficient     0.000      0.938      0.028      "

"             Maximum flow           0.000      0.066      0.066      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.066     0.130     0.129     0.129"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.066     0.130     0.130     0.129"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.130    c.m/sec"

"             Hydrograph volume           225.660    c.m"

"                     0.066     0.130     0.130     0.130"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.066     0.000     0.130     0.130"



" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.008     0.000     0.130     0.130 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration      ---    3.681      3.681      minutes"

"             Time to Centroid       0.000      64.852     64.852     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        76.49      13.50      89.98      c.m"

"             Rainfall losses        24.995     1.990      21.545     mm"

"             Runoff depth           0.000      23.005     3.451      mm"

"             Runoff volume          0.00       12.42      12.42      c.m"

"             Runoff coefficient     0.000      0.920      0.138      "

"             Maximum flow           0.000      0.008      0.008      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.008     0.008     0.130     0.130"

" 56          DIVERSION"

"         2450   Node number"

"        0.018   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02450.0025hyd"

"             Major flow at 2450"

"                     0.008     0.008     0.008     0.130 c.m/sec"



" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.130    c.m/sec"

"             Hydrograph volume          1902.329    c.m"

"                     0.008     0.008     0.008     0.130"

" 40          HYDROGRAPH   Confluence    5004"

"            7   Confluence "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.130    c.m/sec"

"             Hydrograph volume          1902.329    c.m"

"                     0.008     0.130     0.008     0.000"

" 51          PIPE DESIGN"

"        0.130   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.675   Diameter    metre"

"        0.400   Gradient   %"

"             Depth of flow                 0.227    metre"

"             Velocity                      1.228    m/sec"

"             Pipe capacity                 0.532    c.m/sec"

"             Critical depth                0.223    metre"

" 53          ROUTE    Pipe Route 191"

"       190.50      Pipe Route 191 Reach length   ( metre)"

"        0.418   X-factor <= 0.5"

"      116.389   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.130    c.m/sec"

"                     0.008     0.130     0.130     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.211    c.m/sec"

"             Hydrograph volume          4144.797    c.m"

"                     0.008     0.130     0.130     0.211"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.008     0.000     0.130     0.211"

" 47          FILEI_O Read/Open DIV02400.0025hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02400.0025hyd"



"             Major flow at 2400"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.130     0.211 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.130     0.211"

" 47          FILEI_O Read/Open DIV02450.0025hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02450.0025hyd"

"             Major flow at 2450"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.130     0.211 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.130     0.211"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     0.000     0.000     0.211"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.000    c.m/sec"

"             Hydrograph volume             0.000    c.m"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.000     0.000     0.000     0.000"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.000     0.000     0.000 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration      ---    12.008     12.008     minutes"

"             Time to Centroid       0.000      75.646     75.646     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        3014.43    0.00       3014.44    c.m"

"             Rainfall losses        24.995     1.553      24.995     mm"

"             Runoff depth           0.000      23.442     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.000     0.000"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.000     0.000     0.000 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"



"             Time of concentration      ---    12.504     12.504     minutes"

"             Time to Centroid       0.000      76.302     76.302     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        3739.30    0.00       3739.30    c.m"

"             Rainfall losses        24.995     1.558      24.995     mm"

"             Runoff depth           0.000      23.437     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.000    c.m/sec"

"             Hydrograph volume             0.006    c.m"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH   Confluence    5005"

"            7   Confluence "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.000    c.m/sec"

"             Hydrograph volume             0.006    c.m"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.130    c.m/sec"

"             Hydrograph volume           225.666    c.m"

"                     0.000     0.000     0.000     0.130"

" 40          HYDROGRAPH   Confluence    5000"

"            7   Confluence "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.211    c.m/sec"

"             Hydrograph volume          4144.797    c.m"

"                     0.000     0.211     0.000     0.000"

" 51          PIPE DESIGN"

"        0.211   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.750   Diameter    metre"



"        0.400   Gradient   %"

"             Depth of flow                 0.281    metre"

"             Velocity                      1.392    m/sec"

"             Pipe capacity                 0.704    c.m/sec"

"             Critical depth                0.277    metre"

" 53          ROUTE    Pipe Route 760"

"       760.00      Pipe Route 760 Reach length   ( metre)"

"        0.448   X-factor <= 0.5"

"      204.683   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            2   No. of sub-reaches"

"             Peak outflow                  0.211    c.m/sec"

"                     0.000     0.211     0.211     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.222    c.m/sec"

"             Hydrograph volume          4370.442    c.m"

"                     0.000     0.211     0.211     0.222"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Confluence of Closed-Piped and Open Channel"

" 40          HYDROGRAPH   Confluence    5002"

"            7   Confluence "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.222    c.m/sec"

"             Hydrograph volume          4370.442    c.m"

"                     0.000     0.222     0.211     0.000"

" 52          CHANNEL DESIGN"

"        0.222   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.222    metre"

"             Velocity                      0.750    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.158    metre"

" 52          CHANNEL DESIGN"

"        0.222   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"



"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.222    metre"

"             Velocity                      0.750    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.158    metre"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.000     0.000     0.211     0.000"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.112     0.000     0.211     0.000 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration      ---    7.854      7.854      minutes"

"             Time to Centroid       0.000      70.289     70.289     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        333.06     179.34     512.40     c.m"

"             Rainfall losses        24.995     1.566      16.795     mm"

"             Runoff depth           0.000      23.429     8.200      mm"

"             Runoff volume          0.00       168.10     168.10     c.m"

"             Runoff coefficient     0.000      0.937      0.328      "

"             Maximum flow           0.000      0.112      0.112      c.m/sec"



" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.112     0.112     0.211     0.000"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.118     0.112     0.211     0.000 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration      ---    12.891     12.891     minutes"

"             Time to Centroid       0.000      76.815     76.815     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        4834.60    254.45     5089.05    c.m"

"             Rainfall losses        24.995     1.596      23.825     mm"

"             Runoff depth           0.000      23.399     1.170      mm"

"             Runoff volume          0.00       238.20     238.20     c.m"

"             Runoff coefficient     0.000      0.936      0.047      "

"             Maximum flow           0.000      0.118      0.118      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.118     0.211     0.211     0.000"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"



"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.045     0.211     0.211     0.000 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration      ---    5.181      5.181      minutes"

"             Time to Centroid       0.000      66.756     66.756     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        136.47     73.49      209.96     c.m"

"             Rainfall losses        24.995     1.653      16.826     mm"

"             Runoff depth           0.000      23.342     8.170      mm"

"             Runoff volume          0.00       68.63      68.63      c.m"

"             Runoff coefficient     0.000      0.934      0.327      "

"             Maximum flow           0.000      0.045      0.045      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.045     0.256     0.211     0.000"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"



"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.272     0.256     0.211     0.000 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration      ---    5.948      5.948      minutes"

"             Time to Centroid       0.000      67.778     67.778     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        822.10     442.67     1264.76    c.m"

"             Rainfall losses        24.995     1.622      16.815     mm"

"             Runoff depth           0.000      23.374     8.181      mm"

"             Runoff volume          0.00       413.95     413.95     c.m"

"             Runoff coefficient     0.000      0.935      0.327      "

"             Maximum flow           0.000      0.272      0.272      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.272     0.528     0.211     0.000"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.010     0.528     0.211     0.000 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "



"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration      ---    5.712      5.712      minutes"

"             Time to Centroid       0.000      67.451     67.451     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        299.19     15.75      314.94     c.m"

"             Rainfall losses        24.995     1.598      23.825     mm"

"             Runoff depth           0.000      23.398     1.170      mm"

"             Runoff volume          0.00       14.74      14.74      c.m"

"             Runoff coefficient     0.000      0.936      0.047      "

"             Maximum flow           0.000      0.010      0.010      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.010     0.538     0.211     0.000"

" 38          START/RE-START TOTALS 3400"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                                  Post_2yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 8:37:34 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      414.876   Coefficient A"

"        0.027   Constant B"

"        0.682   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           100.235    mm/hr"

"             Total depth                  39.504    mm"

"            6   002hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.025     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration      ---    7.334      7.334      minutes"

"             Time to Centroid       0.000      122.833    122.833    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1402.47    43.38      1445.85    c.m"

"             Rainfall losses        39.504     1.664      38.369     mm"

"             Runoff depth           0.000      37.840     1.135      mm"

"             Runoff volume          0.00       41.55      41.55      c.m"

"             Runoff coefficient     0.000      0.958      0.029      "

"             Maximum flow           0.000      0.025      0.025      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.025     0.025     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.561     0.025     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration      ---    14.579     14.579     minutes"

"             Time to Centroid       0.000      134.181    134.181    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        0.6948     0.3741     1.0690     ha-m"

"             Rainfall losses        39.504     1.542      26.217     mm"

"             Runoff depth           0.000      37.962     13.287     mm"



"             Runoff volume          0.00       3595.36    3595.36    c.m"

"             Runoff coefficient     0.000      0.961      0.336      "

"             Maximum flow           0.000      1.561      1.561      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.561     1.575     0.000     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville South Subdivision Stormwater Management Facility"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.575    c.m/sec"

"             Hydrograph volume          3636.912    c.m"

" 54          POND DESIGN"

"        1.575   Current peak flow    c.m/sec"

"        0.200   Target outflow    c.m/sec"

"       3636.9   Hydrograph volume    c.m"

"          24.   Number of stages"

"      484.900   Minimum water level    metre"

"      487.200   Maximum water level    metre"

"      484.900   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                484.900     0.000     0.000"

"                485.000   0.01200   642.900"

"                485.100   0.02300  1316.600"

"                485.200    0.1190  2021.300"

"                485.300    0.3140  2757.200"

"                485.400    0.3140  3524.300"

"                485.500    0.3170  4322.900"

"                485.600    0.3170  5153.000"

"                485.700    0.3210  6014.900"

"                485.800    0.3240  6908.700"

"                485.900    0.3240  7834.500"

"                486.000    0.3270  8792.400"

"                486.100    0.3300  9782.700"

"                486.200    0.3300  10805.50"

"                486.300    0.3330  11860.90"

"                486.400    0.3330  12949.00"

"                486.500    0.3360  14070.10"

"                486.600    0.3390  15224.30"

"                486.700    0.3390  16411.70"

"                486.800    0.3420  17632.50"

"                486.900    0.3450  18886.90"

"                487.000    0.3450  20174.90"

"                487.100     1.389  21496.80"

"                487.200     3.328  22852.30"

"             Peak outflow                  0.189    c.m/sec"

"             Maximum level               485.236    metre"



"             Maximum storage            2286.639    c.m"

"             Centroidal lag               10.873   hours"

"                  1.561     1.575     0.189     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.561     0.189     0.189     0.000"

" 56          DIVERSION"

"         1300   Node number"

"        0.345   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV01300.002hyd"

"             Overflow at the South Pond"

"                     1.561     0.189     0.189     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.561     0.189     0.189     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Thunderbird Drain Improvements - Marsville South Branch"

" 51          PIPE DESIGN"

"        0.189   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.525   Diameter    metre"

"        0.500   Gradient   %"

"             Depth of flow                 0.300    metre"

"             Velocity                      1.481    m/sec"

"             Pipe capacity                 0.304    c.m/sec"

"             Critical depth                0.293    metre"

" 53          ROUTE    Pipe Route 546"

"       546.00      Pipe Route 546 Reach length   ( metre)"

"        0.465   X-factor <= 0.5"

"      276.518   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      150.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.189    c.m/sec"

"                     1.561     0.189     0.189     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.561     0.189     0.189     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.561     0.189     0.189     0.000"

" 40          HYDROGRAPH   Combine    5000"



"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.189    c.m/sec"

"             Hydrograph volume          3633.496    c.m"

"                     1.561     0.189     0.189     0.189"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.561     0.000     0.189     0.189"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.099     0.000     0.189     0.189 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration      ---    2.068      2.068      minutes"

"             Time to Centroid       0.000      114.449    114.449    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        282.45     152.09     434.54     c.m"

"             Rainfall losses        39.504     1.912      26.347     mm"

"             Runoff depth           0.000      37.592     13.157     mm"

"             Runoff volume          0.00       144.73     144.73     c.m"

"             Runoff coefficient     0.000      0.952      0.333      "

"             Maximum flow           0.000      0.099      0.099      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.099     0.099     0.189     0.189"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.099     0.099     0.099     0.189"

" 40          HYDROGRAPH   Combine    5001"

"            6   Combine "

"         5001   Node #"

"                To Wetland South of Site"

"             Maximum flow                  0.099    c.m/sec"

"             Hydrograph volume           144.728    c.m"

"                     0.099     0.099     0.099     0.099"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.099     0.000     0.099     0.099"

" 47          FILEI_O Read/Open DIV01300.002hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV01300.002hyd"

"             Overflow at the South Pond"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.099     0.099 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.099     0.099"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.271     0.000     0.099     0.099 c.m/sec"



"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  19.214     3.480      10.302     minutes"

"             Time to Centroid       126.641    116.889    121.117    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        734.38     395.44     1129.81    c.m"

"             Rainfall losses        24.188     2.344      16.542     mm"

"             Runoff depth           15.316     37.160     22.962     mm"

"             Runoff volume          284.73     371.97     656.70     c.m"

"             Runoff coefficient     0.388      0.941      0.581      "

"             Maximum flow           0.140      0.242      0.271      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.271     0.271     0.099     0.099"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.126     0.271     0.099     0.099 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration      ---    4.619      4.619      minutes"

"             Time to Centroid       0.000      118.524    118.524    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        225.17     225.17     450.35     c.m"

"             Rainfall losses        39.504     1.660      20.582     mm"

"             Runoff depth           0.000      37.844     18.922     mm"

"             Runoff volume          0.00       215.71     215.71     c.m"

"             Runoff coefficient     0.000      0.958      0.479      "



"             Maximum flow           0.000      0.126      0.126      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.126     0.397     0.099     0.099"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             1200 mm dia. Culvert at County Road 3"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.397    c.m/sec"

"             Hydrograph volume           872.413    c.m"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.606     0.397     0.099     0.099 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration      ---    4.766      4.766      minutes"

"             Time to Centroid       0.000      118.752    118.752    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        2033.67    1095.05    3128.72    c.m"

"             Rainfall losses        39.504     1.647      26.254     mm"

"             Runoff depth           0.000      37.857     13.250     mm"

"             Runoff volume          0.00       1049.38    1049.38    c.m"

"             Runoff coefficient     0.000      0.958      0.335      "

"             Maximum flow           0.000      0.606      0.606      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.606     1.004     0.099     0.099"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             North of Thunderbird Subdivision via Stormwater Block"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.004    c.m/sec"

"             Hydrograph volume          1921.796    c.m"

" 52          CHANNEL DESIGN"

"        1.004   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.500   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.500   Gradient   %"

"             Depth of flow                 0.341    metre"

"             Velocity                      1.167    m/sec"

"             Channel capacity              9.529    c.m/sec"

"             Critical depth                0.292    metre"

" 53          ROUTE    Channel Route 242"

"       242.00      Channel Route 242 Reach length   ( metre)"

"        0.476   X-factor <= 0.5"

"      155.535   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      150.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.966    c.m/sec"

"                     0.606     1.004     0.966     0.099 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.606     0.966     0.966     0.099"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"



"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.725     0.966     0.966     0.099 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration      ---    4.339      4.339      minutes"

"             Time to Centroid       0.000      118.083    118.083    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        2344.37    1262.35    3606.72    c.m"

"             Rainfall losses        39.504     1.761      26.294     mm"

"             Runoff depth           0.000      37.743     13.210     mm"

"             Runoff volume          0.00       1206.09    1206.09    c.m"

"             Runoff coefficient     0.000      0.955      0.334      "

"             Maximum flow           0.000      0.725      0.725      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.725     1.585     0.966     0.099"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville North Development Flow and Volume"

" 54          POND DESIGN"

"        1.585   Current peak flow    c.m/sec"

"        0.394   Target outflow    c.m/sec"

"       3127.9   Hydrograph volume    c.m"

"          28.   Number of stages"

"      482.350   Minimum water level    metre"

"      485.200   Maximum water level    metre"

"      482.350   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                482.350     0.000     0.000"

"                482.400   0.00300   105.100"

"                482.500   0.00600   324.300"

"                482.600   0.02300   555.900"

"                482.700   0.03300   799.900"

"                482.800   0.04000  1056.500"

"                482.900   0.08700  1325.900"

"                483.000    0.2130  1608.200"

"                483.100    0.5120  1903.600"



"                483.200    0.6560  2212.100"

"                483.300    0.6620  2534.000"

"                483.400    0.6680  2869.500"

"                483.500    0.6740  3218.600"

"                483.600    0.6790  3581.500"

"                483.700    0.6910  3958.300"

"                483.800    0.6970  4349.300"

"                483.900    0.7020  4754.600"

"                484.000    0.7070  5174.300"

"                484.100    0.7120  5608.500"

"                484.400    0.7290  7000.200"

"                484.500    0.7340  7494.200"

"                484.600    0.7390  8003.600"

"                484.700    0.7440  8528.400"

"                484.800    0.7470  9068.900"

"                484.900    0.7490  9625.100"

"                485.000     1.834  10197.30"

"                485.100     3.843  10785.60"

"                485.200     6.484  11390.10"

"             Peak outflow                  0.352    c.m/sec"

"             Maximum level               483.047    metre"

"             Maximum storage            1745.848    c.m"

"             Centroidal lag                6.851   hours"

"                  0.725     1.585     0.352     0.099 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.725     0.352     0.352     0.099"

" 56          DIVERSION"

"         2400   Node number"

"        0.747   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02400.002hyd"

"             Major flow at 2400"

"                     0.725     0.352     0.352     0.099 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.725     0.352     0.352     0.099"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.725     0.352     0.352     0.099"

" 81          ADD COMMENT=================================================="

"          2  Lines of comment"

"             Thunderbird Drain Improvements - Marsville North "

"             Subdivision Branch"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"



"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.352    c.m/sec"

"             Hydrograph volume          3128.974    c.m"

"                     0.725     0.352     0.352     0.352"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.725     0.000     0.352     0.352"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.104     0.000     0.352     0.352 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration      ---    8.540      8.540      minutes"

"             Time to Centroid       0.000      124.691    124.691    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        3730.36    196.33     3926.70    c.m"

"             Rainfall losses        39.504     1.643      37.611     mm"

"             Runoff depth           0.000      37.861     1.893      mm"

"             Runoff volume          0.00       188.17     188.17     c.m"

"             Runoff coefficient     0.000      0.958      0.048      "

"             Maximum flow           0.000      0.104      0.104      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.104     0.104     0.352     0.352"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"



"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.108     0.104     0.352     0.352 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration      ---    7.352      7.352      minutes"

"             Time to Centroid       0.000      122.862    122.862    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        5973.92    184.76     6158.68    c.m"

"             Rainfall losses        39.504     1.661      38.369     mm"

"             Runoff depth           0.000      37.843     1.135      mm"

"             Runoff volume          0.00       176.99     176.99     c.m"

"             Runoff coefficient     0.000      0.958      0.029      "

"             Maximum flow           0.000      0.108      0.108      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.108     0.212     0.352     0.352"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.108     0.212     0.212     0.352"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.212    c.m/sec"

"             Hydrograph volume           365.163    c.m"

"                     0.108     0.212     0.212     0.212"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.108     0.000     0.212     0.212"



" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.013     0.000     0.212     0.212 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration      ---    3.243      3.243      minutes"

"             Time to Centroid       0.000      116.539    116.539    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        120.88     21.33      142.21     c.m"

"             Rainfall losses        39.504     2.354      33.932     mm"

"             Runoff depth           0.000      37.150     5.572      mm"

"             Runoff volume          0.00       20.06      20.06      c.m"

"             Runoff coefficient     0.000      0.940      0.141      "

"             Maximum flow           0.000      0.013      0.013      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.013     0.013     0.212     0.212"

" 56          DIVERSION"

"         2450   Node number"

"        0.018   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02450.002hyd"

"             Major flow at 2450"

"                     0.013     0.013     0.013     0.212 c.m/sec"



" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.354    c.m/sec"

"             Hydrograph volume          3149.035    c.m"

"                     0.013     0.013     0.013     0.354"

" 40          HYDROGRAPH   Confluence    5004"

"            7   Confluence "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.354    c.m/sec"

"             Hydrograph volume          3149.035    c.m"

"                     0.013     0.354     0.013     0.000"

" 51          PIPE DESIGN"

"        0.354   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.675   Diameter    metre"

"        0.400   Gradient   %"

"             Depth of flow                 0.403    metre"

"             Velocity                      1.590    m/sec"

"             Pipe capacity                 0.532    c.m/sec"

"             Critical depth                0.376    metre"

" 53          ROUTE    Pipe Route 191"

"       190.50      Pipe Route 191 Reach length   ( metre)"

"        0.328   X-factor <= 0.5"

"       89.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.350    c.m/sec"

"                     0.013     0.354     0.350     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.489    c.m/sec"

"             Hydrograph volume          6782.536    c.m"

"                     0.013     0.354     0.350     0.489"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.013     0.000     0.350     0.489"

" 47          FILEI_O Read/Open DIV02400.002hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02400.002hyd"



"             Major flow at 2400"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.350     0.489 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.350     0.489"

" 47          FILEI_O Read/Open DIV02450.002hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02450.002hyd"

"             Major flow at 2450"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.350     0.489 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.350     0.489"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     0.000     0.000     0.489"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.000    c.m/sec"

"             Hydrograph volume             0.000    c.m"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.000     0.000     0.000     0.000"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.000     0.000     0.000 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration      ---    10.578     10.578     minutes"

"             Time to Centroid       0.000      127.879    127.879    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        4764.18    0.00       4764.18    c.m"

"             Rainfall losses        39.504     1.588      39.504     mm"

"             Runoff depth           0.000      37.916     0.000      mm"

"             Runoff volume          0.00       0.00       0.00       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.000     0.000"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.000     0.000     0.000     0.000 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"



"             Time of concentration      ---    11.014     11.014     minutes"

"             Time to Centroid       0.000      128.567    128.567    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        5909.79    0.01       5909.80    c.m"

"             Rainfall losses        39.504     1.605      39.504     mm"

"             Runoff depth           0.000      37.899     0.000      mm"

"             Runoff volume          0.00       0.01       0.01       c.m"

"             Runoff coefficient     0.000      0.000      0.000      "

"             Maximum flow           0.000      0.000      0.000      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.000    c.m/sec"

"             Hydrograph volume             0.010    c.m"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH   Confluence    5005"

"            7   Confluence "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.000    c.m/sec"

"             Hydrograph volume             0.010    c.m"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.000     0.000     0.000     0.000"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.212    c.m/sec"

"             Hydrograph volume           365.173    c.m"

"                     0.000     0.000     0.000     0.212"

" 40          HYDROGRAPH   Confluence    5000"

"            7   Confluence "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.489    c.m/sec"

"             Hydrograph volume          6782.537    c.m"

"                     0.000     0.489     0.000     0.000"

" 51          PIPE DESIGN"

"        0.489   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.750   Diameter    metre"



"        0.400   Gradient   %"

"             Depth of flow                 0.460    metre"

"             Velocity                      1.722    m/sec"

"             Pipe capacity                 0.704    c.m/sec"

"             Critical depth                0.431    metre"

" 53          ROUTE    Pipe Route 760"

"       760.00      Pipe Route 760 Reach length   ( metre)"

"        0.450   X-factor <= 0.5"

"      331.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      300.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.488    c.m/sec"

"                     0.000     0.489     0.488     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.512    c.m/sec"

"             Hydrograph volume          7147.683    c.m"

"                     0.000     0.489     0.488     0.512"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Confluence of Closed-Piped and Open Channel"

" 40          HYDROGRAPH   Confluence    5002"

"            7   Confluence "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.512    c.m/sec"

"             Hydrograph volume          7147.683    c.m"

"                     0.000     0.512     0.488     0.000"

" 52          CHANNEL DESIGN"

"        0.512   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.351    metre"

"             Velocity                      0.956    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.261    metre"

" 52          CHANNEL DESIGN"

"        0.512   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"



"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.351    metre"

