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Clark-Heinmiller Subdivision (Palmerston) 
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Please find our Preliminary Servicing and Stormwater Management Report for the above-
noted project, in support of a submission for Draft Plan re-approval. 
 
Our servicing report identifies constraints for sanitary sewerage, water supply, and storm 
drainage/stormwater management.  Our report also considers grading constraints, 
transportation issues, and utility availability.  Where necessary, reasonable assumptions based 
on normal industry practices have been used and are described as such. 
 
It is our opinion that adequate services exist to support this project.  Recommendations from 
our report shall be incorporated into the detailed design phase of the project, following 
approval of the draft plan. 

Yours very truly, 

MERITECH ENGINEERING 

Chris H. Togeretz, P.Eng. 
Manager, Design Services 
 

CHT/ 
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Executive Summary 
 
The intent of this report is to demonstrate that adequate services exist within the vicinity of 
the site for Phase 1 of the Clark-Heinmiller Subdivision in Palmerston.  
 
The subject site is located on the north side of Main Street West at the entrance of Lorne 
Street in Palmerston (Town of Minto).  It is bordered by employment lands to the west, future 
development to the north, existing residential and mixed-use lands to the east, and existing 
residential dwellings facing Main Street West to the south.  The site itself has recently been 
rezoned by the Town of Minto from agricultural (A-1) to residential (R1C, R2, and R3) and 
open space (OS1) but will need to be rezoned again. 
 
The project is in the preliminary design stage and this report has been prepared in support of 
a redline submission for Draft Plan re-approval of Phase 1 of the Clark-Heinmiller Subdivision 
development.  This circulation describes how the servicing and stormwater management 
(SWM) plan satisfies the objectives for the site, confirms spatial relationships of the plan 
within the confines of the site, and provides recommendations to be implemented in the 
detailed design.  For subdivisions, Draft Plan approval is contingent upon approval of the 
Preliminary Design Report. 
 
From the Town of Minto’s Draft Servicing Strategy, it has been confirmed that there is enough 
reserve and storage capacity of the existing water distribution and wastewater collection 
systems to support the proposed development.  It is recommended that the Town confirms 
that downstream capacity exists for the increase in sanitary flows and water demand for the 
subject lands. 
 
The proposed watermain is 150mm diameter which provides sufficient flow to meet domestic 
demand as well as meet both FUS and OBC calculations for fire flow requirements.  Hydrants 
will be provided with standard hydrant spacing and to ensure the watermain at high points in 
the streets is served with a hydrant.  A proposed blowoff is to be at the dead end of Street 
A, towards Noble Road, to assist with maintenance of the distribution system between phases 
of development.  
 
The existing sanitary sewer already running through the subdivision provides sufficient 
capacity to service the sanitary flows generated from the proposed development.  
 
The proposed stormwater management (SWM) design is to address the needs of the proposed 
development in accordance with municipal, MECP, and Conservation Authority practices as 
well as improve upon the existing conditions of the low-lying area on the site.  The proposed 
SWM facility will be a dry pond configuration for quantity control of storm events from the 2-
year to the 100-year storm and safe conveyance of flows in excess of these storms (i.e. 
Hurricane Hazel).  For quality control a OGS unit upstream of the dry pond will be used to 
attain an Enhanced level of runoff treatment as per MECP guidelines. 
 
Agencies shall review and approve this document as a suitable approach to preliminary design 
configuration and approve the draft plan of subdivision. 
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Disclaimer 
 
This report was prepared by Meritech Engineering for Breymark Homes. The comments, 
recommendations and materials presented in this report reflect our best judgement in light 
of the information available at the time of preparation. Except for approval and commenting 
municipalities and agencies in their review and approval of this project, any use which a third 
party makes of this report, or any reliance upon, or decisions as a result of, are the 
responsibility of such third parties. Meritech Engineering accepts no responsibility for damages 
suffered by any third party, other than an approval or commenting municipality or agency, as 
a result of decisions made or actions taken based on this report.  
 

Use and Reproduction of This Document 
 
No part of this report may be reproduced, stored in a retrieval system, or transcribed in any 
form, or by means including electronic, mechanical, photocopying, recording and scanning 
without the prior written approval of the author. 
 

For Further Information 
 
For further information regarding this report please contact the author at the following 
address: 
 

Meritech Engineering 
Attention: Mr. Norm B. Litchfield, P. Eng. MBA 
Director of Engineering 
1315 Bishop Street North, Suite 202 
Cambridge, ON N1R 6Z2 
t (519) 623-1140 
f (519) 623-7334 
email: norml@meritech.ca 



Preliminary Servicing and Stormwater Management Report   

 

https://meritecheng.sharepoint.com/sites/MeritechProjects/Shared Documents/5008/60-Design/5008.Servicing.SWM.rpt.docx 
November 2022 Page 1 

Table of Contents 
 
Introduction ................................................................................................................. 3 

Approach ..................................................................................................................... 4 

Policy Framework ......................................................................................................... 6 

Planning Documents .................................................................................................. 6 

MECP Guidelines ....................................................................................................... 6 

Municipal Guidelines .................................................................................................. 7 

Conservation Authority Guidelines ............................................................................... 7 

Environmental and Tree Management Studies .............................................................. 7 

Geotechnical Studies .................................................................................................. 7 

Transportation Studies ............................................................................................... 7 

Pre-Submission Consultation/Design Criteria ................................................................ 8 

Reconnaissance ......................................................................................................... 8 

Objectives and Criteria .................................................................................................12 

Sanitary Servicing .....................................................................................................12 

Water Servicing ........................................................................................................12 

Storm Servicing ........................................................................................................13 

Stormwater Management ..........................................................................................13 

Water Balance, Infiltration and Groundwater Conditions ..............................................14 

Grading and Drainage ...............................................................................................14 

Transportation .........................................................................................................15 

Utilities ....................................................................................................................15 

Discussion ...................................................................................................................15 

Subdivision Design ...................................................................................................15 

Sanitary Servicing .....................................................................................................16 

Water Servicing ........................................................................................................16 

Existing Infrastructure ...........................................................................................16 

Proposed Development & Firefighting Flow Rates .....................................................17 

Storm Servicing and Stormwater Management ............................................................18 

Existing Infrastructure ...........................................................................................18 

Proposed Stormwater Management Plan .................................................................18 

Minor/Major System Routing ...............................................................................19 

Winter Conditions ..............................................................................................20 

Quantity ...............................................................................................................20 

Catchment Numbering Convention ......................................................................20 

Hydrologic Model ...............................................................................................20 

Rainfall Data ......................................................................................................20 

Pre-Development ..................................................................................................21 

Post-Development ..............................................................................................23 

Quality .................................................................................................................26 

Pre-Treatment ...................................................................................................26 

Oil-Grit Separator ...............................................................................................26 

Water Balance, Infiltration, and Groundwater .......................................................26 

Performance of SWM Facilities ................................................................................26 

Peak Flow Control ..............................................................................................29 

Grading and Drainage ............................................................................................30 



Preliminary Servicing and Stormwater Management Report   

 

https://meritecheng.sharepoint.com/sites/MeritechProjects/Shared Documents/5008/60-Design/5008.Servicing.SWM.rpt.docx 
November 2022 Page 2 

Sediment & Erosion Control ...................................................................................30 

Conclusions .................................................................................................................31 

Recommendations .......................................................................................................31 

References ..................................................................................................................32 

 

List of Figures 
 
Figure 1: Site Location .................................................................................................. 3 

Figure 2: Approach Flowchart ........................................................................................ 5 

Figure 3: Existing Condition Photographs .......................................................................10 

Figure 4: Existing Components of Downstream Overland Flow Route ...............................12 

Figure 5: Pre-Development Catchment Plan ...................................................................22 

Figure 6: Post-Development Catchment Plan ..................................................................25 

 

List of Tables 
 
Table 1: Selection of Stormwater Management Practises .................................................13 

Table 2: Average Daily Sanitary Flows ...........................................................................16 

Table 3: Hydrant Flow Test Results (Two Ports Open) ....................................................17 

Table 4: Catchment Naming Convention ........................................................................20 

Table 5: Coefficients for Design Storms .........................................................................21 

Table 6: Pre-Development Modelling Parameters ............................................................21 

Table 7: Post-Development Modelling Parameters ..........................................................23 

Table 8: Comparison of Unattenuated Peak Flows (m3/s) ................................................24 

Table 9: Stage Storage Discharge for Phase 1 Dry Pond ..................................................27 

Table 10: Stage Storage Discharge for Temporary Pond..................................................28 

Table 11: Pond Performance Table (Phase 1 Pond).........................................................29 

Table 12: Pond Performance Table (Temporary Pond) ....................................................29 

Table 13: Comparison of Attenuated Peak Flows ............................................................29 

 

Appendices 
 
Appendix A: Draft Plan 

Appendix B: Conceptual Design Drawings 

Appendix C: Calculations 

Appendix D: Modelling 

Appendix D.1: Pre-Development Conditions 

Appendix D.2: Post-Development Conditions 

Appendix E: Hydrant Flow Test Results 

Appendix F: Geotechnical Data 

 



Preliminary Servicing and Stormwater Management Report   

 

https://meritecheng.sharepoint.com/sites/MeritechProjects/Shared Documents/5008/60-Design/5008.Servicing.SWM.rpt.docx 
November 2022 Page 3 

Introduction 
 
This report has been prepared for the above noted project in support of a Draft Plan red-line 
amendment for the Clark-Heinmiller Subdivision.  It is understood that the updates to the 
Draft Plan focus on the area recognized as Phase 1 and include considerations for future 
phases of development for the lands to the north.  The intent of this report is to demonstrate 
the functionality of the servicing strategy for the Phase 1 development lands, including 
water/sanitary layout and the stormwater management (SWM) strategy, and to ensure no 
negative impacts to the receiving infrastructure.  Considerations for future development 
phases are integrated into the preliminary design described herein.  Additional information 
will be provided through detailed design and the final approval process.  
 
The site is in Palmerston (Town of Minto) and the current area of interest is the southern 3-
hectare portion that is proposed for development, referred to as Phase 1.  The location can 
be seen in Figure 1 below.  The subject site is bordered by employment lands to the west, 
future development to the north, existing residential and mixed-use lands to the east, and 
existing residential dwellings facing Main Street West to the south.  The site itself has recently 
been rezoned by the Town of Minto from agricultural (A-1) to residential (R1C, R2, and R3) 
and open space (OS1); re-zoning is required to support the proposed townhouses shown on 
the revised Draft Plan.  

 
 

Figure 1: Site Location 
 
The overall site generally slopes from north to south from the existing farm dwellings with a 
drainage split from the existing driveway entrance from Lorne Street which directs overland 
flow east and west.  The slopes on the site range from 1% to 5%, with sheet flows to the 
east collecting in a low-lying area in the southeast corner equipped with a hickenbottom drain. 
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Piped flows are then conveyed through an easement and outlet to existing storm sewers on 
Main Street West.  The sheet flows to the west are directed to the southwest corner of the 
property where they eventually infiltrate in the low-lying area or else get collected in tile 
drainage.  
 
The proposed development consists of 12 blocks of townhomes (2.35 ha) assumed to be two-
storeys with basements, totalling 61 units, a local street and utility corridors (0.38 ha), and a 
stormwater management (SWM) block (0.29 ha).  The primary access to the site will be off 
Main Street West through the extension of Ontario Street into the subject site.  Parking for 
the site will be provided with standard driveways at each individual unit.  The proposed streets 
will be of standard urban design including a curb/gutter configuration and storm sewers to 
collect and convey runoff.  The development will be serviced with municipal water and 
sewage.  The Draft Plan has been attached in Appendix A. 
 

Approach 
 
A previous submission for a residential Draft Plan of Subdivision was completed in 2016 to 
the County of Wellington.  This included a Functional Servicing Report prepared by Triton 
Engineering Services Limited in 2015 which was utilized as a reference point while developing 
a revised servicing strategy for the project.  
 
Since 2015 there have been changes in ownership, proposed development plans, zoning 
designations, and in the municipal boundary.  As a result, a need has been identified for a 
revised submission of Draft Plan of Subdivision to reflect the current proposal.  
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The following flowchart explains a typical submission and approvals process. The section 
highlighted in grey indicates the status of this circulation: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Approach Flowchart 

Step One 
Feasibility of the Development 

This circulation establishes the framework for the project and provides a direction for 
how the site is to develop. This report shows the proposed development is suitable for 
the proposed zoning and is able to be serviced with standard municipal services. 

Step Two 
Preliminary Design 

This circulation describes how the plan satisfies the objectives for the site, confirms 
spatial relationships of the plan within the confines of the site, and provides 
recommendations to be implemented in the detailed design. For subdivisions, Draft Plan 
approval is contingent upon approval of the Preliminary Design.  

Step Three 
Detailed Design, or Final Design 

This circulation integrates the recommendations of the preliminary design into the final 
site engineering. Approval of this report allows for construction of the proposed 
development.  
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Policy Framework 
 
This chapter outlines the framework upon which the plan is built upon.  Previous studies, 
municipal and provincial standards, as well as any field investigations undertaken to support 
the project, are examples of information described in this chapter.  This background 
information is then used to build an appropriate plan for the site.  The next chapter, Objectives 
and Targets, describes the site-specific requirements noted from the following sources: 
 

Planning Documents 
 
County of Wellington Official Plan, February 24, 2011 
The Official Plan was approved by Wellington County Council on May 6, 1999. The contents 
of the Official Plan reflect the latest consolidation of Official Plan amendments, as of February 
24, 2011. Phases 1 and 2 of the subdivision have already been considered in the Official Plan. 
 
West Palmerston Secondary Plan May 1, 2018 
This document includes analysis to support expanding Palmerston’s urban boundary and 
provides a rational development approach to make effective use of lands and municipal 
services.  
 
ZBA 2015-03 – Clark/Heinmiller Subdivision, February 16, 2021 
The Town of Minto issued a zoning amendment of the south portion of the Heinmiller property 
that is subdivided in the previous Draft Plan of Subdivision in February 2021.  This will be 
used as a baseline to inform the project servicing to ensure compliance with the Town’s 
strategic plan.  Zoning will be revised to allow for the proposed unit types.  
 
Town of Minto Water and Sanitary Systems Servicing Strategy, January 26, 2022 
The report amalgamates previous work to provide guidance for upgrades, expansions, and 
operation changes to the Town’s horizontal and vertical infrastructure for water and sanitary 
systems to service existing and future populations.  This document will used to ensure the 
receiving distribution and collections systems are able to service the proposed development.  
 

MECP Guidelines 
 
Stormwater Management Planning and Design Manual, Ministry of the Environment, 2003  
This manual provides guidelines on the planning and design of stormwater management 
facilities in Ontario.  
 
Guidelines for Drinking Water Systems, Ministry of the Environment, 2008  
This manual provides guidelines on the planning and design of drinking water systems in 
Ontario. 
 
Runoff Volume Control Targets for Ontario, 2016 
The report describes the Minimum Runoff Volume Control Target for Ontario and was establish 
to inform the development of the MECP Low Impact Development Stormwater Management 
Guidance Manual, which is currently published as a draft.  
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Municipal Guidelines 
 
Town of Minto Municipal Servicing and Design Standards, 2020 
This manual provides the procedure for development of private lands requiring the design, 
construction, and approval of Municipal Services.  This includes Town specifications, standard 
drawings, and rainfall coefficients to be used in modelling of synthetic design storms. 
 

Conservation Authority Guidelines 
 
Maitland Valley Conservation Authority Policies and Procedures for Compliance with the 
Development, Interference with Wetlands and Alterations to Shorelines and Watercourses 
Regulation. O.Reg 164/06, July 2016 
This document is to provide the MVCA with policies and guidelines to assist MVCA in 
interpreting the Conservation Authority Act, Section 28(1) Regulations.  
 
Maitland Valley Conservation Authority Stormwater Management Policies 
Provided by MVCA staff, this document provides a summary of the SWM policy statements 
and technical guidelines that are used by the reviewing agency.  This document will be 
referred to when developing the design of the SWM facility and associated storm servicing 
strategy.  
 

Environmental and Tree Management Studies 
 
No reports are believed to have been completed to date. 
 

Geotechnical Studies 
 
A geotechnical investigation has been performed on the site to ascertain general soil, 
groundwater, and infiltration parameters for the property.  
 
CMT Engineering Inc. conducted the on-site geotechnical analysis investigation in Jun 2014. 
Excerpts from the report are included in Appendix F.  Key findings from the report include: 

• Existing topsoil thickness is 150-410mm (average 218mm) 
• Stratigraphic units were encountered including topsoil, sand and silt, silty sandy and 

gravel, silt and sand till, and groundwater 
• Groundwater was found at boreholes 3 and 6 at elevations of ±395.9m and ±393.8m 
• The estimated coefficient of permeability is 2.25x10-6 cm/sec for native sandy silt which 

would not be considered suitable to provide focused infiltration measures 
 

Transportation Studies 
 
A Transportation Impact Brief was prepared by Paradigm in February 2022 to assess the 
potential traffic impact resulting from the proposed subdivision. For the development (at the 
time, assumed to consist of 71 units), the analysis prepared by Paradigm shows that no left-
turn lanes are required, and that the existing lane geometrics are sufficient for the additional 
traffic.  
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Pre-Submission Consultation/Design Criteria 
 
A pre-submission design meeting was held with the Town of Minto’s Engineer (Triton 
Engineering) on October 15, 2021, to discuss constraints and criteria with respect to the 
servicing design of the subdivision.  In the meeting it was determined that the temporary 
SWM facility proposed to service the farmland north of Phase 1 would not require an ECA and 
that a Servicing Strategy Report is expected to be released by the Town in 2022 to comment 
on the existing flows in the sewer.  Lastly, it was confirmed that the common practice of 
looping the proposed watermain network is preferred and was desired to be from Noble Road 
(primary) and Mary Street (secondary). 
 
A pre-consultation meeting with the Town of Minto and Triton Engineering was held on 
November 9, 2021 where pertinent items were discussed with respect to the submission.  
 
With respect to servicing criteria, it was confirmed from the Town’s engineer that the key 
target for the SWM strategy will be to not surpass the capacity of the receiving storm sewer 
in the easement between the site and Main Street West. With respect to sanitary servicing, it 
was confirmed that the original Wellington County Official Plan identified sufficient capacity 
of the Town’s sanitary sewer system and treatment plant to service the proposed 
development.  Schematic drawings of the existing storm, sanitary, and water systems was 
requested and later provided.  These were used to confirm some details of the surrounding 
municipal services and the servicing strategy of the proposed development.  
 
Previously proposed Draft Plans have had varying unit counts and associated sanitary 
demands; however, the Town’s engineer had no concerns with respect to sanitary capacity 
for the currently-proposed unit count. 
 
Subsequent to the meeting with Triton Engineering in November 2021, additional discussions 
were had in August and September 2022 with respect to the capacity of the receiving storm 
sewer system.  As a result of extensive investigations of the downstream storm sewers, it is 
believed that the performance of our SWM facility cannot be governed by gravity-flow targets, 
as the downstream system operates under surcharged conditions during conventional design 
events. 
 

Reconnaissance 
 
Meritech staff have visited the site on multiple occasions in order to verify existing drainage 
patterns of the site and adjacent properties, to confirm existing infrastructure surrounding the 
site, and to make note of all aboveground features on neighbouring properties.  Shown in 
Figure 3 are existing conditions as of September 17, 2021. 
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Looking west across the site from Ontario Street 

 

 
Looking east across the site from south-west corner of site 
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Looking west across the site from 365 Main Street West (neighbour’s rear yard) 

 
Figure 3: Existing Condition Photographs 

 
A number of subsequent site visits were completed.  The visit on November 16, 2021 further 
investigated adjacent infrastructure important to the functional design, and the visit on April 
21, 2022 was made to confirm the ultimate overland flow route.  Finally, visits on July 7 and 
August 31, 2022 were made to complete Meritech’s understanding of the receiving storm 
sewer system, which necessitated the assistance of a sewer CCTV firm in order to locate a 
buried manhole.  Shown in Figure 4 are conditions of the overland flow route discovered as 
part of the site visit in April 2022.  
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900mm x 770mm CSP culvert crossing rail trail at vacant lot on Bell Street 

 

 
Outlet of CSP culvert to low-lying wetland area  
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Outlet of low-lying wetland area, 600mm diameter CSP culvert crossing King Street 

 
Figure 4: Existing Components of Downstream Overland Flow Route 

 

Objectives and Criteria 
 
This section outlines the objectives and criteria for the wide variety of issues considered in 
this report; the following Discussion section will demonstrate how the objectives presented 
have been achieved and how the criteria are met. 
 

Sanitary Servicing 
 
The primary objective with respect to sanitary servicing is that a sanitary sewer system 
servicing the site can be constructed as per MECP, Wellington County, and Town of Minto 
standards.  The development will outlet into existing sanitary infrastructure at the southeast 
corner of the site; it has already been confirmed that the existing sewers and treatment plant 
have capacity for this development.  
 

Water Servicing 
 
There are two objectives regarding water servicing: provide domestic water supply as per 
MECP, Wellington County, and Town of Minto requirements, and ensuring that an adequate 
firefighting water supply is available as per Ontario Building Code and other municipal 
requirements. 
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Storm Servicing 
 
The primary objective with respect to storm servicing is that a storm sewer system servicing 
the site can be constructed as per MECP and Town of Minto standards.  The storm drainage 
scheme for the development will be designed on the dual drainage concept of major and 
minor systems with the storm sewers into the SWM facility sized for the 5-year storm event. 
The development will outlet into existing infrastructure, and it is necessary to demonstrate 
that the existing sewers have capacity for this development.  On-site stormwater management 
features shall be reviewed in conjunction with the storm servicing. 
 

Stormwater Management  
 
The following table presents typical stormwater management solutions.  Each one is ranked 
as to the level of performance for Water Quality, Erosion, Water Quantity and Infiltration.  
The last two columns present whether or not the control is proposed in the stormwater 
management solution, along with a commentary of its suitability to this project. 
 