"             Velocity                      0.956    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.261    metre"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.000     0.000     0.488     0.000"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.164     0.000     0.488     0.000 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration      ---    6.918      6.918      minutes"

"             Time to Centroid       0.000      122.267    122.267    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        526.39     283.44     809.83     c.m"

"             Rainfall losses        39.504     1.781      26.301     mm"

"             Runoff depth           0.000      37.723     13.203     mm"

"             Runoff volume          0.00       270.66     270.66     c.m"

"             Runoff coefficient     0.000      0.955      0.334      "

"             Maximum flow           0.000      0.164      0.164      c.m/sec"



" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.164     0.164     0.488     0.000"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.188     0.164     0.488     0.000 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration      ---    11.355     11.355     minutes"

"             Time to Centroid       0.000      129.111    129.111    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        7640.87    402.15     8043.02    c.m"

"             Rainfall losses        39.504     1.608      37.609     mm"

"             Runoff depth           0.000      37.896     1.895      mm"

"             Runoff volume          0.00       385.79     385.79     c.m"

"             Runoff coefficient     0.000      0.959      0.048      "

"             Maximum flow           0.000      0.188      0.188      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.188     0.352     0.488     0.000"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"



"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.065     0.352     0.488     0.000 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration      ---    4.564      4.564      minutes"

"             Time to Centroid       0.000      118.438    118.438    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        215.69     116.14     331.83     c.m"

"             Rainfall losses        39.504     1.673      26.263     mm"

"             Runoff depth           0.000      37.831     13.241     mm"

"             Runoff volume          0.00       111.22     111.22     c.m"

"             Runoff coefficient     0.000      0.958      0.335      "

"             Maximum flow           0.000      0.065      0.065      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.065     0.411     0.488     0.000"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"



"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.381     0.411     0.488     0.000 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration      ---    5.240      5.240      minutes"

"             Time to Centroid       0.000      119.494    119.494    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1299.29    699.62     1998.90    c.m"

"             Rainfall losses        39.504     1.649      26.255     mm"

"             Runoff depth           0.000      37.855     13.249     mm"

"             Runoff volume          0.00       670.41     670.41     c.m"

"             Runoff coefficient     0.000      0.958      0.335      "

"             Maximum flow           0.000      0.381      0.381      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.381     0.792     0.488     0.000"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.013     0.792     0.488     0.000 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "



"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration      ---    5.031      5.031      minutes"

"             Time to Centroid       0.000      119.147    119.147    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        472.86     24.89      497.75     c.m"

"             Rainfall losses        39.504     1.643      37.611     mm"

"             Runoff depth           0.000      37.861     1.893      mm"

"             Runoff volume          0.00       23.85      23.85      c.m"

"             Runoff coefficient     0.000      0.958      0.048      "

"             Maximum flow           0.000      0.013      0.013      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.013     0.805     0.488     0.000"

" 38          START/RE-START TOTALS 3400"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                                  Post_5yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 8:46:39 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      544.711   Coefficient A"

"        0.021   Constant B"

"        0.686   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           130.581    mm/hr"

"             Total depth                  50.743    mm"

"            6   005hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.044     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  56.991     6.598      42.304     minutes"

"             Time to Centroid       161.300    120.956    149.542    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1801.48    55.72      1857.19    c.m"

"             Rainfall losses        47.072     1.920      45.717     mm"

"             Runoff depth           3.671      48.823     5.025      mm"

"             Runoff volume          130.33     53.61      183.93     c.m"

"             Runoff coefficient     0.072      0.962      0.099      "

"             Maximum flow           0.040      0.033      0.044      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.044     0.044     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.062     0.044     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  113.289    13.115     25.337     minutes"

"             Time to Centroid       220.260    131.201    142.067    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        0.8925     0.4806     1.3731     ha-m"

"             Rainfall losses        47.070     1.656      31.175     mm"

"             Runoff depth           3.673      49.087     19.568     mm"



"             Runoff volume          646.03     4649.04    5295.06    c.m"

"             Runoff coefficient     0.072      0.967      0.386      "

"             Maximum flow           0.104      2.044      2.062      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.062     2.093     0.000     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville South Subdivision Stormwater Management Facility"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.093    c.m/sec"

"             Hydrograph volume          5478.990    c.m"

" 54          POND DESIGN"

"        2.093   Current peak flow    c.m/sec"

"        0.200   Target outflow    c.m/sec"

"       5479.0   Hydrograph volume    c.m"

"          24.   Number of stages"

"      484.900   Minimum water level    metre"

"      487.200   Maximum water level    metre"

"      484.900   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                484.900     0.000     0.000"

"                485.000   0.01200   642.900"

"                485.100   0.02300  1316.600"

"                485.200    0.1190  2021.300"

"                485.300    0.3140  2757.200"

"                485.400    0.3140  3524.300"

"                485.500    0.3170  4322.900"

"                485.600    0.3170  5153.000"

"                485.700    0.3210  6014.900"

"                485.800    0.3240  6908.700"

"                485.900    0.3240  7834.500"

"                486.000    0.3270  8792.400"

"                486.100    0.3300  9782.700"

"                486.200    0.3300  10805.50"

"                486.300    0.3330  11860.90"

"                486.400    0.3330  12949.00"

"                486.500    0.3360  14070.10"

"                486.600    0.3390  15224.30"

"                486.700    0.3390  16411.70"

"                486.800    0.3420  17632.50"

"                486.900    0.3450  18886.90"

"                487.000    0.3450  20174.90"

"                487.100     1.389  21496.80"

"                487.200     3.328  22852.30"

"             Peak outflow                  0.314    c.m/sec"

"             Maximum level               485.303    metre"



"             Maximum storage            2779.594    c.m"

"             Centroidal lag                8.833   hours"

"                  2.062     2.093     0.314     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.062     0.314     0.314     0.000"

" 56          DIVERSION"

"         1300   Node number"

"        0.345   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV01300.005hyd"

"             Overflow at the South Pond"

"                     2.062     0.314     0.314     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.062     0.314     0.314     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Thunderbird Drain Improvements - Marsville South Branch"

" 51          PIPE DESIGN"

"        0.314   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.525   Diameter    metre"

"        0.500   Gradient   %"

"             Surcharged HGL                0.533    %"

"             Velocity                      1.451    m/sec"

"             Pipe capacity                 0.304    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 546"

"       546.00      Pipe Route 546 Reach length   ( metre)"

"        0.465   X-factor <= 0.5"

"      276.518   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.000   Beta weighting factor"

"        0.000   Routing time step   ( seconds)"

"            0   No. of sub-reaches"

"             Peak outflow                  0.314    c.m/sec"

"                     2.062     0.314     0.314     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.062     0.314     0.314     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     2.062     0.314     0.314     0.000"

" 40          HYDROGRAPH   Combine    5000"



"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.314    c.m/sec"

"             Hydrograph volume          5476.421    c.m"

"                     2.062     0.314     0.314     0.314"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     2.062     0.000     0.314     0.314"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.133     0.000     0.314     0.314 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  16.069     1.860      3.597      minutes"

"             Time to Centroid       118.494    113.157    113.809    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        362.81     195.36     558.17     c.m"

"             Rainfall losses        47.099     2.127      31.359     mm"

"             Runoff depth           3.644      48.615     19.384     mm"

"             Runoff volume          26.06      187.17     213.23     c.m"

"             Runoff coefficient     0.072      0.958      0.382      "

"             Maximum flow           0.024      0.128      0.133      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.133     0.133     0.314     0.314"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.133     0.133     0.133     0.314"

" 40          HYDROGRAPH   Combine    5001"

"            6   Combine "

"         5001   Node #"

"                To Wetland South of Site"

"             Maximum flow                  0.133    c.m/sec"

"             Hydrograph volume           213.227    c.m"

"                     0.133     0.133     0.133     0.133"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.133     0.000     0.133     0.133"

" 47          FILEI_O Read/Open DIV01300.005hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV01300.005hyd"

"             Overflow at the South Pond"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.133     0.133 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.133     0.133"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.393     0.000     0.133     0.133 c.m/sec"



"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  17.200     3.131      10.010     minutes"

"             Time to Centroid       126.112    115.512    120.695    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        943.31     507.94     1451.25    c.m"

"             Rainfall losses        25.921     2.566      17.747     mm"

"             Runoff depth           24.822     48.177     32.996     mm"

"             Runoff volume          461.44     482.25     943.70     c.m"

"             Runoff coefficient     0.489      0.949      0.650      "

"             Maximum flow           0.255      0.321      0.393      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.393     0.393     0.133     0.133"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.172     0.393     0.133     0.133 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  35.890     4.155      6.377      minutes"

"             Time to Centroid       139.210    116.979    118.536    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        289.23     289.23     578.47     c.m"

"             Rainfall losses        47.070     1.977      24.524     mm"

"             Runoff depth           3.672      48.766     26.219     mm"

"             Runoff volume          20.93      277.97     298.90     c.m"

"             Runoff coefficient     0.072      0.961      0.517      "



"             Maximum flow           0.009      0.170      0.172      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.172     0.565     0.133     0.133"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             1200 mm dia. Culvert at County Road 3"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.565    c.m/sec"

"             Hydrograph volume          1242.597    c.m"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.830     0.565     0.133     0.133 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  37.035     4.288      8.298      minutes"

"             Time to Centroid       140.408    117.180    120.024    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        2612.25    1406.59    4018.84    c.m"

"             Rainfall losses        47.070     1.869      31.250     mm"

"             Runoff depth           3.672      48.874     19.493     mm"

"             Runoff volume          189.06     1354.79    1543.85    c.m"

"             Runoff coefficient     0.072      0.963      0.384      "

"             Maximum flow           0.082      0.821      0.830      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.830     1.394     0.133     0.133"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             North of Thunderbird Subdivision via Stormwater Block"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.394    c.m/sec"

"             Hydrograph volume          2786.443    c.m"

" 52          CHANNEL DESIGN"

"        1.394   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.500   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.500   Gradient   %"

"             Depth of flow                 0.403    metre"

"             Velocity                      1.278    m/sec"

"             Channel capacity              9.529    c.m/sec"

"             Critical depth                0.350    metre"

" 53          ROUTE    Channel Route 242"

"       242.00      Channel Route 242 Reach length   ( metre)"

"        0.472   X-factor <= 0.5"

"      142.058   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  1.309    c.m/sec"

"                     0.830     1.394     1.309     0.133 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.830     1.309     1.309     0.133"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"



"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.985     1.309     1.309     0.133 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  33.719     3.904      7.580      minutes"

"             Time to Centroid       136.938    116.671    119.170    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        3011.34    1621.49    4632.83    c.m"

"             Rainfall losses        47.070     2.251      31.383     mm"

"             Runoff depth           3.673      48.492     19.360     mm"

"             Runoff volume          217.97     1549.55    1767.53    c.m"

"             Runoff coefficient     0.072      0.956      0.382      "

"             Maximum flow           0.105      0.973      0.985      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.985     2.105     1.309     0.133"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville North Development Flow and Volume"

" 54          POND DESIGN"

"        2.105   Current peak flow    c.m/sec"

"        0.394   Target outflow    c.m/sec"

"       4554.0   Hydrograph volume    c.m"

"          28.   Number of stages"

"      482.350   Minimum water level    metre"

"      485.200   Maximum water level    metre"

"      482.350   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                482.350     0.000     0.000"

"                482.400   0.00300   105.100"

"                482.500   0.00600   324.300"

"                482.600   0.02300   555.900"

"                482.700   0.03300   799.900"

"                482.800   0.04000  1056.500"

"                482.900   0.08700  1325.900"

"                483.000    0.2130  1608.200"

"                483.100    0.5120  1903.600"



"                483.200    0.6560  2212.100"

"                483.300    0.6620  2534.000"

"                483.400    0.6680  2869.500"

"                483.500    0.6740  3218.600"

"                483.600    0.6790  3581.500"

"                483.700    0.6910  3958.300"

"                483.800    0.6970  4349.300"

"                483.900    0.7020  4754.600"

"                484.000    0.7070  5174.300"

"                484.100    0.7120  5608.500"

"                484.400    0.7290  7000.200"

"                484.500    0.7340  7494.200"

"                484.600    0.7390  8003.600"

"                484.700    0.7440  8528.400"

"                484.800    0.7470  9068.900"

"                484.900    0.7490  9625.100"

"                485.000     1.834  10197.30"

"                485.100     3.843  10785.60"

"                485.200     6.484  11390.10"

"             Peak outflow                  0.655    c.m/sec"

"             Maximum level               483.199    metre"

"             Maximum storage            2209.387    c.m"

"             Centroidal lag                5.580   hours"

"                  0.985     2.105     0.655     0.133 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.985     0.655     0.655     0.133"

" 56          DIVERSION"

"         2400   Node number"

"        0.747   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02400.005hyd"

"             Major flow at 2400"

"                     0.985     0.655     0.655     0.133 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.985     0.655     0.655     0.133"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.985     0.655     0.655     0.133"

" 81          ADD COMMENT=================================================="

"          2  Lines of comment"

"             Thunderbird Drain Improvements - Marsville North "

"             Subdivision Branch"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"



"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.655    c.m/sec"

"             Hydrograph volume          4547.246    c.m"

"                     0.985     0.655     0.655     0.655"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.985     0.000     0.655     0.655"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.166     0.000     0.655     0.655 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  66.364     7.683      42.123     minutes"

"             Time to Centroid       171.120    122.604    151.078    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        4791.66    252.19     5043.85    c.m"

"             Rainfall losses        47.071     1.640      44.800     mm"

"             Runoff depth           3.672      49.103     5.943      mm"

"             Runoff volume          346.71     244.04     590.75     c.m"

"             Runoff coefficient     0.072      0.968      0.117      "

"             Maximum flow           0.094      0.149      0.166      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.166     0.166     0.655     0.655"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"



"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.187     0.166     0.655     0.655 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  57.133     6.614      42.411     minutes"

"             Time to Centroid       161.454    120.984    149.660    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        7673.50    237.32     7910.83    c.m"

"             Rainfall losses        47.071     1.923      45.717     mm"

"             Runoff depth           3.671      48.820     5.026      mm"

"             Runoff volume          555.21     228.33     783.55     c.m"

"             Runoff coefficient     0.072      0.962      0.099      "

"             Maximum flow           0.171      0.139      0.187      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.187     0.340     0.655     0.655"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.187     0.340     0.340     0.655"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.340    c.m/sec"

"             Hydrograph volume          1374.296    c.m"

"                     0.187     0.340     0.340     0.340"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.187     0.000     0.340     0.340"



" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.019     0.000     0.340     0.340 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  25.198     2.917      9.606      minutes"

"             Time to Centroid       127.987    115.104    118.972    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        155.27     27.40      182.67     c.m"

"             Rainfall losses        47.079     2.347      40.369     mm"

"             Runoff depth           3.664      48.396     10.374     mm"

"             Runoff volume          11.21      26.13      37.35      c.m"

"             Runoff coefficient     0.072      0.954      0.204      "

"             Maximum flow           0.007      0.017      0.019      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.019     0.019     0.340     0.340"

" 56          DIVERSION"

"         2450   Node number"

"        0.018   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.001    c.m/sec"

"             Volume of diverted flow       0.155    c.m"

"             DIV02450.005hyd"

"             Major flow at 2450"

"                     0.019     0.019     0.018     0.340 c.m/sec"



" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.662    c.m/sec"

"             Hydrograph volume          4584.436    c.m"

"                     0.019     0.019     0.018     0.662"

" 40          HYDROGRAPH   Confluence    5004"

"            7   Confluence "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.662    c.m/sec"

"             Hydrograph volume          4584.436    c.m"

"                     0.019     0.662     0.018     0.000"

" 51          PIPE DESIGN"

"        0.662   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.675   Diameter    metre"

"        0.400   Gradient   %"

"             Surcharged HGL                0.620    %"

"             Velocity                      1.849    m/sec"

"             Pipe capacity                 0.532    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 191"

"       190.50      Pipe Route 191 Reach length   ( metre)"

"        0.328   X-factor <= 0.5"

"       89.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.662    c.m/sec"

"                     0.019     0.662     0.662     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.972    c.m/sec"

"             Hydrograph volume         10060.851    c.m"

"                     0.019     0.662     0.662     0.972"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.019     0.000     0.662     0.972"

" 47          FILEI_O Read/Open DIV02400.005hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02400.005hyd"



"             Major flow at 2400"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.662     0.972 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.662     0.972"

" 47          FILEI_O Read/Open DIV02450.005hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02450.005hyd"

"             Major flow at 2450"

"             Total volume                  0.155    c.m"

"             Maximum flow                  0.001    c.m/sec"

"                  0.001     0.000     0.662     0.972 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.001     0.001     0.662     0.972"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.001     0.001     0.001     0.972"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.001    c.m/sec"

"             Hydrograph volume             0.155    c.m"

"                     0.001     0.001     0.001     0.001"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.001     0.000     0.001     0.001"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.097     0.000     0.001     0.001 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  82.196     9.516      82.195     minutes"

"             Time to Centroid       187.703    125.460    187.702    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        6119.59    0.01       6119.60    c.m"

"             Rainfall losses        47.070     1.710      47.070     mm"

"             Runoff depth           3.673      49.033     3.673      mm"

"             Runoff volume          442.92     0.01       442.92     c.m"

"             Runoff coefficient     0.072      0.000      0.072      "

"             Maximum flow           0.097      0.000      0.097      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.097     0.097     0.001     0.001"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.114     0.097     0.001     0.001 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"



"             Time of concentration  85.587     9.908      85.586     minutes"

"             Time to Centroid       191.254    126.103    191.253    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        7591.14    0.01       7591.15    c.m"

"             Rainfall losses        47.070     1.748      47.070     mm"

"             Runoff depth           3.673      48.995     3.673      mm"

"             Runoff volume          549.49     0.01       549.49     c.m"

"             Runoff coefficient     0.072      0.000      0.072      "

"             Maximum flow           0.114      0.000      0.114      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.114     0.211     0.001     0.001"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.114     0.211     0.211     0.001"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.211    c.m/sec"

"             Hydrograph volume           992.574    c.m"

"                     0.114     0.211     0.211     0.211"

" 40          HYDROGRAPH   Confluence    5005"

"            7   Confluence "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.211    c.m/sec"

"             Hydrograph volume           992.574    c.m"

"                     0.114     0.211     0.211     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.114     0.211     0.211     0.000"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.454    c.m/sec"

"             Hydrograph volume          2366.869    c.m"

"                     0.114     0.211     0.211     0.454"

" 40          HYDROGRAPH   Confluence    5000"

"            7   Confluence "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.972    c.m/sec"

"             Hydrograph volume         10060.851    c.m"

"                     0.114     0.972     0.211     0.000"

" 51          PIPE DESIGN"

"        0.972   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.750   Diameter    metre"



"        0.400   Gradient   %"

"             Surcharged HGL                0.763    %"

"             Velocity                      2.201    m/sec"

"             Pipe capacity                 0.704    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 760"

"       760.00      Pipe Route 760 Reach length   ( metre)"

"        0.450   X-factor <= 0.5"

"      331.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.972    c.m/sec"

"                     0.114     0.972     0.972     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.383    c.m/sec"

"             Hydrograph volume         12427.715    c.m"

"                     0.114     0.972     0.972     1.383"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Confluence of Closed-Piped and Open Channel"

" 40          HYDROGRAPH   Confluence    5002"

"            7   Confluence "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.383    c.m/sec"

"             Hydrograph volume         12427.714    c.m"

"                     0.114     1.383     0.972     0.000"

" 52          CHANNEL DESIGN"

"        1.383   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.587    metre"

"             Velocity                      1.252    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.458    metre"

" 52          CHANNEL DESIGN"

"        1.383   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"



"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.587    metre"

"             Velocity                      1.252    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.458    metre"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.114     0.000     0.972     0.000"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.214     0.000     0.972     0.000 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  53.757     6.223      12.043     minutes"

"             Time to Centroid       157.901    120.348    124.945    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        676.15     364.08     1040.23    c.m"

"             Rainfall losses        47.073     1.888      31.258     mm"

"             Runoff depth           3.670      48.855     19.485     mm"

"             Runoff volume          48.90      350.54     399.44     c.m"

"             Runoff coefficient     0.072      0.963      0.384      "

"             Maximum flow           0.015      0.211      0.214      c.m/sec"



" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.214     0.214     0.972     0.000"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.278     0.214     0.972     0.000 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  88.236     10.215     56.017     minutes"

"             Time to Centroid       194.021    126.574    166.168    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        0.9815     0.0517     1.0331     ha-m"

"             Rainfall losses        47.071     1.659      44.800     mm"

"             Runoff depth           3.672      49.083     5.943      mm"

"             Runoff volume          710.32     499.67     1209.99    c.m"

"             Runoff coefficient     0.072      0.967      0.117      "

"             Maximum flow           0.144      0.258      0.278      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.278     0.492     0.972     0.000"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"



"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.089     0.492     0.972     0.000 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  35.466     4.106      7.955      minutes"

"             Time to Centroid       138.756    116.922    119.602    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        277.06     149.18     426.24     c.m"

"             Rainfall losses        47.073     2.023      31.305     mm"

"             Runoff depth           3.670      48.720     19.438     mm"

"             Runoff volume          20.04      143.24     163.28     c.m"

"             Runoff coefficient     0.072      0.960      0.383      "

"             Maximum flow           0.009      0.088      0.089      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.089     0.568     0.972     0.000"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"



"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.511     0.568     0.972     0.000 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  40.715     4.714      9.106      minutes"

"             Time to Centroid       144.265    117.850    121.073    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1668.94    898.66     2567.59    c.m"

"             Rainfall losses        47.073     1.696      31.191     mm"

"             Runoff depth           3.670      49.047     19.552     mm"

"             Runoff volume          120.71     868.62     989.33     c.m"

"             Runoff coefficient     0.072      0.967      0.385      "

"             Maximum flow           0.051      0.506      0.511      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.511     1.047     0.972     0.000"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.022     1.047     0.972     0.000 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "



"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  39.097     4.526      24.835     minutes"

"             Time to Centroid       142.577    117.560    132.256    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        607.39     31.97      639.36     c.m"

"             Rainfall losses        47.070     1.738      44.803     mm"

"             Runoff depth           3.673      49.005     5.939      mm"

"             Runoff volume          43.96      30.87      74.84      c.m"

"             Runoff coefficient     0.072      0.966      0.117      "

"             Maximum flow           0.019      0.018      0.022      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.022     1.069     0.972     0.000"

" 38          START/RE-START TOTALS 3400"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                                 Post_10yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 8:48:59 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      627.308   Coefficient A"

"        0.014   Constant B"

"        0.687   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           150.159    mm/hr"

"             Total depth                  58.119    mm"

"            6   010hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.109     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  42.843     6.239      37.275     minutes"

"             Time to Centroid       177.675    120.047    168.908    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        2063.34    63.81      2127.16    c.m"

"             Rainfall losses        48.437     1.948      47.042     mm"

"             Runoff depth           9.682      56.171     11.077     mm"

"             Runoff volume          343.73     61.68      405.41     c.m"

"             Runoff coefficient     0.167      0.966      0.191      "

"             Maximum flow           0.104      0.037      0.109      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.109     0.109     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.482     0.109     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  85.165     12.403     29.964     minutes"

"             Time to Centroid       241.662    129.769    156.774    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1.0223     0.5504     1.5727     ha-m"

"             Rainfall losses        48.439     1.611      32.049     mm"

"             Runoff depth           9.680      56.508     26.070     mm"



"             Runoff volume          1702.60    5351.87    7054.47    c.m"

"             Runoff coefficient     0.167      0.972      0.449      "

"             Maximum flow           0.276      2.443      2.482      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.482     2.548     0.000     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville South Subdivision Stormwater Management Facility"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.548    c.m/sec"

"             Hydrograph volume          7459.872    c.m"

" 54          POND DESIGN"

"        2.548   Current peak flow    c.m/sec"

"        0.200   Target outflow    c.m/sec"

"       7459.9   Hydrograph volume    c.m"

"          24.   Number of stages"

"      484.900   Minimum water level    metre"

"      487.200   Maximum water level    metre"

"      484.900   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                484.900     0.000     0.000"

"                485.000   0.01200   642.900"

"                485.100   0.02300  1316.600"

"                485.200    0.1190  2021.300"

"                485.300    0.3140  2757.200"

"                485.400    0.3140  3524.300"

"                485.500    0.3170  4322.900"

"                485.600    0.3170  5153.000"

"                485.700    0.3210  6014.900"

"                485.800    0.3240  6908.700"

"                485.900    0.3240  7834.500"

"                486.000    0.3270  8792.400"

"                486.100    0.3300  9782.700"

"                486.200    0.3300  10805.50"

"                486.300    0.3330  11860.90"

"                486.400    0.3330  12949.00"

"                486.500    0.3360  14070.10"

"                486.600    0.3390  15224.30"

"                486.700    0.3390  16411.70"

"                486.800    0.3420  17632.50"

"                486.900    0.3450  18886.90"

"                487.000    0.3450  20174.90"

"                487.100     1.389  21496.80"

"                487.200     3.328  22852.30"

"             Peak outflow                  0.317    c.m/sec"

"             Maximum level               485.496    metre"



"             Maximum storage            4287.746    c.m"

"             Centroidal lag                8.607   hours"

"                  2.482     2.548     0.317     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.482     0.317     0.317     0.000"

" 56          DIVERSION"

"         1300   Node number"

"        0.345   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV01300.010hyd"

"             Overflow at the South Pond"

"                     2.482     0.317     0.317     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.482     0.317     0.317     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Thunderbird Drain Improvements - Marsville South Branch"

" 51          PIPE DESIGN"

"        0.317   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.525   Diameter    metre"

"        0.500   Gradient   %"

"             Surcharged HGL                0.543    %"

"             Velocity                      1.464    m/sec"

"             Pipe capacity                 0.304    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 546"

"       546.00      Pipe Route 546 Reach length   ( metre)"

"        0.465   X-factor <= 0.5"

"      276.518   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.000   Beta weighting factor"

"        0.000   Routing time step   ( seconds)"

"            0   No. of sub-reaches"

"             Peak outflow                  0.317    c.m/sec"

"                     2.482     0.317     0.317     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.482     0.317     0.317     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     2.482     0.317     0.317     0.000"

" 40          HYDROGRAPH   Combine    5000"



"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.317    c.m/sec"

"             Hydrograph volume          7455.943    c.m"

"                     2.482     0.317     0.317     0.317"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     2.482     0.000     0.317     0.317"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.164     0.000     0.317     0.317 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  12.080     1.759      4.270      minutes"

"             Time to Centroid       131.168    112.601    117.118    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        415.55     223.76     639.31     c.m"

"             Rainfall losses        48.454     2.289      32.297     mm"

"             Runoff depth           9.665      55.830     25.823     mm"

"             Runoff volume          69.10      214.94     284.05     c.m"

"             Runoff coefficient     0.166      0.961      0.444      "

"             Maximum flow           0.052      0.148      0.164      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.164     0.164     0.317     0.317"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.164     0.164     0.164     0.317"

" 40          HYDROGRAPH   Combine    5001"

"            6   Combine "

"         5001   Node #"

"                To Wetland South of Site"

"             Maximum flow                  0.164    c.m/sec"

"             Hydrograph volume           284.048    c.m"

"                     0.164     0.164     0.164     0.164"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.164     0.000     0.164     0.164"

" 47          FILEI_O Read/Open DIV01300.010hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV01300.010hyd"

"             Overflow at the South Pond"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.164     0.164 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.164     0.164"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.484     0.000     0.164     0.164 c.m/sec"



"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  16.232     2.961      9.749      minutes"

"             Time to Centroid       126.786    114.830    120.946    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1080.43    581.77     1662.21    c.m"

"             Rainfall losses        26.769     2.517      18.281     mm"

"             Runoff depth           31.350     55.602     39.838     mm"

"             Runoff volume          582.80     556.58     1139.38    c.m"

"             Runoff coefficient     0.539      0.957      0.685      "

"             Maximum flow           0.346      0.372      0.484      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.484     0.484     0.164     0.164"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.203     0.484     0.164     0.164 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  26.981     3.929      7.337      minutes"

"             Time to Centroid       153.690    116.351    121.872    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        331.28     331.28     662.56     c.m"

"             Rainfall losses        48.437     2.318      25.377     mm"

"             Runoff depth           9.682      55.802     32.742     mm"

"             Runoff volume          55.19      318.07     373.26     c.m"

"             Runoff coefficient     0.167      0.960      0.563      "



"             Maximum flow           0.024      0.199      0.203      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.203     0.687     0.164     0.164"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             1200 mm dia. Culvert at County Road 3"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.687    c.m/sec"

"             Hydrograph volume          1512.631    c.m"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.990     0.687     0.164     0.164 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  27.841     4.055      9.835      minutes"

"             Time to Centroid       154.997    116.514    125.866    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        2991.97    1611.06    4603.03    c.m"

"             Rainfall losses        48.443     2.150      32.241     mm"

"             Runoff depth           9.676      55.969     25.878     mm"

"             Runoff volume          498.11     1551.46    2049.57    c.m"

"             Runoff coefficient     0.166      0.963      0.445      "

"             Maximum flow           0.209      0.960      0.990      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.990     1.677     0.164     0.164"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             North of Thunderbird Subdivision via Stormwater Block"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.677    c.m/sec"

"             Hydrograph volume          3562.207    c.m"

" 52          CHANNEL DESIGN"

"        1.677   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.500   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.500   Gradient   %"

"             Depth of flow                 0.442    metre"

"             Velocity                      1.344    m/sec"

"             Channel capacity              9.529    c.m/sec"

"             Critical depth                0.387    metre"

" 53          ROUTE    Channel Route 242"

"       242.00      Channel Route 242 Reach length   ( metre)"

"        0.470   X-factor <= 0.5"

"      135.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  1.576    c.m/sec"

"                     0.990     1.677     1.576     0.164 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.990     1.576     1.576     0.164"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"



"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.177     1.576     1.576     0.164 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  25.348     3.691      8.985      minutes"

"             Time to Centroid       151.251    116.044    124.650    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        3449.08    1857.20    5306.27    c.m"

"             Rainfall losses        48.462     2.680      32.438     mm"

"             Runoff depth           9.657      55.439     25.681     mm"

"             Runoff volume          573.12     1771.56    2344.68    c.m"

"             Runoff coefficient     0.166      0.954      0.442      "

"             Maximum flow           0.272      1.136      1.177      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.177     2.540     1.576     0.164"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville North Development Flow and Volume"

" 54          POND DESIGN"

"        2.540   Current peak flow    c.m/sec"

"        0.394   Target outflow    c.m/sec"

"       5906.9   Hydrograph volume    c.m"

"          28.   Number of stages"

"      482.350   Minimum water level    metre"

"      485.200   Maximum water level    metre"

"      482.350   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                482.350     0.000     0.000"

"                482.400   0.00300   105.100"

"                482.500   0.00600   324.300"

"                482.600   0.02300   555.900"

"                482.700   0.03300   799.900"

"                482.800   0.04000  1056.500"

"                482.900   0.08700  1325.900"

"                483.000    0.2130  1608.200"

"                483.100    0.5120  1903.600"



"                483.200    0.6560  2212.100"

"                483.300    0.6620  2534.000"

"                483.400    0.6680  2869.500"

"                483.500    0.6740  3218.600"

"                483.600    0.6790  3581.500"

"                483.700    0.6910  3958.300"

"                483.800    0.6970  4349.300"

"                483.900    0.7020  4754.600"

"                484.000    0.7070  5174.300"

"                484.100    0.7120  5608.500"

"                484.400    0.7290  7000.200"

"                484.500    0.7340  7494.200"

"                484.600    0.7390  8003.600"

"                484.700    0.7440  8528.400"

"                484.800    0.7470  9068.900"

"                484.900    0.7490  9625.100"

"                485.000     1.834  10197.30"

"                485.100     3.843  10785.60"

"                485.200     6.484  11390.10"

"             Peak outflow                  0.669    c.m/sec"

"             Maximum level               483.416    metre"

"             Maximum storage            2926.564    c.m"

"             Centroidal lag                5.116   hours"

"                  1.177     2.540     0.669     0.164 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.177     0.669     0.669     0.164"

" 56          DIVERSION"

"         2400   Node number"

"        0.747   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02400.010hyd"

"             Major flow at 2400"

"                     1.177     0.669     0.669     0.164 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.177     0.669     0.669     0.164"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.177     0.669     0.669     0.164"

" 81          ADD COMMENT=================================================="

"          2  Lines of comment"

"             Thunderbird Drain Improvements - Marsville North "

"             Subdivision Branch"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"



"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.669    c.m/sec"

"             Hydrograph volume          5913.385    c.m"

"                     1.177     0.669     0.669     0.669"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.177     0.000     0.669     0.669"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.272     0.000     0.669     0.669 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  49.890     7.265      39.892     minutes"

"             Time to Centroid       188.344    121.626    172.694    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        5488.19    288.85     5777.04    c.m"

"             Rainfall losses        48.440     1.765      46.106     mm"

"             Runoff depth           9.679      56.354     12.013     mm"

"             Runoff volume          913.98     280.08     1194.06    c.m"

"             Runoff coefficient     0.167      0.970      0.207      "

"             Maximum flow           0.251      0.171      0.272      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.272     0.272     0.669     0.669"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"



"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.463     0.272     0.669     0.669 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  42.950     6.255      37.368     minutes"

"             Time to Centroid       177.837    120.073    169.049    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        8788.95    271.82     9060.77    c.m"

"             Rainfall losses        48.437     1.950      47.043     mm"

"             Runoff depth           9.682      56.169     11.076     mm"

"             Runoff volume          1464.12    262.70     1726.82    c.m"

"             Runoff coefficient     0.167      0.966      0.191      "

"             Maximum flow           0.440      0.158      0.463      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.463     0.711     0.669     0.669"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.463     0.711     0.711     0.669"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  0.711    c.m/sec"

"             Hydrograph volume          2920.879    c.m"

"                     0.463     0.711     0.711     0.711"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.463     0.000     0.711     0.711"



" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.024     0.000     0.711     0.711 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  18.942     2.759      10.768     minutes"

"             Time to Centroid       141.573    114.415    127.856    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        177.84     31.38      209.23     c.m"

"             Rainfall losses        48.469     2.308      41.545     mm"

"             Runoff depth           9.651      55.811     16.575     mm"

"             Runoff volume          29.53      30.14      59.67      c.m"

"             Runoff coefficient     0.166      0.960      0.285      "

"             Maximum flow           0.017      0.020      0.024      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.024     0.024     0.711     0.711"

" 56          DIVERSION"

"         2450   Node number"

"        0.018   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.006    c.m/sec"

"             Volume of diverted flow       4.348    c.m"

"             DIV02450.010hyd"

"             Major flow at 2450"

"                     0.024     0.024     0.018     0.711 c.m/sec"



" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.681    c.m/sec"

"             Hydrograph volume          5968.708    c.m"

"                     0.024     0.024     0.018     0.681"

" 40          HYDROGRAPH   Confluence    5004"

"            7   Confluence "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.681    c.m/sec"

"             Hydrograph volume          5968.708    c.m"

"                     0.024     0.681     0.018     0.000"

" 51          PIPE DESIGN"

"        0.681   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.675   Diameter    metre"

"        0.400   Gradient   %"

"             Surcharged HGL                0.657    %"

"             Velocity                      1.903    m/sec"

"             Pipe capacity                 0.532    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 191"

"       190.50      Pipe Route 191 Reach length   ( metre)"

"        0.328   X-factor <= 0.5"

"       89.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.681    c.m/sec"

"                     0.024     0.681     0.681     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.995    c.m/sec"

"             Hydrograph volume         13424.660    c.m"

"                     0.024     0.681     0.681     0.995"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.024     0.000     0.681     0.995"

" 47          FILEI_O Read/Open DIV02400.010hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02400.010hyd"



"             Major flow at 2400"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.681     0.995 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.681     0.995"

" 47          FILEI_O Read/Open DIV02450.010hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02450.010hyd"

"             Major flow at 2450"

"             Total volume                  4.348    c.m"

"             Maximum flow                  0.006    c.m/sec"

"                  0.006     0.000     0.681     0.995 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.006     0.006     0.681     0.995"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.006     0.006     0.006     0.995"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.006    c.m/sec"

"             Hydrograph volume             4.348    c.m"

"                     0.006     0.006     0.006     0.006"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.006     0.000     0.006     0.006"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.251     0.000     0.006     0.006 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  61.792     8.999      61.791     minutes"

"             Time to Centroid       206.322    124.339    206.322    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        7009.16    0.01       7009.16    c.m"

"             Rainfall losses        48.437     1.689      48.437     mm"

"             Runoff depth           9.682      56.430     9.682      mm"

"             Runoff volume          1167.64    0.01       1167.64    c.m"

"             Runoff coefficient     0.167      0.000      0.167      "

"             Maximum flow           0.251      0.000      0.251      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.251     0.251     0.006     0.006"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.307     0.251     0.006     0.006 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"



"             Time of concentration  64.340     9.370      64.340     minutes"

"             Time to Centroid       210.179    124.933    210.178    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        8694.61    0.01       8694.62    c.m"

"             Rainfall losses        48.437     1.722      48.437     mm"

"             Runoff depth           9.682      56.397     9.682      mm"

"             Runoff volume          1448.43    0.01       1448.44    c.m"

"             Runoff coefficient     0.167      0.000      0.167      "

"             Maximum flow           0.307      0.000      0.307      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.307     0.559     0.006     0.006"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.307     0.559     0.559     0.006"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.559    c.m/sec"

"             Hydrograph volume          2620.430    c.m"

"                     0.307     0.559     0.559     0.559"

" 40          HYDROGRAPH   Confluence    5005"

"            7   Confluence "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.559    c.m/sec"

"             Hydrograph volume          2620.430    c.m"

"                     0.307     0.559     0.559     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.307     0.559     0.559     0.000"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.175    c.m/sec"

"             Hydrograph volume          5541.307    c.m"

"                     0.307     0.559     0.559     1.175"

" 40          HYDROGRAPH   Confluence    5000"

"            7   Confluence "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.995    c.m/sec"

"             Hydrograph volume         13424.660    c.m"

"                     0.307     0.995     0.559     0.000"

" 51          PIPE DESIGN"

"        0.995   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.750   Diameter    metre"



"        0.400   Gradient   %"

"             Surcharged HGL                0.799    %"

"             Velocity                      2.252    m/sec"

"             Pipe capacity                 0.704    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 760"

"       760.00      Pipe Route 760 Reach length   ( metre)"

"        0.450   X-factor <= 0.5"

"      331.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.995    c.m/sec"

"                     0.307     0.995     0.995     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  2.164    c.m/sec"

"             Hydrograph volume         18965.961    c.m"

"                     0.307     0.995     0.995     2.164"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Confluence of Closed-Piped and Open Channel"

" 40          HYDROGRAPH   Confluence    5002"

"            7   Confluence "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  2.164    c.m/sec"

"             Hydrograph volume         18965.961    c.m"

"                     0.307     2.164     0.995     0.000"

" 52          CHANNEL DESIGN"

"        2.164   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.733    metre"

"             Velocity                      1.407    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.584    metre"

" 52          CHANNEL DESIGN"

"        2.164   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"



"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.733    metre"

"             Velocity                      1.407    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.584    metre"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.307     0.000     0.995     0.000"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.251     0.000     0.995     0.000 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  40.412     5.885      14.260     minutes"

"             Time to Centroid       174.013    119.470    132.701    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        774.44     417.00     1191.44    c.m"

"             Rainfall losses        48.441     1.995      32.185     mm"

"             Runoff depth           9.678      56.124     25.934     mm"

"             Runoff volume          128.96     402.69     531.66     c.m"

"             Runoff coefficient     0.167      0.966      0.446      "

"             Maximum flow           0.042      0.239      0.251      c.m/sec"



" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.251     0.251     0.995     0.000"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.431     0.251     0.995     0.000 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  66.332     9.660      53.035     minutes"

"             Time to Centroid       213.197    125.400    192.598    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1.1241     0.0592     1.1833     ha-m"

"             Rainfall losses        48.441     1.749      46.107     mm"

"             Runoff depth           9.678      56.370     12.013     mm"

"             Runoff volume          1871.92    573.85     2445.76    c.m"

"             Runoff coefficient     0.167      0.970      0.207      "

"             Maximum flow           0.393      0.305      0.431      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.431     0.626     0.995     0.000"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"



"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.106     0.626     0.995     0.000 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  26.662     3.883      9.439      minutes"

"             Time to Centroid       153.211    116.293    125.297    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        317.33     170.87     488.20     c.m"

"             Rainfall losses        48.439     2.392      32.323     mm"

"             Runoff depth           9.680      55.727     25.797     mm"

"             Runoff volume          52.85      163.84     216.69     c.m"

"             Runoff coefficient     0.167      0.959      0.444      "

"             Maximum flow           0.024      0.103      0.106      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.106     0.716     0.995     0.000"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"



"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.611     0.716     0.995     0.000 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  30.608     4.457      10.786     minutes"

"             Time to Centroid       159.183    117.112    127.293    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1911.54    1029.29    2940.83    c.m"

"             Rainfall losses        48.439     1.811      32.119     mm"

"             Runoff depth           9.681      56.308     26.000     mm"

"             Runoff volume          318.39     997.21     1315.61    c.m"

"             Runoff coefficient     0.167      0.969      0.447      "

"             Maximum flow           0.129      0.594      0.611      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.611     1.286     0.995     0.000"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.051     1.286     0.995     0.000 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "



"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  29.391     4.280      23.513     minutes"

"             Time to Centroid       157.347    116.830    147.862    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        695.69     36.62      732.30     c.m"

"             Rainfall losses        48.444     1.931      46.118     mm"

"             Runoff depth           9.676      56.188     12.001     mm"

"             Runoff volume          115.82     35.40      151.21     c.m"

"             Runoff coefficient     0.166      0.967      0.206      "

"             Maximum flow           0.048      0.021      0.051      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.051     1.324     0.995     0.000"

" 38          START/RE-START TOTALS 3400"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                                 Post_25yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 8:51:00 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      746.059   Coefficient A"

"        0.085   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           175.653    mm/hr"

"             Total depth                  67.239    mm"

"            6   025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.202     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  35.541     5.860      32.627     minutes"

"             Time to Centroid       175.235    118.972    169.711    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2387.11    73.83      2460.94    c.m"

"             Rainfall losses        48.721     2.060      47.321     mm"

"             Runoff depth           18.518     65.178     19.918     mm"

"             Runoff volume          657.43     71.57      728.99     c.m"

"             Runoff coefficient     0.275      0.969      0.296      "

"             Maximum flow           0.194      0.043      0.202      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.202     0.202     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     3.079     0.202     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  70.650     11.649     31.941     minutes"

"             Time to Centroid       235.230    128.137    164.970    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.1827     0.6368     1.8195     ha-m"

"             Rainfall losses        48.711     1.603      32.223     mm"

"             Runoff depth           18.528     65.636     35.016     mm"



"             Runoff volume          3258.86    6216.37    9475.24    c.m"

"             Runoff coefficient     0.276      0.976      0.521      "

"             Maximum flow           0.531      2.989      3.079      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.079     3.187     0.000     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville South Subdivision Stormwater Management Facility"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  3.187    c.m/sec"

"             Hydrograph volume         10204.229    c.m"

" 54          POND DESIGN"

"        3.187   Current peak flow    c.m/sec"

"        0.200   Target outflow    c.m/sec"

"      10204.2   Hydrograph volume    c.m"

"          24.   Number of stages"

"      484.900   Minimum water level    metre"

"      487.200   Maximum water level    metre"

"      484.900   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                484.900     0.000     0.000"

"                485.000   0.01200   642.900"

"                485.100   0.02300  1316.600"

"                485.200    0.1190  2021.300"

"                485.300    0.3140  2757.200"

"                485.400    0.3140  3524.300"

"                485.500    0.3170  4322.900"

"                485.600    0.3170  5153.000"

"                485.700    0.3210  6014.900"

"                485.800    0.3240  6908.700"

"                485.900    0.3240  7834.500"

"                486.000    0.3270  8792.400"

"                486.100    0.3300  9782.700"

"                486.200    0.3300  10805.50"

"                486.300    0.3330  11860.90"

"                486.400    0.3330  12949.00"

"                486.500    0.3360  14070.10"

"                486.600    0.3390  15224.30"

"                486.700    0.3390  16411.70"

"                486.800    0.3420  17632.50"

"                486.900    0.3450  18886.90"

"                487.000    0.3450  20174.90"

"                487.100     1.389  21496.80"

"                487.200     3.328  22852.30"

"             Peak outflow                  0.321    c.m/sec"

"             Maximum level               485.712    metre"



"             Maximum storage            6123.028    c.m"

"             Centroidal lag                8.583   hours"

"                  3.079     3.187     0.321     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     3.079     0.321     0.321     0.000"

" 56          DIVERSION"

"         1300   Node number"

"        0.345   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV01300.025hyd"

"             Overflow at the South Pond"

"                     3.079     0.321     0.321     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     3.079     0.321     0.321     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Thunderbird Drain Improvements - Marsville South Branch"

" 51          PIPE DESIGN"

"        0.321   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.525   Diameter    metre"

"        0.500   Gradient   %"

"             Surcharged HGL                0.558    %"

"             Velocity                      1.485    m/sec"

"             Pipe capacity                 0.304    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 546"

"       546.00      Pipe Route 546 Reach length   ( metre)"

"        0.465   X-factor <= 0.5"

"      276.518   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.000   Beta weighting factor"

"        0.000   Routing time step   ( seconds)"

"            0   No. of sub-reaches"

"             Peak outflow                  0.321    c.m/sec"

"                     3.079     0.321     0.321     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     3.079     0.321     0.321     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     3.079     0.321     0.321     0.000"

" 40          HYDROGRAPH   Combine    5000"



"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.321    c.m/sec"

"             Hydrograph volume         10202.575    c.m"

"                     3.079     0.321     0.321     0.321"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     3.079     0.000     0.321     0.321"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.207     0.000     0.321     0.321 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  10.021     1.652      4.536      minutes"

"             Time to Centroid       131.749    112.001    118.806    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        480.76     258.87     739.63     c.m"

"             Rainfall losses        48.899     2.449      32.642     mm"

"             Runoff depth           18.340     64.790     34.597     mm"

"             Runoff volume          131.13     249.44     380.57     c.m"

"             Runoff coefficient     0.273      0.964      0.515      "

"             Maximum flow           0.098      0.173      0.207      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.207     0.207     0.321     0.321"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.207     0.207     0.207     0.321"

" 40          HYDROGRAPH   Combine    5001"

"            6   Combine "

"         5001   Node #"

"                To Wetland South of Site"

"             Maximum flow                  0.207    c.m/sec"

"             Hydrograph volume           380.571    c.m"

"                     0.207     0.207     0.207     0.207"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.207     0.000     0.207     0.207"

" 47          FILEI_O Read/Open DIV01300.025hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV01300.025hyd"

"             Overflow at the South Pond"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.207     0.207 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.207     0.207"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.607     0.000     0.207     0.207 c.m/sec"



"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  15.215     2.781      9.428      minutes"

"             Time to Centroid       127.913    113.998    121.437    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1249.97    673.06     1923.03    c.m"

"             Rainfall losses        27.168     2.463      18.521     mm"

"             Runoff depth           40.071     64.776     48.718     mm"

"             Runoff volume          744.92     648.41     1393.33    c.m"

"             Runoff coefficient     0.596      0.963      0.725      "

"             Maximum flow           0.432      0.439      0.607      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.607     0.607     0.207     0.207"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.245     0.607     0.207     0.207 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  22.382     3.690      7.858      minutes"

"             Time to Centroid       152.801    115.577    123.876    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        383.26     383.26     766.52     c.m"

"             Rainfall losses        48.772     2.879      25.826     mm"

"             Runoff depth           18.467     64.359     41.413     mm"

"             Runoff volume          105.26     366.85     472.11     c.m"

"             Runoff coefficient     0.275      0.957      0.616      "



"             Maximum flow           0.047      0.237      0.245      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.245     0.848     0.207     0.207"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             1200 mm dia. Culvert at County Road 3"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.848    c.m/sec"