Lot Level & 
Conveyance 

Controls 

Water 
Quality 

Erosion 
Water 

Quantity 
Infiltration 

Incl. In 
Plan? 

Comments 

      
Flat Lot Grading M M L H N Soils not suitable 

Control of Roof 
Leaders 

M M L H Y Discharge to grade 

Control of 
Foundation Drains M M L H N 

If basements present, 
weeping tile system 

required 

Grassed Swales M M M H Y  

Filter Strips M M L H N Not necessary 

Infiltration Trench 
H M L H N 

Not recommended due to 

soils 

Pervious pipes, 

catchbasins 
H M L H N 

Not recommended due to 

lack of pre-treatment 

Oil / Grit Separator M L L L N Included 

Rooftop Storage L M H L N Not required 

Parking Lot 
Storage 

L M H L N Not applicable 

Underground 

Storage 
L M H L N Not required 

End of Pipe 
Controls 

      

Sediment Forebay 
H M L L N 

Contributing area not 

large enough 

Wet Pond H H H L N Not suitable 

Constructed 

Wetland 
H H H L N Not suitable 

Dry Pond M H H L Y Included 

Infiltration Pond H M L H N Soils not suitable 

 
Table 1: Selection of Stormwater Management Practises 

(Compiled From 2003 MOE Manual) 
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Stormwater management techniques will follow MOE/MECP design guidelines and will be 
necessary where outlet flows exceed outlet capacities and/or where required as a condition 
of Draft Plan approval and/or Drainage Act requirements.  
 
To the natural water cycle, the proposed development is anticipated to increase the quantity 
of surface runoff to an extent that – without control – flows would surpass existing outlet 
capacities and decrease the overall quality of stormwater exiting the site.  As it is the intention 
of the development to have no negative impact on the receiving storm drainage system, the 
following SWM criteria are proposed: 
 

• Quality control of site runoff to ensure sediment and pollutant loading is minimized 
before release into the existing storm sewer system. “Enhanced” control represented 
by an 80% removal in total suspended solids removal is proposed. 

• Quantity control such that the capacity (either by gravity or under pressurized 
conditions) of the receiving municipal storm infrastructure is not surpassed. 
Allowances for future development phases is to be considered.  

• Safe conveyance of major storm event runoff in excess of the proposed SWM system’s 
design capacity. 

• Sufficient separation from the proposed SWM facility to groundwater to reduce 
groundwater intrusion. In the event of high water table a physical barrier (i.e. clay 
liner) could be proposed. 

 

Water Balance, Infiltration and Groundwater Conditions 
 
Another example of the impact of development on the natural water cycle is groundwater 
recharge.  The increase in impervious cover prevents water from soaking into the ground. 
Cumulatively, these minor losses can cause significant loss to the groundwater regime. 
Analysis of these impacts, in the form of a water budget, is sometimes undertaken with the 
intent of designing appropriate mechanisms for infiltration and recharge.  
 
Groundwater is present across the site, as described in the geotechnical study, approximately 
at depths in the order of ±0.2m on the east end (Borehole 6) and ±2.5m in the middle of the 
proposed development.  The native soils are generally described as ‘sandy silt till’ and are not 
highly conducive to infiltration, therefore infiltration is not proposed.  Due to this, maintaining 
existing infiltration rates is not proposed.  
 

Grading and Drainage 
 
The typical objective is to reduce the cost of the development by minimizing earthworks costs, 
excessive retaining walls, etc., in addition to meeting the municipality’s requirements related 
to the grading of useable yards.  In support of Draft Plan approval, it is necessary to 
demonstrate that the general grading concept works with the conceptual storm and sanitary 
sewers.  
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Transportation 
 
The road network proposed on the Draft Plan should meet the standard right-of-way widths 
presented in the Town of Minto Municipal Servicing and Design Standards. 
 

Utilities 
 
The following utility companies will be contacted to confirm their ability to service the 
development: 
 

• Westario Power 
• Hydro One 
• Eastlink 
• KWIC Internet Services 
• Wightman Telecom 
• Rogers 
• Enbridge (formerly Union Gas) 

 

Discussion 
 

Subdivision Design 
 
The general configuration of the proposed street network for the site is largely determined by 
the existing municipal streets abutting the property and the layout of future development 
phases.  As shown on the Draft Plan attached in Appendix A, Ontario Street is proposed to 
extend northwards to connect with Street A, which serves as the primary street through the 
proposed development area.  In Phase 1, Street A terminates to the west in a bulb with a 
stub extending to the north for future development phases.  To the east the street bends 
northwards and will be constructed as a temporary secondary access to Mary Street.  
 
This secondary access road is key for development of Phase 1 as both a construction and 
emergency access and as a provision for a watermain connection to the existing infrastructure 
on Mary Street.  This temporary access road aligns with a municipal right-of-way anticipated 
in future phases of development.  Appropriate easements for this temporary access road will 
be obtained.  Preliminary discussions with the landowner regarding this access have been 
successful, as they agree with the proposed modification of their land.  This also includes 
removal of their existing driveway from Lorne Street, provision of a gravel driveway from the 
temporary access from Mary Street, minor grading works at the southern limits of their 
property (bordering Phase 1 lands), construction of a temporary stormwater management 
feature, and modification of the existing tile drain system to ensure continued positive 
drainage of the farmlands.  
 
The Draft Plan shows several blocks of townhome units with frontages ranging from 6.05m 
to 12.72m.  The following subsections describe the proposed strategies for each primary 
service (sanitary, water, storm) into the site and subsequently to each unit.  Considerations 
for the future phases of development have been explored as part of this servicing report.  The 
preliminary design drawings are found in Appendix B.  
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Sanitary Servicing 
 
A sanitary sewer was installed across the site as part of the Palmerston Industrial Park 
Development.  The 300mm diameter sanitary sewer is at a depth of ±2.5m to ±5m through 
the proposed development area in a way that it aligns with the proposed road configuration. 
Flows in the existing sewer are ultimately directed south to the existing infrastructure on Main 
Street West.  
 
Based on the unit counts provided by the Draft Plan, peak flows were used by applying 
peaking factors to the average day demands shown in Table 2.  As a high-level analysis, the 
flows from the entire site were calculated together to provide a total site peak flow discharge.  
 

Unit Type Flow 

Residential 450 L/cap/day 

Infiltration 0.15 L/s/ha 

 
Table 2: Average Daily Sanitary Flows 

 
The proposed 61-unit residential development (using a persons per unit value of 2.44 used in 
the Region of Waterloo for townhouses as the Town of Minto does not appear to specify a 
“ppu” value to determine the design population) is anticipated to produce approximately 3.7 
L/s of sanitary flow.  Refer to the design sheet in Appendix C.  This represents less than 10% 
of the capacity of the existing 300mm diameter sewer. 
 
The Town of Minto’s Water and Sanitary Systems Servicing Strategy (2022) stated the average 
daily flow in the years 2018-2020 was recorded as 1,243 m3/day, resulting in a hydraulic 
reserve capacity of 767 m3/day for the Palmerston wastewater treatment plant.  This equates 
to an additional 768 equivalent residential units that can be serviced by the existing treatment 
plant without surpassing design capacity for the year 2020.  This number is reduced to 547 
equivalent residential units when forecasted to the year 2026.  Phase 2 of the development 
is anticipated to produce approximately 300 units, showing that there is already capacity for 
the larger development. 
 
The layout of the sanitary sewers allows for connections to the north for future phases of 
development.  Further details confirming the adequacy of the Phase 1 sanitary system for the 
purposes of servicing future phases will be completed in the detailed design stage.  
 

Water Servicing 
 

Existing Infrastructure 
 
The subject lands are surrounded by available infrastructure as noted by location, size, and 
material below: 
 

1. Main Street West – 200mm diameter cast iron watermain 
2. Mary Street – 150mm diameter ductile iron watermain 
3. Noble Road – 150mm diameter PVC watermain 
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Proposed Development & Firefighting Flow Rates 
 
Determined in the pre-consultation meeting with the Town, the common practice of 
watermain looping is desired to reduce dead ends, prevent stagnant water, and minimize 
service disruptions during repairs.  The watermain servicing the proposed development will 
loop from Main Street West through Ontario Street to Mary Street.  A second watermain loop 
may be provided to Noble Road in future phases of the development.  The proposed 
watermain through the development is a 150mm watermain with 25mm service connections 
to the townhome units.  Three internal hydrants are required to provide coverage under OBC. 
The servicing plan is included in Appendix B to show the proposed watermains for the 
development.  
 
Temporary easement(s) will be required to provide the loop to Mary Street as the watermain 
will extend across lands outside of the proposed Draft Plan.  
 
The average day demand from the proposed 61-unit residential development is anticipated 
to be approximately 0.8 L/s.  Applying peaking factors in accordance with current MECP 
Design Guidelines for Drinking-Water Systems, the resulting max daily demand is 3.9 L/s and 
peak demand flow of 5.9 L/s.  
 
Both OBC and FUS methods were applied to calculate the fire flow demand of a townhome 
block.  The resulting fire demand flows are 90 L/s and up to 164 L/s for each approach 
respectively – refer to Appendix C.  
 
Hydrant flow tests were completed at each of the potential connection locations, one at the 
end of Noble Road, one on Main Street West, and the other at the intersection of Mary Street 
and Henry Lane.  The results for two ports flowing are summarized in Table 3 below and the 
field reports for each test are attached in Appendix E.  
 

Location 
Measured Flow 

GPM (L/s) 
Residual Pressure 

psi (kPa) 
Available Fire Flow1 

GPM (L/s) 

Noble Road 1,711 (108) 55 (379) 3,464 (219) 

Main Street 
West 

1,744 (110) 54 (372) 3,392 (214) 

Mary Street 1,556 (98) 57 (393) 3,589 (226) 
1 Calculated at 20 psi residual pressure 
 

Table 3: Hydrant Flow Test Results (Two Ports Open) 
 
As determined by the Town of Minto’s Reserve Capacity Calculation for Water Supply, using 
recent demands from 2018-2020, the firm reserve capacity of the municipal water distribution 
system is 642 m3/day which equates to an additional 614 equivalent residential units that can 
be serviced.  These number has been forecasted to be 436 by the year 2026.  Therefore, 
under current and near future conditions there is sufficient water capacity to meet the design 
flow (maximum day plus fire scenario) of the proposed development.  Phase 2 of the 
development is anticipated to produce approximately 300 units, showing that there is capacity 
for the larger development. 
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Further analysis, including confirming the firefighting flows once house designs are finalized 
and producing network modelling, will be completed in detailed design to confirm these initial 
findings and determine the influence on the allowable pressures in the existing and proposed 
water distribution network.  As the water supply appears to be consistent at the various 
connection points (see Table 3), no obvious concerns have been identified. 
 
The associated layout and preliminary sizing of the proposed watermain and its appurtenances 
allow for connections to the north for future phases of development through the connections 
to Noble Road and Mary Street.  Further details confirming the adequacy of the Phase 1 water 
distribution network for the purposes of servicing future phases will be completed in the 
detailed design stage.  
 

Storm Servicing and Stormwater Management  
 

Existing Infrastructure 
 
The existing storm servicing and stormwater management system is comprised of a low-lying 
area that collects overland runoff from the farmlands and adjacent residential properties as 
well as from the existing tile drainage system on the farm property.  Stormwater collected in 
this existing de facto facility is routed through a hickenbottom riser attached to a 200mm Big 
‘O’ pipe which transitions to a 250mm PVC pipe as it conveys water eastwards through an 
easement to a manhole at the rear of the adjacent vacant site.  From this manhole, flow is 
directed southwards through a 600mm concrete pipe in an easement towards Main Street 
West.  The future stormwater system serving the site will utilize this same outlet location and 
easement as a connection point. 
 
Downstream of Main Street West, the 600mm concrete pipe combines with a 700mm CSP 
pipe draining the sewers on Main Street West.  The resulting 900mm concrete sewer drains 
south; through Bell Street, under the rail trail, through a new townhouse development site, 
and then to King Street.  Downstream of King Street the sewer is a 1200mm concrete pipe 
up to its outlet point at the southwest corner of the wastewater treatment plant.  
 

Proposed Stormwater Management Plan 
 
From the background information and criteria presented in the previous chapters, an 
appropriate stormwater management plan was developed as described herein.  The plan 
consists of a series of quality and quantity control measures: 
 

• Lot-level 
o Downspouts to grades 
o Rear lot catch basins as required 
o Grassed swales 

• Conveyance 
o Piped minor flows 
o Overland major flows 

• End-of-pipe 
o Oil grit separator for “enhanced” quality control 
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o Dry pond stormwater management facility for quantity control (2- through 100-
year design storms) 

o Emergency outlet for Regional storm (Hurricane Hazel) 
 
Minor/Major System Routing 
 
The proposed schematic of the storm sewer system is comprised of a storm sewer main within 
the right-of-way of Street A with catchbasins along the curb line and storm leads from rear 
lot catchbasins.  In the minor storm events, runoff from the development will be collected by 
this system and directed to the SWM facility in the south-east corner of the development.  On 
each lot, buildings with basements should have a weeping tile system and roof drains that 
outlet to grade where feasible and connected to the storm sewer system elsewhere. 
 
The storm system will be sufficiently sized to convey the 5-year design storm.  Further 
calculations detailing the storm sewer design will be provided in the next stage of engineering 
design, following Draft Plan Approval.  
 
The downstream storm sewer system is believed to operate under surcharged conditions 
during conventional design events (e.g. 2-year, 5-year).  Therefore, the proposed SWM pond 
design will be based on a local post-to-pre approach based on hydraulic grade line elevations 
at the controlling conduit downstream; the performance of the SWM facility cannot be 
governed by gravity-flow targets due to the existing sewers being undersized to convey 
existing flows using gravity flow. 
 
The existing system can handle the controlled, frequent event flows from the subdivision with 
what is assumed to be minimal surcharging.  A coarse hydraulic model of the trunk storm 
sewer between the subdivision and the beginning of the 1200mm diameter storm sewer at 
King Street will be developed to assist in understand the existing conditions as well as the 
potential impact on hydraulic grade lines downstream of the subdivision. 
 
During the major storm events, runoff from the development will be conveyed as overland 
flow to the SWM facility via Street A.  Flows that exceed the storage capacity of the SWM 
facility are directed to a proposed overland flow route in the municipal easement to the east 
that extends through the adjacent vacant lot and to Main Street West.  Fine detail for the 
overland flow route design will be provided in further engineering submissions, following Draft 
Plan Approval. 
 
Through discussions with the Town’s Engineer, it was confirmed that under existing conditions 
the current stormwater management (low-lying) area does not have a known overland flow 
outlet.  As a result, minor flooding is a frequent occurrence in the local area. 
 
Following our site investigations, our understanding of the extended overland flow route from 
Main Street West is that flows could drain southwards through a grassed corridor (between 
330 and 326 Main Street West), across Bell Street, then under the railway trail through a 
900mm x 770mm CSP culvert.  There is an existing low-lying wetland area between the 
railway trail and King Street that receives the overland flow and routes it to the southwest 
under King Street via a 600mm CSP culvert.  The flow route continues to the southwest and 
connects to the Palmerston-Wallace Municipal Drain.  This route can be seen in Appendix B. 
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Winter Conditions 
 
Should the stormwater management facility outlet become clogged or frozen in winter 
conditions, the facility will overflow away from the development via an emergency overland 
flow weir and toward Main Street West. 
 

Quantity 
 
The following section outlines the runoff modelling completed for the preliminary design of 
each SWM facility to confirm the proposed SWM block size is sufficient for Draft Plan Approval. 
To do so a post-development model was created to establish the storm runoff for the proposed 
development. 
 
Catchment Numbering Convention 
 
The following catchment number convention was used to identify the characteristics of each 
catchment: 
 

Description:   Catchment # 

Existing Internal Uncontrolled 100 

Existing External Uncontrolled 200 

Existing Internal Controlled 300 

Existing External Controlled 400 

Proposed Internal Uncontrolled 500 

Proposed External Uncontrolled 600 

Proposed Internal Controlled 700 

Proposed External Controlled 800 

 
Table 4: Catchment Naming Convention 

 
Hydrologic Model 
 
Hydrologic modelling was performed using MIDUSS software, which is a widely accepted 
model for urban developments.  It has been used for many years in southern Ontario.  
 
Rainfall Data 
 
A Chicago-type storm was selected and coefficients for the various storm events were 
converted from the rainfall data gathered from the Ontario Ministry of Transportation IDF 
Curve Look-Up website for the development location, as directed by the Town’s Design 
Standards.  The converted coefficients and rainfall depths used to represent the local storm 
events are seen in Table 5 below.  
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Design Storm Definition a b c r 
Depth 
mm 

2-year, 3 hour Design quality 409.87 0.068 0.7009 0.4 32.280 

5-year, 3 hour Minor System 547.19 0.093 0.7022 0.4 42.801 

10-year, 3 hour  626.22 0.043 0.6990 0.4 49.813 

25-year, 3 hour  734.55 0.020 0.6984 0.4 58.617 

50-year, 3 hour  813.88 0.008 0.6984 0.4 64.951 

100-year, 3 hour Major System 896.53 0.027 0.6989 0.4 71.356 

 
Table 5: Coefficients for Design Storms 

 
Although the rainfall depths very closely resemble the rainfall events used in Triton’s 2015 
report, the peak rainfall intensity in larger storm events is greater.  This means that the peak 
runoff rates from uncontrolled catchments are larger than modeled by Triton. 
 

Pre-Development 
 
The site was subdivided into pre-development catchments as shown in Figure 5.  Suitable 
modelling parameters for each of the catchments were chosen, as presented in Table 6.  
Generated peak flows from each catchment are also summarized in Table 6. 
 

Catchment Area (ha) 
Imper-

vious  

Slope 

Length 

Slope 

Gradient  

SCS 

CN  

Peak Flow 

 (m³/s) 

 Controlled Uncontrolled Total (%) (m) (%) (pervious) 5-year 
100-
year 

Internal          

101  9.517 9.517 0 170 2.1 83 0.272 0.873 

102  5.712 5.712 0 120 3 83 0.206 0.671 

Subtotal:  15.229 15.229       

          

External          

201  0.720 0.720 16 33 2 75 0.041 0.089 

202  0.802 0.802 22 44 2 75 0.057 0.115 

203  0.508 0.508 0 45 2 75 0.011 0.050 

Subtotal:  2.030 2.030       

          

Total  17.259 17.259       

 

Table 6: Pre-Development Modelling Parameters 
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Post-Development 
 
Post-development catchments incorporate the routing of the minor storm system to the 
proposed stormwater management facility.  The post-development catchment plan displaying 
the catchments and orientation of the overland flow routes can be found in Figure 6.  
 
Suitable modelling parameters were selected for each catchment, as presented in Table 7. 
The percentage impervious values were confirmed based on a comparison with standard 
coefficients used in the Rational Method, using the formula: 
 

C = 0.14 + (0.65 x %imp) + (0.05 x S)  
 

where %imp = percent impervious (e.g. 0.60), and  
S = slope in percent (e.g. 2).  

 
For example, a catchment of 63% imperviousness and a slope of 2.5% results in a rational 
runoff design coefficient of 0.67, which is representative of this type of development.  
 
The SCS curve number soil parameters shown represent the pervious fraction of runoff, which 
combined with the impervious fraction, yields a CN value of 79, which is also representative 
of this type of development. 
 

Catchment Area (ha) 
Imper-

vious  

Slope 

Length 

Slope 

Gradient  

SCS 

CN  

Peak Flows 

 (m³/s) 

 Controlled Uncontrolled Total (%) (m) (%) (pervious) 
5- 

year 
100-year 

Internal          

501 7.777  7.777 0 50 3 83 0.403 1.311 

502 3.970  3.970 0 35 4 83 0.258 0.805 

701 2.728  2.728 63 30 2 79 0.588 1.086 

702 0.296  0.296 30 15 20 77 0.041 0.092 

703 0.458  0.458 30 15 20 77 0.063 0.142 

Subtotal: 15.229  15.229       

          

External          

801 0.805  0.805 16 10 2 74 0.057 0.138 

802 0.717  0.717 2 44 2 74 0.017 0.071 

803 0.508  0.508 0 45 2 74 0.011 0.050 

Subtotal: 2.03  2.03       

          

Total 17.259  17.259       

 
Table 7: Post-Development Modelling Parameters 

 
Storm runoff from the Phase 1 lands (Catchment 701) combines with existing external 
contributions (Catchment 801) and will be routed through the SWM facility located in 
Catchment 702.  The Phase 1 SWM facility will consist of a dry pond with an upstream OGS 
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unit to provide water quality treatment and outlet controls to attenuate storm events up to 
the 100-year storm. 
 
External catchments 802 and 803 will bypass the Phase 1 SWM facility and connect to the 
proposed 450mm storm sewer.  Each catchment will have at least one designated catchbasin, 
either within the easement or on the external lands, equipped with a one-way check valve in 
its connection to the primary storm sewer outlet.  This is to ensure that flows from the 
subdivision do not have the opportunity to negatively impact the external catchments.  
 
To maintain the existing drainage patterns of the farmlands to the north, denoted by 
Catchment 501 and 502, the following modifications to the lands outside of Phase 1 are 
proposed:  

1. Create a temporary pond in Catchment 703 
2. Modify the existing tile drain system 
3. Perform minor grading adjacent to Phase 1 
4. Install a culvert under the temporary access road to Mary Street 
5. Move the existing farm dwelling’s driveway access from Lorne Street to the proposed 

access road connection to Mary Street 
 
As previously stated, the owner of the lands associated with the above proposed modifications 
has been consulted with and is in agreeance with the above works.  Formal acceptance of the 
proposed plan will be obtained from the landowner before detailed design is finalized. 
 
The temporary pond is not expected to have any formal quality control and will be designed 
simply to control peak flows for storms up to the 100-year storm.  It will outlet both its major 
and minor flows to the proposed infrastructure to the east, bypassing the Phase 1 SWM 
facility.  Refer to the MIDUSS modelling results in Appendix D for further information. 
 