"             Hydrograph volume          1865.443    c.m"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.209     0.848     0.207     0.207 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  23.096     3.808      10.509     minutes"

"             Time to Centroid       153.990    115.729    129.022    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        3461.46    1863.86    5325.32    c.m"

"             Rainfall losses        48.729     2.672      32.609     mm"

"             Runoff depth           18.510     64.567     34.630     mm"

"             Runoff volume          952.88     1789.80    2742.67    c.m"

"             Runoff coefficient     0.275      0.960      0.515      "

"             Maximum flow           0.421      1.142      1.209      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     1.209     2.056     0.207     0.207"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             North of Thunderbird Subdivision via Stormwater Block"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.056    c.m/sec"

"             Hydrograph volume          4608.114    c.m"

" 52          CHANNEL DESIGN"

"        2.056   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.500   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.500   Gradient   %"

"             Depth of flow                 0.488    metre"

"             Velocity                      1.419    m/sec"

"             Channel capacity              9.529    c.m/sec"

"             Critical depth                0.432    metre"

" 53          ROUTE    Channel Route 242"

"       242.00      Channel Route 242 Reach length   ( metre)"

"        0.467   X-factor <= 0.5"

"      127.872   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  1.952    c.m/sec"

"                     1.209     2.056     1.952     0.207 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.209     1.952     1.952     0.207"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"



"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.440     1.952     1.952     0.207 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  21.028     3.467      9.589      minutes"

"             Time to Centroid       150.423    115.200    127.479    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        3990.29    2148.62    6138.91    c.m"

"             Rainfall losses        48.713     2.954      32.697     mm"

"             Runoff depth           18.526     64.285     34.541     mm"

"             Runoff volume          1099.42    2054.22    3153.64    c.m"

"             Runoff coefficient     0.276      0.956      0.514      "

"             Maximum flow           0.497      1.350      1.440      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.440     3.158     1.952     0.207"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville North Development Flow and Volume"

" 54          POND DESIGN"

"        3.158   Current peak flow    c.m/sec"

"        0.394   Target outflow    c.m/sec"

"       7761.8   Hydrograph volume    c.m"

"          28.   Number of stages"

"      482.350   Minimum water level    metre"

"      485.200   Maximum water level    metre"

"      482.350   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                482.350     0.000     0.000"

"                482.400   0.00300   105.100"

"                482.500   0.00600   324.300"

"                482.600   0.02300   555.900"

"                482.700   0.03300   799.900"

"                482.800   0.04000  1056.500"

"                482.900   0.08700  1325.900"

"                483.000    0.2130  1608.200"

"                483.100    0.5120  1903.600"



"                483.200    0.6560  2212.100"

"                483.300    0.6620  2534.000"

"                483.400    0.6680  2869.500"

"                483.500    0.6740  3218.600"

"                483.600    0.6790  3581.500"

"                483.700    0.6910  3958.300"

"                483.800    0.6970  4349.300"

"                483.900    0.7020  4754.600"

"                484.000    0.7070  5174.300"

"                484.100    0.7120  5608.500"

"                484.400    0.7290  7000.200"

"                484.500    0.7340  7494.200"

"                484.600    0.7390  8003.600"

"                484.700    0.7440  8528.400"

"                484.800    0.7470  9068.900"

"                484.900    0.7490  9625.100"

"                485.000     1.834  10197.30"

"                485.100     3.843  10785.60"

"                485.200     6.484  11390.10"

"             Peak outflow                  0.691    c.m/sec"

"             Maximum level               483.705    metre"

"             Maximum storage            3977.689    c.m"

"             Centroidal lag                4.785   hours"

"                  1.440     3.158     0.691     0.207 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.440     0.691     0.691     0.207"

" 56          DIVERSION"

"         2400   Node number"

"        0.747   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02400.025hyd"

"             Major flow at 2400"

"                     1.440     0.691     0.691     0.207 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.440     0.691     0.691     0.207"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.440     0.691     0.691     0.207"

" 81          ADD COMMENT=================================================="

"          2  Lines of comment"

"             Thunderbird Drain Improvements - Marsville North "

"             Subdivision Branch"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"



"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.691    c.m/sec"

"             Hydrograph volume          7754.392    c.m"

"                     1.440     0.691     0.691     0.691"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.440     0.000     0.691     0.691"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.509     0.000     0.691     0.691 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  41.387     6.824      35.983     minutes"

"             Time to Centroid       185.246    120.562    175.134    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        6349.37    334.18     6683.54    c.m"

"             Rainfall losses        48.726     2.062      46.393     mm"

"             Runoff depth           18.513     65.177     20.846     mm"

"             Runoff volume          1748.17    323.93     2072.10    c.m"

"             Runoff coefficient     0.275      0.969      0.310      "

"             Maximum flow           0.480      0.199      0.509      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.509     0.509     0.691     0.691"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"



"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.856     0.509     0.691     0.691 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  35.630     5.875      32.709     minutes"

"             Time to Centroid       175.384    118.999    169.850    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.0168     0.0314     1.0483     ha-m"

"             Rainfall losses        48.719     2.068      47.320     mm"

"             Runoff depth           18.520     65.171     19.919     mm"

"             Runoff volume          2800.61    304.80     3105.41    c.m"

"             Runoff coefficient     0.275      0.969      0.296      "

"             Maximum flow           0.824      0.182      0.856      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.856     1.342     0.691     0.691"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.856     1.342     1.342     0.691"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.342    c.m/sec"

"             Hydrograph volume          5177.513    c.m"

"                     0.856     1.342     1.342     1.342"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.856     0.000     1.342     1.342"



" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.039     0.000     1.342     1.342 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  15.714     2.591      10.687     minutes"

"             Time to Centroid       141.430    113.606    130.772    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        205.75     36.31      242.06     c.m"

"             Rainfall losses        48.771     2.264      41.795     mm"

"             Runoff depth           18.468     64.975     25.444     mm"

"             Runoff volume          56.51      35.09      91.60      c.m"

"             Runoff coefficient     0.275      0.966      0.378      "

"             Maximum flow           0.035      0.024      0.039      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.039     0.039     1.342     1.342"

" 56          DIVERSION"

"         2450   Node number"

"        0.018   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.021    c.m/sec"

"             Volume of diverted flow      19.945    c.m"

"             DIV02450.025hyd"

"             Major flow at 2450"

"                     0.039     0.039     0.018     1.342 c.m/sec"



" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.699    c.m/sec"

"             Hydrograph volume          7826.042    c.m"

"                     0.039     0.039     0.018     0.699"

" 40          HYDROGRAPH   Confluence    5004"

"            7   Confluence "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.699    c.m/sec"

"             Hydrograph volume          7826.042    c.m"

"                     0.039     0.699     0.018     0.000"

" 51          PIPE DESIGN"

"        0.699   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.675   Diameter    metre"

"        0.400   Gradient   %"

"             Surcharged HGL                0.692    %"

"             Velocity                      1.954    m/sec"

"             Pipe capacity                 0.532    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 191"

"       190.50      Pipe Route 191 Reach length   ( metre)"

"        0.328   X-factor <= 0.5"

"       89.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.699    c.m/sec"

"                     0.039     0.699     0.699     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.016    c.m/sec"

"             Hydrograph volume         18028.641    c.m"

"                     0.039     0.699     0.699     1.016"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.039     0.000     0.699     1.016"

" 47          FILEI_O Read/Open DIV02400.025hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02400.025hyd"



"             Major flow at 2400"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.699     1.016 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.699     1.016"

" 47          FILEI_O Read/Open DIV02450.025hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02450.025hyd"

"             Major flow at 2450"

"             Total volume                 19.945    c.m"

"             Maximum flow                  0.021    c.m/sec"

"                  0.021     0.000     0.699     1.016 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.021     0.021     0.699     1.016"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.021     0.021     0.021     1.016"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.021    c.m/sec"

"             Hydrograph volume            19.945    c.m"

"                     0.021     0.021     0.021     0.021"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.021     0.000     0.021     0.021"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.488     0.000     0.021     0.021 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  51.260     8.452      51.260     minutes"

"             Time to Centroid       202.095    123.028    202.095    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        8109.00    0.01       8109.01    c.m"

"             Rainfall losses        48.715     1.723      48.715     mm"

"             Runoff depth           18.524     65.516     18.524     mm"

"             Runoff volume          2233.98    0.01       2233.98    c.m"

"             Runoff coefficient     0.275      0.000      0.275      "

"             Maximum flow           0.488      0.000      0.488      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.488     0.488     0.021     0.021"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.576     0.488     0.021     0.021 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"



"             Time of concentration  53.374     8.800      53.374     minutes"

"             Time to Centroid       205.714    123.584    205.714    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.0059     0.0000     1.0059     ha-m"

"             Rainfall losses        48.720     1.732      48.720     mm"

"             Runoff depth           18.519     65.507     18.519     mm"

"             Runoff volume          2770.43    0.01       2770.44    c.m"

"             Runoff coefficient     0.275      0.000      0.275      "

"             Maximum flow           0.576      0.000      0.576      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.576     1.057     0.021     0.021"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.576     1.057     1.057     0.021"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  1.057    c.m/sec"

"             Hydrograph volume          5024.371    c.m"

"                     0.576     1.057     1.057     1.057"

" 40          HYDROGRAPH   Confluence    5005"

"            7   Confluence "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  1.057    c.m/sec"

"             Hydrograph volume          5024.371    c.m"

"                     0.576     1.057     1.057     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.576     1.057     1.057     0.000"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  2.242    c.m/sec"

"             Hydrograph volume         10201.879    c.m"

"                     0.576     1.057     1.057     2.242"

" 40          HYDROGRAPH   Confluence    5000"

"            7   Confluence "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.016    c.m/sec"

"             Hydrograph volume         18028.641    c.m"

"                     0.576     1.016     1.057     0.000"

" 51          PIPE DESIGN"

"        1.016   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.750   Diameter    metre"



"        0.400   Gradient   %"

"             Surcharged HGL                0.832    %"

"             Velocity                      2.299    m/sec"

"             Pipe capacity                 0.704    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 760"

"       760.00      Pipe Route 760 Reach length   ( metre)"

"        0.450   X-factor <= 0.5"

"      331.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  1.016    c.m/sec"

"                     0.576     1.016     1.016     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.257    c.m/sec"

"             Hydrograph volume         28230.477    c.m"

"                     0.576     1.016     1.016     3.257"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Confluence of Closed-Piped and Open Channel"

" 40          HYDROGRAPH   Confluence    5002"

"            7   Confluence "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.257    c.m/sec"

"             Hydrograph volume         28230.477    c.m"

"                     0.576     3.257     1.016     0.000"

" 52          CHANNEL DESIGN"

"        3.257   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.891    metre"

"             Velocity                      1.563    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.723    metre"

" 52          CHANNEL DESIGN"

"        3.257   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"



"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.891    metre"

"             Velocity                      1.563    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.723    metre"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.576     0.000     1.016     0.000"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.302     0.000     1.016     0.000 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  33.524     5.527      15.184     minutes"

"             Time to Centroid       171.778    118.383    136.800    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        895.96     482.44     1378.40    c.m"

"             Rainfall losses        48.712     1.893      32.325     mm"

"             Runoff depth           18.527     65.346     34.914     mm"

"             Runoff volume          246.87     468.86     715.73     c.m"

"             Runoff coefficient     0.276      0.972      0.519      "

"             Maximum flow           0.078      0.275      0.302      c.m/sec"



" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.302     0.302     1.016     0.000"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.783     0.302     1.016     0.000 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  55.026     9.073      47.816     minutes"

"             Time to Centroid       208.530    124.016    195.269    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1.3005     0.0684     1.3690     ha-m"

"             Rainfall losses        48.711     1.726      46.362     mm"

"             Runoff depth           18.528     65.513     20.877     mm"

"             Runoff volume          3583.63    666.92     4250.55    c.m"

"             Runoff coefficient     0.276      0.974      0.310      "

"             Maximum flow           0.737      0.366      0.783      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.783     0.866     1.016     0.000"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"



"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.130     0.866     1.016     0.000 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  22.118     3.647      10.077     minutes"

"             Time to Centroid       152.328    115.517    128.333    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        367.12     197.68     564.81     c.m"

"             Rainfall losses        48.754     2.965      32.728     mm"

"             Runoff depth           18.485     64.274     34.511     mm"

"             Runoff volume          100.93     188.96     289.89     c.m"

"             Runoff coefficient     0.275      0.956      0.513      "

"             Maximum flow           0.045      0.123      0.130      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.130     0.940     1.016     0.000"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"



"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.746     0.940     1.016     0.000 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  25.391     4.186      11.505     minutes"

"             Time to Centroid       157.919    116.225    130.615    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2211.49    1190.80    3402.29    c.m"

"             Rainfall losses        48.753     2.099      32.424     mm"

"             Runoff depth           18.486     65.140     34.815     mm"

"             Runoff volume          608.01     1153.63    1761.63    c.m"

"             Runoff coefficient     0.275      0.969      0.518      "

"             Maximum flow           0.243      0.710      0.746      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.746     1.638     1.016     0.000"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.101     1.638     1.016     0.000 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "



"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  24.382     4.020      21.210     minutes"

"             Time to Centroid       156.183    116.000    149.924    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        804.85     42.36      847.21     c.m"

"             Rainfall losses        48.716     2.305      46.395     mm"

"             Runoff depth           18.523     64.934     20.844     mm"

"             Runoff volume          221.72     40.91      262.63     c.m"

"             Runoff coefficient     0.275      0.966      0.310      "

"             Maximum flow           0.096      0.026      0.101      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.101     1.701     1.016     0.000"

" 38          START/RE-START TOTALS 3400"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                                 Post_50yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 8:58:39 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      820.361   Coefficient A"

"        0.010   Constant B"

"        0.691   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           194.803    mm/hr"

"             Total depth                  74.358    mm"

"            6   050hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.268     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  33.356     5.622      31.120     minutes"

"             Time to Centroid       171.836    118.392    167.527    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2639.85    81.64      2721.50    c.m"

"             Rainfall losses        48.832     1.991      47.427     mm"

"             Runoff depth           25.525     72.367     26.931     mm"

"             Runoff volume          906.21     79.46      985.66     c.m"

"             Runoff coefficient     0.343      0.973      0.362      "

"             Maximum flow           0.259      0.047      0.268      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.268     0.268     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     3.522     0.268     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  66.305     11.176     32.939     minutes"

"             Time to Centroid       227.609    127.257    166.871    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.3079     0.7042     2.0121     ha-m"

"             Rainfall losses        48.839     1.695      32.338     mm"

"             Runoff depth           25.519     72.663     42.019     mm"



"             Runoff volume          0.4489     0.6882     1.1370     ha-m"

"             Runoff coefficient     0.343      0.977      0.565      "

"             Maximum flow           0.714      3.396      3.522      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.522     3.659     0.000     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville South Subdivision Stormwater Management Facility"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  3.659    c.m/sec"

"             Hydrograph volume         12356.112    c.m"

" 54          POND DESIGN"

"        3.659   Current peak flow    c.m/sec"

"        0.200   Target outflow    c.m/sec"

"      12356.1   Hydrograph volume    c.m"

"          24.   Number of stages"

"      484.900   Minimum water level    metre"

"      487.200   Maximum water level    metre"

"      484.900   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                484.900     0.000     0.000"

"                485.000   0.01200   642.900"

"                485.100   0.02300  1316.600"

"                485.200    0.1190  2021.300"

"                485.300    0.3140  2757.200"

"                485.400    0.3140  3524.300"

"                485.500    0.3170  4322.900"

"                485.600    0.3170  5153.000"

"                485.700    0.3210  6014.900"

"                485.800    0.3240  6908.700"

"                485.900    0.3240  7834.500"

"                486.000    0.3270  8792.400"

"                486.100    0.3300  9782.700"

"                486.200    0.3300  10805.50"

"                486.300    0.3330  11860.90"

"                486.400    0.3330  12949.00"

"                486.500    0.3360  14070.10"

"                486.600    0.3390  15224.30"

"                486.700    0.3390  16411.70"

"                486.800    0.3420  17632.50"

"                486.900    0.3450  18886.90"

"                487.000    0.3450  20174.90"

"                487.100     1.389  21496.80"

"                487.200     3.328  22852.30"

"             Peak outflow                  0.324    c.m/sec"

"             Maximum level               485.801    metre"



"             Maximum storage            6915.190    c.m"

"             Centroidal lag                8.952   hours"

"                  3.522     3.659     0.324     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     3.522     0.324     0.324     0.000"

" 56          DIVERSION"

"         1300   Node number"

"        0.345   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV01300.050hyd"

"             Overflow at the South Pond"

"                     3.522     0.324     0.324     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     3.522     0.324     0.324     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Thunderbird Drain Improvements - Marsville South Branch"

" 51          PIPE DESIGN"

"        0.324   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.525   Diameter    metre"

"        0.500   Gradient   %"

"             Surcharged HGL                0.568    %"

"             Velocity                      1.497    m/sec"

"             Pipe capacity                 0.304    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 546"

"       546.00      Pipe Route 546 Reach length   ( metre)"

"        0.465   X-factor <= 0.5"

"      276.518   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.000   Beta weighting factor"

"        0.000   Routing time step   ( seconds)"

"            0   No. of sub-reaches"

"             Peak outflow                  0.324    c.m/sec"

"                     3.522     0.324     0.324     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     3.522     0.324     0.324     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     3.522     0.324     0.324     0.000"

" 40          HYDROGRAPH   Combine    5000"



"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.324    c.m/sec"

"             Hydrograph volume         12346.680    c.m"

"                     3.522     0.324     0.324     0.324"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     3.522     0.000     0.324     0.324"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.241     0.000     0.324     0.324 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  9.405      1.585      4.686      minutes"

"             Time to Centroid       131.373    111.785    119.552    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        531.66     286.28     817.94     c.m"

"             Rainfall losses        48.971     2.606      32.743     mm"

"             Runoff depth           25.387     71.752     41.615     mm"

"             Runoff volume          181.52     276.25     457.76     c.m"

"             Runoff coefficient     0.341      0.965      0.560      "

"             Maximum flow           0.132      0.192      0.241      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.241     0.241     0.324     0.324"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.241     0.241     0.241     0.324"

" 40          HYDROGRAPH   Combine    5001"

"            6   Combine "

"         5001   Node #"

"                To Wetland South of Site"

"             Maximum flow                  0.241    c.m/sec"

"             Hydrograph volume           457.761    c.m"

"                     0.241     0.241     0.241     0.241"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.241     0.000     0.241     0.241"

" 47          FILEI_O Read/Open DIV01300.050hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV01300.050hyd"

"             Overflow at the South Pond"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.241     0.241 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.241     0.241"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.709     0.000     0.241     0.241 c.m/sec"



"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  14.581     2.668      9.189      minutes"

"             Time to Centroid       128.562    113.597    121.789    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1382.31    744.32     2126.63    c.m"

"             Rainfall losses        27.517     2.436      18.739     mm"

"             Runoff depth           46.841     71.922     55.619     mm"

"             Runoff volume          870.77     719.94     1590.70    c.m"

"             Runoff coefficient     0.630      0.967      0.748      "

"             Maximum flow           0.499      0.489      0.709      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.709     0.709     0.241     0.241"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.277     0.709     0.241     0.241 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  21.006     3.541      8.147      minutes"

"             Time to Centroid       150.939    115.159    124.597    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        423.84     423.84     847.68     c.m"

"             Rainfall losses        48.834     3.111      25.972     mm"

"             Runoff depth           25.524     71.247     48.385     mm"

"             Runoff volume          145.49     406.11     551.59     c.m"

"             Runoff coefficient     0.343      0.958      0.651      "



"             Maximum flow           0.060      0.265      0.277      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.277     0.970     0.241     0.241"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             1200 mm dia. Culvert at County Road 3"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.970    c.m/sec"

"             Hydrograph volume          2142.296    c.m"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.376     0.970     0.241     0.241 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  21.676     3.654      10.850     minutes"

"             Time to Centroid       152.088    115.358    130.024    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        3827.94    2061.20    5889.14    c.m"

"             Rainfall losses        48.855     3.104      32.843     mm"

"             Runoff depth           25.502     71.253     41.515     mm"

"             Runoff volume          1312.86    1975.15    3288.01    c.m"

"             Runoff coefficient     0.343      0.958      0.558      "

"             Maximum flow           0.535      1.280      1.376      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     1.376     2.346     0.241     0.241"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             North of Thunderbird Subdivision via Stormwater Block"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.346    c.m/sec"

"             Hydrograph volume          5430.306    c.m"

" 52          CHANNEL DESIGN"

"        2.346   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.500   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.500   Gradient   %"

"             Depth of flow                 0.521    metre"

"             Velocity                      1.470    m/sec"

"             Channel capacity              9.529    c.m/sec"

"             Critical depth                0.463    metre"

" 53          ROUTE    Channel Route 242"

"       242.00      Channel Route 242 Reach length   ( metre)"

"        0.465   X-factor <= 0.5"

"      123.441   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  2.226    c.m/sec"

"                     1.376     2.346     2.226     0.241 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.376     2.226     2.226     0.241"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"



"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.639     2.226     2.226     0.241 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  19.735     3.326      9.878      minutes"

"             Time to Centroid       148.817    114.795    128.379    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        4412.76    2376.10    6788.87    c.m"

"             Rainfall losses        48.876     3.160      32.875     mm"

"             Runoff depth           25.482     71.198     41.482     mm"

"             Runoff volume          1512.21    2275.13    3787.34    c.m"

"             Runoff coefficient     0.343      0.958      0.558      "

"             Maximum flow           0.635      1.509      1.639      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.639     3.598     2.226     0.241"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville North Development Flow and Volume"

" 54          POND DESIGN"

"        3.598   Current peak flow    c.m/sec"

"        0.394   Target outflow    c.m/sec"

"       9217.6   Hydrograph volume    c.m"

"          28.   Number of stages"

"      482.350   Minimum water level    metre"

"      485.200   Maximum water level    metre"

"      482.350   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                482.350     0.000     0.000"

"                482.400   0.00300   105.100"

"                482.500   0.00600   324.300"

"                482.600   0.02300   555.900"

"                482.700   0.03300   799.900"

"                482.800   0.04000  1056.500"

"                482.900   0.08700  1325.900"

"                483.000    0.2130  1608.200"

"                483.100    0.5120  1903.600"



"                483.200    0.6560  2212.100"

"                483.300    0.6620  2534.000"

"                483.400    0.6680  2869.500"

"                483.500    0.6740  3218.600"

"                483.600    0.6790  3581.500"

"                483.700    0.6910  3958.300"

"                483.800    0.6970  4349.300"

"                483.900    0.7020  4754.600"

"                484.000    0.7070  5174.300"

"                484.100    0.7120  5608.500"

"                484.400    0.7290  7000.200"

"                484.500    0.7340  7494.200"

"                484.600    0.7390  8003.600"

"                484.700    0.7440  8528.400"

"                484.800    0.7470  9068.900"

"                484.900    0.7490  9625.100"

"                485.000     1.834  10197.30"

"                485.100     3.843  10785.60"

"                485.200     6.484  11390.10"

"             Peak outflow                  0.703    c.m/sec"

"             Maximum level               483.912    metre"

"             Maximum storage            4803.246    c.m"

"             Centroidal lag                4.727   hours"

"                  1.639     3.598     0.703     0.241 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.639     0.703     0.703     0.241"

" 56          DIVERSION"

"         2400   Node number"

"        0.747   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02400.050hyd"

"             Major flow at 2400"

"                     1.639     0.703     0.703     0.241 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.639     0.703     0.703     0.241"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.639     0.703     0.703     0.241"

" 81          ADD COMMENT=================================================="

"          2  Lines of comment"

"             Thunderbird Drain Improvements - Marsville North "

"             Subdivision Branch"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"



"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.703    c.m/sec"

"             Hydrograph volume          9209.691    c.m"

"                     1.639     0.703     0.703     0.703"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.639     0.000     0.703     0.703"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.640     0.000     0.703     0.703 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  38.842     6.547      34.654     minutes"

"             Time to Centroid       181.131    119.947    173.197    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        7021.61    369.56     7391.16    c.m"

"             Rainfall losses        48.837     2.107      46.501     mm"

"             Runoff depth           25.521     72.250     27.857     mm"

"             Runoff volume          2409.93    359.08     2769.01    c.m"

"             Runoff coefficient     0.343      0.972      0.375      "

"             Maximum flow           0.608      0.219      0.640      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.640     0.640     0.703     0.703"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"



"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.136     0.640     0.703     0.703 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  33.439     5.636      31.198     minutes"

"             Time to Centroid       171.977    118.416    167.660    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.1245     0.0348     1.1592     ha-m"

"             Rainfall losses        48.832     1.996      47.427     mm"

"             Runoff depth           25.525     72.361     26.930     mm"

"             Runoff volume          3860.02    338.43     4198.46    c.m"

"             Runoff coefficient     0.343      0.973      0.362      "

"             Maximum flow           1.102      0.200      1.136      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.136     1.717     0.703     0.703"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.136     1.717     1.717     0.703"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.717    c.m/sec"

"             Hydrograph volume          6967.466    c.m"

"                     1.136     1.717     1.717     1.717"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.136     0.000     1.717     1.717"



" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.049     0.000     1.717     1.717 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  14.748     2.486      10.667     minutes"

"             Time to Centroid       140.371    113.245    131.344    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        227.53     40.15      267.69     c.m"

"             Rainfall losses        48.840     2.238      41.850     mm"

"             Runoff depth           25.517     72.120     32.508     mm"

"             Runoff volume          78.08      38.94      117.03     c.m"

"             Runoff coefficient     0.343      0.970      0.437      "

"             Maximum flow           0.044      0.027      0.049      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.049     0.049     1.717     1.717"

" 56          DIVERSION"

"         2450   Node number"

"        0.018   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.031    c.m/sec"

"             Volume of diverted flow      32.003    c.m"

"             DIV02450.050hyd"

"             Major flow at 2450"

"                     0.049     0.049     0.018     1.717 c.m/sec"



" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.715    c.m/sec"

"             Hydrograph volume          9294.719    c.m"

"                     0.049     0.049     0.018     0.715"

" 40          HYDROGRAPH   Confluence    5004"

"            7   Confluence "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.715    c.m/sec"

"             Hydrograph volume          9294.719    c.m"

"                     0.049     0.715     0.018     0.000"

" 51          PIPE DESIGN"

"        0.715   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.675   Diameter    metre"

"        0.400   Gradient   %"

"             Surcharged HGL                0.723    %"

"             Velocity                      1.997    m/sec"

"             Pipe capacity                 0.532    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 191"

"       190.50      Pipe Route 191 Reach length   ( metre)"

"        0.328   X-factor <= 0.5"

"       89.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.715    c.m/sec"

"                     0.049     0.715     0.715     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.032    c.m/sec"

"             Hydrograph volume         21641.426    c.m"

"                     0.049     0.715     0.715     1.032"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.049     0.000     0.715     1.032"

" 47          FILEI_O Read/Open DIV02400.050hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02400.050hyd"



"             Major flow at 2400"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.715     1.032 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.715     1.032"

" 47          FILEI_O Read/Open DIV02450.050hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02450.050hyd"

"             Major flow at 2450"

"             Total volume                 32.003    c.m"

"             Maximum flow                  0.031    c.m/sec"

"                  0.031     0.000     0.715     1.032 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.031     0.031     0.715     1.032"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.031     0.031     0.031     1.032"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.031    c.m/sec"

"             Hydrograph volume            32.003    c.m"

"                     0.031     0.031     0.031     0.031"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.031     0.000     0.031     0.031"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.649     0.000     0.031     0.031 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  48.108     8.109      48.108     minutes"

"             Time to Centroid       196.811    122.402    196.811    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        8967.54    0.01       8967.55    c.m"

"             Rainfall losses        48.837     1.697      48.837     mm"

"             Runoff depth           25.521     72.661     25.521     mm"

"             Runoff volume          3077.85    0.01       3077.86    c.m"

"             Runoff coefficient     0.343      0.000      0.343      "

"             Maximum flow           0.649      0.000      0.649      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.649     0.649     0.031     0.031"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.766     0.649     0.031     0.031 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"



"             Time of concentration  50.092     8.443      50.092     minutes"

"             Time to Centroid       200.168    122.877    200.168    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.1124     0.0000     1.1124     ha-m"

"             Rainfall losses        48.840     1.746      48.840     mm"

"             Runoff depth           25.518     72.612     25.518     mm"

"             Runoff volume          3817.47    0.01       3817.48    c.m"

"             Runoff coefficient     0.343      0.000      0.343      "

"             Maximum flow           0.766      0.000      0.766      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.766     1.415     0.031     0.031"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.766     1.415     1.415     0.031"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  1.415    c.m/sec"

"             Hydrograph volume          6927.344    c.m"

"                     0.766     1.415     1.415     1.415"

" 40          HYDROGRAPH   Confluence    5005"

"            7   Confluence "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  1.415    c.m/sec"

"             Hydrograph volume          6927.345    c.m"

"                     0.766     1.415     1.415     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.766     1.415     1.415     0.000"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  2.932    c.m/sec"

"             Hydrograph volume         13894.805    c.m"

"                     0.766     1.415     1.415     2.932"

" 40          HYDROGRAPH   Confluence    5000"

"            7   Confluence "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.032    c.m/sec"

"             Hydrograph volume         21641.426    c.m"

"                     0.766     1.032     1.415     0.000"

" 51          PIPE DESIGN"

"        1.032   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.750   Diameter    metre"



"        0.400   Gradient   %"

"             Surcharged HGL                0.858    %"

"             Velocity                      2.335    m/sec"

"             Pipe capacity                 0.704    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 760"

"       760.00      Pipe Route 760 Reach length   ( metre)"

"        0.450   X-factor <= 0.5"

"      331.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  1.032    c.m/sec"

"                     0.766     1.032     1.032     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.964    c.m/sec"

"             Hydrograph volume         35536.234    c.m"

"                     0.766     1.032     1.032     3.964"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Confluence of Closed-Piped and Open Channel"

" 40          HYDROGRAPH   Confluence    5002"

"            7   Confluence "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.964    c.m/sec"

"             Hydrograph volume         35536.230    c.m"

"                     0.766     3.964     1.032     0.000"

" 52          CHANNEL DESIGN"

"        3.964   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.978    metre"

"             Velocity                      1.643    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.800    metre"

" 52          CHANNEL DESIGN"

"        3.964   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"



"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.978    metre"

"             Velocity                      1.643    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.800    metre"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.766     0.000     1.032     0.000"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.338     0.000     1.032     0.000 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  31.463     5.303      15.635     minutes"

"             Time to Centroid       168.659    117.853    137.919    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        990.82     533.52     1524.33    c.m"

"             Rainfall losses        48.857     1.808      32.390     mm"

"             Runoff depth           25.501     72.550     41.968     mm"

"             Runoff volume          339.80     520.54     860.34     c.m"

"             Runoff coefficient     0.343      0.976      0.564      "

"             Maximum flow           0.104      0.301      0.338      c.m/sec"



" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.338     0.338     1.032     0.000"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.012     0.338     1.032     0.000 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  51.643     8.705      46.053     minutes"

"             Time to Centroid       202.786    123.296    192.438    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.4382     0.0757     1.5139     ha-m"

"             Rainfall losses        48.832     1.773      46.479     mm"

"             Runoff depth           25.526     72.585     27.879     mm"

"             Runoff volume          4937.18    738.91     5676.09    c.m"

"             Runoff coefficient     0.343      0.976      0.375      "

"             Maximum flow           0.953      0.411      1.012      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.012     1.130     1.032     0.000"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"



"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.148     1.130     1.032     0.000 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  20.758     3.499      10.393     minutes"

"             Time to Centroid       150.514    115.093    129.243    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        405.99     218.61     624.61     c.m"

"             Rainfall losses        48.835     3.107      32.831     mm"

"             Runoff depth           25.522     71.250     41.527     mm"

"             Runoff volume          139.35     209.48     348.83     c.m"

"             Runoff coefficient     0.343      0.958      0.558      "

"             Maximum flow           0.058      0.137      0.148      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.148     1.170     1.032     0.000"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"



"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.849     1.170     1.032     0.000 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  23.830     4.017      11.885     minutes"

"             Time to Centroid       155.737    115.834    131.680    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2445.63    1316.88    3762.50    c.m"

"             Rainfall losses        48.833     2.393      32.579     mm"

"             Runoff depth           25.525     71.965     41.779     mm"

"             Runoff volume          839.52     1274.50    2114.03    c.m"

"             Runoff coefficient     0.343      0.968      0.562      "

"             Maximum flow           0.330      0.797      0.849      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.849     1.888     1.032     0.000"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.128     1.888     1.032     0.000 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "



"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  22.882     3.857      20.430     minutes"

"             Time to Centroid       154.149    115.624    149.184    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        890.06     46.85      936.91     c.m"

"             Rainfall losses        48.865     2.693      46.556     mm"

"             Runoff depth           25.493     71.664     27.801     mm"

"             Runoff volume          305.15     45.15      350.30     c.m"

"             Runoff coefficient     0.343      0.964      0.374      "

"             Maximum flow           0.122      0.029      0.128      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.128     1.968     1.032     0.000"

" 38          START/RE-START TOTALS 3400"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                                Post_100yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:00:35 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     5760.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      901.088   Coefficient A"

"        0.043   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           212.928    mm/hr"

"             Total depth                  81.221    mm"

"            6   100hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.344     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  31.664     5.426      29.808     minutes"

"             Time to Centroid       168.233    117.886    164.671    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2883.50    89.18      2972.68    c.m"

"             Rainfall losses        48.998     1.908      47.585     mm"

"             Runoff depth           32.223     79.313     33.636     mm"

"             Runoff volume          1143.98    87.09      1231.06    c.m"

"             Runoff coefficient     0.397      0.977      0.414      "

"             Maximum flow           0.335      0.051      0.344      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.344     0.344     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     3.963     0.344     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  62.943     10.785     33.195     minutes"

"             Time to Centroid       220.024    126.471    166.667    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.4286     0.7692     2.1978     ha-m"

"             Rainfall losses        48.968     1.710      32.428     mm"

"             Runoff depth           32.252     79.511     48.793     mm"



"             Runoff volume          0.5673     0.7530     1.3203     ha-m"

"             Runoff coefficient     0.397      0.979      0.601      "

"             Maximum flow           0.884      3.794      3.963      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.963     4.134     0.000     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville South Subdivision Stormwater Management Facility"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  4.134    c.m/sec"

"             Hydrograph volume         14434.398    c.m"

" 54          POND DESIGN"

"        4.134   Current peak flow    c.m/sec"

"        0.200   Target outflow    c.m/sec"

"      14434.4   Hydrograph volume    c.m"

"          24.   Number of stages"

"      484.900   Minimum water level    metre"

"      487.200   Maximum water level    metre"

"      484.900   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                484.900     0.000     0.000"

"                485.000   0.01200   642.900"

"                485.100   0.02300  1316.600"

"                485.200    0.1190  2021.300"

"                485.300    0.3140  2757.200"

"                485.400    0.3140  3524.300"

"                485.500    0.3170  4322.900"

"                485.600    0.3170  5153.000"

"                485.700    0.3210  6014.900"

"                485.800    0.3240  6908.700"

"                485.900    0.3240  7834.500"

"                486.000    0.3270  8792.400"

"                486.100    0.3300  9782.700"

"                486.200    0.3300  10805.50"

"                486.300    0.3330  11860.90"

"                486.400    0.3330  12949.00"

"                486.500    0.3360  14070.10"

"                486.600    0.3390  15224.30"

"                486.700    0.3390  16411.70"

"                486.800    0.3420  17632.50"

"                486.900    0.3450  18886.90"

"                487.000    0.3450  20174.90"

"                487.100     1.389  21496.80"

"                487.200     3.328  22852.30"

"             Peak outflow                  0.329    c.m/sec"

"             Maximum level               486.063    metre"



"             Maximum storage            9416.322    c.m"

"             Centroidal lag                9.465   hours"

"                  3.963     4.134     0.329     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     3.963     0.329     0.329     0.000"

" 56          DIVERSION"

"         1300   Node number"

"        0.345   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV01300.100hyd"

"             Overflow at the South Pond"

"                     3.963     0.329     0.329     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     3.963     0.329     0.329     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Thunderbird Drain Improvements - Marsville South Branch"

" 51          PIPE DESIGN"

"        0.329   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.525   Diameter    metre"

"        0.500   Gradient   %"

"             Surcharged HGL                0.585    %"

"             Velocity                      1.519    m/sec"

"             Pipe capacity                 0.304    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 546"

"       546.00      Pipe Route 546 Reach length   ( metre)"

"        0.465   X-factor <= 0.5"

"      276.518   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.000   Beta weighting factor"

"        0.000   Routing time step   ( seconds)"

"            0   No. of sub-reaches"

"             Peak outflow                  0.329    c.m/sec"

"                     3.963     0.329     0.329     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     3.963     0.329     0.329     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     3.963     0.329     0.329     0.000"

" 40          HYDROGRAPH   Combine    5000"



"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.329    c.m/sec"

"             Hydrograph volume         14426.111    c.m"

"                     3.963     0.329     0.329     0.329"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     3.963     0.000     0.329     0.329"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.277     0.000     0.329     0.329 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  8.928      1.530      4.729      minutes"

"             Time to Centroid       130.565    111.553    119.774    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        580.73     312.70     893.43     c.m"

"             Rainfall losses        49.048     2.794      32.859     mm"

"             Runoff depth           32.173     78.427     48.362     mm"

"             Runoff volume          230.03     301.94     531.98     c.m"

"             Runoff coefficient     0.396      0.966      0.595      "

"             Maximum flow           0.170      0.210      0.277      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.277     0.277     0.329     0.329"

" 40          HYDROGRAPH Copy to Outflow"



"            8   Copy to Outflow"

"                     0.277     0.277     0.277     0.329"

" 40          HYDROGRAPH   Combine    5001"

"            6   Combine "

"         5001   Node #"

"                To Wetland South of Site"

"             Maximum flow                  0.277    c.m/sec"

"             Hydrograph volume           531.980    c.m"

"                     0.277     0.277     0.277     0.277"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.277     0.000     0.277     0.277"

" 47          FILEI_O Read/Open DIV01300.100hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV01300.100hyd"

"             Overflow at the South Pond"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.277     0.277 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.277     0.277"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.824     0.000     0.277     0.277 c.m/sec"



"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  14.059     2.575      8.971      minutes"

"             Time to Centroid       128.913    113.231    121.965    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1509.90    813.02     2322.92    c.m"

"             Rainfall losses        27.874     2.413      18.963     mm"

"             Runoff depth           53.347     78.808     62.258     mm"

"             Runoff volume          991.72     788.86     1780.59    c.m"

"             Runoff coefficient     0.657      0.970      0.767      "

"             Maximum flow           0.561      0.538      0.824      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.824     0.824     0.277     0.277"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.308     0.824     0.277     0.277 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  19.940     3.417      8.250      minutes"

"             Time to Centroid       148.794    114.774    124.725    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        462.96     462.96     925.92     c.m"

"             Rainfall losses        48.994     3.275      26.134     mm"

"             Runoff depth           32.227     77.946     55.086     mm"

"             Runoff volume          183.69     444.29     627.99     c.m"

"             Runoff coefficient     0.397      0.960      0.678      "



"             Maximum flow           0.075      0.293      0.308      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.308     1.074     0.277     0.277"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             1200 mm dia. Culvert at County Road 3"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.074    c.m/sec"

"             Hydrograph volume          2408.570    c.m"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.546     1.074     0.277     0.277 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  20.576     3.526      10.935     minutes"

"             Time to Centroid       149.834    114.953    130.110    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4181.25    2251.44    6432.69    c.m"

"             Rainfall losses        48.963     3.260      32.967     mm"

"             Runoff depth           32.258     77.961     48.254     mm"

"             Runoff volume          1660.63    2161.08    3821.72    c.m"

"             Runoff coefficient     0.397      0.960      0.594      "

"             Maximum flow           0.669      1.413      1.546      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     1.546     2.621     0.277     0.277"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             North of Thunderbird Subdivision via Stormwater Block"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.621    c.m/sec"

"             Hydrograph volume          6230.288    c.m"

" 52          CHANNEL DESIGN"

"        2.621   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.500   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.500   Gradient   %"

"             Depth of flow                 0.550    metre"

"             Velocity                      1.514    m/sec"

"             Channel capacity              9.529    c.m/sec"

"             Critical depth                0.491    metre"

" 53          ROUTE    Channel Route 242"

"       242.00      Channel Route 242 Reach length   ( metre)"

"        0.463   X-factor <= 0.5"

"      119.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  2.507    c.m/sec"

"                     1.546     2.621     2.507     0.277 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.546     2.507     2.507     0.277"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"



"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.842     2.507     2.507     0.277 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  18.734     3.210      9.953      minutes"

"             Time to Centroid       146.802    114.433    128.492    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4820.05    2595.41    7415.47    c.m"

"             Rainfall losses        49.007     3.305      33.012     mm"

"             Runoff depth           32.214     77.915     48.209     mm"

"             Runoff volume          1911.71    2489.79    4401.50    c.m"

"             Runoff coefficient     0.397      0.959      0.594      "

"             Maximum flow           0.806      1.662      1.842      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.842     4.064     2.507     0.277"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville North Development Flow and Volume"

" 54          POND DESIGN"

"        4.064   Current peak flow    c.m/sec"

"        0.394   Target outflow    c.m/sec"

"      10631.8   Hydrograph volume    c.m"

"          28.   Number of stages"

"      482.350   Minimum water level    metre"

"      485.200   Maximum water level    metre"

"      482.350   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                482.350     0.000     0.000"

"                482.400   0.00300   105.100"

"                482.500   0.00600   324.300"

"                482.600   0.02300   555.900"

"                482.700   0.03300   799.900"

"                482.800   0.04000  1056.500"

"                482.900   0.08700  1325.900"

"                483.000    0.2130  1608.200"

"                483.100    0.5120  1903.600"



"                483.200    0.6560  2212.100"

"                483.300    0.6620  2534.000"

"                483.400    0.6680  2869.500"

"                483.500    0.6740  3218.600"

"                483.600    0.6790  3581.500"

"                483.700    0.6910  3958.300"

"                483.800    0.6970  4349.300"

"                483.900    0.7020  4754.600"

"                484.000    0.7070  5174.300"

"                484.100    0.7120  5608.500"

"                484.400    0.7290  7000.200"

"                484.500    0.7340  7494.200"

"                484.600    0.7390  8003.600"

"                484.700    0.7440  8528.400"

"                484.800    0.7470  9068.900"

"                484.900    0.7490  9625.100"

"                485.000     1.834  10197.30"

"                485.100     3.843  10785.60"

"                485.200     6.484  11390.10"

"             Peak outflow                  0.713    c.m/sec"

"             Maximum level               484.119    metre"

"             Maximum storage            5694.486    c.m"

"             Centroidal lag                4.754   hours"

"                  1.842     4.064     0.713     0.277 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.842     0.713     0.713     0.277"

" 56          DIVERSION"

"         2400   Node number"

"        0.747   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02400.100hyd"

"             Major flow at 2400"

"                     1.842     0.713     0.713     0.277 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.842     0.713     0.713     0.277"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.842     0.713     0.713     0.277"

" 81          ADD COMMENT=================================================="

"          2  Lines of comment"

"             Thunderbird Drain Improvements - Marsville North "

"             Subdivision Branch"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"



"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.713    c.m/sec"

"             Hydrograph volume         10644.169    c.m"

"                     1.842     0.713     0.713     0.713"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.842     0.000     0.713     0.713"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.790     0.000     0.713     0.713 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  36.872     6.318      33.380     minutes"

"             Time to Centroid       176.830    119.394    170.267    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        7669.69    403.67     8073.36    c.m"

"             Rainfall losses        48.961     2.150      46.621     mm"

"             Runoff depth           32.260     79.071     34.600     mm"

"             Runoff volume          3046.29    392.98     3439.28    c.m"

"             Runoff coefficient     0.397      0.974      0.426      "

"             Maximum flow           0.756      0.238      0.790      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.790     0.790     0.713     0.713"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"



"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.465     0.790     0.713     0.713 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  31.743     5.439      29.882     minutes"

"             Time to Centroid       168.367    117.908    164.798    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2282     0.0380     1.2662     ha-m"

"             Rainfall losses        49.002     1.917      47.589     mm"

"             Runoff depth           32.219     79.304     33.632     mm"

"             Runoff volume          4872.30    370.90     5243.20    c.m"

"             Runoff coefficient     0.397      0.976      0.414      "

"             Maximum flow           1.427      0.216      1.465      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.465     2.228     0.713     0.713"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.465     2.228     2.228     0.713"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  2.228    c.m/sec"

"             Hydrograph volume          8682.479    c.m"

"                     1.465     2.228     2.228     2.228"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.465     0.000     2.228     2.228"



" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.061     0.000     2.228     2.228 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  14.000     2.399      10.496     minutes"

"             Time to Centroid       138.966    112.935    131.105    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        248.54     43.86      292.40     c.m"

"             Rainfall losses        49.000     2.225      41.983     mm"

"             Runoff depth           32.221     78.996     39.237     mm"

"             Runoff volume          98.60      42.66      141.26     c.m"

"             Runoff coefficient     0.397      0.973      0.483      "

"             Maximum flow           0.055      0.029      0.061      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.061     0.061     2.228     2.228"

" 56          DIVERSION"

"         2450   Node number"

"        0.018   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.043    c.m/sec"

"             Volume of diverted flow      44.921    c.m"

"             DIV02450.100hyd"

"             Major flow at 2450"

"                     0.061     0.061     0.018     2.228 c.m/sec"



" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.726    c.m/sec"

"             Hydrograph volume         10740.502    c.m"

"                     0.061     0.061     0.018     0.726"

" 40          HYDROGRAPH   Confluence    5004"

"            7   Confluence "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.726    c.m/sec"

"             Hydrograph volume         10740.502    c.m"

"                     0.061     0.726     0.018     0.000"

" 51          PIPE DESIGN"

"        0.726   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.675   Diameter    metre"

"        0.400   Gradient   %"

"             Surcharged HGL                0.745    %"

"             Velocity                      2.028    m/sec"

"             Pipe capacity                 0.532    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 191"

"       190.50      Pipe Route 191 Reach length   ( metre)"

"        0.328   X-factor <= 0.5"

"       89.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.726    c.m/sec"

"                     0.061     0.726     0.726     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.046    c.m/sec"

"             Hydrograph volume         25166.592    c.m"

"                     0.061     0.726     0.726     1.046"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.061     0.000     0.726     1.046"

" 47          FILEI_O Read/Open DIV02400.100hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02400.100hyd"



"             Major flow at 2400"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.726     1.046 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.726     1.046"

" 47          FILEI_O Read/Open DIV02450.100hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02450.100hyd"

"             Major flow at 2450"

"             Total volume                 44.921    c.m"

"             Maximum flow                  0.043    c.m/sec"

"                  0.043     0.000     0.726     1.046 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.043     0.043     0.726     1.046"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.043     0.043     0.043     1.046"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.043    c.m/sec"

"             Hydrograph volume            44.921    c.m"

"                     0.043     0.043     0.043     0.043"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.043     0.000     0.043     0.043"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.805     0.000     0.043     0.043 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  45.668     7.825      45.668     minutes"

"             Time to Centroid       191.402    121.768    191.401    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        9795.23    0.01       9795.24    c.m"

"             Rainfall losses        48.958     1.720      48.958     mm"

"             Runoff depth           32.263     79.501     32.263     mm"

"             Runoff volume          3890.95    0.01       3890.96    c.m"

"             Runoff coefficient     0.397      0.000      0.397      "

"             Maximum flow           0.805      0.000      0.805      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.805     0.805     0.043     0.043"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.978     0.805     0.043     0.043 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"



"             Time of concentration  47.551     8.148      47.551     minutes"

"             Time to Centroid       194.533    122.304    194.533    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2151     0.0000     1.2151     ha-m"

"             Rainfall losses        48.975     1.717      48.975     mm"

"             Runoff depth           32.246     79.504     32.246     mm"

"             Runoff volume          4824.02    0.01       4824.03    c.m"