These measures are intended to be maintained and remain in place until future phases of 
development are being constructed.  It is our assumption that through detailed design of 
future phases, the SWM areas shown as catchments 702 and 703 will be combined to service 
both Phase 1 and the additional developed lands – in other words, that the two ponds will be 
combined in the future into one larger facility. 
 
Table 8 shows that the unattenuated post-development peak flows are greater than the 
allowable flows.  As a result, attenuation measures in the form of a controlled outlet facility 
are proposed.  
 

Event/Condition 2-year 
(m³/s) 

5-year 
(m³/s) 

100-year 
(m³/s) 

Pre-development 0.232 0.508 1.672 

Unattenuated Post-development 0.570 0.944 2.958 

 
Table 8: Comparison of Unattenuated Peak Flows (m3/s) 
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Quality 
 
Pre-Treatment 
 
Downspouts are to be directed to grass areas wherever possible to provide ‘pre-treatment’ 
polishing of stormwater runoff and helps to capture much of the grit carried by the runoff.  
 
Conveyance via pipes in minor storm events is to the OGS unit ensuring that road runoff is 
treated prior to entering the SWM facility and to the existing infrastructure to the east. 
 
Oil-Grit Separator 
 
The treatment of stormwater runoff will meet the MOE Enhanced level of water quality control 
through the provision of an OGS unit upstream of the dry pond SWM facility.  Alternative 
facility configurations, such as a wetland or wet pond, will not be suitable to service the 
subject lands as the small contributing area would not be able to maintain permanent pool 
levels. 
 
To support future maintenance purposes, an access extending to the bottom of the pond is 
recommended so that the facility can be easily accessed for future cleanouts. 
 
Water Balance, Infiltration, and Groundwater 
 
During detailed design, whether or not it is necessary for the proposed SWM facility to be 
designed with a clay liner or equivalent form of separation to prevent interplay with the high 
groundwater table at the SWM block location will be considered.  As the facility is a dry facility, 
it is anticipated that separation is not required or desirable. 
 
To assist in maintaining the proposed buildings dry from surface water seepage, the grading 
design will ensure that exterior grades around the buildings be sloped down and away at 2% 
gradient of more for a minimum of 2.0m as per recommendations from the geotechnical 
report.  Rainwater leaders are to discharge with positive drainage at least 1.5m away from 
the proposed building’s foundations to a drainage swale.  A weeping tile system around the 
perimeter of the foundations will be required.  
 

Performance of SWM Facilities 
 
The pond configuration and outlet control structures combine to satisfy the objective of peak 
flow attenuation of post-development conditions to below pre-development peak flow rates. 
Future work will confirm the impact of the flows on the receiving infrastructure.  
 
Pond volumes were estimated for each contour, the resulting stage-storage characteristics of 
the dry pond servicing Phase 1 of development is summarized in Table 9.  
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Elev. Depth Description  Discharge  Volumes 

    Orifice Weir Total Incr. Vol. Live 

Storage 

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

         

393.8 0.0 
Bottom of Pond & 

Orifice Invert 0.000  0.000 0 0 

393.9 0.1  0.005  0.005 39 39 

394.0 0.2  0.023  0.023 42 81 

394.1 0.3  0.036  0.036 47 128 

394.2 0.4  0.045  0.045 52 180 

394.3 0.5  0.053  0.053 57 237 

394.4 0.6  0.060  0.060 62 299 

394.5 0.7  0.066  0.066 67 366 

394.6 0.8  0.072  0.072 72 438 

394.7 0.9  0.077  0.077 78 516 

394.8 1.0  0.082  0.082 84 600 

394.9 1.1  0.086  0.086 90 690 

395.0 1.2  0.091  0.091 96 786 

395.1 1.3  0.095  0.095 102 888 

395.2 1.4  0.099  0.099 109 997 

395.3 1.5  0.103  0.103 116 1,113 

395.4 1.6  0.106  0.106 123 1,236 

395.5 1.7  0.110  0.110 129 1,365 

395.6 1.8  0.113  0.113 138 1,503 

395.7 1.9 Weir 0.117 0 0.117 142 1,645 

395.8 2.0  0.121 0.252 0.373 141 1,786 

395.9 2.1  0.125 0.745 0.870 59 1,845 

396.0 2.2 Top of Pond 0.129 1.426 1.555 60 1,905 

 
Table 9: Stage Storage Discharge for Phase 1 Dry Pond 

 
The temporary pond servicing the farm fields to the north of the Phase 1 development lands 
is described through the stage-storage in Table 10. 
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Elev. Depth Description  Discharge Volumes 

    Orif. Weir Total Incr. Vol. Live Stor. 

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

        

394.70 0.00 
Bottom of Pond & 

Orifice Invert 0.022  0.022 0 0 

394.80 0.10  0.071  0.071 126 126 

394.90 0.20  0.085  0.085 136 262 

395.00 0.30  0.097  0.097 147 409 

395.10 0.40  0.108  0.108 157 566 

395.20 0.50  0.117  0.117 168 734 

395.30 0.60  0.126  0.126 179 913 

395.43 0.70  0.135  0.135 190 1,103 

395.50 0.80  0.143  0.143 202 1,305 

395.60 0.93  0.150  0.150 214 1,519 

395.70 1.00  0.157  0.157 225 1,744 

395.80 1.10  0.164  0.164 238 1,982 

395.90 1.20  0.171  0.171 250 2,232 

396.00 1.30  0.177  0.177 263 2,495 

396.10 1.40  0.183  0.183 275 2,770 

396.20 1.50 Weir 0.189 0 0.189 288 3,058 

396.30 1.60  0.196 0.252 0.448 301 3,359 

396.40 1.70  0.203 0.745 0.948 315 3,674 

396.50 1.80 Top of Pond 0.210 1.425 1.635 121 3,795 

 
Table 10: Stage Storage Discharge for Temporary Pond 

 
During the 2-year and 5-year storm events, the majority of flows will be piped to the SWM 
facility.  The flow is attenuated by a orifice plates at an invert level with the bottom of the 
ponds, which forces ponding to occur. 
 
During the 100-year storm event, additional flow will be overland to the SWM facility.  The 
SWM facility will operate in a similar manner as in smaller storms.  Larger storms will result 
in ponding depths exceeding the maximum ponding elevation of 395.50, at which point flows 
would overtop the “overflow weir” towards the overland flow route to the east.  
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Tables 11 and 12 summarize the overall performance of the ponds. 
 

Description Elevation 
(m) 

Depth (m) Volume (m³) Discharge 
(m³/s) 

Bottom of dry pond 393.80 0 0 0 

2-year storm 394.44 0.64 323 0.062 

5-year storm 394.68 0.88 502 0.076 

100-year storm 395.29 1.49 1,106 0.102 

Weir 395.70 1.90 1,645 0.117 

Hurricane Hazel 395.83 2.03 1,806 0.538 

Maximum ponding 396.00 2.20 1,905 1.555 

 
Table 11: Pond Performance Table (Phase 1 Pond) 

 

Description Elevation 
(m) 

Depth (m) Volume (m³) Discharge 
(m³/s) 

Bottom of dry pond 394.70 0 0 0 

2-year storm 395.00 0.30 421 0.098 

5-year storm 395.32 0.62 958 0.128 

100-year storm 396.19 1.49 3,036 0.189 

Weir 396.20 1.50 3,058 0.189 

Hurricane Hazel 396.45 1.75 3,736 1.788 

Maximum ponding 396.50 1.80 3,795 2.265 

 
Table 12: Pond Performance Table (Temporary Pond) 

 
Peak Flow Control 
 
Table 13 shows the total post-development peak flows to the receiving infrastructure.  This 
includes all controlled and uncontrolled catchments that are to be directed through the 
450mm diameter pipe leaving the site.  
 

Event/Condition 2-year 
(m³/s) 

5-year 
(m³/s) 

100-year 
(m³/s) 

Pre-development 0.232 0.508 1.672 

Unattenuated Post-development 0.570 0.944 2.958 

Attenuated Post-development 0.166 0.216 0.351 

 
Table 13: Comparison of Attenuated Peak Flows 

 
Further work will confirm the impact of the proposed attenuated flows on the existing storm 
sewer infrastructure, which is believed to be undersized for the existing condition. 
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Grading and Drainage 
 
Preliminary grading design has been completed and majority of the developed site is graded 
towards the SWM block.  The proposed grading plan for the site is depicted in Appendix B. 
 
The street design consists of a single crescent with a bulb at its end.  The profile and cross-
section of the roads will be shaped to convey stormwater from the lots and street towards 
the SWM block located at the east side of the development.  All road runoff from the proposed 
road will be directed to the SWM facility.  
 
Retaining walls are not anticipated to be required. 
 

Sediment & Erosion Control 
 
Prior to the commencement of site preparation works, including topsoil stripping, heavy duty 
silt fence will be set up along the entire perimeter of the site to prevent mobilization of 
sediment from the site. 
 
Following topsoil stripping and rough grading/earthworks, additional sediment and erosion 
control measures will be installed to ensure sediment laden runoff remains on site and surface 
erosion is minimized.  The controls that are to be implemented are included in the list below: 
 

• Drainage swales 
• Erosion control blanket 
• Mud mat 

• Sediment control pond 
• Silt fencing (light and heavy duty) 
• Drainage swales 
• Straw bales 
• Rock check dams 

 
As storm infrastructure is installed, catchbasin protection (erosion control filter cloth or 
geotextile silt sack) will be firmly attached to the underside of catchbasin lids to ensure 
adequate filtering of sediments. 
 
All sediment and erosion control measures are to remain in place through the site servicing 
phase.  The controls will be routinely monitored by the site inspector and contractor and will 
be maintained to be in good working order. 
 
It is anticipated that a sediment control pond would be located at the existing low-lying 
stormwater management area in the southeast corner of the site and will remain in place until 
the site has been stabilized. 
 
A detailed Erosion/Sediment Control Plan will be completed during detailed design once final 
grading plans are created.  
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Conclusions 
 
A number of reports have been prepared in support of development on the site, including a 
functional servicing report (Triton) and a geotechnical investigation (CMT).  Draft Plan 
approval was previously provided, based on a earlier subdivision design.  
 
Revisions to the Draft Plan require a new preliminary servicing report reflecting the 
implications to the servicing strategy. 
 
Capacity at the wastewater treatment plant and in the sanitary sewer system currently exists 
for this development. 
 
Provision of a 150mm diameter watermain into the site to internal hydrants is anticipated to 
provide adequate flow and pressure as per MOE and Town guidelines for firefighting supply 
as well as providing domestic supply to the site. 
 
The stormwater management plan includes an oil/grit separator and a dry pond facility to 
provide water quality control and attenuate the 2-year through 100-year storm events.  
 
As native soils are not conducive to infiltration, a water balance is not feasible and infiltration 
is not recommended. 
 

Recommendations 
 
This preliminary report shall not be used for construction. 
 
Roof drains should discharge to grade.  Storm connections should be provided to each unit 
for foundation drainage. 
 
Further work should confirm the HGL (hydraulic grade line) of existing downstream sewers. 
 
Further coordination should occur during detailed design to confirm the extents of grading 
efforts external to the project site as they are key to support the proposed SWM design.  
 
The pond size and sewer routing should be refined in the final design to incorporate the final 
servicing design.  
 
A detailed siltation and erosion control plan should be developed as part of the final design 
and prior to any grading.  Consideration should be given to the use of the proposed facility 
as an interim siltation pond until such time as upstream areas are re-vegetated and stabilized. 
 
A landscape plan should be completed for the final design.  
 
Approval agencies should review and approve this document as a suitable approach to a 
preliminary design configuration and Draft Plan Approval. 
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Pr SwalePhase 1 & 2 Emergency
 Overflow Route Swale
with 2:1 Side Slopes
Top of  Flood Proofing Berm
Elev=396.00

Phase 1 & 2 Emergency
 Overflow Route Exit to Legal
Outlet

Top of Flood Proofing Berm
Elev=396.00 with 3:1 Slopes

Pr 3.0m Overflow Route

Phase 1

Match Existing Grade
with 2:1 Slope

Refer to "Emergency Overflow Route" Figure

Ex Easement

Ex Drainage Split

Obtain the neighbours permission
prior to fill in the low spots along
the boundary to direct surface drainage
to Pr CB 22.

Top of Flood Proofing Berm
Elev=396.00 with 3:1 Slopes

Ex Manhole to be Relocated
and Converted to a CBMH

Critical Tip-Over Point

Overflow Weir at
elev=395.70

Overflow Weir at
elev=396.20

Existing low area to be filled to create
proposed swale along the neighbor side.

Hickenbottom Outlet Structure



Existing
Detached Residential

SWM
Pond

Pr 150mmø Wmn

6.00m

Pr 150mmø Wmn

BM

X
X

X
X

X
X

X
X

X
X

X
X

X
X

Ex MH5A
TC=397.47
W Inv=393.64
E Inv=393.63

Ex MH3A
TC=397.92
W Inv=393.12
E Inv=393.10

Ex 104.5m-300mmø San @ 0.17%

Ex MH2A
TC=395.15
W Inv=392.84
E Inv=392.82

Ex 118.6m-300mmø San @ 0.23%

Ex MH1A
TC=395.05
W Inv=392.74
E Inv=392.73

Ex MH4A
TC=397.37
W Inv=393.32
E Inv=393.30

Ex 92.0m-300mmø San @ 0.34%Ex 96.6m-300mmø San @ 0.25%

Ex Sidewalk Ex Sidewalk

No. 390

No. 385

No. 15

Ex DWY

BM

On
ta

rio
 S

tre
et

Lorne Street

Lo
rn

e 
St

re
et

Main Street West

No. 405

Ex MH110A
TC=398.73
E Inv=395.28

Ex 95.3m-300mmø San @ 0.48%

Ex MH108
TC=397.62
NW Inv=394.78
E Inv=394.78

Ex 4.1m-300mmø San @ 0.54%

Ex 106.9m-300mmø San @ 0.90%

Ex 200mmø CI Wmn

Ex MH108A
TC=397.63
W Inv=394.82
SE Inv=394.80

No. 433

No. 445

Shed

Ex Wood Fence
Ex Shed

Ex Garden Ex DW
Y

Ex MH112B
TC=395.25
W Inv=392.56
N Inv=392.44
S Inv=392.40

Ex MH112A
TC=395.89
N Inv=392.37
S Inv=392.34

Ex 81.0m-375mmø San @ 0.04%

Ex 300mmø San

Ex Berm

Ex Berm

Ex Berm

Shed
Shed

Ex 54.8m-300mmø PVC San @ 0.31%

Ex MH113A
TC=394.74
E Inv=392.66
SW Inv=393.61

Ex MH113B
TC=395.23
NE Inv=392.63
S Inv=392.61 Ex

 11
7.7

m-3
75

mmø S
an

 @
 0.

83
%

Ex
 6

1.
1m

-3
75

m
m

ø 
Co

nc
 S

an
 @

 0
.2

8%

Ex 59.6m-375mmø San @ 0.21%

Mary Street

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

Ex 23.8m-450mmø San @ 0.17%

Ex MH23A
TC=395.96
N Inv=392.30
W Inv=-1.49
S Inv=392.30

Ex
 1

12
.5

m
-4

50
m

m
ø 

Sa
n 

@
 0

.5
9%

Ex CB45
TC=397.59
W Inv=396.68

Ex CBMH44
TC=397.78
E Inv=396.65
NW Inv=396.65

Ex CBMH4
TC=397.72
SE Inv=396.56
N Inv=396.55

Ex CBMH5
TC=397.65
S Inv=396.50
W Inv=396.50
E Inv=396.39

Ex CBMH12
TC=398.77
S Inv=397.58
E Inv=397.56

Ex MH86
TC=394.72
E Inv=393.76
SW Inv=393.77

Ex MH1
TC=395.08
N Inv=393.32
S Inv=393.28

Ex MH15
TC=395.88
N Inv=393.15
W Inv=394.68
S Inv=393.92

Ex DI 600X700
TC=395.02
NE Inv=393.50
NW Inv=393.60
S Inv=393.50

Ex DI 1

Ex CBMH33
TC=395.62
W Inv=394.25
E Inv=394.58
S Inv=394.07

Ex CBMH53
TC=395.62
1200mmx1200mm
Water @ 393.93
N Inv=394.23
S Inv=393.72
Ex CBMH54
TC=395.68
1200mmx1200mm
N Inv=393.84
S Inv=393.85

BM

Ex CB58
TC=395.27
(1200mmx1200mm)
Water@ Elev=393.93
W Inv=392.79
S Inv=393.32
E Inv=392.79

Ex CBMH59
TC=395.25
N Inv=393.99

Ex MH61
TC=395.73
N Inv=393.85
N Inv=393.85
W Inv=393.50
S Inv=393.05

Ex 8.0m-250mmø Stm @ 0.37%

Ex 11.7m-250mmø Stm @ 0.77%

Ex 7.7m-250mmø Stm @ 0.65%

Ex 39.5m-450mmø Stm @ 1.92%Ex 98.8m-450mmø Stm @ 1.07%

Ex 250mmø Stm

Ex 90.3m-600mmø Stm @ 0.07%

Ex 60.1m-375mmø Stm @ 0.26%

Ex
 88

.6m
-3

75
mmø S

tm
 @

 0.
31

%

Ex 250mmø Stm

Ex 8.8m-700mmø Stm @ 1.8%

Ex 450mmø CSP Stm

Ex 450mmø StmEx 450mmø Stm

Ex 33.7m-600mmø Stm @ 0.20%

Ex
 5

3.
7m

-4
50

m
m

ø 
St

m
 @

 0
.1

%

Ex 450mmø CSP Stm

Ex 9.3m-700mmø Stm CSP @ 1.3%

Ex 14.8m-700mmø Stm CSP @ 0.0%

Ex 250mmø San Ex 450mmø Stm

Ex 450mmø Stm

Ex 250mmø Stm

Ex
 9

9.
2m

-9
00

m
m

ø 
St

m
 @

 0
.4

5%

Ex 37.0m-300mmø San @ 0.22%

Pr CBMH 2
1200mmø
TC=397.77
N Inv=396.06 (300)
E Inv=396.13 (250)
S Inv=396.07 (300)

Pr MH 3
1200mmø
TC=397.48
N Inv=395.86 (300)
W Inv=395.86 (300)
W Inv=395.86 (100)
E Inv=395.80 (375)

Pr CBMH 5
1200mmø
TC=397.41
W Inv=395.53 (300)
S Inv=395.48 (300)
E Inv=395.47 (525)

Pr MH 8
1200mmø
TC=396.57
W Inv=394.27 (600)
S Inv=394.31 (250)
NE Inv=394.21 (600)

Pr CBMH 11
1200mmø
TC=396.47
SW Inv=394.07 (600)
N Inv=394.12 (300)
E Inv=394.01 (600)

Pr MH 10
1200mmø
TC=396.63
S Inv=394.37 (300)

Pr CBMH 7
1200mmø
TC=397.07
W Inv=394.79 (525)
E Inv=394.73 (600)
N Inv=395.23 (250)

Pr CBMH 29
1200mmø
TC=395.60
W Inv=393.36 (450)

Pr CB 30
600x600mm
TC=395.62

Pr CB 21
600x600mm
TC=394.80
NW Inv=393.89

Pr CB 9-1
600x600mm
TC=396.59
E Inv=394.54

Pr CB 5-2
1200mmø
TC=397.91
W Inv=395.77 (250)
N Inv=395.74 (300)

Pr CB 6
600x600mm
TC=397.26
N Inv=395.52

Pr MH 1
1200mmø
TC=397.95
S Inv=396.25 (300)

Pr CBMH 12 OGS
1200mmø
TC=395.60
W Inv=393.91 (600)
N Inv=393.88 (600)

Pr MH 24
1200mmø
TC=396.58
S Inv=394.10 (250)
E Inv=394.30 (250)

Pr CB 8-1
600x600mm
TC=395.57
N Inv=394.72

Pr CB 25
600x600mm
TC=395.35
N Inv=394.48

Pr CB 4-2
600x600mm
TC=397.36
S Inv=396.07

Pr CB 7-1
600x600mm
TC=397.08
S Inv=395.31

Pr CB 2-1
600x600mm
TC=397.71
W Inv=396.21

Pr CBMH 4
1200mmø
TC=397.38
W Inv=395.66 (375)
N Inv=395.99 (250)
E Inv=395.60 (300)

Pr Headwall 1
TC=396.92
E Inv=396.17 (300)

Pr CB 5-1
600x600mm
TC=397.43
E Inv=395.94

Pr CB 3-1
600x600mm
TC=397.61
E Inv=395.98

Pr MH 30
1200mmø
TC=296.00
W Inv=394.70 (375)
S Inv=394.70 (375)

Pr MH 20
1200mmø
TC=395.77
W Inv=393.70 (450)
SE Inv=393.84 (250)
SW Inv=393.84 (250)
N Inv=393.84 (250)
E Inv=393.64 (450)

Pr CB 22
600x600mm
TC=394.76
S Inv=393.91

Pr MH 23
1200mmø
TC=395.37
W Inv=393.91 (250)
NE Inv=393.91 (250)

Pr 18.2m-300mmø Stm @ 1.00%

Pr 112.9m-525mmø Stm @ 0.60%

Pr 16.5m-600mmø Stm @ 0.60%

Pr 76.8m-600mmø Stm @ 0.60%

Pr
 4

4.
0m

-3
00

m
m

ø 
St

m
 @

 0
.6

0%

Pr 51.0m-300mmø Stm @ 0.60%

Pr 13.3m-600mmø Stm @ 0.60%

Pr 23.0m-450mmø Stm @ 4.35%
(Reverse Slope)

Pr 32.9m-300mmø Stm @ 0.60%

Inv=395.16
Inv=394.96

Pr 5.4m-250mmø Stm @ 1.00%
(With One Way Check Valve

To be Insulated)

Pr
 4

2.
1m

-3
00

m
m

ø 
St

m
 @

 0
.6

0%

Inv=393.80

Pr 22.7m-600mmø Stm @ 0.60%

Pr 23.5m-375mmø Stm @ 0.60%

Pr 11.7m-300mmø Stm @ 0.60%

Pr 16.9m-375mmø Stm @ 5.91%
(Reverse Slope)

Inv=393.70

Pr 5.5m-450mmø Stm @ 0.70%
Pr 6.6m-250mmø Stm @ 1.00%
(With One Way Check Valve
To be Insulated)

Pr 46.2m-450mmø Stm @ 0.60%

Pr 11.9m-250mmø Stm @ 0.60%

Pr 64.5m-250mmø Stm @ 0.60%

Pr 52.4m-375mmø Stm @ 1.72%
Pr MH 27
1200mmø
TC=395.87
NW Inv=393.80 (450)
N Inv=393.80 (375)
E Inv=393.74 (450)

Pr MH 26
Hickenbottom Structure
TC=393.80
SE Inv=392.80 (450)

Pr MH 27
1200mmø
TC=395.87
NW Inv=393.80 (450)
N Inv=393.80 (375)
E Inv=393.74 (450)

Pr MH 1A
1200mmø
TC=397.91
S Inv=394.66 (200)

Pr MH 2A
1200mmø
TC=397.44
N Inv=393.50 (200)

Pr MH 5A
1200mmø
TC=396.67
S Inv=394.17 (200)

Pr MH 3A
1200mmø
TC=396.50
W Inv=392.91
E Inv=392.90
N Inv=393.02 (200)

Pr MH 4A
1200mmø
TC=396.44
N Inv=393.37 (200)
S Inv=393.31 (200)

Pr 47.0m-200mmø San @ 2.47% Pr 40.0m-200mmø San @ 2.00%

Pr 11.1m-200mmø San @ 2.58%

Ex Manhole to be Relocated
and converted to a CBMH
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Install Pr header on existing farm tile
system to direct water from field tiles
to temporary SWM pond.