"             Runoff coefficient     0.397      0.000      0.397      "

"             Maximum flow           0.978      0.000      0.978      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.978     1.783     0.043     0.043"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.978     1.783     1.783     0.043"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  1.783    c.m/sec"

"             Hydrograph volume          8759.918    c.m"

"                     0.978     1.783     1.783     1.783"

" 40          HYDROGRAPH   Confluence    5005"

"            7   Confluence "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  1.783    c.m/sec"

"             Hydrograph volume          8759.918    c.m"

"                     0.978     1.783     1.783     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.978     1.783     1.783     0.000"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.751    c.m/sec"

"             Hydrograph volume         17442.389    c.m"

"                     0.978     1.783     1.783     3.751"

" 40          HYDROGRAPH   Confluence    5000"

"            7   Confluence "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.046    c.m/sec"

"             Hydrograph volume         25166.598    c.m"

"                     0.978     1.046     1.783     0.000"

" 51          PIPE DESIGN"

"        1.046   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.750   Diameter    metre"



"        0.400   Gradient   %"

"             Surcharged HGL                0.882    %"

"             Velocity                      2.367    m/sec"

"             Pipe capacity                 0.704    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 760"

"       760.00      Pipe Route 760 Reach length   ( metre)"

"        0.450   X-factor <= 0.5"

"      331.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  1.046    c.m/sec"

"                     0.978     1.046     1.046     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  4.794    c.m/sec"

"             Hydrograph volume         42608.898    c.m"

"                     0.978     1.046     1.046     4.794"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Confluence of Closed-Piped and Open Channel"

" 40          HYDROGRAPH   Confluence    5002"

"            7   Confluence "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  4.794    c.m/sec"

"             Hydrograph volume         42608.898    c.m"

"                     0.978     4.794     1.046     0.000"

" 52          CHANNEL DESIGN"

"        4.794   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 1.068    metre"

"             Velocity                      1.725    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.880    metre"

" 52          CHANNEL DESIGN"

"        4.794   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"



"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 1.068    metre"

"             Velocity                      1.725    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.880    metre"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.978     0.000     1.046     0.000"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.375     0.000     1.046     0.000 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  29.867     5.118      15.758     minutes"

"             Time to Centroid       165.226    117.365    137.942    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1082.27    582.76     1665.03    c.m"

"             Rainfall losses        48.963     1.785      32.451     mm"

"             Runoff depth           32.258     79.436     48.770     mm"

"             Runoff volume          429.83     569.95     999.78     c.m"

"             Runoff coefficient     0.397      0.978      0.600      "

"             Maximum flow           0.130      0.325      0.375      c.m/sec"



" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.375     0.375     1.046     0.000"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.308     0.375     1.046     0.000 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  49.023     8.400      44.361     minutes"

"             Time to Centroid       196.963    122.644    188.434    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.5710     0.0827     1.6537     ha-m"

"             Rainfall losses        48.958     1.756      46.598     mm"

"             Runoff depth           32.263     79.465     34.623     mm"

"             Runoff volume          6240.29    808.95     7049.24    c.m"

"             Runoff coefficient     0.397      0.978      0.426      "

"             Maximum flow           1.244      0.455      1.308      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.308     1.450     1.046     0.000"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"



"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.167     1.450     1.046     0.000 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  19.705     3.377      10.466     minutes"

"             Time to Centroid       148.417    114.704    129.343    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        443.47     238.79     682.26     c.m"

"             Rainfall losses        49.017     3.290      33.013     mm"

"             Runoff depth           32.204     77.931     48.208     mm"

"             Runoff volume          175.83     229.12     404.95     c.m"

"             Runoff coefficient     0.396      0.959      0.594      "

"             Maximum flow           0.072      0.151      0.167      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.167     1.497     1.046     0.000"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"



"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.952     1.497     1.046     0.000 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  22.621     3.876      11.984     minutes"

"             Time to Centroid       153.263    115.470    131.816    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2671.35    1438.42    4109.78    c.m"

"             Rainfall losses        49.022     2.763      32.831     mm"

"             Runoff depth           32.199     78.458     48.389     mm"

"             Runoff volume          1059.01    1389.49    2448.51    c.m"

"             Runoff coefficient     0.396      0.966      0.596      "

"             Maximum flow           0.409      0.880      0.952      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.952     2.153     1.046     0.000"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.158     2.153     1.046     0.000 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "



"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  21.722     3.722      19.685     minutes"

"             Time to Centroid       151.750    115.263    147.622    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        972.21     51.17      1023.38    c.m"

"             Rainfall losses        48.987     3.090      46.692     mm"

"             Runoff depth           32.234     78.131     34.529     mm"

"             Runoff volume          385.84     49.22      435.06     c.m"

"             Runoff coefficient     0.397      0.962      0.425      "

"             Maximum flow           0.152      0.032      0.158      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.158     2.255     1.046     0.000"

" 38          START/RE-START TOTALS 3400"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                                  Post_REG.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:10:59 AM"

" 31          TIME PARAMETERS"

"       60.000   Time Step"

"     2880.000   Max. Storm length"

"     7500.000   Max. Hydrograph"

" 32          STORM Historic"

"            5   Historic"

"     2880.000   Duration"

"       48.000   Rainfall intensity values"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.026     2.026     2.026     2.028"

"                  2.026     6.000     4.000     6.000    13.000"

"                 17.000    13.000    23.000    13.000    13.000"

"                 53.000    38.000    13.000"

"             Maximum intensity            53.000    mm/hr"

"             Total depth                 285.000    mm"

"            6   000hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.391     0.000     0.000     0.000 c.m/sec"

"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  53.255     9.463      50.903     minutes"

"             Time to Centroid       2761.502   2270.032   2735.103   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.0118     0.0313     1.0431     ha-m"

"             Rainfall losses        138.305    15.759     134.628    mm"

"             Runoff depth           146.695    269.241    150.372    mm"

"             Runoff volume          5207.98    295.63     5503.60    c.m"

"             Runoff coefficient     0.515      0.945      0.528      "

"             Maximum flow           0.381      0.014      0.391      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.391     0.391     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.589     0.391     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"



"             Time of concentration  105.863    18.811     61.783     minutes"

"             Time to Centroid       2815.631   2299.711   2554.387   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5.0129     2.6992     7.7121     ha-m"

"             Rainfall losses        137.760    4.502      91.120     mm"

"             Runoff depth           147.240    280.498    193.880    mm"

"             Runoff volume          2.5898     2.6566     5.2464     ha-m"

"             Runoff coefficient     0.517      0.984      0.680      "

"             Maximum flow           1.507      1.092      2.589      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.589     2.980     0.000     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville South Subdivision Stormwater Management Facility"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.980    c.m/sec"

"             Hydrograph volume         57967.590    c.m"

" 54          POND DESIGN"

"        2.980   Current peak flow    c.m/sec"

"        0.200   Target outflow    c.m/sec"

"      57967.6   Hydrograph volume    c.m"

"          24.   Number of stages"

"      484.900   Minimum water level    metre"

"      487.200   Maximum water level    metre"

"      484.900   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                484.900     0.000     0.000"

"                485.000   0.01200   642.900"

"                485.100   0.02300  1316.600"

"                485.200    0.1190  2021.300"

"                485.300    0.3140  2757.200"

"                485.400    0.3140  3524.300"

"                485.500    0.3170  4322.900"

"                485.600    0.3170  5153.000"

"                485.700    0.3210  6014.900"

"                485.800    0.3240  6908.700"

"                485.900    0.3240  7834.500"

"                486.000    0.3270  8792.400"

"                486.100    0.3300  9782.700"

"                486.200    0.3300  10805.50"

"                486.300    0.3330  11860.90"

"                486.400    0.3330  12949.00"

"                486.500    0.3360  14070.10"

"                486.600    0.3390  15224.30"

"                486.700    0.3390  16411.70"

"                486.800    0.3420  17632.50"



"                486.900    0.3450  18886.90"

"                487.000    0.3450  20174.90"

"                487.100     1.389  21496.80"

"                487.200     3.328  22852.30"

"             Peak outflow                  2.415    c.m/sec"

"             Maximum level               487.174    metre"

"             Maximum storage           22493.887    c.m"

"             Centroidal lag               49.582   hours"

"                  2.589     2.980     2.415     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.589     2.415     2.415     0.000"

" 56          DIVERSION"

"         1300   Node number"

"        0.345   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         2.070    c.m/sec"

"             Volume of diverted flow   19451.691    c.m"

"             DIV01300.000hyd"

"             Overflow at the South Pond"

"                     2.589     2.415     0.345     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.589     0.345     0.345     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Thunderbird Drain Improvements - Marsville South Branch"

" 51          PIPE DESIGN"

"        0.345   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.525   Diameter    metre"

"        0.500   Gradient   %"

"             Surcharged HGL                0.644    %"

"             Velocity                      1.594    m/sec"

"             Pipe capacity                 0.304    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 546"

"       546.00      Pipe Route 546 Reach length   ( metre)"

"        0.465   X-factor <= 0.5"

"      276.518   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.000   Beta weighting factor"

"        0.000   Routing time step   ( seconds)"

"            0   No. of sub-reaches"

"             Peak outflow                  0.345    c.m/sec"

"                     2.589     0.345     0.345     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "



"            5   Next link "

"                     2.589     0.345     0.345     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     2.589     0.345     0.345     0.000"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  0.345    c.m/sec"

"             Hydrograph volume         39886.262    c.m"

"                     2.589     0.345     0.345     0.345"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     2.589     0.000     0.345     0.345"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.124     0.000     0.345     0.345 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  15.015     2.668      9.134      minutes"

"             Time to Centroid       2718.577   2255.846   2498.166   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        2037.75    1097.25    3135.00    c.m"

"             Rainfall losses        139.935    39.949     104.940    mm"

"             Runoff depth           145.065    245.051    180.060    mm"

"             Runoff volume          1037.22    943.45     1980.66    c.m"



"             Runoff coefficient     0.509      0.860      0.632      "

"             Maximum flow           0.075      0.049      0.124      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.124     0.124     0.345     0.345"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.124     0.124     0.124     0.345"

" 40          HYDROGRAPH   Combine    5001"

"            6   Combine "

"         5001   Node #"

"                To Wetland South of Site"

"             Maximum flow                  0.124    c.m/sec"

"             Hydrograph volume          1980.664    c.m"

"                     0.124     0.124     0.124     0.124"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.124     0.000     0.124     0.124"

" 47          FILEI_O Read/Open DIV01300.000hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV01300.000hyd"

"             Overflow at the South Pond"

"             Total volume              19451.689    c.m"

"             Maximum flow                  2.070    c.m/sec"

"                  2.070     0.000     0.124     0.124 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.070     2.070     0.124     0.124"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"



"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.300     2.070     0.124     0.124 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"

"             Time of concentration  25.270     4.490      15.299     minutes"

"             Time to Centroid       2731.705   2231.857   2491.850   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5298.15    2852.85    8151.00    c.m"

"             Rainfall losses        139.057    34.957     102.622    mm"

"             Runoff depth           145.943    250.043    182.378    mm"

"             Runoff volume          2713.09    2502.93    5216.02    c.m"

"             Runoff coefficient     0.512      0.877      0.640      "

"             Maximum flow           0.198      0.127      0.300      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.300     2.189     0.124     0.124"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.121     2.189     0.124     0.124 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  33.538     5.960      15.930     minutes"

"             Time to Centroid       2738.155   2233.898   2416.206   minutes"



"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1624.50    1624.50    3249.00    c.m"

"             Rainfall losses        139.880    28.723     84.302     mm"

"             Runoff depth           145.120    256.277    200.698    mm"

"             Runoff volume          827.18     1460.78    2287.96    c.m"

"             Runoff coefficient     0.509      0.899      0.704      "

"             Maximum flow           0.063      0.072      0.121      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.121     2.289     0.124     0.124"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             1200 mm dia. Culvert at County Road 3"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.289    c.m/sec"

"             Hydrograph volume         26955.664    c.m"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.804     2.289     0.124     0.124 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  34.608     6.150      20.700     minutes"

"             Time to Centroid       2738.756   2234.994   2492.571   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.4672     0.7900     2.2572     ha-m"



"             Rainfall losses        140.191    27.963     100.911    mm"

"             Runoff depth           144.809    257.037    184.089    mm"

"             Runoff volume          0.7455     0.7125     1.4580     ha-m"

"             Runoff coefficient     0.508      0.902      0.646      "

"             Maximum flow           0.566      0.351      0.804      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.804     3.092     0.124     0.124"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             North of Thunderbird Subdivision via Stormwater Block"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  3.092    c.m/sec"

"             Hydrograph volume         41535.480    c.m"

" 52          CHANNEL DESIGN"

"        3.092   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.500   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.500   Gradient   %"

"             Depth of flow                 0.595    metre"

"             Velocity                      1.582    m/sec"

"             Channel capacity              9.529    c.m/sec"

"             Critical depth                0.535    metre"

" 53          ROUTE    Channel Route 242"

"       242.00      Channel Route 242 Reach length   ( metre)"

"        0.461   X-factor <= 0.5"

"      114.732   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      120.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  3.032    c.m/sec"

"                     0.804     3.092     3.032     0.124 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.804     3.032     3.032     0.124"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"



"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.927     3.032     3.032     0.124 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  31.509     5.599      18.940     minutes"

"             Time to Centroid       2736.849   2231.958   2491.920   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1.6913     0.9107     2.6021     ha-m"

"             Rainfall losses        139.446    30.317     101.251    mm"

"             Runoff depth           145.554    254.683    183.749    mm"

"             Runoff volume          0.8638     0.8138     1.6776     ha-m"

"             Runoff coefficient     0.511      0.894      0.645      "

"             Maximum flow           0.650      0.405      0.927      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.927     3.959     3.032     0.124"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville North Development Flow and Volume"

" 54          POND DESIGN"

"        3.959   Current peak flow    c.m/sec"

"        0.394   Target outflow    c.m/sec"

"      58312.1   Hydrograph volume    c.m"

"          28.   Number of stages"

"      482.350   Minimum water level    metre"

"      485.200   Maximum water level    metre"

"      482.350   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                482.350     0.000     0.000"

"                482.400   0.00300   105.100"

"                482.500   0.00600   324.300"



"                482.600   0.02300   555.900"

"                482.700   0.03300   799.900"

"                482.800   0.04000  1056.500"

"                482.900   0.08700  1325.900"

"                483.000    0.2130  1608.200"

"                483.100    0.5120  1903.600"

"                483.200    0.6560  2212.100"

"                483.300    0.6620  2534.000"

"                483.400    0.6680  2869.500"

"                483.500    0.6740  3218.600"

"                483.600    0.6790  3581.500"

"                483.700    0.6910  3958.300"

"                483.800    0.6970  4349.300"

"                483.900    0.7020  4754.600"

"                484.000    0.7070  5174.300"

"                484.100    0.7120  5608.500"

"                484.400    0.7290  7000.200"

"                484.500    0.7340  7494.200"

"                484.600    0.7390  8003.600"

"                484.700    0.7440  8528.400"

"                484.800    0.7470  9068.900"

"                484.900    0.7490  9625.100"

"                485.000     1.834  10197.30"

"                485.100     3.843  10785.60"

"                485.200     6.484  11390.10"

"             Peak outflow                  3.791    c.m/sec"

"             Maximum level               485.102    metre"

"             Maximum storage           10796.434    c.m"

"             Centroidal lag               45.802   hours"

"                  0.927     3.959     3.791     0.124 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.927     3.791     3.791     0.124"

" 56          DIVERSION"

"         2400   Node number"

"        0.747   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         3.044    c.m/sec"

"             Volume of diverted flow   22169.246    c.m"

"             DIV02400.000hyd"

"             Major flow at 2400"

"                     0.927     3.791     0.747     0.124 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.927     0.747     0.747     0.124"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.927     0.747     0.747     0.124"

" 81          ADD COMMENT=================================================="



"          2  Lines of comment"

"             Thunderbird Drain Improvements - Marsville North "

"             Subdivision Branch"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.747    c.m/sec"

"             Hydrograph volume         39141.996    c.m"

"                     0.927     0.747     0.747     0.747"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.927     0.000     0.747     0.747"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.026     0.000     0.747     0.747 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  62.015     11.020     57.507     minutes"

"             Time to Centroid       2770.835   2286.567   2728.027   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        2.6913     0.1416     2.8329     ha-m"

"             Rainfall losses        137.698    13.610     131.494    mm"

"             Runoff depth           147.302    271.390    153.506    mm"

"             Runoff volume          1.3910     0.1349     1.5259     ha-m"

"             Runoff coefficient     0.517      0.952      0.539      "

"             Maximum flow           0.976      0.062      1.026      c.m/sec"



" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.026     1.026     0.747     0.747"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"

"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.666     1.026     0.747     0.747 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  53.388     9.487      51.030     minutes"

"             Time to Centroid       2761.652   2270.285   2735.255   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4.3099     0.1333     4.4432     ha-m"

"             Rainfall losses        138.300    15.713     134.622    mm"

"             Runoff depth           146.700    269.287    150.378    mm"

"             Runoff volume          2.2184     0.1259     2.3444     ha-m"

"             Runoff coefficient     0.515      0.945      0.528      "

"             Maximum flow           1.620      0.059      1.666      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.666     2.692     0.747     0.747"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.666     2.692     2.692     0.747"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"



"             Maximum flow                  2.692    c.m/sec"

"             Hydrograph volume         38702.422    c.m"

"                     1.666     2.692     2.692     2.692"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.666     0.000     2.692     2.692"

" 33          CATCHMENT 2450"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.037     0.000     2.692     2.692 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  23.546     4.184      19.066     minutes"

"             Time to Centroid       2729.526   2233.218   2614.694   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        872.10     153.90     1026.00    c.m"

"             Rainfall losses        139.157    36.222     123.717    mm"

"             Runoff depth           145.843    248.778    161.283    mm"

"             Runoff volume          446.28     134.34     580.62     c.m"

"             Runoff coefficient     0.512      0.873      0.566      "

"             Maximum flow           0.032      0.007      0.037      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.037     0.037     2.692     2.692"

" 56          DIVERSION"

"         2450   Node number"

"        0.018   Overflow threshold"

"        1.000   Required diverted fraction"



"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.019    c.m/sec"

"             Volume of diverted flow     132.591    c.m"

"             DIV02450.000hyd"

"             Major flow at 2450"

"                     0.037     0.037     0.018     2.692 c.m/sec"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.765    c.m/sec"

"             Hydrograph volume         39590.035    c.m"

"                     0.037     0.037     0.018     0.765"

" 40          HYDROGRAPH   Confluence    5004"

"            7   Confluence "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.765    c.m/sec"

"             Hydrograph volume         39590.035    c.m"

"                     0.037     0.765     0.018     0.000"

" 51          PIPE DESIGN"

"        0.765   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.675   Diameter    metre"

"        0.400   Gradient   %"

"             Surcharged HGL                0.828    %"

"             Velocity                      2.138    m/sec"

"             Pipe capacity                 0.532    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 191"

"       190.50      Pipe Route 191 Reach length   ( metre)"

"        0.328   X-factor <= 0.5"

"       89.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      120.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.765    c.m/sec"

"                     0.037     0.765     0.765     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.110    c.m/sec"

"             Hydrograph volume         79476.297    c.m"

"                     0.037     0.765     0.765     1.110"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"



"                     0.037     0.000     0.765     1.110"

" 47          FILEI_O Read/Open DIV02400.000hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02400.000hyd"

"             Major flow at 2400"

"             Total volume              22169.244    c.m"

"             Maximum flow                  3.044    c.m/sec"

"                  3.044     0.000     0.765     1.110 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.044     3.044     0.765     1.110"

" 47          FILEI_O Read/Open DIV02450.000hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02450.000hyd"

"             Major flow at 2450"

"             Total volume                132.591    c.m"

"             Maximum flow                  0.019    c.m/sec"

"                  0.019     3.044     0.765     1.110 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.019     3.063     0.765     1.110"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.019     3.063     3.063     1.110"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  3.063    c.m/sec"

"             Hydrograph volume         22301.836    c.m"

"                     0.019     3.063     3.063     3.063"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.019     0.000     3.063     3.063"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"



"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.151     0.000     3.063     3.063 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  76.809     13.649     76.809     minutes"

"             Time to Centroid       2785.352   2291.947   2785.351   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        3.4371     0.0000     3.4371     ha-m"

"             Rainfall losses        138.909    7.790      138.909    mm"

"             Runoff depth           146.091    277.210    146.091    mm"

"             Runoff volume          1.7619     0.0000     1.7619     ha-m"

"             Runoff coefficient     0.513      0.000      0.513      "

"             Maximum flow           1.151      0.000      1.151      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.151     1.151     3.063     3.063"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"



"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.406     1.151     3.063     3.063 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  79.977     14.212     79.977     minutes"

"             Time to Centroid       2789.071   2291.762   2789.070   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4.2636     0.0000     4.2636     ha-m"

"             Rainfall losses        139.034    6.693      139.034    mm"

"             Runoff depth           145.966    278.307    145.966    mm"

"             Runoff volume          2.1836     0.0000     2.1837     ha-m"

"             Runoff coefficient     0.512      0.000      0.512      "

"             Maximum flow           1.406      0.000      1.406      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.406     2.556     3.063     3.063"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.406     2.556     2.556     3.063"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  5.619    c.m/sec"

"             Hydrograph volume         61756.973    c.m"

"                     1.406     2.556     2.556     5.619"

" 40          HYDROGRAPH   Confluence    5005"

"            7   Confluence "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  5.619    c.m/sec"

"             Hydrograph volume         61756.973    c.m"

"                     1.406     5.619     2.556     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.406     5.619     5.619     0.000"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  8.311    c.m/sec"

"             Hydrograph volume        100459.398    c.m"

"                     1.406     5.619     5.619     8.311"

" 40          HYDROGRAPH   Confluence    5000"

"            7   Confluence "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.110    c.m/sec"



"             Hydrograph volume         79476.289    c.m"

"                     1.406     1.110     5.619     0.000"

" 51          PIPE DESIGN"

"        1.110   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.750   Diameter    metre"

"        0.400   Gradient   %"

"             Surcharged HGL                0.994    %"

"             Velocity                      2.513    m/sec"

"             Pipe capacity                 0.704    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 760"

"       760.00      Pipe Route 760 Reach length   ( metre)"

"        0.450   X-factor <= 0.5"

"      331.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      120.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  1.110    c.m/sec"

"                     1.406     1.110     1.110     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  9.421    c.m/sec"

"             Hydrograph volume        179935.719    c.m"

"                     1.406     1.110     1.110     9.421"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Confluence of Closed-Piped and Open Channel"

" 40          HYDROGRAPH   Confluence    5002"

"            7   Confluence "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  9.421    c.m/sec"

"             Hydrograph volume        179935.703    c.m"

"                     1.406     9.421     1.110     0.000"

" 52          CHANNEL DESIGN"

"        9.421   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 1.451    metre"



"             Velocity                      2.044    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                1.227    metre"

" 52          CHANNEL DESIGN"

"        9.421   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 1.451    metre"

"             Velocity                      2.044    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                1.227    metre"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.406     0.000     1.110     0.000"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.212     0.000     1.110     0.000 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  50.233     8.926      29.719     minutes"

"             Time to Centroid       2757.880   2264.252   2512.726   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"



"             Rainfall volume        3797.63    2044.87    5842.50    c.m"

"             Rainfall losses        138.715    16.956     96.099     mm"

"             Runoff depth           146.285    268.044    188.901    mm"

"             Runoff volume          1949.25    1923.21    3872.47    c.m"

"             Runoff coefficient     0.513      0.941      0.663      "

"             Maximum flow           0.144      0.090      0.212      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.212     0.212     1.110     0.000"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.918     0.212     1.110     0.000 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  82.453     14.651     76.268     minutes"

"             Time to Centroid       2792.146   2291.855   2746.514   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5.5125     0.2901     5.8026     ha-m"

"             Rainfall losses        138.693    6.005      132.058    mm"

"             Runoff depth           146.307    278.995    152.942    mm"

"             Runoff volume          2.8299     0.2840     3.1139     ha-m"

"             Runoff coefficient     0.513      0.979      0.537      "

"             Maximum flow           1.808      0.123      1.918      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.918     2.131     1.110     0.000"

" 33          CATCHMENT 3200"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"

"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.085     2.131     1.110     0.000 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  33.142     5.889      19.870     minutes"

"             Time to Centroid       2737.929   2233.505   2492.287   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1556.10    837.90     2394.00    c.m"

"             Rainfall losses        139.790    29.018     101.020    mm"

"             Runoff depth           145.210    255.982    183.980    mm"

"             Runoff volume          792.85     752.59     1545.44    c.m"

"             Runoff coefficient     0.510      0.898      0.646      "

"             Maximum flow           0.060      0.037      0.085      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.085     2.216     1.110     0.000"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"



"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.516     2.216     1.110     0.000 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  38.047     6.761      22.590     minutes"

"             Time to Centroid       2740.901   2241.050   2493.947   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        0.9374     0.5047     1.4421     ha-m"

"             Rainfall losses        141.553    24.859     100.710    mm"

"             Runoff depth           143.447    260.141    184.290    mm"

"             Runoff volume          4717.97    4607.09    9325.06    c.m"

"             Runoff coefficient     0.503      0.913      0.647      "

"             Maximum flow           0.361      0.224      0.516      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.516     2.732     1.110     0.000"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"



"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.137     2.732     1.110     0.000 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  36.534     6.492      33.939     minutes"

"             Time to Centroid       2739.813   2238.163   2696.477   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        3411.45    179.55     3591.00    c.m"

"             Rainfall losses        140.971    26.244     135.234    mm"

"             Runoff depth           144.029    258.756    149.766    mm"

"             Runoff volume          1724.03    163.02     1887.05    c.m"

"             Runoff coefficient     0.505      0.908      0.525      "

"             Maximum flow           0.132      0.008      0.137      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.137     2.869     1.110     0.000"

" 38          START/RE-START TOTALS 3400"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



"                MIDUSS Output ----------------------------------------------->"

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:              B:\Working\THOMASFIELD HOMES LIMITED\"

"                2401738 - 418153 Marsville North (Thunderbird Tunio Prop)\Design 

Data\Modelling Files\2024-10-29"

"                Output filename:                             Post_100yrSCS.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                10/29/2024 at 9:15:56 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"     1440.000   Max. Storm length"

"    12000.000   Max. Hydrograph"

" 32          STORM Mass Curve"

"            3   Mass Curve"

"       81.221   Rainfall depth"

"     1440.000   Duration"

"           48   C:\Program Files (x86)\MIDUSS\SCS_Type2_24hr.mrd   SCS 24 hour Type

II storm"

"             Maximum intensity            99.415    mm/hr"

"             Total depth                  81.221    mm"

"            7   1000hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 1100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1100   Catchment 1100"

"        3.000   % Impervious"

"        3.660   Total Area"

"      135.000   Flow length"

"        0.750   Overland Slope"

"        3.550   Pervious Area"

"      135.000   Pervious length"

"        0.750   Pervious slope"

"        0.110   Impervious Area"

"      135.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.235     0.000     0.000     0.000 c.m/sec"



"             Catchment 1100         Pervious   Impervious Total Area "

"             Surface Area           3.550      0.110      3.660      hectare"

"             Time of concentration  41.808     7.358      37.843     minutes"

"             Time to Centroid       765.211    748.954    763.340    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2883.51    89.18      2972.69    c.m"

"             Rainfall losses        62.359     1.906      60.546     mm"

"             Runoff depth           18.862     79.315     20.675     mm"

"             Runoff volume          669.63     87.09      756.71     c.m"

"             Runoff coefficient     0.232      0.977      0.255      "

"             Maximum flow           0.232      0.031      0.235      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.235     0.235     0.000     0.000"

" 33          CATCHMENT 1300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1300   Catchment 1300"

"       35.000   % Impervious"

"       27.060   Total Area"

"      600.000   Flow length"

"        1.500   Overland Slope"

"       17.589   Pervious Area"

"      600.000   Pervious length"

"        1.500   Pervious slope"

"        9.471   Impervious Area"

"      600.000   Impervious length"

"        1.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.446     0.235     0.000     0.000 c.m/sec"

"             Catchment 1300         Pervious   Impervious Total Area "

"             Surface Area           17.589     9.471      27.060     hectare"

"             Time of concentration  83.107     14.627     35.542     minutes"

"             Time to Centroid       809.048    765.241    778.620    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.4286     0.7692     2.1978     ha-m"

"             Rainfall losses        62.355     1.539      41.069     mm"

"             Runoff depth           18.866     79.682     40.152     mm"

"             Runoff volume          0.3318     0.7547     1.0865     ha-m"

"             Runoff coefficient     0.232      0.981      0.494      "



"             Maximum flow           0.627      2.322      2.446      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.446     2.562     0.000     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville South Subdivision Stormwater Management Facility"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  2.562    c.m/sec"

"             Hydrograph volume         11621.750    c.m"

" 54          POND DESIGN"

"        2.562   Current peak flow    c.m/sec"

"        0.200   Target outflow    c.m/sec"

"      11621.8   Hydrograph volume    c.m"

"          24.   Number of stages"

"      484.900   Minimum water level    metre"

"      487.200   Maximum water level    metre"

"      484.900   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                484.900     0.000     0.000"

"                485.000   0.01200   642.900"

"                485.100   0.02300  1316.600"

"                485.200    0.1190  2021.300"

"                485.300    0.3140  2757.200"

"                485.400    0.3140  3524.300"

"                485.500    0.3170  4322.900"

"                485.600    0.3170  5153.000"

"                485.700    0.3210  6014.900"

"                485.800    0.3240  6908.700"

"                485.900    0.3240  7834.500"

"                486.000    0.3270  8792.400"

"                486.100    0.3300  9782.700"

"                486.200    0.3300  10805.50"

"                486.300    0.3330  11860.90"

"                486.400    0.3330  12949.00"

"                486.500    0.3360  14070.10"

"                486.600    0.3390  15224.30"

"                486.700    0.3390  16411.70"

"                486.800    0.3420  17632.50"

"                486.900    0.3450  18886.90"

"                487.000    0.3450  20174.90"

"                487.100     1.389  21496.80"

"                487.200     3.328  22852.30"

"             Peak outflow                  0.323    c.m/sec"

"             Maximum level               485.777    metre"

"             Maximum storage            6699.724    c.m"

"             Centroidal lag               19.163   hours"



"                  2.446     2.562     0.323     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.446     0.323     0.323     0.000"

" 56          DIVERSION"

"         1300   Node number"

"        0.345   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV01300.1000hyd"

"             Overflow at the South Pond"

"                     2.446     0.323     0.323     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.446     0.323     0.323     0.000"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Thunderbird Drain Improvements - Marsville South Branch"

" 51          PIPE DESIGN"

"        0.323   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.525   Diameter    metre"

"        0.500   Gradient   %"

"             Surcharged HGL                0.565    %"

"             Velocity                      1.493    m/sec"

"             Pipe capacity                 0.304    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 546"

"       546.00      Pipe Route 546 Reach length   ( metre)"

"        0.465   X-factor <= 0.5"

"      276.518   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.000   Beta weighting factor"

"        0.000   Routing time step   ( seconds)"

"            0   No. of sub-reaches"

"             Peak outflow                  0.323    c.m/sec"

"                     2.446     0.323     0.323     0.000 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     2.446     0.323     0.323     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     2.446     0.323     0.323     0.000"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"



"                Closed Pipe"

"             Maximum flow                  0.323    c.m/sec"

"             Hydrograph volume         11619.394    c.m"

"                     2.446     0.323     0.323     0.323"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     2.446     0.000     0.323     0.323"

" 33          CATCHMENT 4000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         4000   Catchment 4000"

"       35.000   % Impervious"

"        1.100   Total Area"

"       50.000   Flow length"

"        7.000   Overland Slope"

"        0.715   Pervious Area"

"       50.000   Pervious length"

"        7.000   Pervious slope"

"        0.385   Impervious Area"

"       50.000   Impervious length"

"        7.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.185     0.000     0.323     0.323 c.m/sec"

"             Catchment 4000         Pervious   Impervious Total Area "

"             Surface Area           0.715      0.385      1.100      hectare"

"             Time of concentration  11.788     2.075      5.057      minutes"

"             Time to Centroid       733.334    736.860    735.777    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        580.73     312.70     893.43     c.m"

"             Rainfall losses        62.373     2.213      41.317     mm"

"             Runoff depth           18.848     79.008     39.904     mm"

"             Runoff volume          134.76     304.18     438.95     c.m"

"             Runoff coefficient     0.232      0.973      0.491      "

"             Maximum flow           0.118      0.106      0.185      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.185     0.185     0.323     0.323"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.185     0.185     0.185     0.323"



" 40          HYDROGRAPH   Combine    5001"

"            6   Combine "

"         5001   Node #"

"                To Wetland South of Site"

"             Maximum flow                  0.185    c.m/sec"

"             Hydrograph volume           438.945    c.m"

"                     0.185     0.185     0.185     0.185"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.185     0.000     0.185     0.185"

" 47          FILEI_O Read/Open DIV01300.1000hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV01300.1000hyd"

"             Overflow at the South Pond"

"             Total volume                  0.000    c.m"

"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.185     0.185 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.185     0.185"

" 33          CATCHMENT 2200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2200   Catchment 2200"

"       35.000   % Impervious"

"        2.860   Total Area"

"       45.000   Flow length"

"        1.000   Overland Slope"

"        1.859   Pervious Area"

"       45.000   Pervious length"

"        1.000   Pervious slope"

"        1.001   Impervious Area"

"       45.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.050   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.475     0.000     0.185     0.185 c.m/sec"

"             Catchment 2200         Pervious   Impervious Total Area "

"             Surface Area           1.859      1.001      2.860      hectare"



"             Time of concentration  19.279     3.492      9.864      minutes"

"             Time to Centroid       737.817    740.253    739.270    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1509.90    813.02     2322.92    c.m"

"             Rainfall losses        52.756     3.124      35.385     mm"

"             Runoff depth           28.465     78.097     45.836     mm"

"             Runoff volume          529.17     781.75     1310.92    c.m"

"             Runoff coefficient     0.350      0.962      0.564      "

"             Maximum flow           0.319      0.277      0.475      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.475     0.475     0.185     0.185"

" 33          CATCHMENT 2100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2100   Catchment 2100"

"       50.000   % Impervious"

"        1.140   Total Area"

"       51.000   Flow length"

"        0.500   Overland Slope"

"        0.570   Pervious Area"

"       51.000   Pervious length"

"        0.500   Pervious slope"

"        0.570   Impervious Area"

"       51.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.177     0.475     0.185     0.185 c.m/sec"

"             Catchment 2100         Pervious   Impervious Total Area "

"             Surface Area           0.570      0.570      1.140      hectare"

"             Time of concentration  26.328     4.634      8.796      minutes"

"             Time to Centroid       748.778    742.727    743.887    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        462.96     462.96     925.92     c.m"

"             Rainfall losses        62.365     1.796      32.080     mm"

"             Runoff depth           18.856     79.425     49.141     mm"

"             Runoff volume          107.48     452.73     560.21     c.m"

"             Runoff coefficient     0.232      0.978      0.605      "

"             Maximum flow           0.055      0.160      0.177      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.177     0.651     0.185     0.185"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             1200 mm dia. Culvert at County Road 3"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  0.651    c.m/sec"

"             Hydrograph volume          1871.126    c.m"

" 33          CATCHMENT 2300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2300   Catchment 2300"

"       35.000   % Impervious"

"        7.920   Total Area"

"       76.000   Flow length"

"        1.000   Overland Slope"

"        5.148   Pervious Area"

"       76.000   Pervious length"

"        1.000   Pervious slope"

"        2.772   Impervious Area"

"       76.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.927     0.651     0.185     0.185 c.m/sec"

"             Catchment 2300         Pervious   Impervious Total Area "

"             Surface Area           5.148      2.772      7.920      hectare"

"             Time of concentration  27.168     4.782      11.628     minutes"

"             Time to Centroid       749.675    743.051    745.076    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4181.26    2251.45    6432.70    c.m"

"             Rainfall losses        62.356     1.695      41.125     mm"

"             Runoff depth           18.865     79.526     40.096     mm"

"             Runoff volume          971.15     2204.46    3175.61    c.m"

"             Runoff coefficient     0.232      0.979      0.494      "

"             Maximum flow           0.482      0.782      0.927      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.927     1.579     0.185     0.185"



" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             North of Thunderbird Subdivision via Stormwater Block"

" 64          SHOW TABLE"

"            2   Flow hydrograph"

"            4   Inflow Hydrograph"

"             Maximum flow                  1.579    c.m/sec"

"             Hydrograph volume          5046.746    c.m"

" 52          CHANNEL DESIGN"

"        1.579   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.500   Basewidth    metre"

"        3.000   Left bank slope"

"        3.000   Right bank slope"

"        1.000   Channel depth    metre"

"        1.500   Gradient   %"

"             Depth of flow                 0.429    metre"

"             Velocity                      1.322    m/sec"

"             Channel capacity              9.529    c.m/sec"

"             Critical depth                0.375    metre"

" 53          ROUTE    Channel Route 242"

"       242.00      Channel Route 242 Reach length   ( metre)"

"        0.471   X-factor <= 0.5"

"      137.313   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  1.477    c.m/sec"

"                     0.927     1.579     1.477     0.185 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.927     1.477     1.477     0.185"

" 33          CATCHMENT 2400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2400   Catchment 2400"

"       35.000   % Impervious"

"        9.130   Total Area"

"       65.000   Flow length"

"        1.000   Overland Slope"

"        5.934   Pervious Area"

"       65.000   Pervious length"

"        1.000   Pervious slope"

"        3.196   Impervious Area"

"       65.000   Impervious length"



"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.079     1.477     1.477     0.185 c.m/sec"

"             Catchment 2400         Pervious   Impervious Total Area "

"             Surface Area           5.934      3.196      9.130      hectare"

"             Time of concentration  24.736     4.353      10.604     minutes"

"             Time to Centroid       747.100    742.105    743.637    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        4820.06    2595.42    7415.48    c.m"

"             Rainfall losses        62.378     2.107      41.283     mm"

"             Runoff depth           18.843     79.114     39.938     mm"

"             Runoff volume          1118.22    2528.09    3646.31    c.m"

"             Runoff coefficient     0.232      0.974      0.492      "

"             Maximum flow           0.612      0.882      1.079      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.079     2.530     1.477     0.185"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Marsville North Development Flow and Volume"

" 54          POND DESIGN"

"        2.530   Current peak flow    c.m/sec"

"        0.394   Target outflow    c.m/sec"

"       8693.0   Hydrograph volume    c.m"

"          28.   Number of stages"

"      482.350   Minimum water level    metre"

"      485.200   Maximum water level    metre"

"      482.350   Starting water level    metre"

"            0   Keep Design Data: 1 = True; 0 = False"

"                  Level Discharge    Volume"

"                482.350     0.000     0.000"

"                482.400   0.00300   105.100"

"                482.500   0.00600   324.300"

"                482.600   0.02300   555.900"

"                482.700   0.03300   799.900"

"                482.800   0.04000  1056.500"

"                482.900   0.08700  1325.900"

"                483.000    0.2130  1608.200"

"                483.100    0.5120  1903.600"

"                483.200    0.6560  2212.100"

"                483.300    0.6620  2534.000"



"                483.400    0.6680  2869.500"

"                483.500    0.6740  3218.600"

"                483.600    0.6790  3581.500"

"                483.700    0.6910  3958.300"

"                483.800    0.6970  4349.300"

"                483.900    0.7020  4754.600"

"                484.000    0.7070  5174.300"

"                484.100    0.7120  5608.500"

"                484.400    0.7290  7000.200"

"                484.500    0.7340  7494.200"

"                484.600    0.7390  8003.600"

"                484.700    0.7440  8528.400"

"                484.800    0.7470  9068.900"

"                484.900    0.7490  9625.100"

"                485.000     1.834  10197.30"

"                485.100     3.843  10785.60"

"                485.200     6.484  11390.10"

"             Peak outflow                  0.695    c.m/sec"

"             Maximum level               483.769    metre"

"             Maximum storage            4228.778    c.m"

"             Centroidal lag               15.816   hours"

"                  1.079     2.530     0.695     0.185 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.079     0.695     0.695     0.185"

" 56          DIVERSION"

"         2400   Node number"

"        0.747   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.000    c.m/sec"

"             Volume of diverted flow       0.000    c.m"

"             DIV02400.1000hyd"

"             Major flow at 2400"

"                     1.079     0.695     0.695     0.185 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     1.079     0.695     0.695     0.185"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     1.079     0.695     0.695     0.185"

" 81          ADD COMMENT=================================================="

"          2  Lines of comment"

"             Thunderbird Drain Improvements - Marsville North "

"             Subdivision Branch"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.695    c.m/sec"



"             Hydrograph volume          8698.447    c.m"

"                     1.079     0.695     0.695     0.695"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     1.079     0.000     0.695     0.695"

" 33          CATCHMENT 1400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1400   Catchment 1400"

"        5.000   % Impervious"

"        9.940   Total Area"

"      174.000   Flow length"

"        0.750   Overland Slope"

"        9.443   Pervious Area"

"      174.000   Pervious length"

"        0.750   Pervious slope"

"        0.497   Impervious Area"

"      174.000   Impervious length"

"        0.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.557     0.000     0.695     0.695 c.m/sec"

"             Catchment 1400         Pervious   Impervious Total Area "

"             Surface Area           9.443      0.497      9.940      hectare"

"             Time of concentration  48.684     8.568      41.390     minutes"

"             Time to Centroid       772.522    751.537    768.707    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        7669.70    403.67     8073.37    c.m"

"             Rainfall losses        62.355     1.557      59.315     mm"

"             Runoff depth           18.866     79.664     21.906     mm"

"             Runoff volume          1781.55    395.93     2177.48    c.m"

"             Runoff coefficient     0.232      0.981      0.270      "

"             Maximum flow           0.542      0.138      0.557      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.557     0.557     0.695     0.695"

" 33          CATCHMENT 1500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         1500   Catchment 1500"



"        3.000   % Impervious"

"       15.590   Total Area"

"      198.000   Flow length"

"        1.600   Overland Slope"

"       15.122   Pervious Area"

"      198.000   Pervious length"

"        1.600   Pervious slope"

"        0.468   Impervious Area"

"      198.000   Impervious length"

"        1.600   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.999     0.557     0.695     0.695 c.m/sec"

"             Catchment 1500         Pervious   Impervious Total Area "

"             Surface Area           15.122     0.468      15.590     hectare"

"             Time of concentration  41.912     7.377      37.937     minutes"

"             Time to Centroid       765.323    748.991    763.443    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2282     0.0380     1.2662     ha-m"

"             Rainfall losses        62.358     1.895      60.544     mm"

"             Runoff depth           18.863     79.326     20.677     mm"

"             Runoff volume          2852.51    371.01     3223.52    c.m"

"             Runoff coefficient     0.232      0.977      0.255      "

"             Maximum flow           0.986      0.133      0.999      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.999     1.537     0.695     0.695"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.999     1.537     1.537     0.695"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  1.537    c.m/sec"

"             Hydrograph volume          5401.002    c.m"

"                     0.999     1.537     1.537     1.537"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.999     0.000     1.537     1.537"

" 33          CATCHMENT 2450"

"            1   Triangular SCS"



"            1   Equal length"

"            2   Horton equation"

"         2450   Catchment 2450"

"       15.000   % Impervious"

"        0.360   Total Area"

"       40.000   Flow length"

"        1.000   Overland Slope"

"        0.306   Pervious Area"

"       40.000   Pervious length"

"        1.000   Pervious slope"

"        0.054   Impervious Area"

"       40.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.040     0.000     1.537     1.537 c.m/sec"

"             Catchment 2450         Pervious   Impervious Total Area "

"             Surface Area           0.306      0.054      0.360      hectare"

"             Time of concentration  18.485     3.253      12.026     minutes"

"             Time to Centroid       740.434    739.852    740.189    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        248.54     43.86      292.40     c.m"

"             Rainfall losses        62.394     2.684      53.437     mm"

"             Runoff depth           18.827     78.537     27.784     mm"

"             Runoff volume          57.61      42.41      100.02     c.m"

"             Runoff coefficient     0.232      0.967      0.342      "

"             Maximum flow           0.038      0.015      0.040      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.040     0.040     1.537     1.537"

" 56          DIVERSION"

"         2450   Node number"

"        0.018   Overflow threshold"

"        1.000   Required diverted fraction"

"            0   Conduit type; 1=Pipe;2=Channel"

"             Peak of diverted flow         0.022    c.m/sec"

"             Volume of diverted flow      24.112    c.m"

"             DIV02450.1000hyd"

"             Major flow at 2450"

"                     0.040     0.040     0.018     1.537 c.m/sec"

" 40          HYDROGRAPH   Combine    5004"

"            6   Combine "



"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.708    c.m/sec"

"             Hydrograph volume          8774.358    c.m"

"                     0.040     0.040     0.018     0.708"

" 40          HYDROGRAPH   Confluence    5004"

"            7   Confluence "

"         5004   Node #"

"                To Marsville North Thunderbird Drain Improvements"

"             Maximum flow                  0.708    c.m/sec"

"             Hydrograph volume          8774.358    c.m"

"                     0.040     0.708     0.018     0.000"

" 51          PIPE DESIGN"

"        0.708   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.675   Diameter    metre"

"        0.400   Gradient   %"

"             Surcharged HGL                0.710    %"

"             Velocity                      1.979    m/sec"

"             Pipe capacity                 0.532    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 191"

"       190.50      Pipe Route 191 Reach length   ( metre)"

"        0.328   X-factor <= 0.5"

"       89.856   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  0.708    c.m/sec"

"                     0.040     0.708     0.708     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5000"

"            6   Combine "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.025    c.m/sec"

"             Hydrograph volume         20393.715    c.m"

"                     0.040     0.708     0.708     1.025"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.040     0.000     0.708     1.025"

" 47          FILEI_O Read/Open DIV02400.1000hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02400.1000hyd"

"             Major flow at 2400"

"             Total volume                  0.000    c.m"



"             Maximum flow                  0.000    c.m/sec"

"                  0.000     0.000     0.708     1.025 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.000     0.000     0.708     1.025"

" 47          FILEI_O Read/Open DIV02450.1000hyd"

"            1   1=read/open; 2=write/save"

"            2   1=rainfall; 2=hydrograph"

"            1   1=runoff; 2=inflow; 3=outflow; 4=junction"

"             DIV02450.1000hyd"

"             Major flow at 2450"

"             Total volume                 24.112    c.m"

"             Maximum flow                  0.022    c.m/sec"

"                  0.022     0.000     0.708     1.025 c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.022     0.022     0.708     1.025"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.022     0.022     0.022     1.025"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  0.022    c.m/sec"

"             Hydrograph volume            24.112    c.m"

"                     0.022     0.022     0.022     0.022"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.022     0.000     0.022     0.022"

" 33          CATCHMENT 2500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2500   Catchment 2500"

"        0.000   % Impervious"

"       12.060   Total Area"

"      287.000   Flow length"

"        1.000   Overland Slope"

"       12.060   Pervious Area"

"      287.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      287.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"



"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.572     0.000     0.022     0.022 c.m/sec"

"             Catchment 2500         Pervious   Impervious Total Area "

"             Surface Area           12.060     0.000      12.060     hectare"

"             Time of concentration  60.298     10.612     60.298     minutes"

"             Time to Centroid       784.832    756.193    784.832    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        9795.24    0.01       9795.25    c.m"

"             Rainfall losses        62.358     1.684      62.358     mm"

"             Runoff depth           18.863     79.537     18.863     mm"

"             Runoff volume          2274.84    0.01       2274.85    c.m"

"             Runoff coefficient     0.232      0.000      0.232      "

"             Maximum flow           0.572      0.000      0.572      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.572     0.572     0.022     0.022"

" 33          CATCHMENT 2600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         2600   Catchment 2600"

"        0.000   % Impervious"

"       14.960   Total Area"

"      307.000   Flow length"

"        1.000   Overland Slope"

"       14.960   Pervious Area"