Existing Farm Tile System

Blow-off

Connect to Existing 150mmø
Ductile Iron Wmn in Mary Street

Connect to Existing 200mmø Wmn
@ Main Street

Existing buried MH61 Location
Centre of Lid (Offset to the west) is:
±11.46m from hydrant to the west
±10.82m from San MH to the north
±8.26m from hydro pole to the east
±9.95m behind back of sidewalk

Pond Bottom=393.80

Pond Bottom=394.70

260mm Orifice

200mm Orifice

Hickenbottom Outlet Structure



EXISTING
DETACHED RESIDENTIAL

EXISTING
DETACHED RESIDENTIAL

EXISTING
DETACHED RESIDENTIAL

INDUSTRIAL

AGRICULTURAL

VACANT INDUSTRIAL

BM

Ex Sidewalk Ex Sidewalk

No. 390

No. 385

No. 15

Ex DWY

BM

No. 405

T-bar Stake

With White Pipe

T-bar Stake
With White Pipe

No. 433

No. 445

Shed

Ex Wood Fence
Ex Shed

Ex Garden Ex DW
Y

Ex Berm

Ex Berm

Shed
Shed

X
X

X
X

XBH1
397.18 BH3

397.91

BH2
397.21

BH4
396.75

BH5
397.24

BH6
394.08

SWM
Pond

Temp SWM Pond

6.00m

Main Street

Clark Street

Ex 250mmø Stm

Ex 250mmø Stm
Ex 250mmø Stm

Ex 525mmø StmEx 450mmø StmEx 250mmø Stm

Ex 600mmø Stm

Ex
 4

50
m

m
ø 

St
m

Ex
 37

5m
mø S

tm

Ex 375mmø Stm

Ex 250mmø Stm

Ex 250mmø Stm

Ex 250mmø Stm

Ex 250mmø Stm

Ex 450mmø Stm

Ex 600mmø Stm

Ex 17.3m-900mm x 770mm Corrugated Steel Stm @ 0.2%

Ex 17.1m-600mmø Corrugated Steel Stm @ 0.9%
Inv=393.24

Inv=393.51

Inv=393.54

Ex CBMH12
TC=398.77

Ex CBMH11
TC=398.72

Ex CBMH44
TC=397.78

Ex CBMH4
TC=397.72

Ex CBMH5
TC=397.65

Ex CB45
TC=397.59

Ex CBMH8
TC=396.27

Ex CBMH15
TC=395.88
N Inv=393.15
W Inv=394.68
S Inv=393.12

Ex CB36
TC=395.72

Ex CB33
TC=395.62
W Inv=394.35
S Inv=394.02
E Inv=394.68

Ex DI 1
TC=395.23
SE Inv=393.83

Ex MH14
TC=395.19
W Inv=393.45
N Inv=393.24
S Inv=393.21

Ex DI 600X700
TC=395.02
NE Inv=393.50
NW Inv=393.60
S Inv=393.50

Ex MH1
TC=395.08
N Inv=393.32
S Inv=393.28

Ex CBMH37
TC=394.42

Ex Hicken13
TC=393.90
E Inv=393.54

Ex DICB 40
TC=393.74
NE Inv=393.08
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Pipe Velocities: 0.60 m/s min. (pipe full)

Project: Palmerston 3.00 m/s max. (actual flow)

File: 5008 n= 0.013 all pipe material

Calc'd by: BGS

Date: Residential average daily flow (q): 450 L/cap/d Minto Municipal Servicing and Design Standards

 Chk'd by: CHT

Date: Unit extraneous flow (E): 0.15 L/s/ha Minto Municipal Servicing and Design Standards

q = average daily per capita flow (L/cap/d) Peaking Factor: Manning Equation:

I = Unit of peak extraneous flow (L/s/ha) M = 1 + 14/(4+(P/1000)^0.5) Qcap. = (D/1000)^2.667*(S/100)^0.5/(3.211*n)*1000 (L/s)

Q(p) = peak population flow (L/s) Q(p) = (P/1000)qM/86.4 (L/s) D: pipe size (mm)

Q(I) = peak extraneous flow (L/s) Q(I) = IA (L/s) ; where A = Area in hectares S: slope (grade) of pipe (%)

Q(d) = peak design flow (L/s) Q(d) = Q(p) + Q(I) (L/s) n: roughness coeffiecient

0.0052 (L/s/cap) 0.15

2.44 Peak Pop. Total Accum Extran. Design Length Size Pipe Slope Capacity Velocity Actual

From To Town P Area P Area Factor Q(p) Area Total Q(I) Q(d) L D Mat'l S Qcap. V Q(d)/Qcap Velocity

(person) (ha) (person) (ha) M (L/s) Area (L/s) (L/s) (m) (mm) (%) (L/s) (m/s) (m/s)

61 149 2.73 149 2.73 4.192 3.253 2.730 2.730 0.410 3.663 104.5 300 PVC 0.17% 41.600 0.570 8.8% 0.365

24-May-22

9-Jun-22

Unit Count (ppu)

Sanitary Sewer Design Sheet

for

Town of Minto

Ref# 

PipeResidential Infiltration

Street A

AccumulativeIndividual

Location

ME_V0117
https://meritecheng.sharepoint.com/sites/MeritechProjects/Shared Documents/5008/60-Design/5008.SAN.dsn.xlsx Page 1 of 1



Project Name: Calculated By: Checked By: CHT

Project #: Date: Date: 9-Jun-22

Building requires an on-site water supply, based on the

criteria set by the OBC, that is available for fire fighting purposes

not less than the amount derived from the following equation:

where K = water supply coefficient

V = total building volume (m³)

Stot = spatial coefficient

K = 18 (OBC, Volume 2, Table 1 of A-3.2.5.7)

Floor Area (m²) = 540.00 # Floors 3 Height of floors (m) 3.00

V (m³) = 4860.00

Stot = 2.00 (OBC, Figure 1 A-3.2.5.7)

Q (Litres) = 174960.00

Therefore, based on Table 2 of A-3.2.5.7, the required flow rate for this building is:

= 5400 litres/min.

= 90.00 litres/sec.

2012 Ontario Building Code (OBC)

Division B, Section A-3.2.5.7

Fire Fighting Supply

BGS

2-May-22

Palmerston

5008

totSVKQ ⋅⋅= totSVKQ ⋅⋅=

ME_V0117https://meritecheng.sharepoint.com/sites/MeritechProjects/Shared Documents/5008/60-Design/WAT/5008.Fire Flow OBC.xlsx Page 1 of 1



Fire Flow Calculations
1999 Fire Underwriters Survey (FUS) Method

Project: Palmerston

File: 5008

Calculated by: BGS

Date: 4-May-22

Checked by: CHT

Date: 9-Jun-22

Buildings require a sufficient amount of water, based on the FUS, for fire fighting purposes.

The required fire flow (L/minute) is expressed by the equation:

where C = Coefficient related to the type of construction.

A = Floor area (m²)

A) Building structure 'C' = 1.0

B) A (m²) = 540.00

C) # Floors (excl. basement) 2

D) F (L/min) = 7230

Rounded = 7000

E) Type of occupancy/contents

Fire hazard adjustment = -15%

Adjustment = -1050

Fadj (L/min) 5950

F) % reduction

based on sprinkler

system effectiveness = 0.00%

Reduction - 0

G) Distance to nearest building (m) % addition

N 32.0 5%

E 2.5 25%

S 30.0 10%

W 2.5 25%

% addition based on

building separation = 65%

Addition + 3868

H) Total Fire Flow = 9818 L/min

= 164 L/sec

Non-Combustible

Limited Combustible

Combustible

Free Burning

Rapid Burning

MEV0118https://meritecheng.sharepoint.com/sites/MeritechProjects/Shared Documents/5008/60-Design/WAT/5008.Fire Flow FUS.xlsx Page 1 of 1
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Appendix D.1: Pre-Development 
Conditions 

  



MIDUSS output for 2-year pre-development storm event  

 

C:\M\Meritech Engineering\PRJ - DOCS\5008\60-Design\SWM\MIDUSS\5008x2yrSep292022.out October 2022 Page 1 

"                MIDUSS Output ----------------------------------------------->" 

"                MIDUSS version                          Version 2.25  rev. 473" 

"                MIDUSS created                        Sunday, February 7, 2010" 

"           10   Units used:                                          ie METRIC" 

"                Job folder:         C:\M\Meritech Engineering\PRJ - DOCS\5008\" 

"                                                          60-Design\SWM\MIDUSS" 

"                Output filename:                         5008x2yrSep292022.out" 

"                Licensee name:                                    Windows User" 

"                Company                                                       " 

"                Date & Time last used:                9/29/2022 at 11:40:42 AM" 

" 81          ADD COMMENT==================================================" 

"          2  Lines of comment" 

"             SWM analysis for the Palmerston Subdivision" 

"             2-year, 3 hour pre-development event" 

" 31          TIME PARAMETERS" 

"        5.000   Time Step" 

"      180.000   Max. Storm length" 

"     1500.000   Max. Hydrograph" 

" 32          STORM Chicago storm" 

"            1   Chicago storm" 

"      409.870   Coefficient A" 

"        0.068   Constant B" 

"        0.701   Exponent C" 

"        0.400   Fraction R" 

"      180.000   Duration" 

"        1.000   Time step multiplier" 

"             Maximum intensity           131.388    mm/hr" 

"             Total depth                  32.263    mm" 

"            6   002hyd   Hydrograph extension used in this file" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Internal Catchments" 

" 33          CATCHMENT 101" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          101   West Side" 

"        0.000   % Impervious" 

"        9.517   Total Area" 

"      170.000   Flow length" 

"        2.100   Overland Slope" 

"        9.517   Pervious Area" 

"      170.000   Pervious length" 

"        2.100   Pervious slope" 

"        0.000   Impervious Area" 

"      170.000   Impervious length" 

"        2.100   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.287   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.122     0.000     0.000     0.000 c.m/sec" 

"             Catchment 101          Pervious   Impervious Total Area " 
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"             Surface Area           9.517      0.000      9.517      hectare" 

"             Time of concentration  51.260     5.749      51.260     minutes" 

"             Time to Centroid       177.121    99.113     177.121    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        3070.48    0.00       3070.48    c.m" 

"             Rainfall losses        23.005     5.074      23.005     mm" 

"             Runoff depth           9.258      27.189     9.258      mm" 

"             Runoff volume          881.08     0.00       881.08     c.m" 

"             Runoff coefficient     0.287      0.000      0.287      " 

"             Maximum flow           0.122      0.000      0.122      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.122     0.122     0.000     0.000" 

" 33          CATCHMENT 102" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          102   East Side" 

"        0.000   % Impervious" 

"        5.712   Total Area" 

"      120.000   Flow length" 

"        3.000   Overland Slope" 

"        5.712   Pervious Area" 

"      120.000   Pervious length" 

"        3.000   Pervious slope" 

"        0.000   Impervious Area" 

"      120.000   Impervious length" 

"        3.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.287   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.095     0.122     0.000     0.000 c.m/sec" 

"             Catchment 102          Pervious   Impervious Total Area " 

"             Surface Area           5.712      0.000      5.712      hectare" 

"             Time of concentration  37.372     4.191      37.372     minutes" 

"             Time to Centroid       156.823    96.573     156.823    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        1842.87    0.00       1842.87    c.m" 

"             Rainfall losses        23.007     5.282      23.007     mm" 

"             Runoff depth           9.256      26.981     9.256      mm" 

"             Runoff volume          528.71     0.00       528.72     c.m" 

"             Runoff coefficient     0.287      0.000      0.287      " 

"             Maximum flow           0.095      0.000      0.095      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.095     0.211     0.000     0.000" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             External catchments" 

" 33          CATCHMENT 201" 

"            1   Triangular SCS" 

"            1   Equal length" 
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"            1   SCS method" 

"          201   External area to SW, to 101" 

"       16.000   % Impervious" 

"        0.720   Total Area" 

"       33.000   Flow length" 

"        2.000   Overland Slope" 

"        0.605   Pervious Area" 

"       33.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.115   Impervious Area" 

"       33.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.150   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.839   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.027     0.211     0.000     0.000 c.m/sec" 

"             Catchment 201          Pervious   Impervious Total Area " 

"             Surface Area           0.605      0.115      0.720      hectare" 

"             Time of concentration  28.401     2.182      14.868     minutes" 

"             Time to Centroid       145.058    93.099     118.240    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        195.13     37.17      232.29     c.m" 

"             Rainfall losses        27.429     5.188      23.870     mm" 

"             Runoff depth           4.835      27.075     8.393      mm" 

"             Runoff volume          29.24      31.19      60.43      c.m" 

"             Runoff coefficient     0.150      0.839      0.260      " 

"             Maximum flow           0.005      0.027      0.027      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.027     0.219     0.000     0.000" 

" 33          CATCHMENT 202" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          202   External area to SE, to 102" 

"       22.000   % Impervious" 

"        0.802   Total Area" 

"       44.000   Flow length" 

"        2.000   Overland Slope" 

"        0.626   Pervious Area" 

"       44.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.176   Impervious Area" 

"       44.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.150   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 
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"        0.839   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.039     0.219     0.000     0.000 c.m/sec" 

"             Catchment 202          Pervious   Impervious Total Area " 

"             Surface Area           0.626      0.176      0.802      hectare" 

"             Time of concentration  33.752     2.593      14.680     minutes" 

"             Time to Centroid       152.086    93.762     116.387    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        201.83     56.93      258.75     c.m" 

"             Rainfall losses        27.426     5.204      22.537     mm" 

"             Runoff depth           4.837      27.059     9.726      mm" 

"             Runoff volume          30.26      47.74      78.00      c.m" 

"             Runoff coefficient     0.150      0.839      0.301      " 

"             Maximum flow           0.005      0.039      0.039      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.039     0.228     0.000     0.000" 

" 33          CATCHMENT 203" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          203   External area to East, to 102" 

"        0.000   % Impervious" 

"        0.508   Total Area" 

"       45.000   Flow length" 

"        2.000   Overland Slope" 

"        0.508   Pervious Area" 

"       45.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.000   Impervious Area" 

"       45.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.150   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.004     0.228     0.000     0.000 c.m/sec" 

"             Catchment 203          Pervious   Impervious Total Area " 

"             Surface Area           0.508      0.000      0.508      hectare" 

"             Time of concentration  34.210     2.628      34.210     minutes" 

"             Time to Centroid       152.692    93.833     152.691    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        163.90     0.00       163.90     c.m" 

"             Rainfall losses        27.427     5.208      27.427     mm" 

"             Runoff depth           4.836      27.055     4.836      mm" 

"             Runoff volume          24.57      0.00       24.57      c.m" 

"             Runoff coefficient     0.150      0.000      0.150      " 

"             Maximum flow           0.004      0.000      0.004      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.004     0.232     0.000     0.000" 

" 40          HYDROGRAPH Copy to Outflow" 
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"            8   Copy to Outflow" 

"                     0.004     0.232     0.232     0.000" 

" 40          HYDROGRAPH   Combine    203" 

"            6   Combine " 

"          203   Node #" 

"                Total outflow" 

"             Maximum flow                  0.232    c.m/sec" 

"             Hydrograph volume          1572.796    c.m" 

"                     0.004     0.232     0.232     0.232" 

" 38          START/RE-START TOTALS 203" 

"            3   Runoff Totals on EXIT" 

"             Total Catchment area                      17.259    hectare" 

"             Total Impervious area                      0.292    hectare" 

"             Total % impervious                         1.690" 

" 19          EXIT" 
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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:         C:\M\Meritech Engineering\PRJ - DOCS\5008\" 

"                                                          60-Design\SWM\MIDUSS" 

"                Output filename:                         5008x5yrSep292022.out" 

"                Licensee name:                                    Windows User" 

"                Company                                                       " 

"                Date & Time last used:                9/29/2022 at 11:44:03 AM" 

" 81          ADD COMMENT==================================================" 

"          2  Lines of comment" 

"             SWM analysis for the Palmerston Subdivision" 

"             5-year, 3 hour pre-development event" 

" 31          TIME PARAMETERS" 

"        5.000   Time Step" 

"      180.000   Max. Storm length" 

"     1500.000   Max. Hydrograph" 

" 32          STORM Chicago storm" 

"            1   Chicago storm" 

"      547.190   Coefficient A" 

"        0.093   Constant B" 

"        0.702   Exponent C" 

"        0.400   Fraction R" 

"      180.000   Duration" 

"        1.000   Time step multiplier" 

"             Maximum intensity           174.519    mm/hr" 

"             Total depth                  42.845    mm" 

"            6   005hyd   Hydrograph extension used in this file" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Internal Catchments" 

" 33          CATCHMENT 101" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          101   West Side" 

"        0.000   % Impervious" 

"        9.517   Total Area" 

"      170.000   Flow length" 

"        2.100   Overland Slope" 

"        9.517   Pervious Area" 

"      170.000   Pervious length" 

"        2.100   Pervious slope" 

"        0.000   Impervious Area" 

"      170.000   Impervious length" 

"        2.100   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.369   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.272     0.000     0.000     0.000 c.m/sec" 

"             Catchment 101          Pervious   Impervious Total Area " 
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"             Surface Area           9.517      0.000      9.517      hectare" 

"             Time of concentration  40.339     5.067      40.339     minutes" 

"             Time to Centroid       160.788    97.001     160.788    minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        4077.56    0.00       4077.56    c.m" 

"             Rainfall losses        27.046     5.252      27.046     mm" 

"             Runoff depth           15.799     37.593     15.799     mm" 

"             Runoff volume          1503.58    0.00       1503.58    c.m" 

"             Runoff coefficient     0.369      0.000      0.369      " 

"             Maximum flow           0.272      0.000      0.272      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.272     0.272     0.000     0.000" 

" 33          CATCHMENT 102" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          102   East Side" 

"        0.000   % Impervious" 

"        5.712   Total Area" 

"      120.000   Flow length" 

"        3.000   Overland Slope" 

"        5.712   Pervious Area" 

"      120.000   Pervious length" 

"        3.000   Pervious slope" 

"        0.000   Impervious Area" 

"      120.000   Impervious length" 

"        3.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.369   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.206     0.272     0.000     0.000 c.m/sec" 

"             Catchment 102          Pervious   Impervious Total Area " 

"             Surface Area           5.712      0.000      5.712      hectare" 

"             Time of concentration  29.410     3.694      29.410     minutes" 

"             Time to Centroid       144.301    94.909     144.301    minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        2447.31    0.00       2447.31    c.m" 

"             Rainfall losses        27.051     6.158      27.051     mm" 

"             Runoff depth           15.794     36.687     15.794     mm" 

"             Runoff volume          902.18     0.00       902.18     c.m" 

"             Runoff coefficient     0.369      0.000      0.369      " 

"             Maximum flow           0.206      0.000      0.206      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.206     0.463     0.000     0.000" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             External catchments" 

" 33          CATCHMENT 201" 

"            1   Triangular SCS" 

"            1   Equal length" 
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"            1   SCS method" 

"          201   External area to SW, to 101" 

"       16.000   % Impervious" 

"        0.720   Total Area" 

"       33.000   Flow length" 

"        2.000   Overland Slope" 

"        0.605   Pervious Area" 

"       33.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.115   Impervious Area" 

"       33.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.218   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.869   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.041     0.463     0.000     0.000 c.m/sec" 

"             Catchment 201          Pervious   Impervious Total Area " 

"             Surface Area           0.605      0.115      0.720      hectare" 

"             Time of concentration  20.122     1.923      12.265     minutes" 

"             Time to Centroid       132.775    91.694     115.039    minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        259.13     49.36      308.48     c.m" 

"             Rainfall losses        33.509     5.610      29.046     mm" 

"             Runoff depth           9.336      37.235     13.799     mm" 

"             Runoff volume          56.46      42.89      99.36      c.m" 

"             Runoff coefficient     0.218      0.869      0.322      " 

"             Maximum flow           0.015      0.038      0.041      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.041     0.479     0.000     0.000" 

" 33          CATCHMENT 202" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          202   External area to SE, to 102" 

"       22.000   % Impervious" 

"        0.802   Total Area" 

"       44.000   Flow length" 

"        2.000   Overland Slope" 

"        0.626   Pervious Area" 

"       44.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.176   Impervious Area" 

"       44.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.218   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 



MIDUSS output for 5-year pre-development storm event  

 

C:\M\Meritech Engineering\PRJ - DOCS\5008\60-Design\SWM\MIDUSS\5008x5yrSep292022.out October 2022 Page 4 

"        0.874   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.057     0.479     0.000     0.000 c.m/sec" 

"             Catchment 202          Pervious   Impervious Total Area " 

"             Surface Area           0.626      0.176      0.802      hectare" 

"             Time of concentration  23.913     2.285      12.438     minutes" 

"             Time to Centroid       138.127    92.266     113.794    minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        268.02     75.60      343.62     c.m" 

"             Rainfall losses        33.505     5.412      27.324     mm" 

"             Runoff depth           9.340      37.433     15.521     mm" 

"             Runoff volume          58.43      66.05      124.48     c.m" 

"             Runoff coefficient     0.218      0.874      0.362      " 

"             Maximum flow           0.014      0.056      0.057      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.057     0.498     0.000     0.000" 

" 33          CATCHMENT 203" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          203   External area to East, to 102" 

"        0.000   % Impervious" 

"        0.508   Total Area" 

"       45.000   Flow length" 

"        2.000   Overland Slope" 

"        0.508   Pervious Area" 

"       45.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.000   Impervious Area" 

"       45.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.218   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.011     0.498     0.000     0.000 c.m/sec" 

"             Catchment 203          Pervious   Impervious Total Area " 

"             Surface Area           0.508      0.000      0.508      hectare" 

"             Time of concentration  24.238     2.316      24.238     minutes" 

"             Time to Centroid       138.584    92.303     138.583    minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        217.65     0.00       217.65     c.m" 

"             Rainfall losses        33.505     5.410      33.505     mm" 

"             Runoff depth           9.340      37.435     9.340      mm" 

"             Runoff volume          47.45      0.00       47.45      c.m" 

"             Runoff coefficient     0.218      0.000      0.218      " 

"             Maximum flow           0.011      0.000      0.011      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.011     0.508     0.000     0.000" 

" 40          HYDROGRAPH Copy to Outflow" 



MIDUSS output for 5-year pre-development storm event  

 

C:\M\Meritech Engineering\PRJ - DOCS\5008\60-Design\SWM\MIDUSS\5008x5yrSep292022.out October 2022 Page 5 

"            8   Copy to Outflow" 

"                     0.011     0.508     0.508     0.000" 

" 40          HYDROGRAPH   Combine    203" 

"            6   Combine " 

"          203   Node #" 

"                Total outflow" 

"             Maximum flow                  0.508    c.m/sec" 

"             Hydrograph volume          2677.037    c.m" 

"                     0.011     0.508     0.508     0.508" 

" 38          START/RE-START TOTALS 203" 

"            3   Runoff Totals on EXIT" 

"             Total Catchment area                      17.259    hectare" 

"             Total Impervious area                      0.292    hectare" 

"             Total % impervious                         1.690" 

" 19          EXIT" 
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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:         C:\M\Meritech Engineering\PRJ - DOCS\5008\" 

"                                                          60-Design\SWM\MIDUSS" 

"                Output filename:                        5008x25yrSep292022.out" 

"                Licensee name:                                    Windows User" 

"                Company                                                       " 

"                Date & Time last used:                9/29/2022 at 11:44:45 AM" 

" 81          ADD COMMENT==================================================" 

"          2  Lines of comment" 

"             SWM analysis for the Palmerston Subdivision" 

"             25-year, 3 hour pre-development event" 

" 31          TIME PARAMETERS" 

"        5.000   Time Step" 

"      180.000   Max. Storm length" 

"     1500.000   Max. Hydrograph" 

" 32          STORM Chicago storm" 

"            1   Chicago storm" 

"      734.550   Coefficient A" 

"        0.020   Constant B" 

"        0.698   Exponent C" 

"        0.400   Fraction R" 

"      180.000   Duration" 

"        1.000   Time step multiplier" 

"             Maximum intensity           238.194    mm/hr" 

"             Total depth                  58.739    mm" 

"            6   025hyd   Hydrograph extension used in this file" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Internal Catchments" 

" 33          CATCHMENT 101" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          101   West Side" 

"        0.000   % Impervious" 

"        9.517   Total Area" 

"      170.000   Flow length" 

"        2.100   Overland Slope" 

"        9.517   Pervious Area" 

"      170.000   Pervious length" 

"        2.100   Pervious slope" 

"        0.000   Impervious Area" 

"      170.000   Impervious length" 

"        2.100   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.462   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.586     0.000     0.000     0.000 c.m/sec" 

"             Catchment 101          Pervious   Impervious Total Area " 
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"             Surface Area           9.517      0.000      9.517      hectare" 

"             Time of concentration  31.938     4.434      31.938     minutes" 

"             Time to Centroid       147.537    95.167     147.537    minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        5590.21    0.01       5590.22    c.m" 

"             Rainfall losses        31.614     5.659      31.614     mm" 

"             Runoff depth           27.125     53.080     27.125     mm" 

"             Runoff volume          2581.53    0.01       2581.53    c.m" 

"             Runoff coefficient     0.462      0.000      0.462      " 

"             Maximum flow           0.586      0.000      0.586      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.586     0.586     0.000     0.000" 

" 33          CATCHMENT 102" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          102   East Side" 

"        0.000   % Impervious" 

"        5.712   Total Area" 

"      120.000   Flow length" 

"        3.000   Overland Slope" 

"        5.712   Pervious Area" 

"      120.000   Pervious length" 

"        3.000   Pervious slope" 

"        0.000   Impervious Area" 

"      120.000   Impervious length" 

"        3.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.462   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.452     0.586     0.000     0.000 c.m/sec" 

"             Catchment 102          Pervious   Impervious Total Area " 

"             Surface Area           5.712      0.000      5.712      hectare" 

"             Time of concentration  23.285     3.232      23.285     minutes" 

"             Time to Centroid       134.116    93.172     134.116    minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        3355.19    0.00       3355.19    c.m" 

"             Rainfall losses        31.599     6.296      31.599     mm" 

"             Runoff depth           27.140     52.444     27.140     mm" 

"             Runoff volume          1550.23    0.00       1550.23    c.m" 

"             Runoff coefficient     0.462      0.000      0.462      " 

"             Maximum flow           0.452      0.000      0.452      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.452     0.992     0.000     0.000" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             External catchments" 

" 33          CATCHMENT 201" 

"            1   Triangular SCS" 

"            1   Equal length" 
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"            1   SCS method" 

"          201   External area to SW, to 101" 

"       16.000   % Impervious" 

"        0.720   Total Area" 

"       33.000   Flow length" 

"        2.000   Overland Slope" 

"        0.605   Pervious Area" 

"       33.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.115   Impervious Area" 

"       33.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.304   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.896   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.064     0.992     0.000     0.000 c.m/sec" 

"             Catchment 201          Pervious   Impervious Total Area " 

"             Surface Area           0.605      0.115      0.720      hectare" 

"             Time of concentration  14.894     1.683      10.141     minutes" 

"             Time to Centroid       123.783    90.366     111.762    minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        355.26     67.67      422.92     c.m" 

"             Rainfall losses        40.904     6.132      35.340     mm" 

"             Runoff depth           17.836     52.607     23.399     mm" 

"             Runoff volume          107.87     60.60      168.47     c.m" 

"             Runoff coefficient     0.304      0.896      0.398      " 

"             Maximum flow           0.040      0.055      0.064      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.064     1.027     0.000     0.000" 

" 33          CATCHMENT 202" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          202   External area to SE, to 102" 

"       22.000   % Impervious" 

"        0.802   Total Area" 

"       44.000   Flow length" 

"        2.000   Overland Slope" 

"        0.626   Pervious Area" 

"       44.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.176   Impervious Area" 

"       44.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.304   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 
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"        0.900   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.088     1.027     0.000     0.000 c.m/sec" 

"             Catchment 202          Pervious   Impervious Total Area " 

"             Surface Area           0.626      0.176      0.802      hectare" 

"             Time of concentration  17.700     1.999      10.551     minutes" 

"             Time to Centroid       127.897    91.003     111.098    minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        367.45     103.64     471.09     c.m" 

"             Rainfall losses        40.902     5.870      33.195     mm" 

"             Runoff depth           17.838     52.869     25.545     mm" 

"             Runoff volume          111.59     93.28      204.87     c.m" 

"             Runoff coefficient     0.304      0.900      0.435      " 

"             Maximum flow           0.034      0.081      0.088      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.088     1.067     0.000     0.000" 

" 33          CATCHMENT 203" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          203   External area to East, to 102" 

"        0.000   % Impervious" 

"        0.508   Total Area" 

"       45.000   Flow length" 

"        2.000   Overland Slope" 

"        0.508   Pervious Area" 

"       45.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.000   Impervious Area" 

"       45.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.304   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.027     1.067     0.000     0.000 c.m/sec" 

"             Catchment 203          Pervious   Impervious Total Area " 

"             Surface Area           0.508      0.000      0.508      hectare" 

"             Time of concentration  17.940     2.027      17.940     minutes" 

"             Time to Centroid       128.252    91.052     128.252    minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        298.40     0.00       298.40     c.m" 

"             Rainfall losses        40.904     5.832      40.904     mm" 

"             Runoff depth           17.835     52.908     17.835     mm" 

"             Runoff volume          90.60      0.00       90.60      c.m" 

"             Runoff coefficient     0.304      0.000      0.304      " 

"             Maximum flow           0.027      0.000      0.027      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.027     1.090     0.000     0.000" 

" 40          HYDROGRAPH Copy to Outflow" 
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"            8   Copy to Outflow" 

"                     0.027     1.090     1.090     0.000" 

" 40          HYDROGRAPH   Combine    203" 

"            6   Combine " 

"          203   Node #" 

"                Total outflow" 

"             Maximum flow                  1.090    c.m/sec" 

"             Hydrograph volume          4595.706    c.m" 

"                     0.027     1.090     1.090     1.090" 

" 38          START/RE-START TOTALS 203" 

"            3   Runoff Totals on EXIT" 

"             Total Catchment area                      17.259    hectare" 

"             Total Impervious area                      0.292    hectare" 

"             Total % impervious                         1.690" 

" 19          EXIT" 
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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:         C:\M\Meritech Engineering\PRJ - DOCS\5008\" 

"                                                          60-Design\SWM\MIDUSS" 

"                Output filename:                       5008x100yrSep292022.out" 

"                Licensee name:                                    Windows User" 

"                Company                                                       " 

"                Date & Time last used:                9/29/2022 at 11:45:20 AM" 

" 81          ADD COMMENT==================================================" 

"          2  Lines of comment" 

"             SWM analysis for the Palmerston Subdivision" 

"             100-year, 3 hour pre-development event" 

" 31          TIME PARAMETERS" 

"        5.000   Time Step" 

"      180.000   Max. Storm length" 

"     1500.000   Max. Hydrograph" 

" 32          STORM Chicago storm" 

"            1   Chicago storm" 

"      896.530   Coefficient A" 

"        0.027   Constant B" 

"        0.699   Exponent C" 

"        0.400   Fraction R" 

"      180.000   Duration" 

"        1.000   Time step multiplier" 

"             Maximum intensity           289.968    mm/hr" 

"             Total depth                  71.319    mm" 

"            6   100hyd   Hydrograph extension used in this file" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Internal Catchments" 

" 33          CATCHMENT 101" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          101   West Side" 

"        0.000   % Impervious" 

"        9.517   Total Area" 

"      170.000   Flow length" 

"        2.100   Overland Slope" 

"        9.517   Pervious Area" 

"      170.000   Pervious length" 

"        2.100   Pervious slope" 

"        0.000   Impervious Area" 

"      170.000   Impervious length" 

"        2.100   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.518   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.873     0.000     0.000     0.000 c.m/sec" 

"             Catchment 101          Pervious   Impervious Total Area " 
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"             Surface Area           9.517      0.000      9.517      hectare" 

"             Time of concentration  27.954     4.083      27.954     minutes" 

"             Time to Centroid       140.714    94.115     140.714    minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        6787.42    0.01       6787.43    c.m" 

"             Rainfall losses        34.341     6.239      34.341     mm" 

"             Runoff depth           36.978     65.080     36.978     mm" 

"             Runoff volume          3519.18    0.01       3519.19    c.m" 

"             Runoff coefficient     0.518      0.000      0.518      " 

"             Maximum flow           0.873      0.000      0.873      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.873     0.873     0.000     0.000" 

" 33          CATCHMENT 102" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          102   East Side" 

"        0.000   % Impervious" 

"        5.712   Total Area" 

"      120.000   Flow length" 

"        3.000   Overland Slope" 

"        5.712   Pervious Area" 

"      120.000   Pervious length" 

"        3.000   Pervious slope" 

"        0.000   Impervious Area" 

"      120.000   Impervious length" 

"        3.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.519   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.671     0.873     0.000     0.000 c.m/sec" 

"             Catchment 102          Pervious   Impervious Total Area " 

"             Surface Area           5.712      0.000      5.712      hectare" 

"             Time of concentration  20.380     2.977      20.380     minutes" 

"             Time to Centroid       128.800    92.152     128.800    minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        4073.74    0.00       4073.74    c.m" 

"             Rainfall losses        34.338     6.249      34.338     mm" 

"             Runoff depth           36.981     65.070     36.981     mm" 

"             Runoff volume          2112.35    0.00       2112.35    c.m" 

"             Runoff coefficient     0.519      0.000      0.519      " 

"             Maximum flow           0.671      0.000      0.671      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.671     1.502     0.000     0.000" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             External catchments" 

" 33          CATCHMENT 201" 

"            1   Triangular SCS" 

"            1   Equal length" 
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"            1   SCS method" 

"          201   External area to SW, to 101" 

"       16.000   % Impervious" 

"        0.720   Total Area" 

"       33.000   Flow length" 

"        2.000   Overland Slope" 

"        0.605   Pervious Area" 

"       33.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.115   Impervious Area" 

"       33.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.359   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.909   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.089     1.502     0.000     0.000 c.m/sec" 

"             Catchment 201          Pervious   Impervious Total Area " 

"             Surface Area           0.605      0.115      0.720      hectare" 

"             Time of concentration  12.645     1.549      9.035      minutes" 

"             Time to Centroid       119.362    89.653     109.695    minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        431.34     82.16      513.50     c.m" 

"             Rainfall losses        45.726     6.513      39.452     mm" 

"             Runoff depth           25.593     64.806     31.867     mm" 

"             Runoff volume          154.79     74.66      229.44     c.m" 

"             Runoff coefficient     0.359      0.909      0.447      " 

"             Maximum flow           0.064      0.069      0.089      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.089     1.564     0.000     0.000" 

" 33          CATCHMENT 202" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          202   External area to SE, to 102" 

"       22.000   % Impervious" 

"        0.802   Total Area" 

"       44.000   Flow length" 

"        2.000   Overland Slope" 

"        0.626   Pervious Area" 

"       44.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.176   Impervious Area" 

"       44.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.360   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 
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"        0.912   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.115     1.564     0.000     0.000 c.m/sec" 

"             Catchment 202          Pervious   Impervious Total Area " 

"             Surface Area           0.626      0.176      0.802      hectare" 

"             Time of concentration  15.027     1.841      9.530      minutes" 

"             Time to Centroid       122.923    90.174     109.269    minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        446.14     125.84     571.98     c.m" 

"             Rainfall losses        45.668     6.289      37.004     mm" 

"             Runoff depth           25.651     65.030     34.315     mm" 

"             Runoff volume          160.46     114.74     275.20     c.m" 

"             Runoff coefficient     0.360      0.912      0.481      " 

"             Maximum flow           0.062      0.102      0.115      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.115     1.630     0.000     0.000" 

" 33          CATCHMENT 203" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          203   External area to East, to 102" 

"        0.000   % Impervious" 

"        0.508   Total Area" 

"       45.000   Flow length" 

"        2.000   Overland Slope" 

"        0.508   Pervious Area" 

"       45.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.000   Impervious Area" 

"       45.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.360   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.050     1.630     0.000     0.000 c.m/sec" 

"             Catchment 203          Pervious   Impervious Total Area " 

"             Surface Area           0.508      0.000      0.508      hectare" 

"             Time of concentration  15.231     1.866      15.231     minutes" 

"             Time to Centroid       123.239    90.224     123.239    minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        362.30     0.00       362.30     c.m" 

"             Rainfall losses        45.675     6.254      45.675     mm" 

"             Runoff depth           25.644     65.065     25.644     mm" 

"             Runoff volume          130.27     0.00       130.27     c.m" 

"             Runoff coefficient     0.360      0.000      0.360      " 

"             Maximum flow           0.050      0.000      0.050      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.050     1.672     0.000     0.000" 

" 40          HYDROGRAPH Copy to Outflow" 
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"            8   Copy to Outflow" 

"                     0.050     1.672     1.672     0.000" 

" 40          HYDROGRAPH   Combine    203" 

"            6   Combine " 

"          203   Node #" 

"                Total outflow" 

"             Maximum flow                  1.672    c.m/sec" 

"             Hydrograph volume          6266.466    c.m" 

"                     0.050     1.672     1.672     1.672" 

" 38          START/RE-START TOTALS 203" 

"            3   Runoff Totals on EXIT" 

"             Total Catchment area                      17.259    hectare" 

"             Total Impervious area                      0.292    hectare" 

"             Total % impervious                         1.690" 

" 19          EXIT" 



  

 

 

ht tps : / /mer i techeng .sharepo int .com/s i tes/Mer i techPro jec ts /Shared  Documents/5008/60-
Des ign/5008 .Serv ic ing .SWM.rpt .docx  

Appendix D.2: Post-Development 
Conditions 

 
  



MIDUSS output for 2-year post-development storm event  

 

C:\M\Meritech Engineering\PRJ - DOCS\5008\60-Design\SWM\MIDUSS\5008d2yrOct032022.out October 2022 Page 1 

"                MIDUSS Output ----------------------------------------------->" 

"                MIDUSS version                          Version 2.25  rev. 473" 

"                MIDUSS created                        Sunday, February 7, 2010" 

"           10   Units used:                                          ie METRIC" 

"                Job folder:         C:\M\Meritech Engineering\PRJ - DOCS\5008\" 

"                                                          60-Design\SWM\MIDUSS" 

"                Output filename:                         5008d2yrOct032022.out" 

"                Licensee name:                                    Windows User" 

"                Company                                                       " 

"                Date & Time last used:                 10/3/2022 at 1:26:27 PM" 

" 81          ADD COMMENT==================================================" 

"          2  Lines of comment" 

"             P1 2yr post development conditions. Phase 1 SWM pond and " 

"             temporary pond." 

" 31          TIME PARAMETERS" 

"        5.000   Time Step" 

"      180.000   Max. Storm length" 

"     1500.000   Max. Hydrograph" 

" 32          STORM Chicago storm" 

"            1   Chicago storm" 

"      409.870   Coefficient A" 

"        0.068   Constant B" 

"        0.701   Exponent C" 

"        0.400   Fraction R" 

"      180.000   Duration" 

"        1.000   Time step multiplier" 

"             Maximum intensity           131.388    mm/hr" 

"             Total depth                  32.263    mm" 

"            4   2hyd   Hydrograph extension used in this file" 

" 33          CATCHMENT 801" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          801   801 External Southwest Catchment" 

"       16.000   % Impervious" 

"        0.805   Total Area" 

"       10.000   Flow length" 

"        2.000   Overland Slope" 

"        0.676   Pervious Area" 

"       10.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.129   Impervious Area" 

"       10.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.150   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.815   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.037     0.000     0.000     0.000 c.m/sec" 

"             Catchment 801          Pervious   Impervious Total Area " 

"             Surface Area           0.676      0.129      0.805      hectare" 

"             Time of concentration  13.875     1.066      7.351      minutes" 

"             Time to Centroid       125.943    91.118     108.206    minutes" 
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"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        218.16     41.55      259.72     c.m" 

"             Rainfall losses        27.435     5.953      23.998     mm" 

"             Runoff depth           4.828      26.310     8.265      mm" 

"             Runoff volume          32.65      33.89      66.53      c.m" 

"             Runoff coefficient     0.150      0.815      0.256      " 

"             Maximum flow           0.010      0.035      0.037      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.037     0.037     0.000     0.000" 

" 33          CATCHMENT 701" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          701   P1 Development Catchment" 

"       63.000   % Impervious" 

"        2.728   Total Area" 

"       30.000   Flow length" 

"        2.000   Overland Slope" 

"        1.009   Pervious Area" 

"       30.000   Pervious length" 

"        2.000   Pervious slope" 

"        1.719   Impervious Area" 

"       30.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       79.000   Pervious SCS Curve No." 

"        0.217   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        6.752   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.838   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.409     0.037     0.000     0.000 c.m/sec" 

"             Catchment 701          Pervious   Impervious Total Area " 

"             Surface Area           1.009      1.719      2.728      hectare" 

"             Time of concentration  21.356     2.060      4.605      minutes" 

"             Time to Centroid       134.591    92.903     98.401     minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        325.65     554.49     880.14     c.m" 

"             Rainfall losses        25.273     5.239      12.651     mm" 

"             Runoff depth           6.990      27.024     19.612     mm" 

"             Runoff volume          70.56      464.45     535.01     c.m" 

"             Runoff coefficient     0.217      0.838      0.608      " 

"             Maximum flow           0.018      0.406      0.409      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.409     0.446     0.000     0.000" 

" 33          CATCHMENT 702" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          702   P1 SWM Pond" 

"       30.000   % Impervious" 

"        0.296   Total Area" 

"       15.000   Flow length" 

"       20.000   Overland Slope" 
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"        0.207   Pervious Area" 

"       15.000   Pervious length" 

"       20.000   Pervious slope" 

"        0.089   Impervious Area" 

"       15.000   Impervious length" 

"       20.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       77.000   Pervious SCS Curve No." 