"      307.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"      307.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.679     0.572     0.022     0.022 c.m/sec"

"             Catchment 2600         Pervious   Impervious Total Area "

"             Surface Area           14.960     0.000      14.960     hectare"

"             Time of concentration  62.785     11.050     62.785     minutes"

"             Time to Centroid       787.465    757.147    787.466    minutes"



"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.2151     0.0000     1.2151     ha-m"

"             Rainfall losses        62.361     1.589      62.361     mm"

"             Runoff depth           18.860     79.632     18.860     mm"

"             Runoff volume          2821.38    0.01       2821.39    c.m"

"             Runoff coefficient     0.232      0.000      0.232      "

"             Maximum flow           0.679      0.000      0.679      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.679     1.251     0.022     0.022"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.679     1.251     1.251     0.022"

" 40          HYDROGRAPH   Combine    5005"

"            6   Combine "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  1.251    c.m/sec"

"             Hydrograph volume          5120.348    c.m"

"                     0.679     1.251     1.251     1.251"

" 40          HYDROGRAPH   Confluence    5005"

"            7   Confluence "

"         5005   Node #"

"                To Existing Thunderbird Municipal Drain"

"             Maximum flow                  1.251    c.m/sec"

"             Hydrograph volume          5120.348    c.m"

"                     0.679     1.251     1.251     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.679     1.251     1.251     0.000"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  2.632    c.m/sec"

"             Hydrograph volume         10521.349    c.m"

"                     0.679     1.251     1.251     2.632"

" 40          HYDROGRAPH   Confluence    5000"

"            7   Confluence "

"         5000   Node #"

"                Closed Pipe"

"             Maximum flow                  1.025    c.m/sec"

"             Hydrograph volume         20393.715    c.m"

"                     0.679     1.025     1.251     0.000"

" 51          PIPE DESIGN"

"        1.025   Current peak flow    c.m/sec"

"        0.013   Manning 'n'"

"        0.750   Diameter    metre"

"        0.400   Gradient   %"

"             Surcharged HGL                0.848    %"



"             Velocity                      2.321    m/sec"

"             Pipe capacity                 0.704    c.m/sec"

"             Critical depth                0.000    metre"

" 53          ROUTE    Pipe Route 760"

"       760.00      Pipe Route 760 Reach length   ( metre)"

"        0.450   X-factor <= 0.5"

"      331.089   K-lag   ( seconds)"

"        0.000   Default(0) or user spec.(1) values used"

"        0.500   X-factor <= 0.5"

"       30.000   K-lag   ( seconds)"

"        0.500   Beta weighting factor"

"      100.000   Routing time step   ( seconds)"

"            1   No. of sub-reaches"

"             Peak outflow                  1.025    c.m/sec"

"                     0.679     1.025     1.025     0.000 c.m/sec"

" 40          HYDROGRAPH   Combine    5002"

"            6   Combine "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.651    c.m/sec"

"             Hydrograph volume         30915.070    c.m"

"                     0.679     1.025     1.025     3.651"

" 81          ADD COMMENT=================================================="

"          1  Lines of comment"

"             Confluence of Closed-Piped and Open Channel"

" 40          HYDROGRAPH   Confluence    5002"

"            7   Confluence "

"         5002   Node #"

"                West Watershed Catchment Areas"

"             Maximum flow                  3.651    c.m/sec"

"             Hydrograph volume         30915.072    c.m"

"                     0.679     3.651     1.025     0.000"

" 52          CHANNEL DESIGN"

"        3.651   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"

"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.941    metre"

"             Velocity                      1.609    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.767    metre"

" 52          CHANNEL DESIGN"

"        3.651   Current peak flow    c.m/sec"

"        0.040   Manning 'n'"

"           0.   Cross-section type: 0=trapezoidal; 1=general"

"        1.000   Basewidth    metre"



"        1.500   Left bank slope"

"        1.500   Right bank slope"

"        2.000   Channel depth    metre"

"        1.000   Gradient   %"

"             Depth of flow                 0.941    metre"

"             Velocity                      1.609    m/sec"

"             Channel capacity             19.656    c.m/sec"

"             Critical depth                0.767    metre"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.679     0.000     1.025     0.000"

" 33          CATCHMENT 3100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3100   Catchment 3100"

"       35.000   % Impervious"

"        2.050   Total Area"

"      100.000   Flow length"

"        0.500   Overland Slope"

"        1.332   Pervious Area"

"      100.000   Pervious length"

"        0.500   Pervious slope"

"        0.717   Impervious Area"

"      100.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.225     0.000     1.025     0.000 c.m/sec"

"             Catchment 3100         Pervious   Impervious Total Area "

"             Surface Area           1.332      0.717      2.050      hectare"

"             Time of concentration  39.435     6.941      16.927     minutes"

"             Time to Centroid       762.706    748.058    752.560    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1082.27    582.76     1665.03    c.m"

"             Rainfall losses        62.355     2.255      41.320     mm"

"             Runoff depth           18.866     78.966     39.901     mm"

"             Runoff volume          251.39     566.58     817.97     c.m"

"             Runoff coefficient     0.232      0.972      0.491      "

"             Maximum flow           0.091      0.205      0.225      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "



"                     0.225     0.225     1.025     0.000"

" 33          CATCHMENT 3000"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3000   Catchment 3000"

"        5.000   % Impervious"

"       20.360   Total Area"

"      323.000   Flow length"

"        1.000   Overland Slope"

"       19.342   Pervious Area"

"      323.000   Pervious length"

"        1.000   Pervious slope"

"        1.018   Impervious Area"

"      323.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.886     0.225     1.025     0.000 c.m/sec"

"             Catchment 3000         Pervious   Impervious Total Area "

"             Surface Area           19.342     1.018      20.360     hectare"

"             Time of concentration  64.728     11.392     55.028     minutes"

"             Time to Centroid       789.543    757.896    783.786    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.5710     0.0827     1.6537     ha-m"

"             Rainfall losses        62.356     1.540      59.315     mm"

"             Runoff depth           18.865     79.681     21.906     mm"

"             Runoff volume          3648.86    811.15     4460.00    c.m"

"             Runoff coefficient     0.232      0.981      0.270      "

"             Maximum flow           0.857      0.264      0.886      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.886     0.966     1.025     0.000"

" 33          CATCHMENT 3200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3200   Catchment 3200"

"       35.000   % Impervious"

"        0.840   Total Area"

"       50.000   Flow length"

"        0.500   Overland Slope"



"        0.546   Pervious Area"

"       50.000   Pervious length"

"        0.500   Pervious slope"

"        0.294   Impervious Area"

"       50.000   Impervious length"

"        0.500   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.099     0.966     1.025     0.000 c.m/sec"

"             Catchment 3200         Pervious   Impervious Total Area "

"             Surface Area           0.546      0.294      0.840      hectare"

"             Time of concentration  26.017     4.579      11.138     minutes"

"             Time to Centroid       748.436    742.607    744.388    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        443.47     238.79     682.26     c.m"

"             Rainfall losses        62.378     1.832      41.187     mm"

"             Runoff depth           18.843     79.389     40.034     mm"

"             Runoff volume          102.88     233.40     336.29     c.m"

"             Runoff coefficient     0.232      0.977      0.493      "

"             Maximum flow           0.053      0.082      0.099      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.099     0.993     1.025     0.000"

" 33          CATCHMENT 3300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3300   Catchment 3300"

"       35.000   % Impervious"

"        5.060   Total Area"

"       89.000   Flow length"

"        1.000   Overland Slope"

"        3.289   Pervious Area"

"       89.000   Pervious length"

"        1.000   Pervious slope"

"        1.771   Impervious Area"

"       89.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"



"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.584     0.993     1.025     0.000 c.m/sec"

"             Catchment 3300         Pervious   Impervious Total Area "

"             Surface Area           3.289      1.771      5.060      hectare"

"             Time of concentration  29.868     5.257      12.781     minutes"

"             Time to Centroid       752.544    744.064    746.657    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2671.36    1438.42    4109.78    c.m"

"             Rainfall losses        62.357     1.661      41.113     mm"

"             Runoff depth           18.864     79.560     40.108     mm"

"             Runoff volume          620.45     1409.01    2029.46    c.m"

"             Runoff coefficient     0.232      0.980      0.494      "

"             Maximum flow           0.280      0.505      0.584      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.584     1.278     1.025     0.000"

" 33          CATCHMENT 3400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"         3400   Catchment 3400"

"        5.000   % Impervious"

"        1.260   Total Area"

"       93.000   Flow length"

"        1.250   Overland Slope"

"        1.197   Pervious Area"

"       93.000   Pervious length"

"        1.250   Pervious slope"

"        0.063   Impervious Area"

"       93.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"      125.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.050   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.108     1.278     1.025     0.000 c.m/sec"

"             Catchment 3400         Pervious   Impervious Total Area "

"             Surface Area           1.197      0.063      1.260      hectare"

"             Time of concentration  28.681     5.048      24.380     minutes"



"             Time to Centroid       751.251    743.590    749.857    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        972.22     51.17      1023.38    c.m"

"             Rainfall losses        62.394     1.632      59.356     mm"

"             Runoff depth           18.827     79.589     21.865     mm"

"             Runoff volume          225.36     50.14      275.50     c.m"

"             Runoff coefficient     0.232      0.980      0.269      "

"             Maximum flow           0.106      0.018      0.108      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.108     1.350     1.025     0.000"

" 38          START/RE-START TOTALS 3400"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                     135.350    hectare"

"             Total Impervious area                     22.387    hectare"

"             Total % impervious                        16.540"

" 19          EXIT"



 

 

APPENDIX H:  

WATER BALANCE ANALYSIS FOR OFFSITE WETLAND 
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Marsville South Subdivision

Township of East Garafraxa (Marsville)

Monthly Water Balance (Thornthwaite and Mather Method)

Date: October 2024

PRE-DEVELOPMENT CONDITIONS - WETLAND

Percent of Total Area

Contributing Catchments: 10 Soil Type: Clayey Silt Till Impervous Area = 0.3064 ha 2% Runoff Factor = 0.784

Contributing Area = 15.32 ha Vegetation: Shallow-rooted crops Pervious Area = 15.0136 ha 98%

Percent Impervious = 2% Root Zone Depth = 0.40m Total Area = 15.32 ha 100%

Soil Moisture Retention Capacity = 100mm 0.33

Month
Daily Average 

Temperature

Monthly 

Heat Index 

(I)

Unadjusted Daily 

Potential 

Evapotranspiration

Correction 

Factors

Adjusted Potential 

Evapotranspiratio

n (PE)

Average 

Precipitation 

(P)

P-PE

Accum. 

Pot. Water 

Loss

Storage 

(ST)
∆S

Pervious 

ET

Actual 

Evapotrans-

piration (AE)

 Pervious ET - 

Actual ET

Moisture 

Deficit (D)

Moisture 

Surplus (S)

Water 

Runoff 

(RO)

Snow 

Melt 

Runoff

Total  

Recharge 

and 

Runoff

Total  

Recharge 

and 

Runoff

Recharge  Runoff
Recharge 

Volume

Runoff 

Volume

(°C) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m
3
) (mm) (mm) (m

3
) (m

3
)

Jan -7.4 0.0 0.0 24.3 0.0 67.9 67.9 236.5 0.0 0.0 0.0 0.0 0.0 0.0 10.9 0.0 10.9 1,671 2.4 8.6 360 1,310

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9 292.4 0.0 0.0 0.0 0.0 0.0 0.0 5.5 0.0 5.5 835 1.2 4.3 180 655

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6 352.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 2.7 418 0.6 2.1 90 328

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9 100.0 0.0 30.2 29.8 0.4 0.4 44.3 23.5 27.7 51.2 7,843 11.0 40.2 1,691 6,152

May 12.2 3.9 1.9 37.8 71.8 86.9 15.1 100.0 0.0 71.8 70.9 1.0 1.0 16.0 19.8 112.2 131.9 20,210 28.4 103.5 4,357 15,853

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 75.0 -25.0 108.8 107.3 1.5 4.0 1.5 10.6 56.1 66.7 10,217 14.4 52.3 2,203 8,014

Jul 20.0 8.2 3.3 38.7 127.7 89.2 -38.5 -66.1 51.0 -24.0 113.2 111.7 1.5 16.0 1.5 6.1 28.0 34.1 5,225 7.4 26.8 1,126 4,098

Aug 19.0 7.6 3.1 36.0 111.6 96.6 -15.0 -81.1 44.0 -7.0 103.6 102.2 1.4 9.4 1.4 3.7 14.0 17.7 2,719 3.8 13.9 586 2,133

Sep 14.9 5.2 2.4 31.2 74.9 93.1 18.2 62.2 18.2 74.9 73.9 1.0 1.0 1.0 2.4 7.5 9.9 1,511 2.1 7.7 326 1,186

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2 100.0 37.8 37.1 36.6 0.5 0.5 0.5 1.4 3.8 5.2 794 1.1 4.1 171 623

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7 100.0 0.0 7.3 7.2 0.1 0.1 85.8 43.6 1.9 45.5 6,970 9.8 35.7 1,503 5,467

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6 168.6 0.0 0.0 0.0 0.0 0.0 0.0 21.8 0.9 22.7 3,485 4.9 17.8 751 2,734

Total 35.1 945.9 374.0 546.9 539.5 7.3 32.4 152.0 152.0 252.0 404.0 61,896 87.1 316.9 13,345 48,551

Notes: Precipitation and Temperature data from Environment Canada Climate Normals 1981-2010 for the Fergus Shand Dam Weather Station 

Monthly water balance strategy as outlined in the document Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance (Thornthwaite and Mather, 1957) 

For impervious surfaces, evapotranspiration is assumed to be 20% of the yearly precipitation (180.3mm/yr), remainder 721.3mm/yr is runoff. 

Evaporation Factor for Impervious Surfaces = Average Annual Evapotranspiration for Impervious Surfaces (180.3mm/year) / Average Annual Evapotranspiration for Pervious Surfaces (546.9mm/year) = 0.33

Pervious soil average annual runoff from MOE Stormwater Management Planning and Design Manual Table 3.1 - Hydrologic Cycle Component Values. Table provides 87mm/yr runoff for clay loam soil, shallow rooted crops. 

Evapotranspiration 

Factor for Impervious 

Surfaces =

Runoff Factor = [(Impervious Percentage of Site x Average Annual Runoff for Impervious Surfaces (721.3mm/year)) + (Pervious Percentage of Site x Average Annual Runoff for Pervious Surfaces (87 mm/year))] / Total Annual Recharge & Runoff 
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Marsville South Subdivision

Township of East Garafraxa (Marsville)

Monthly Water Balance (Thornthwaite and Mather Method)

Date: October 2024

POST-DEVELOPMENT CONDITIONS

Percent of Total Area

Contributing Catchments: 10 Soil Type: Clayey Silt Till Impervous Area = 0.3064 ha 2% Runoff Factor = 0.784

Contributing Area = 15.32 ha Vegetation: Shallow-rooted crops Pervious Area = 15.0136 ha 98%

Percent Impervious = 2% Root Zone Depth = 0.40m Total Area = 15.32 ha 100%

Soil Moisture Retention Capacity = 100mm 0.33

Month
Daily Average 

Temperature

Monthly 

Heat Index

Unadjusted Daily 

Potential 

Evapotranspiration

Correction 

Factors

Adjusted Potential 

Evapotranspiration

Average 

Precipitation
P-PE

Accum. 

Pot. Water 

Loss

Storage ∆S
Pervious 

ET

Actual 

Evapotrans-

piration

 Pervious ET - 

Actual ET

Moisture 

Deficit

Moisture 

Surplus

Water 

Runoff

Snow 

Melt 

Runoff

Total 

Recharge 

& Runoff

Total  

Recharge 

and 

Runoff

Recharge
Recharge 

Volume
 Runoff

Runoff 

Volume

(°C) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m
3
) (mm) (m

3
) (mm) (m

3
)

Jan -7.4 0.0 0.0 24.3 0.0 67.9 67.9 236.5 0.0 0.0 0.0 0.0 0.0 0.0 10.9 0.0 10.9 1,671 2.4 360 8.6 1,310

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9 292.4 0.0 0.0 0.0 0.0 0.0 0.0 5.5 0.0 5.5 835 1.2 180 4.3 655

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6 352.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 2.7 418 0.6 90 2.1 328

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9 100.0 0.0 30.2 29.8 0.4 0.4 44.3 23.5 27.7 51.2 7,843 11.0 1,691 40.2 6,152

May 12.2 3.9 1.9 37.8 71.8 86.9 15.1 100.0 0.0 71.8 70.9 1.0 1.0 16.0 19.8 112.2 131.9 20,210 28.4 4,357 103.5 15,853

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 75.0 -25.0 108.8 107.3 1.5 4.0 1.5 10.6 56.1 66.7 10,217 14.4 2,203 52.3 8,014

Jul 20.0 8.2 3.3 38.7 127.7 89.2 -38.5 -66.1 51.0 -24.0 113.2 111.7 1.5 16.0 1.5 6.1 28.0 34.1 5,225 7.4 1,126 26.8 4,098

Aug 19.0 7.6 3.1 36.0 111.6 96.6 -15.0 -81.1 44.0 -7.0 103.6 102.2 1.4 9.4 1.4 3.7 14.0 17.7 2,719 3.8 586 13.9 2,133

Sep 14.9 5.2 2.4 31.2 74.9 93.1 18.2 62.2 18.2 74.9 73.9 1.0 1.0 1.0 2.4 7.5 9.9 1,511 2.1 326 7.7 1,186

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2 100.0 37.8 37.1 36.6 0.5 0.5 0.5 1.4 3.8 5.2 794 1.1 171 4.1 623

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7 100.0 0.0 7.3 7.2 0.1 0.1 85.8 43.6 1.9 45.5 6,970 9.8 1,503 35.7 5,467

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6 168.6 0.0 0.0 0.0 0.0 0.0 0.0 21.8 0.9 22.7 3,485 4.9 751 17.8 2,734

Total 35.1 945.9 374.0 546.9 539.5 7.3 32.4 152.0 152.0 252.0 404.0 61,896 87.1 13,345 316.9 48,551

Contributing Catchments: 4000 Soil Type: Clayey Silt Till Impervous Area = 0.39 ha 35% Runoff Factor = 0.857

Contributing Area = 1.10 ha Vegetation: Shallow-rooted crops Pervious Area = 0.72 ha 65%

Percent Impervious = 35% Root Zone Depth = 0.40m Total Area = 1.10 ha 100%

Soil Moisture Retention Capacity = 100mm 0.33

Month
Daily Average 

Temperature

Monthly 

Heat Index

Unadjusted Daily 

Potential 

Evapotranspiration

Correction 

Factors

Adjusted Potential 

Evapotranspiration

Average 

Precipitation
P-PE

Accum. 

Pot. Water 

Loss

Storage ∆S
Pervious 

ET

Actual 

Evapotrans-

piration

 Pervious ET - 

Actual ET

Moisture 

Deficit

Moisture 

Surplus

Water 

Runoff

Snow 

Melt 

Runoff

Total 

Recharge 

& Runoff

Total  

Recharge 

and 

Runoff

Recharge
Recharge 

Volume
 Runoff

Runoff 

Volume

(°C) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (m
3
) (mm) (m

3
) (mm) (m

3
)

Jan -7.4 0.0 0.0 24.3 0.0 67.9 67.9 236.5 0.0 0.0 0.0 0.0 0.0 0.0 12.8 0.0 12.8 141 1.8 20 11.0 121

Feb -6.3 0.0 0.0 24.6 0.0 55.9 55.9 292.4 0.0 0.0 0.0 0.0 0.0 0.0 6.4 0.0 6.4 71 0.9 10 5.5 60

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6 352.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 3.2 35 0.5 5 2.7 30

Apr 5.7 1.2 0.9 33.6 30.2 74.1 43.9 100.0 0.0 30.2 23.1 7.1 7.1 51.0 27.0 27.7 54.7 602 7.8 86 46.9 516

May 12.2 3.9 1.9 37.8 71.8 86.9 15.1 100.0 0.0 71.8 55.0 16.8 16.8 31.9 29.5 112.2 141.6 1,558 20.3 223 121.4 1,335

Jun 17.5 6.7 2.9 38.4 111.4 83.8 -27.6 -27.6 75.0 -25.0 108.8 83.3 25.5 28.1 25.5 27.5 56.1 83.6 919 12.0 131 71.6 788

Jul 20.0 8.2 3.3 38.7 127.7 89.2 -38.5 -66.1 51.0 -24.0 113.2 86.6 26.6 41.1 26.6 27.0 28.0 55.1 606 7.9 87 47.2 519

Aug 19.0 7.6 3.1 36.0 111.6 96.6 -15.0 -81.1 44.0 -7.0 103.6 79.3 24.3 32.3 24.3 25.7 14.0 39.7 437 5.7 62 34.0 374

Sep 14.9 5.2 2.4 31.2 74.9 93.1 18.2 62.2 18.2 74.9 57.3 17.6 17.6 17.6 21.6 7.5 29.1 320 4.2 46 25.0 274

Oct 8.3 2.2 1.3 28.5 37.1 77.2 40.2 100.0 37.8 37.1 28.4 8.7 8.7 8.7 15.2 3.8 18.9 208 2.7 30 16.2 178

Nov 2.1 0.3 0.3 24.3 7.3 93.0 85.7 100.0 0.0 7.3 5.6 1.7 1.7 87.4 51.3 1.9 53.2 585 7.6 84 45.6 501

Dec -3.9 0.0 0.0 23.1 0.0 68.6 68.6 168.6 0.0 0.0 0.0 0.0 0.0 0.0 25.6 0.9 26.6 292 3.8 42 22.8 251

Total 35.1 945.9 374.0 546.9 418.6 128.3 153.4 273.0 272.8 252.0 524.9 5,774 75.1 826 449.8 4,948

Notes: Precipitation and Temperature data from Environment Canada Climate Normals 1981-2010 for the Fergus Shand Dam Weather Station 

Monthly water balance strategy as outlined in the document Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance (Thornthwaite and Mather, 1957) 

For impervious surfaces, evapotranspiration is assumed to be 20% of the yearly precipitation (180.3mm/yr), remainder 721.3mm/yr is runoff. 

Evaporation Factor for Impervious Surfaces = Average Annual Evapotranspiration for Impervious Surfaces (180.3mm/year) / Average Annual Evapotranspiration for Pervious Surfaces (546.9mm/year) = 0.33

Pervious soil average annual runoff from MOE Stormwater Management Planning and Design Manual Table 3.1 - Hydrologic Cycle Component Values. Table provides 87mm/yr runoff for clay loam soil, shallow rooted crops. 

Evapotranspiration 

Factor for Impervious 

Surfaces =

Runoff Factor = [(Impervious Percentage of Site x Average Annual Runoff for Impervious Surfaces (721.3mm/year)) + (Pervious Percentage of Site x Average Annual Runoff for Pervious Surfaces (87 mm/year))] / Total Annual Recharge & Runoff 

Evapotranspiration 

Factor for Impervious 

Surfaces =
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Monthly Water Budget from Site to Wetland

Existing
1
 (m

3
)

Post-

development 

(m
3
)

Total 

Difference 

(m
3
)

Total 

Difference (%)

Estimated 

Increase in 

Wetland 

Depth (mm)

January 1,310 1,431 121 9% 6.0

February 655 716 60 9% 3.0

March 328 358 30 9% 1.5

April 6,152 6,668 516 8% 25.7

May 15,853 17,188 1,335 8% 66.4

June 8,014 8,802 788 10% 39.2

July 4,098 4,617 519 13% 25.8

August 2,133 2,507 374 18% 18.6

September 1,186 1,460 274 23% 13.7

October 623 801 178 29% 8.9

November 5,467 5,968 501 9% 24.9

December 2,734 2,984 251 9% 12.5

Annual Total 48,551 53,499 4,948 10.19% 246

Month

Runoff

The monthly runoff volumes under pre-development conditions are generated by the existing contributing area to 

the wetland. The additional monthly runoff volumes under post-development conditions are generated by 

Catchment 4000. The increase in wetland depth assumes that the water does not have a quick outlet and does not 

take into consideration evapotranspiration of these volumes. The area of the wetland was taken from GRCA 

mapping as 2.01 ha.