"        0.187   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        7.587   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.797   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.027     0.446     0.000     0.000 c.m/sec" 

"             Catchment 702          Pervious   Impervious Total Area " 

"             Surface Area           0.207      0.089      0.296      hectare" 

"             Time of concentration  7.679      0.681      3.158      minutes" 

"             Time to Centroid       116.387    91.071     100.030    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        66.85      28.65      95.50      c.m" 

"             Rainfall losses        26.228     6.553      20.325     mm" 

"             Runoff depth           6.035      25.710     11.938     mm" 

"             Runoff volume          12.51      22.83      35.34      c.m" 

"             Runoff coefficient     0.187      0.797      0.370      " 

"             Maximum flow           0.006      0.025      0.027      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.027     0.472     0.000     0.000" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Phase 1 SWM Pond" 

" 54          POND DESIGN" 

"        0.472   Current peak flow    c.m/sec" 

"        0.150   Target outflow    c.m/sec" 

"        636.9   Hydrograph volume    c.m" 

"          23.   Number of stages" 

"      393.800   Minimum water level    metre" 

"      396.000   Maximum water level    metre" 

"      393.800   Starting water level    metre" 

"            0   Keep Design Data: 1 = True; 0 = False" 

"                  Level Discharge    Volume" 

"                393.800     0.000     0.000" 

"                393.900   0.00488    39.000" 

"                394.000   0.02264    81.000" 

"                394.100   0.03579   128.000" 

"                394.200   0.04527   180.000" 

"                394.300   0.05309   237.000" 

"                394.400   0.05989   299.000" 

"                394.500   0.06599   366.000" 

"                394.600   0.07158   438.000" 

"                394.700   0.07676   516.000" 

"                394.800   0.08161   600.000" 

"                394.900   0.08619   690.000" 

"                395.000   0.09054   786.000" 

"                395.100   0.09469   888.000" 

"                395.200   0.09867   997.000" 
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"                395.300    0.1025  1113.000" 

"                395.400    0.1062  1236.000" 

"                395.500    0.1097  1365.000" 

"                395.600    0.1132  1503.000" 

"                395.700    0.1165  1645.000" 

"                395.800    0.3731  1786.000" 

"                395.900    0.8703  1845.000" 

"                396.000     1.555  1905.000" 

"           1.   WEIRS" 

"                  Crest      Weir     Crest      Left     Right" 

"              elevation coefficie   breadth sideslope sideslope" 

"                395.700     0.900     5.000     3.000     3.000" 

"           1.   ORIFICES" 

"                Orifice   Orifice   Orifice Number of" 

"                 invert coefficie  diameter  orifices" 

"                393.800     0.630    0.2000     1.000" 

"             Peak outflow                  0.062    c.m/sec" 

"             Maximum level               394.436    metre" 

"             Maximum storage             322.863    c.m" 

"             Centroidal lag                2.995   hours" 

"                  0.027     0.472     0.062     0.000 c.m/sec" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 

"             Maximum flow                  0.062    c.m/sec" 

"             Hydrograph volume           636.885    c.m" 

"                     0.027     0.472     0.062     0.062" 

" 40          HYDROGRAPH Start - New Tributary" 

"            2   Start - New Tributary" 

"                     0.027     0.000     0.062     0.062" 

" 33          CATCHMENT 802" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          802   External Southeast Catchment" 

"        2.000   % Impervious" 

"        0.717   Total Area" 

"       44.000   Flow length" 

"        2.000   Overland Slope" 

"        0.703   Pervious Area" 

"       44.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.014   Impervious Area" 

"       44.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.150   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.839   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.006     0.000     0.062     0.062 c.m/sec" 

"             Catchment 802          Pervious   Impervious Total Area " 

"             Surface Area           0.703      0.014      0.717      hectare" 
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"             Time of concentration  33.752     2.593      30.559     minutes" 

"             Time to Centroid       152.086    93.762     146.110    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        226.70     4.63       231.33     c.m" 

"             Rainfall losses        27.426     5.204      26.982     mm" 

"             Runoff depth           4.837      27.059     5.282      mm" 

"             Runoff volume          33.99      3.88       37.87      c.m" 

"             Runoff coefficient     0.150      0.839      0.164      " 

"             Maximum flow           0.006      0.003      0.006      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.006     0.006     0.062     0.062" 

" 33          CATCHMENT 803" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          803   External East Catchment" 

"        0.000   % Impervious" 

"        0.508   Total Area" 

"       45.000   Flow length" 

"        2.000   Overland Slope" 

"        0.508   Pervious Area" 

"       45.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.000   Impervious Area" 

"       45.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.150   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.004     0.006     0.062     0.062 c.m/sec" 

"             Catchment 803          Pervious   Impervious Total Area " 

"             Surface Area           0.508      0.000      0.508      hectare" 

"             Time of concentration  34.210     2.628      34.210     minutes" 

"             Time to Centroid       152.692    93.833     152.691    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        163.90     0.00       163.90     c.m" 

"             Rainfall losses        27.427     5.208      27.427     mm" 

"             Runoff depth           4.836      27.055     4.836      mm" 

"             Runoff volume          24.57      0.00       24.57      c.m" 

"             Runoff coefficient     0.150      0.000      0.150      " 

"             Maximum flow           0.004      0.000      0.004      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.004     0.010     0.062     0.062" 

" 40          HYDROGRAPH Copy to Outflow" 

"            8   Copy to Outflow" 

"                     0.004     0.010     0.010     0.062" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 
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"             Maximum flow                  0.072    c.m/sec" 

"             Hydrograph volume           699.321    c.m" 

"                     0.004     0.010     0.010     0.072" 

" 40          HYDROGRAPH Start - New Tributary" 

"            2   Start - New Tributary" 

"                     0.004     0.000     0.010     0.072" 

" 33          CATCHMENT 501" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          501   West Farm Field" 

"        0.000   % Impervious" 

"        7.777   Total Area" 

"       50.000   Flow length" 

"        3.000   Overland Slope" 

"        7.777   Pervious Area" 

"       50.000   Pervious length" 

"        3.000   Pervious slope" 

"        0.000   Impervious Area" 

"       50.000   Impervious length" 

"        3.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.287   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.196     0.000     0.010     0.072 c.m/sec" 

"             Catchment 501          Pervious   Impervious Total Area " 

"             Surface Area           7.777      0.000      7.777      hectare" 

"             Time of concentration  22.101     2.479      22.101     minutes" 

"             Time to Centroid       134.505    93.538     134.505    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        2509.10    0.00       2509.10    c.m" 

"             Rainfall losses        23.019     5.187      23.019     mm" 

"             Runoff depth           9.244      27.076     9.244      mm" 

"             Runoff volume          718.91     0.00       718.92     c.m" 

"             Runoff coefficient     0.287      0.000      0.287      " 

"             Maximum flow           0.196      0.000      0.196      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.196     0.196     0.010     0.072" 

" 33          CATCHMENT 502" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          502   East Farm Field" 

"        0.000   % Impervious" 

"        3.970   Total Area" 

"       35.000   Flow length" 

"        4.000   Overland Slope" 

"        3.970   Pervious Area" 

"       35.000   Pervious length" 

"        4.000   Pervious slope" 

"        0.000   Impervious Area" 
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"       35.000   Impervious length" 

"        4.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.286   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.129     0.196     0.010     0.072 c.m/sec" 

"             Catchment 502          Pervious   Impervious Total Area " 

"             Surface Area           3.970      0.000      3.970      hectare" 

"             Time of concentration  16.368     1.836      16.368     minutes" 

"             Time to Centroid       126.169    92.472     126.169    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        1280.84    0.00       1280.85    c.m" 

"             Rainfall losses        23.029     5.350      23.029     mm" 

"             Runoff depth           9.234      26.913     9.234      mm" 

"             Runoff volume          366.60     0.00       366.60     c.m" 

"             Runoff coefficient     0.286      0.000      0.286      " 

"             Maximum flow           0.129      0.000      0.129      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.129     0.308     0.010     0.072" 

" 33          CATCHMENT 703" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          703   Temp SWM Pond" 

"       30.000   % Impervious" 

"        0.458   Total Area" 

"       15.000   Flow length" 

"       20.000   Overland Slope" 

"        0.321   Pervious Area" 

"       15.000   Pervious length" 

"       20.000   Pervious slope" 

"        0.137   Impervious Area" 

"       15.000   Impervious length" 

"       20.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       77.000   Pervious SCS Curve No." 

"        0.187   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        7.587   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.797   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.041     0.308     0.010     0.072 c.m/sec" 

"             Catchment 703          Pervious   Impervious Total Area " 

"             Surface Area           0.321      0.137      0.458      hectare" 

"             Time of concentration  7.679      0.681      3.158      minutes" 

"             Time to Centroid       116.387    91.071     100.030    minutes" 

"             Rainfall depth         32.263     32.263     32.263     mm" 

"             Rainfall volume        103.44     44.33      147.77     c.m" 
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"             Rainfall losses        26.228     6.553      20.325     mm" 

"             Runoff depth           6.035      25.710     11.938     mm" 

"             Runoff volume          19.35      35.33      54.67      c.m" 

"             Runoff coefficient     0.187      0.797      0.370      " 

"             Maximum flow           0.009      0.039      0.041      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.041     0.318     0.010     0.072" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Temporary Pond (Phase 2)" 

" 54          POND DESIGN" 

"        0.318   Current peak flow    c.m/sec" 

"        0.250   Target outflow    c.m/sec" 

"       1140.2   Hydrograph volume    c.m" 

"          19.   Number of stages" 

"      394.700   Minimum water level    metre" 

"      396.500   Maximum water level    metre" 

"      394.700   Starting water level    metre" 

"            0   Keep Design Data: 1 = True; 0 = False" 

"                  Level Discharge    Volume" 

"                394.700   0.02264     0.000" 

"                394.800   0.07054   126.000" 

"                394.900   0.08468   262.000" 

"                395.000   0.09678   409.000" 

"                395.100    0.1075   566.000" 

"                395.200    0.1173   734.000" 

"                395.300    0.1263   913.000" 

"                395.400    0.1347  1103.000" 

"                395.500    0.1426  1305.000" 

"                395.600    0.1501  1519.000" 

"                395.700    0.1573  1744.000" 

"                395.800    0.1641  1982.000" 

"                395.900    0.1707  2232.000" 

"                396.000    0.1770  2495.000" 

"                396.100    0.1831  2770.000" 

"                396.200    0.1890  3058.000" 

"                396.300    0.4480  3359.000" 

"                396.400    0.9476  3674.000" 

"                396.500     1.635  3795.000" 

"           1.   WEIRS" 

"                  Crest      Weir     Crest      Left     Right" 

"              elevation coefficie   breadth sideslope sideslope" 

"                396.200     0.900     5.000     3.000     3.000" 

"           1.   ORIFICES" 

"                Orifice   Orifice   Orifice Number of" 

"                 invert coefficie  diameter  orifices" 

"                394.400     0.630    0.2600     1.000" 

"             Peak outflow                  0.098    c.m/sec" 

"             Maximum level               395.008    metre" 

"             Maximum storage             420.903    c.m" 

"             Centroidal lag                3.117   hours" 

"                  0.041     0.318     0.098     0.072 c.m/sec" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 

"             Maximum flow                  0.166    c.m/sec" 

"             Hydrograph volume          1839.601    c.m" 
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"                     0.041     0.318     0.098     0.166" 

" 38          START/RE-START TOTALS 703" 

"            3   Runoff Totals on EXIT" 

"             Total Catchment area                      17.259    hectare" 

"             Total Impervious area                      2.088    hectare" 

"             Total % impervious                        12.098" 

" 19          EXIT" 
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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:         C:\M\Meritech Engineering\PRJ - DOCS\5008\" 

"                                                          60-Design\SWM\MIDUSS" 

"                Output filename:                         5008d5yrOct032022.out" 

"                Licensee name:                                    Windows User" 

"                Company                                                       " 

"                Date & Time last used:                 10/3/2022 at 1:27:42 PM" 

" 81          ADD COMMENT==================================================" 

"          2  Lines of comment" 

"             P1 5yr post development conditions. Phase 1 SWM pond and " 

"             temporary pond." 

" 31          TIME PARAMETERS" 

"        5.000   Time Step" 

"      180.000   Max. Storm length" 

"     1500.000   Max. Hydrograph" 

" 32          STORM Chicago storm" 

"            1   Chicago storm" 

"      547.190   Coefficient A" 

"        0.093   Constant B" 

"        0.702   Exponent C" 

"        0.400   Fraction R" 

"      180.000   Duration" 

"        1.000   Time step multiplier" 

"             Maximum intensity           174.519    mm/hr" 

"             Total depth                  42.845    mm" 

"            4   5hyd   Hydrograph extension used in this file" 

" 33          CATCHMENT 801" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          801   801 External Southwest Catchment" 

"       16.000   % Impervious" 

"        0.805   Total Area" 

"       10.000   Flow length" 

"        2.000   Overland Slope" 

"        0.676   Pervious Area" 

"       10.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.129   Impervious Area" 

"       10.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.217   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.843   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.057     0.000     0.000     0.000 c.m/sec" 

"             Catchment 801          Pervious   Impervious Total Area " 

"             Surface Area           0.676      0.129      0.805      hectare" 

"             Time of concentration  9.830      0.939      6.047      minutes" 

"             Time to Centroid       118.354    89.840     106.221    minutes" 
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"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        289.72     55.18      344.90     c.m" 

"             Rainfall losses        33.561     6.745      29.270     mm" 

"             Runoff depth           9.284      36.100     13.575     mm" 

"             Runoff volume          62.78      46.50      109.28     c.m" 

"             Runoff coefficient     0.217      0.843      0.317      " 

"             Maximum flow           0.024      0.049      0.057      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.057     0.057     0.000     0.000" 

" 33          CATCHMENT 701" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          701   P1 Development Catchment" 

"       63.000   % Impervious" 

"        2.728   Total Area" 

"       30.000   Flow length" 

"        2.000   Overland Slope" 

"        1.009   Pervious Area" 

"       30.000   Pervious length" 

"        2.000   Pervious slope" 

"        1.719   Impervious Area" 

"       30.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       79.000   Pervious SCS Curve No." 

"        0.292   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        6.752   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.867   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.588     0.057     0.000     0.000 c.m/sec" 

"             Catchment 701          Pervious   Impervious Total Area " 

"             Surface Area           1.009      1.719      2.728      hectare" 

"             Time of concentration  16.213     1.816      4.196      minutes" 

"             Time to Centroid       125.783    91.480     97.150     minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        432.46     736.35     1168.81    c.m" 

"             Rainfall losses        30.315     5.686      14.798     mm" 

"             Runoff depth           12.530     37.159     28.047     mm" 

"             Runoff volume          126.48     638.64     765.11     c.m" 

"             Runoff coefficient     0.292      0.867      0.655      " 

"             Maximum flow           0.045      0.579      0.588      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.588     0.644     0.000     0.000" 

" 33          CATCHMENT 702" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          702   P1 SWM Pond" 

"       30.000   % Impervious" 

"        0.296   Total Area" 

"       15.000   Flow length" 

"       20.000   Overland Slope" 
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"        0.207   Pervious Area" 

"       15.000   Pervious length" 

"       20.000   Pervious slope" 

"        0.089   Impervious Area" 

"       15.000   Impervious length" 

"       20.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       77.000   Pervious SCS Curve No." 

"        0.260   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        7.587   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.821   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.041     0.644     0.000     0.000 c.m/sec" 

"             Catchment 702          Pervious   Impervious Total Area " 

"             Surface Area           0.207      0.089      0.296      hectare" 

"             Time of concentration  5.697      0.601      2.767      minutes" 

"             Time to Centroid       111.153    90.080     99.039     minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        88.77      38.05      126.82     c.m" 

"             Rainfall losses        31.701     7.687      24.497     mm" 

"             Runoff depth           11.144     35.158     18.348     mm" 

"             Runoff volume          23.09      31.22      54.31      c.m" 

"             Runoff coefficient     0.260      0.821      0.428      " 

"             Maximum flow           0.014      0.035      0.041      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.041     0.685     0.000     0.000" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Phase 1 SWM Pond" 

" 54          POND DESIGN" 

"        0.685   Current peak flow    c.m/sec" 

"        0.150   Target outflow    c.m/sec" 

"        928.7   Hydrograph volume    c.m" 

"          23.   Number of stages" 

"      393.800   Minimum water level    metre" 

"      396.000   Maximum water level    metre" 

"      393.800   Starting water level    metre" 

"            0   Keep Design Data: 1 = True; 0 = False" 

"                  Level Discharge    Volume" 

"                393.800     0.000     0.000" 

"                393.900   0.00488    39.000" 

"                394.000   0.02264    81.000" 

"                394.100   0.03579   128.000" 

"                394.200   0.04527   180.000" 

"                394.300   0.05309   237.000" 

"                394.400   0.05989   299.000" 

"                394.500   0.06599   366.000" 

"                394.600   0.07158   438.000" 

"                394.700   0.07676   516.000" 

"                394.800   0.08161   600.000" 

"                394.900   0.08619   690.000" 

"                395.000   0.09054   786.000" 

"                395.100   0.09469   888.000" 

"                395.200   0.09867   997.000" 
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"                395.300    0.1025  1113.000" 

"                395.400    0.1062  1236.000" 

"                395.500    0.1097  1365.000" 

"                395.600    0.1132  1503.000" 

"                395.700    0.1165  1645.000" 

"                395.800    0.3731  1786.000" 

"                395.900    0.8703  1845.000" 

"                396.000     1.555  1905.000" 

"           1.   WEIRS" 

"                  Crest      Weir     Crest      Left     Right" 

"              elevation coefficie   breadth sideslope sideslope" 

"                395.700     0.900     5.000     3.000     3.000" 

"           1.   ORIFICES" 

"                Orifice   Orifice   Orifice Number of" 

"                 invert coefficie  diameter  orifices" 

"                393.800     0.630    0.2000     1.000" 

"             Peak outflow                  0.076    c.m/sec" 

"             Maximum level               394.683    metre" 

"             Maximum storage             502.379    c.m" 

"             Centroidal lag                3.201   hours" 

"                  0.041     0.685     0.076     0.000 c.m/sec" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 

"             Maximum flow                  0.076    c.m/sec" 

"             Hydrograph volume           928.800    c.m" 

"                     0.041     0.685     0.076     0.076" 

" 40          HYDROGRAPH Start - New Tributary" 

"            2   Start - New Tributary" 

"                     0.041     0.000     0.076     0.076" 

" 33          CATCHMENT 802" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          802   External Southeast Catchment" 

"        2.000   % Impervious" 

"        0.717   Total Area" 

"       44.000   Flow length" 

"        2.000   Overland Slope" 

"        0.703   Pervious Area" 

"       44.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.014   Impervious Area" 

"       44.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.218   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.874   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.017     0.000     0.076     0.076 c.m/sec" 

"             Catchment 802          Pervious   Impervious Total Area " 

"             Surface Area           0.703      0.014      0.717      hectare" 
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"             Time of concentration  23.914     2.285      22.278     minutes" 

"             Time to Centroid       138.127    92.266     134.660    minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        301.06     6.14       307.20     c.m" 

"             Rainfall losses        33.505     5.412      32.943     mm" 

"             Runoff depth           9.340      37.433     9.902      mm" 

"             Runoff volume          65.63      5.37       71.00      c.m" 

"             Runoff coefficient     0.218      0.874      0.231      " 

"             Maximum flow           0.016      0.005      0.017      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.017     0.017     0.076     0.076" 

" 33          CATCHMENT 803" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          803   External East Catchment" 

"        0.000   % Impervious" 

"        0.508   Total Area" 

"       45.000   Flow length" 

"        2.000   Overland Slope" 

"        0.508   Pervious Area" 

"       45.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.000   Impervious Area" 

"       45.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.218   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.011     0.017     0.076     0.076 c.m/sec" 

"             Catchment 803          Pervious   Impervious Total Area " 

"             Surface Area           0.508      0.000      0.508      hectare" 

"             Time of concentration  24.238     2.316      24.238     minutes" 

"             Time to Centroid       138.584    92.303     138.583    minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        217.65     0.00       217.65     c.m" 

"             Rainfall losses        33.505     5.410      33.505     mm" 

"             Runoff depth           9.340      37.435     9.340      mm" 

"             Runoff volume          47.45      0.00       47.45      c.m" 

"             Runoff coefficient     0.218      0.000      0.218      " 

"             Maximum flow           0.011      0.000      0.011      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.011     0.028     0.076     0.076" 

" 40          HYDROGRAPH Copy to Outflow" 

"            8   Copy to Outflow" 

"                     0.011     0.028     0.028     0.076" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 
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"             Maximum flow                  0.101    c.m/sec" 

"             Hydrograph volume          1047.247    c.m" 

"                     0.011     0.028     0.028     0.101" 

" 40          HYDROGRAPH Start - New Tributary" 

"            2   Start - New Tributary" 

"                     0.011     0.000     0.028     0.101" 

" 33          CATCHMENT 501" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          501   West Farm Field" 

"        0.000   % Impervious" 

"        7.777   Total Area" 

"       50.000   Flow length" 

"        3.000   Overland Slope" 

"        7.777   Pervious Area" 

"       50.000   Pervious length" 

"        3.000   Pervious slope" 

"        0.000   Impervious Area" 

"       50.000   Impervious length" 

"        3.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.369   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.403     0.000     0.028     0.101 c.m/sec" 

"             Catchment 501          Pervious   Impervious Total Area " 

"             Surface Area           7.777      0.000      7.777      hectare" 

"             Time of concentration  17.393     2.185      17.393     minutes" 

"             Time to Centroid       126.167    92.134     126.166    minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        3332.06    0.00       3332.06    c.m" 

"             Rainfall losses        27.051     5.430      27.051     mm" 

"             Runoff depth           15.794     37.416     15.794     mm" 

"             Runoff volume          1228.29    0.00       1228.30    c.m" 

"             Runoff coefficient     0.369      0.000      0.369      " 

"             Maximum flow           0.403      0.000      0.403      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.403     0.403     0.028     0.101" 

" 33          CATCHMENT 502" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          502   East Farm Field" 

"        0.000   % Impervious" 

"        3.970   Total Area" 

"       35.000   Flow length" 

"        4.000   Overland Slope" 

"        3.970   Pervious Area" 

"       35.000   Pervious length" 

"        4.000   Pervious slope" 

"        0.000   Impervious Area" 
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"       35.000   Impervious length" 

"        4.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.367   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.258     0.403     0.028     0.101 c.m/sec" 

"             Catchment 502          Pervious   Impervious Total Area " 

"             Surface Area           3.970      0.000      3.970      hectare" 

"             Time of concentration  12.881     1.618      12.881     minutes" 

"             Time to Centroid       119.430    91.093     119.430    minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        1700.95    0.00       1700.95    c.m" 

"             Rainfall losses        27.109     5.782      27.109     mm" 

"             Runoff depth           15.736     37.063     15.736     mm" 

"             Runoff volume          624.72     0.00       624.72     c.m" 

"             Runoff coefficient     0.367      0.000      0.367      " 

"             Maximum flow           0.258      0.000      0.258      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.258     0.661     0.028     0.101" 

" 33          CATCHMENT 703" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          703   Temp SWM Pond" 

"       30.000   % Impervious" 

"        0.458   Total Area" 

"       15.000   Flow length" 

"       20.000   Overland Slope" 

"        0.321   Pervious Area" 

"       15.000   Pervious length" 

"       20.000   Pervious slope" 

"        0.137   Impervious Area" 

"       15.000   Impervious length" 

"       20.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       77.000   Pervious SCS Curve No." 

"        0.260   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        7.587   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.821   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.063     0.661     0.028     0.101 c.m/sec" 

"             Catchment 703          Pervious   Impervious Total Area " 

"             Surface Area           0.321      0.137      0.458      hectare" 

"             Time of concentration  5.697      0.601      2.767      minutes" 

"             Time to Centroid       111.153    90.080     99.039     minutes" 

"             Rainfall depth         42.845     42.845     42.845     mm" 

"             Rainfall volume        137.36     58.87      196.23     c.m" 
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"             Rainfall losses        31.701     7.687      24.497     mm" 

"             Runoff depth           11.144     35.158     18.348     mm" 

"             Runoff volume          35.73      48.31      84.04      c.m" 

"             Runoff coefficient     0.260      0.821      0.428      " 

"             Maximum flow           0.021      0.054      0.063      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.063     0.684     0.028     0.101" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Temporary Pond (Phase 2)" 

" 54          POND DESIGN" 

"        0.684   Current peak flow    c.m/sec" 

"        0.250   Target outflow    c.m/sec" 

"       1937.1   Hydrograph volume    c.m" 

"          19.   Number of stages" 

"      394.700   Minimum water level    metre" 

"      396.500   Maximum water level    metre" 

"      394.700   Starting water level    metre" 

"            0   Keep Design Data: 1 = True; 0 = False" 

"                  Level Discharge    Volume" 

"                394.700   0.02264     0.000" 

"                394.800   0.07054   126.000" 

"                394.900   0.08468   262.000" 

"                395.000   0.09678   409.000" 

"                395.100    0.1075   566.000" 

"                395.200    0.1173   734.000" 

"                395.300    0.1263   913.000" 

"                395.400    0.1347  1103.000" 

"                395.500    0.1426  1305.000" 

"                395.600    0.1501  1519.000" 

"                395.700    0.1573  1744.000" 

"                395.800    0.1641  1982.000" 

"                395.900    0.1707  2232.000" 

"                396.000    0.1770  2495.000" 

"                396.100    0.1831  2770.000" 

"                396.200    0.1890  3058.000" 

"                396.300    0.4480  3359.000" 

"                396.400    0.9476  3674.000" 

"                396.500     1.635  3795.000" 

"           1.   WEIRS" 

"                  Crest      Weir     Crest      Left     Right" 

"              elevation coefficie   breadth sideslope sideslope" 

"                396.200     0.900     5.000     3.000     3.000" 

"           1.   ORIFICES" 

"                Orifice   Orifice   Orifice Number of" 

"                 invert coefficie  diameter  orifices" 

"                394.400     0.630    0.2600     1.000" 

"             Peak outflow                  0.128    c.m/sec" 

"             Maximum level               395.324    metre" 

"             Maximum storage             957.684    c.m" 

"             Centroidal lag                3.614   hours" 

"                  0.063     0.684     0.128     0.101 c.m/sec" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 

"             Maximum flow                  0.216    c.m/sec" 

"             Hydrograph volume          2985.543    c.m" 
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"                     0.063     0.684     0.128     0.216" 

" 38          START/RE-START TOTALS 703" 

"            3   Runoff Totals on EXIT" 

"             Total Catchment area                      17.259    hectare" 

"             Total Impervious area                      2.088    hectare" 

"             Total % impervious                        12.098" 

" 19          EXIT" 
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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:         C:\M\Meritech Engineering\PRJ - DOCS\5008\" 

"                                                          60-Design\SWM\MIDUSS" 

"                Output filename:                        5008d25yrOct032022.out" 

"                Licensee name:                                    Windows User" 

"                Company                                                       " 

"                Date & Time last used:                 10/3/2022 at 1:27:04 PM" 

" 81          ADD COMMENT==================================================" 

"          2  Lines of comment" 

"             P1 25yr post development conditions. Phase 1 SWM pond and " 

"             temporary pond." 

" 31          TIME PARAMETERS" 

"        5.000   Time Step" 

"      180.000   Max. Storm length" 

"     1500.000   Max. Hydrograph" 

" 32          STORM Chicago storm" 

"            1   Chicago storm" 

"      734.550   Coefficient A" 

"        0.020   Constant B" 

"        0.698   Exponent C" 

"        0.400   Fraction R" 

"      180.000   Duration" 

"        1.000   Time step multiplier" 

"             Maximum intensity           238.194    mm/hr" 

"             Total depth                  58.739    mm" 

"            5   25hyd   Hydrograph extension used in this file" 

" 33          CATCHMENT 801" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          801   801 External Southwest Catchment" 

"       16.000   % Impervious" 

"        0.805   Total Area" 

"       10.000   Flow length" 

"        2.000   Overland Slope" 

"        0.676   Pervious Area" 

"       10.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.129   Impervious Area" 

"       10.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.302   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.867   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.093     0.000     0.000     0.000 c.m/sec" 

"             Catchment 801          Pervious   Impervious Total Area " 

"             Surface Area           0.676      0.129      0.805      hectare" 

"             Time of concentration  7.276      0.822      4.995      minutes" 

"             Time to Centroid       112.686    88.975     104.305    minutes" 
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"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        397.20     75.66      472.85     c.m" 

"             Rainfall losses        40.998     7.814      35.689     mm" 

"             Runoff depth           17.741     50.925     23.050     mm" 

"             Runoff volume          119.96     65.59      185.56     c.m" 

"             Runoff coefficient     0.302      0.867      0.392      " 

"             Maximum flow           0.071      0.069      0.093      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.093     0.093     0.000     0.000" 

" 33          CATCHMENT 701" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          701   P1 Development Catchment" 

"       63.000   % Impervious" 

"        2.728   Total Area" 

"       30.000   Flow length" 

"        2.000   Overland Slope" 

"        1.009   Pervious Area" 

"       30.000   Pervious length" 

"        2.000   Pervious slope" 

"        1.719   Impervious Area" 

"       30.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       79.000   Pervious SCS Curve No." 

"        0.384   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        6.752   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.894   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.859     0.093     0.000     0.000 c.m/sec" 

"             Catchment 701          Pervious   Impervious Total Area " 

"             Surface Area           1.009      1.719      2.728      hectare" 

"             Time of concentration  12.501     1.589      3.787      minutes" 

"             Time to Centroid       118.728    90.223     95.963     minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        592.89     1009.52    1602.41    c.m" 

"             Rainfall losses        36.182     6.202      17.295     mm" 

"             Runoff depth           22.558     52.537     41.445     mm" 

"             Runoff volume          227.69     902.92     1130.61    c.m" 

"             Runoff coefficient     0.384      0.894      0.706      " 

"             Maximum flow           0.095      0.834      0.859      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.859     0.949     0.000     0.000" 

" 33          CATCHMENT 702" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          702   P1 SWM Pond" 

"       30.000   % Impervious" 

"        0.296   Total Area" 

"       15.000   Flow length" 

"       20.000   Overland Slope" 
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"        0.207   Pervious Area" 

"       15.000   Pervious length" 

"       20.000   Pervious slope" 

"        0.089   Impervious Area" 

"       15.000   Impervious length" 

"       20.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       77.000   Pervious SCS Curve No." 

"        0.347   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        7.587   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.838   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.067     0.949     0.000     0.000 c.m/sec" 

"             Catchment 702          Pervious   Impervious Total Area " 

"             Surface Area           0.207      0.089      0.296      hectare" 

"             Time of concentration  4.328      0.525      2.394      minutes" 

"             Time to Centroid       107.196    89.156     98.023     minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        121.71     52.16      173.87     c.m" 

"             Rainfall losses        38.358     9.540      29.713     mm" 

"             Runoff depth           20.381     49.199     29.027     mm" 

"             Runoff volume          42.23      43.69      85.92      c.m" 

"             Runoff coefficient     0.347      0.838      0.494      " 

"             Maximum flow           0.028      0.049      0.067      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.067     1.016     0.000     0.000" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Phase 1 SWM Pond" 

" 54          POND DESIGN" 

"        1.016   Current peak flow    c.m/sec" 

"        0.150   Target outflow    c.m/sec" 

"       1402.1   Hydrograph volume    c.m" 

"          23.   Number of stages" 

"      393.800   Minimum water level    metre" 

"      396.000   Maximum water level    metre" 

"      393.800   Starting water level    metre" 

"            0   Keep Design Data: 1 = True; 0 = False" 

"                  Level Discharge    Volume" 

"                393.800     0.000     0.000" 

"                393.900   0.00488    39.000" 

"                394.000   0.02264    81.000" 

"                394.100   0.03579   128.000" 

"                394.200   0.04527   180.000" 

"                394.300   0.05309   237.000" 

"                394.400   0.05989   299.000" 

"                394.500   0.06599   366.000" 

"                394.600   0.07158   438.000" 

"                394.700   0.07676   516.000" 

"                394.800   0.08161   600.000" 

"                394.900   0.08619   690.000" 

"                395.000   0.09054   786.000" 

"                395.100   0.09469   888.000" 

"                395.200   0.09867   997.000" 
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"                395.300    0.1025  1113.000" 

"                395.400    0.1062  1236.000" 

"                395.500    0.1097  1365.000" 

"                395.600    0.1132  1503.000" 

"                395.700    0.1165  1645.000" 

"                395.800    0.3731  1786.000" 

"                395.900    0.8703  1845.000" 

"                396.000     1.555  1905.000" 

"           1.   WEIRS" 

"                  Crest      Weir     Crest      Left     Right" 

"              elevation coefficie   breadth sideslope sideslope" 

"                395.700     0.900     5.000     3.000     3.000" 

"           1.   ORIFICES" 

"                Orifice   Orifice   Orifice Number of" 

"                 invert coefficie  diameter  orifices" 

"                393.800     0.630    0.2000     1.000" 

"             Peak outflow                  0.092    c.m/sec" 

"             Maximum level               395.034    metre" 

"             Maximum storage             820.165    c.m" 

"             Centroidal lag                3.569   hours" 

"                  0.067     1.016     0.092     0.000 c.m/sec" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 

"             Maximum flow                  0.092    c.m/sec" 

"             Hydrograph volume          1402.092    c.m" 

"                     0.067     1.016     0.092     0.092" 

" 40          HYDROGRAPH Start - New Tributary" 

"            2   Start - New Tributary" 

"                     0.067     0.000     0.092     0.092" 

" 33          CATCHMENT 802" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          802   External Southeast Catchment" 

"        2.000   % Impervious" 

"        0.717   Total Area" 

"       44.000   Flow length" 

"        2.000   Overland Slope" 

"        0.703   Pervious Area" 

"       44.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.014   Impervious Area" 

"       44.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.304   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.900   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.040     0.000     0.092     0.092 c.m/sec" 

"             Catchment 802          Pervious   Impervious Total Area " 

"             Surface Area           0.703      0.014      0.717      hectare" 
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"             Time of concentration  17.700     1.999      16.804     minutes" 

"             Time to Centroid       127.897    91.003     125.793    minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        412.74     8.42       421.16     c.m" 

"             Rainfall losses        40.902     5.870      40.201     mm" 

"             Runoff depth           17.838     52.869     18.538     mm" 

"             Runoff volume          125.34     7.58       132.92     c.m" 

"             Runoff coefficient     0.304      0.900      0.316      " 

"             Maximum flow           0.038      0.007      0.040      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.040     0.040     0.092     0.092" 

" 33          CATCHMENT 803" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          803   External East Catchment" 

"        0.000   % Impervious" 

"        0.508   Total Area" 

"       45.000   Flow length" 

"        2.000   Overland Slope" 

"        0.508   Pervious Area" 

"       45.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.000   Impervious Area" 

"       45.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.304   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.027     0.040     0.092     0.092 c.m/sec" 

"             Catchment 803          Pervious   Impervious Total Area " 

"             Surface Area           0.508      0.000      0.508      hectare" 

"             Time of concentration  17.940     2.027      17.940     minutes" 

"             Time to Centroid       128.252    91.052     128.252    minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        298.40     0.00       298.40     c.m" 

"             Rainfall losses        40.904     5.832      40.904     mm" 

"             Runoff depth           17.835     52.908     17.835     mm" 

"             Runoff volume          90.60      0.00       90.60      c.m" 

"             Runoff coefficient     0.304      0.000      0.304      " 

"             Maximum flow           0.027      0.000      0.027      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.027     0.067     0.092     0.092" 

" 40          HYDROGRAPH Copy to Outflow" 

"            8   Copy to Outflow" 

"                     0.027     0.067     0.067     0.092" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 
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"             Maximum flow                  0.153    c.m/sec" 

"             Hydrograph volume          1625.615    c.m" 

"                     0.027     0.067     0.067     0.153" 

" 40          HYDROGRAPH Start - New Tributary" 

"            2   Start - New Tributary" 

"                     0.027     0.000     0.067     0.153" 

" 33          CATCHMENT 501" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          501   West Farm Field" 

"        0.000   % Impervious" 

"        7.777   Total Area" 

"       50.000   Flow length" 

"        3.000   Overland Slope" 

"        7.777   Pervious Area" 

"       50.000   Pervious length" 

"        3.000   Pervious slope" 

"        0.000   Impervious Area" 

"       50.000   Impervious length" 

"        3.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.462   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.889     0.000     0.067     0.153 c.m/sec" 

"             Catchment 501          Pervious   Impervious Total Area " 

"             Surface Area           7.777      0.000      7.777      hectare" 

"             Time of concentration  13.771     1.912      13.771     minutes" 

"             Time to Centroid       119.373    90.841     119.373    minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        4568.15    0.00       4568.15    c.m" 

"             Rainfall losses        31.630     5.971      31.630     mm" 

"             Runoff depth           27.109     52.769     27.109     mm" 

"             Runoff volume          2108.25    0.00       2108.25    c.m" 

"             Runoff coefficient     0.462      0.000      0.462      " 

"             Maximum flow           0.889      0.000      0.889      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.889     0.889     0.067     0.153" 

" 33          CATCHMENT 502" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          502   East Farm Field" 

"        0.000   % Impervious" 

"        3.970   Total Area" 

"       35.000   Flow length" 

"        4.000   Overland Slope" 

"        3.970   Pervious Area" 

"       35.000   Pervious length" 

"        4.000   Pervious slope" 

"        0.000   Impervious Area" 
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"       35.000   Impervious length" 

"        4.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.460   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.498     0.889     0.067     0.153 c.m/sec" 

"             Catchment 502          Pervious   Impervious Total Area " 

"             Surface Area           3.970      0.000      3.970      hectare" 

"             Time of concentration  10.198     1.416      10.198     minutes" 

"             Time to Centroid       113.868    90.063     113.868    minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        2331.95    0.00       2331.95    c.m" 

"             Rainfall losses        31.726     6.387      31.726     mm" 

"             Runoff depth           27.013     52.352     27.013     mm" 

"             Runoff volume          1072.42    0.00       1072.42    c.m" 

"             Runoff coefficient     0.460      0.000      0.460      " 

"             Maximum flow           0.498      0.000      0.498      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.498     1.387     0.067     0.153" 

" 33          CATCHMENT 703" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          703   Temp SWM Pond" 

"       30.000   % Impervious" 

"        0.458   Total Area" 

"       15.000   Flow length" 

"       20.000   Overland Slope" 

"        0.321   Pervious Area" 

"       15.000   Pervious length" 

"       20.000   Pervious slope" 

"        0.137   Impervious Area" 

"       15.000   Impervious length" 

"       20.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       77.000   Pervious SCS Curve No." 

"        0.347   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        7.587   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.838   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.103     1.387     0.067     0.153 c.m/sec" 

"             Catchment 703          Pervious   Impervious Total Area " 

"             Surface Area           0.321      0.137      0.458      hectare" 

"             Time of concentration  4.328      0.525      2.394      minutes" 

"             Time to Centroid       107.196    89.156     98.023     minutes" 

"             Rainfall depth         58.739     58.739     58.739     mm" 

"             Rainfall volume        188.32     80.71      269.03     c.m" 
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"             Rainfall losses        38.358     9.540      29.713     mm" 

"             Runoff depth           20.381     49.199     29.027     mm" 

"             Runoff volume          65.34      67.60      132.94     c.m" 

"             Runoff coefficient     0.347      0.838      0.494      " 

"             Maximum flow           0.044      0.075      0.103      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.103     1.420     0.067     0.153" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Temporary Pond (Phase 2)" 

" 54          POND DESIGN" 

"        1.420   Current peak flow    c.m/sec" 

"        0.250   Target outflow    c.m/sec" 

"       3313.6   Hydrograph volume    c.m" 

"          19.   Number of stages" 

"      394.700   Minimum water level    metre" 

"      396.500   Maximum water level    metre" 

"      394.700   Starting water level    metre" 

"            0   Keep Design Data: 1 = True; 0 = False" 

"                  Level Discharge    Volume" 

"                394.700   0.02264     0.000" 

"                394.800   0.07054   126.000" 

"                394.900   0.08468   262.000" 

"                395.000   0.09678   409.000" 

"                395.100    0.1075   566.000" 

"                395.200    0.1173   734.000" 

"                395.300    0.1263   913.000" 

"                395.400    0.1347  1103.000" 

"                395.500    0.1426  1305.000" 

"                395.600    0.1501  1519.000" 

"                395.700    0.1573  1744.000" 

"                395.800    0.1641  1982.000" 

"                395.900    0.1707  2232.000" 

"                396.000    0.1770  2495.000" 

"                396.100    0.1831  2770.000" 

"                396.200    0.1890  3058.000" 

"                396.300    0.4480  3359.000" 

"                396.400    0.9476  3674.000" 

"                396.500     1.635  3795.000" 

"           1.   WEIRS" 

"                  Crest      Weir     Crest      Left     Right" 

"              elevation coefficie   breadth sideslope sideslope" 

"                396.200     0.900     5.000     3.000     3.000" 

"           1.   ORIFICES" 

"                Orifice   Orifice   Orifice Number of" 

"                 invert coefficie  diameter  orifices" 

"                394.400     0.630    0.2600     1.000" 

"             Peak outflow                  0.165    c.m/sec" 

"             Maximum level               395.817    metre" 

"             Maximum storage            2025.021    c.m" 

"             Centroidal lag                4.391   hours" 

"                  0.103     1.420     0.165     0.153 c.m/sec" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 

"             Maximum flow                  0.288    c.m/sec" 

"             Hydrograph volume          4938.940    c.m" 
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"                     0.103     1.420     0.165     0.288" 

" 38          START/RE-START TOTALS 703" 

"            3   Runoff Totals on EXIT" 

"             Total Catchment area                      17.259    hectare" 

"             Total Impervious area                      2.088    hectare" 

"             Total % impervious                        12.098" 

" 19          EXIT" 
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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:         C:\M\Meritech Engineering\PRJ - DOCS\5008\" 

"                                                          60-Design\SWM\MIDUSS" 

"                Output filename:                       5008d100yrOct032022.out" 

"                Licensee name:                                    Windows User" 

"                Company                                                       " 

"                Date & Time last used:                 10/3/2022 at 1:12:14 PM" 

" 81          ADD COMMENT==================================================" 

"          2  Lines of comment" 

"             P1 100yr post development conditions. Phase 1 SWM pond and " 

"             temporary phase 2 pond." 

" 31          TIME PARAMETERS" 

"        5.000   Time Step" 

"      180.000   Max. Storm length" 

"     1500.000   Max. Hydrograph" 

" 32          STORM Chicago storm" 

"            1   Chicago storm" 

"      896.530   Coefficient A" 

"        0.027   Constant B" 

"        0.699   Exponent C" 

"        0.400   Fraction R" 

"      180.000   Duration" 

"        1.000   Time step multiplier" 

"             Maximum intensity           289.968    mm/hr" 

"             Total depth                  71.319    mm" 

"            6   100hyd   Hydrograph extension used in this file" 

" 33          CATCHMENT 801" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          801   801 External Southwest Catchment" 

"       16.000   % Impervious" 

"        0.805   Total Area" 

"       10.000   Flow length" 

"        2.000   Overland Slope" 

"        0.676   Pervious Area" 

"       10.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.129   Impervious Area" 

"       10.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.357   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.878   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.138     0.000     0.000     0.000 c.m/sec" 

"             Catchment 801          Pervious   Impervious Total Area " 

"             Surface Area           0.676      0.129      0.805      hectare" 

"             Time of concentration  6.178      0.757      4.449      minutes" 

"             Time to Centroid       109.703    88.507     102.943    minutes" 
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"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        482.26     91.86      574.12     c.m" 

"             Rainfall losses        45.848     8.691      39.903     mm" 

"             Runoff depth           25.471     62.627     31.416     mm" 

"             Runoff volume          172.24     80.66      252.90     c.m" 

"             Runoff coefficient     0.357      0.878      0.441      " 

"             Maximum flow           0.113      0.085      0.138      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.138     0.138     0.000     0.000" 

" 33          CATCHMENT 701" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          701   P1 Development Catchment" 

"       63.000   % Impervious" 

"        2.728   Total Area" 

"       30.000   Flow length" 

"        2.000   Overland Slope" 

"        1.009   Pervious Area" 

"       30.000   Pervious length" 

"        2.000   Pervious slope" 

"        1.719   Impervious Area" 

"       30.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       79.000   Pervious SCS Curve No." 

"        0.442   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        6.752   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.907   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     1.086     0.138     0.000     0.000 c.m/sec" 

"             Catchment 701          Pervious   Impervious Total Area " 

"             Surface Area           1.009      1.719      2.728      hectare" 

"             Time of concentration  10.803     1.463      3.541      minutes" 

"             Time to Centroid       115.044    89.581     95.246     minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        719.87     1225.72    1945.58    c.m" 

"             Rainfall losses        39.809     6.632      18.908     mm" 

"             Runoff depth           31.510     64.687     52.411     mm" 

"             Runoff volume          318.05     1111.74    1429.78    c.m" 

"             Runoff coefficient     0.442      0.907      0.735      " 

"             Maximum flow           0.144      1.040      1.086      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     1.086     1.217     0.000     0.000" 

" 33          CATCHMENT 702" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          702   P1 SWM Pond" 

"       30.000   % Impervious" 

"        0.296   Total Area" 

"       15.000   Flow length" 

"       20.000   Overland Slope" 
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"        0.207   Pervious Area" 

"       15.000   Pervious length" 

"       20.000   Pervious slope" 

"        0.089   Impervious Area" 

"       15.000   Impervious length" 

"       20.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       77.000   Pervious SCS Curve No." 

"        0.398   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        7.587   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.849   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.092     1.217     0.000     0.000 c.m/sec" 

"             Catchment 702          Pervious   Impervious Total Area " 

"             Surface Area           0.207      0.089      0.296      hectare" 

"             Time of concentration  3.715      0.484      2.172      minutes" 

"             Time to Centroid       105.171    88.482     97.201     minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        147.77     63.33      211.10     c.m" 

"             Rainfall losses        42.936     10.784     33.290     mm" 

"             Runoff depth           28.383     60.535     38.029     mm" 

"             Runoff volume          58.81      53.75      112.56     c.m" 

"             Runoff coefficient     0.398      0.849      0.533      " 

"             Maximum flow           0.042      0.060      0.092      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.092     1.309     0.000     0.000" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Phase 1 SWM Pond" 

" 54          POND DESIGN" 

"        1.309   Current peak flow    c.m/sec" 

"        0.150   Target outflow    c.m/sec" 

"       1795.2   Hydrograph volume    c.m" 

"          23.   Number of stages" 

"      393.800   Minimum water level    metre" 

"      396.000   Maximum water level    metre" 

"      393.800   Starting water level    metre" 

"            0   Keep Design Data: 1 = True; 0 = False" 

"                  Level Discharge    Volume" 

"                393.800     0.000     0.000" 

"                393.900   0.00488    39.000" 

"                394.000   0.02264    81.000" 

"                394.100   0.03579   128.000" 

"                394.200   0.04527   180.000" 

"                394.300   0.05309   237.000" 

"                394.400   0.05989   299.000" 

"                394.500   0.06599   366.000" 

"                394.600   0.07158   438.000" 

"                394.700   0.07676   516.000" 

"                394.800   0.08161   600.000" 

"                394.900   0.08619   690.000" 

"                395.000   0.09054   786.000" 

"                395.100   0.09469   888.000" 

"                395.200   0.09867   997.000" 
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"                395.300    0.1025  1113.000" 

"                395.400    0.1062  1236.000" 

"                395.500    0.1097  1365.000" 

"                395.600    0.1132  1503.000" 

"                395.700    0.1165  1645.000" 

"                395.800    0.3731  1786.000" 

"                395.900    0.8703  1845.000" 

"                396.000     1.555  1905.000" 

"           1.   WEIRS" 

"                  Crest      Weir     Crest      Left     Right" 

"              elevation coefficie   breadth sideslope sideslope" 

"                395.700     0.900     5.000     3.000     3.000" 

"           1.   ORIFICES" 

"                Orifice   Orifice   Orifice Number of" 

"                 invert coefficie  diameter  orifices" 

"                393.800     0.630    0.2000     1.000" 

"             Peak outflow                  0.102    c.m/sec" 

"             Maximum level               395.294    metre" 

"             Maximum storage            1106.314    c.m" 

"             Centroidal lag                3.877   hours" 

"                  0.092     1.309     0.102     0.000 c.m/sec" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 

"             Maximum flow                  0.102    c.m/sec" 

"             Hydrograph volume          1795.216    c.m" 

"                     0.092     1.309     0.102     0.102" 

" 40          HYDROGRAPH Start - New Tributary" 

"            2   Start - New Tributary" 

"                     0.092     0.000     0.102     0.102" 

" 33          CATCHMENT 802" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          802   External Southeast Catchment" 

"        2.000   % Impervious" 

"        0.717   Total Area" 

"       44.000   Flow length" 

"        2.000   Overland Slope" 

"        0.703   Pervious Area" 

"       44.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.014   Impervious Area" 

"       44.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.360   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.912   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.071     0.000     0.102     0.102 c.m/sec" 

"             Catchment 802          Pervious   Impervious Total Area " 

"             Surface Area           0.703      0.014      0.717      hectare" 
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"             Time of concentration  15.027     1.841      14.379     minutes" 

"             Time to Centroid       122.924    90.174     121.312    minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        501.13     10.23      511.36     c.m" 

"             Rainfall losses        45.668     6.289      44.880     mm" 

"             Runoff depth           25.651     65.030     26.439     mm" 

"             Runoff volume          180.24     9.33       189.57     c.m" 

"             Runoff coefficient     0.360      0.912      0.371      " 

"             Maximum flow           0.069      0.008      0.071      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.071     0.071     0.102     0.102" 

" 33          CATCHMENT 803" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          803   External East Catchment" 

"        0.000   % Impervious" 

"        0.508   Total Area" 

"       45.000   Flow length" 

"        2.000   Overland Slope" 

"        0.508   Pervious Area" 

"       45.000   Pervious length" 

"        2.000   Pervious slope" 

"        0.000   Impervious Area" 

"       45.000   Impervious length" 

"        2.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       74.000   Pervious SCS Curve No." 

"        0.360   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        8.924   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.050     0.071     0.102     0.102 c.m/sec" 

"             Catchment 803          Pervious   Impervious Total Area " 

"             Surface Area           0.508      0.000      0.508      hectare" 

"             Time of concentration  15.231     1.866      15.231     minutes" 

"             Time to Centroid       123.239    90.224     123.239    minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        362.30     0.00       362.30     c.m" 

"             Rainfall losses        45.675     6.254      45.675     mm" 

"             Runoff depth           25.644     65.065     25.644     mm" 

"             Runoff volume          130.27     0.00       130.27     c.m" 

"             Runoff coefficient     0.360      0.000      0.360      " 

"             Maximum flow           0.050      0.000      0.050      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.050     0.121     0.102     0.102" 

" 40          HYDROGRAPH Copy to Outflow" 

"            8   Copy to Outflow" 

"                     0.050     0.121     0.121     0.102" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 
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"             Maximum flow                  0.214    c.m/sec" 

"             Hydrograph volume          2115.055    c.m" 

"                     0.050     0.121     0.121     0.214" 

" 40          HYDROGRAPH Start - New Tributary" 

"            2   Start - New Tributary" 

"                     0.050     0.000     0.121     0.214" 

" 33          CATCHMENT 501" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          501   West Farm Field" 

"        0.000   % Impervious" 

"        7.777   Total Area" 

"       50.000   Flow length" 

"        3.000   Overland Slope" 

"        7.777   Pervious Area" 

"       50.000   Pervious length" 

"        3.000   Pervious slope" 

"        0.000   Impervious Area" 

"       50.000   Impervious length" 

"        3.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.518   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     1.311     0.000     0.121     0.214 c.m/sec" 

"             Catchment 501          Pervious   Impervious Total Area " 

"             Surface Area           7.777      0.000      7.777      hectare" 

"             Time of concentration  12.053     1.760      12.053     minutes" 

"             Time to Centroid       115.701    89.999     115.701    minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        5546.47    0.01       5546.48    c.m" 

"             Rainfall losses        34.364     6.333      34.364     mm" 

"             Runoff depth           36.955     64.986     36.955     mm" 

"             Runoff volume          2874.02    0.01       2874.02    c.m" 

"             Runoff coefficient     0.518      0.000      0.518      " 

"             Maximum flow           1.311      0.000      1.311      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     1.311     1.311     0.121     0.214" 

" 33          CATCHMENT 502" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          502   East Farm Field" 

"        0.000   % Impervious" 

"        3.970   Total Area" 

"       35.000   Flow length" 

"        4.000   Overland Slope" 

"        3.970   Pervious Area" 

"       35.000   Pervious length" 

"        4.000   Pervious slope" 

"        0.000   Impervious Area" 
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"       35.000   Impervious length" 

"        4.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       83.000   Pervious SCS Curve No." 

"        0.518   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        5.202   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.000   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.805     1.311     0.121     0.214 c.m/sec" 

"             Catchment 502          Pervious   Impervious Total Area " 

"             Surface Area           3.970      0.000      3.970      hectare" 

"             Time of concentration  8.926      1.304      8.926      minutes" 

"             Time to Centroid       110.787    89.342     110.787    minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        2831.36    0.00       2831.36    c.m" 

"             Rainfall losses        34.390     6.928      34.390     mm" 

"             Runoff depth           36.929     64.391     36.929     mm" 

"             Runoff volume          1466.07    0.00       1466.07    c.m" 

"             Runoff coefficient     0.518      0.000      0.518      " 

"             Maximum flow           0.805      0.000      0.805      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.805     2.017     0.121     0.214" 

" 33          CATCHMENT 703" 

"            1   Triangular SCS" 

"            1   Equal length" 

"            1   SCS method" 

"          703   Temp SWM Pond" 

"       30.000   % Impervious" 

"        0.458   Total Area" 

"       15.000   Flow length" 

"       20.000   Overland Slope" 

"        0.321   Pervious Area" 

"       15.000   Pervious length" 

"       20.000   Pervious slope" 

"        0.137   Impervious Area" 

"       15.000   Impervious length" 

"       20.000   Impervious slope" 

"        0.250   Pervious Manning 'n'" 

"       77.000   Pervious SCS Curve No." 

"        0.398   Pervious Runoff coefficient" 

"        0.100   Pervious Ia/S coefficient" 

"        7.587   Pervious Initial abstraction" 

"        0.015   Impervious Manning 'n'" 

"       98.000   Impervious SCS Curve No." 

"        0.849   Impervious Runoff coefficient" 

"        0.100   Impervious Ia/S coefficient" 

"        0.518   Impervious Initial abstraction" 

"                     0.142     2.017     0.121     0.214 c.m/sec" 

"             Catchment 703          Pervious   Impervious Total Area " 

"             Surface Area           0.321      0.137      0.458      hectare" 

"             Time of concentration  3.715      0.484      2.172      minutes" 

"             Time to Centroid       105.171    88.482     97.201     minutes" 

"             Rainfall depth         71.319     71.319     71.319     mm" 

"             Rainfall volume        228.65     97.99      326.64     c.m" 
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"             Rainfall losses        42.936     10.784     33.290     mm" 

"             Runoff depth           28.383     60.535     38.029     mm" 

"             Runoff volume          91.00      83.17      174.17     c.m" 

"             Runoff coefficient     0.398      0.849      0.533      " 

"             Maximum flow           0.065      0.093      0.142      c.m/sec" 

" 40          HYDROGRAPH Add Runoff " 

"            4   Add Runoff " 

"                     0.142     2.053     0.121     0.214" 

" 81          ADD COMMENT==================================================" 

"          1  Lines of comment" 

"             Temporary Pond (Phase 2)" 

" 54          POND DESIGN" 

"        2.053   Current peak flow    c.m/sec" 

"        0.250   Target outflow    c.m/sec" 

"       4514.3   Hydrograph volume    c.m" 

"          19.   Number of stages" 

"      394.700   Minimum water level    metre" 

"      396.500   Maximum water level    metre" 

"      394.700   Starting water level    metre" 

"            0   Keep Design Data: 1 = True; 0 = False" 

"                  Level Discharge    Volume" 

"                394.700   0.02264     0.000" 

"                394.800   0.07054   126.000" 

"                394.900   0.08468   262.000" 

"                395.000   0.09678   409.000" 

"                395.100    0.1075   566.000" 

"                395.200    0.1173   734.000" 

"                395.300    0.1263   913.000" 

"                395.400    0.1347  1103.000" 

"                395.500    0.1426  1305.000" 

"                395.600    0.1501  1519.000" 

"                395.700    0.1573  1744.000" 

"                395.800    0.1641  1982.000" 

"                395.900    0.1707  2232.000" 

"                396.000    0.1770  2495.000" 

"                396.100    0.1831  2770.000" 

"                396.200    0.1890  3058.000" 

"                396.300    0.4480  3359.000" 

"                396.400    0.9476  3674.000" 

"                396.500     1.635  3795.000" 

"           1.   WEIRS" 

"                  Crest      Weir     Crest      Left     Right" 

"              elevation coefficie   breadth sideslope sideslope" 

"                396.200     0.900     5.000     3.000     3.000" 

"           1.   ORIFICES" 

"                Orifice   Orifice   Orifice Number of" 

"                 invert coefficie  diameter  orifices" 

"                394.400     0.630    0.2600     1.000" 

"             Peak outflow                  0.189    c.m/sec" 

"             Maximum level               396.192    metre" 

"             Maximum storage            3035.607    c.m" 

"             Centroidal lag                5.003   hours" 

"                  0.142     2.053     0.189     0.214 c.m/sec" 

" 40          HYDROGRAPH   Combine    1" 

"            6   Combine " 

"            1   Node #" 

"                Total discharge" 

"             Maximum flow                  0.351    c.m/sec" 

"             Hydrograph volume          6630.585    c.m" 
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"                     0.142     2.053     0.189     0.351" 

" 38          START/RE-START TOTALS 703" 

"            3   Runoff Totals on EXIT" 

"             Total Catchment area                      17.259    hectare" 

"             Total Impervious area                      2.088    hectare" 

"             Total % impervious                        12.098" 

" 19          EXIT" 
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Appendix E: Hydrant Flow Test 
Results 
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PROJECT INFORMATION 

Project Name:  Const. Project #:  

Site Address:  Design Project #:  

City Contact:  Phone #:  

FCFP Contact:  Phone #:  

Technical Contact:  Phone #:  

 

SITE INFORMATION 

SITE MAP 

 
N 

 
 

 
 
 
 
 
 
 

Note: If the main is a dead end, the flowing hydrant shall be closest to the dead end 

ITEMS TO LABEL ON MAP HYDRANTS USED MAIN SIZE 

 Static / Residual & Flow Hydrants  City Hydrant(s) City: 

 Flow Direction (if the main is dead end)  Site Hydrant(s) Site: 

SITE NOTES 

 

 

Palmerston Flow Test #1 SMC-0002084

Mary Street/Henry Lane Palmerston ON 2021-FCFP-355

Todd Rogers 519-323-8213

Mike Ruck / Clayton Alderson 519-546-1955

✔ ✔ 6”

Andrew Peach 226-448-3436

RESIDUAL  HYDRANT

FLOWING HYDRANT
Mary St.
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TEST INFORMATION 

Minimum Required Flow:  Min Ports:  

FCFP Personnel Present:  Test Date:  

City / External Company:  Test Time:  

TEST EQUIPMENT 

 Hose Monsters with built in Pitot Hose length used: 

 Hand held pitot gauge  Pollard diffuser elbow with built in Pitot 

 Other: 

TEST RESULTS 

Number 
of Ports 

Outlet Size 
(IN) 

Discharge 
Coefficient 

Pitot Reading 
(PSI) 

Total Flow 
(GPM) 

Static / Residual 
Pressure 

(PSI) 

0 Ports STATIC  

1 Port      

2 Ports       

3 Ports        

4 Ports         

0 Ports STATIC RE-CHECK  

TEST NOTES 

 

 

HYDRAULIC ADJUSTMENTS (FOR OFFICE USE ONLY) 

ADJUSTMENTS FOR HYDRAULIC GRADE LINE (HGL) 

Reservoir HGL (m):  Site Elevation (m):  

Theoretical Static Head (PSI):  PSI to subtract from test pressures:  

OTHER HYDRAULIC ADJUSTMENTS 

Other adjustment as required by the City / AHJ:  
 

NA 2

Mike Ruck / Clayton Alderson 2021-10-08

Town of Minto/Public Works 8:30 am

✔

Test Hydrant Mueller Century

0

67

53 62

20 23 57

67

2.5

2.5

2.5

2.5

0.9

0.9

0.9

0.9

1,222

1,556

0

0

0
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PROJECT INFORMATION 

Project Name:  Const. Project #:  

Site Address:  Design Project #:  

City Contact:  Phone #:  

FCFP Contact:  Phone #:  

Technical Contact:  Phone #:  

 

SITE INFORMATION 

SITE MAP 

 
N 

 
 

 
 
 
 
 
 
 

Note: If the main is a dead end, the flowing hydrant shall be closest to the dead end 

ITEMS TO LABEL ON MAP HYDRANTS USED MAIN SIZE 

 Static / Residual & Flow Hydrants  City Hydrant(s) City: 

 Flow Direction (if the main is dead end)  Site Hydrant(s) Site: 

SITE NOTES 

 

 

Palmerston Flow Test #2 SMC-0002084

Main Street/King Street Palmerston ON 2021-FCFP-355

Todd Rogers 519-323-8213

Mike Ruck /Clayton Alderson 519-546-1955

✔ ✔ 8”

Andrew Peach 226-448-3436

FLOWING HYDRANT

RESIDUAL  HYDRANT



FLOW TEST 
REPORT 
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TEST INFORMATION 

Minimum Required Flow:  Min Ports:  

FCFP Personnel Present:  Test Date:  

City / External Company:  Test Time:  

TEST EQUIPMENT 

 Hose Monsters with built in Pitot Hose length used: 

 Hand held pitot gauge  Pollard diffuser elbow with built in Pitot 

 Other: 

TEST RESULTS 

Number 
of Ports 

Outlet Size 
(IN) 

Discharge 
Coefficient 

Pitot Reading 
(PSI) 

Total Flow 
(GPM) 

Static / Residual 
Pressure 

(PSI) 

0 Ports STATIC  

1 Port      

2 Ports       

3 Ports        

4 Ports         

0 Ports STATIC RE-CHECK  

TEST NOTES 

 

 

HYDRAULIC ADJUSTMENTS (FOR OFFICE USE ONLY) 

ADJUSTMENTS FOR HYDRAULIC GRADE LINE (HGL) 

Reservoir HGL (m):  Site Elevation (m):  

Theoretical Static Head (PSI):  PSI to subtract from test pressures:  

OTHER HYDRAULIC ADJUSTMENTS 

Other adjustment as required by the City / AHJ:  
 

NA 2

Mike Ruck / Clayton Alderson 2021-10-08

Town of Minto/Public Works 8:55 am

✔

Flow Hydrant Mueller Century 

0

68

50 63

26 28 54

68

2.5

2.5

2.5

2.5

0.9

0.9

0.9

0.9

1,187

1,744

0

0

0
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PROJECT INFORMATION 

Project Name:  Const. Project #:  

Site Address:  Design Project #:  

City Contact:  Phone #:  

FCFP Contact:  Phone #:  

Technical Contact:  Phone #:  

 

SITE INFORMATION 

SITE MAP 

 
N 

 
 

 
 
 
 
 
 
 

Note: If the main is a dead end, the flowing hydrant shall be closest to the dead end 

ITEMS TO LABEL ON MAP HYDRANTS USED MAIN SIZE 

 Static / Residual & Flow Hydrants  City Hydrant(s) City: 

 Flow Direction (if the main is dead end)  Site Hydrant(s) Site: 

SITE NOTES 

 

 

Palmerston Flow Test #3 SMC-0002084

Minto Rd/Noble Road Palmerston ON 2021-FCFP-355

Todd Rogers 519-323-8213

Mike Ruck /Clayton Alderson 519-546-1955 

✔ ✔ 6”

Andrew Peach 226-448-3436

FLOWING HYDRANT
Noble Road

RESIDUAL  HYDRANT
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TEST INFORMATION 

Minimum Required Flow:  Min Ports:  

FCFP Personnel Present:  Test Date:  

City / External Company:  Test Time:  

TEST EQUIPMENT 

 Hose Monsters with built in Pitot Hose length used: 

 Hand held pitot gauge  Pollard diffuser elbow with built in Pitot 

 Other: 

TEST RESULTS 

Number 
of Ports 

Outlet Size 
(IN) 

Discharge 
Coefficient 

Pitot Reading 
(PSI) 

Total Flow 
(GPM) 

Static / Residual 
Pressure 

(PSI) 

0 Ports STATIC  

1 Port      

2 Ports       

3 Ports        

4 Ports         

0 Ports STATIC RE-CHECK  

TEST NOTES 

 

 

HYDRAULIC ADJUSTMENTS (FOR OFFICE USE ONLY) 

ADJUSTMENTS FOR HYDRAULIC GRADE LINE (HGL) 

Reservoir HGL (m):  Site Elevation (m):  

Theoretical Static Head (PSI):  PSI to subtract from test pressures:  

OTHER HYDRAULIC ADJUSTMENTS 

Other adjustment as required by the City / AHJ:  
 

NA 2

Mike Ruck / Clayton Alderson 2021-10-08

Town of Minto/Public Works 9:20 am

✔

Flow Hydrant Mueller Century

0

68

48 63

26 26 55

68

2.5

2.5

2.5

2.5

0.9

0.9

0.9

0.9

1,163

1,712

0

0

0
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Appendix F: Geotechnical Data 
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