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1. Introduction 

GEI Consultants Canada Ltd. have prepared this Functional Servicing Report to address the site servicing 

and stormwater management requirements for the proposed development in support of the Draft Plan 

approval. The Draft Plan of Subdivision has been prepared by Polocorp Inc. (dated December 10, 2024). 

The proposed 20.03 ha development (site) is located north of St. David Street N (Highway No. 6), east 

and south of existing agricultural lands in Fergus. There are external lands east of the proposed 

development that are also owned by the applicant and are currently used for agriculture. The adjacent 

additional lands owned by the applicant will be part of a separate application for development. Figure 1 

shows the location of the proposed development and the surrounding area. The wetland area in the 

northeast limits of the site is regulated by the Grand River Conservation Authority (GRCA).  
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2. Existing Conditions 

2.1. Land Use 

The site is currently a vacant agricultural field. One (1) existing dwelling is located along the southwest 

limits of the site. This dwelling is to remain under post-development conditions.  

2.2. Topography 

The majority of the site drains by sheetflow in an easterly direction towards the adjacent property 

owned by the applicant, ultimately contributing to a wetland northeast of the site. A portion of the site 

along the south limits sheetflows south to the roadside ditch along the Highway 6 right-of-way. The 

roadside ditch along Highway 6 ultimately discharges to a regulated watercourse downstream of the 

northeast wetland. A portion of the site along the west limits sheetflows north and west, ultimately 

contributing to a second wetland off-site. 

2.3. Soils 

A Geotechnical Investigation has been completed by Chung & Vander Doelen Engineering Ltd. in 2025. 

The preliminary geotechnical investigation consisted of three (3) boreholes across the site to depths 

ranging from 5.2 m to 8.25 m below the ground surface (bgs) and five (5) additional boreholes on the 

adjacent property owned by the applicant. Based on the geotechnical investigation, the site soils 

generally consist of approximately 180 mm to 300 mm thick topsoil followed by clayey sand silt and 

sandy silt. 

A copy of the Geotechnical Investigation is included in Appendix A. 

2.4. Groundwater 

A Preliminary Hydrogeological Investigation has been completed by Chung & Vander Doelen Engineering 

Ltd. in 2025. As part of the hydrogeological study, three (3) monitoring wells were installed between 

December 2023 and March 2024, as well as five (5) additional monitoring wells and four (4) shallow 

piezometers on the adjacent property owned by the applicant.  

Groundwater monitoring results indicate that the seasonal high groundwater levels on site vary from 

0.25 m below ground surface at the northeast limits of the site (BH/MW 8) to approximately 3.61 m 

below ground surface towards the southwest limits of the site (BH / MW 4). A copy of the Preliminary 

Hydrogeological Investigation is included in Appendix A. 
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3. Proposed Development 

The proposed 20.03 ha residential development generally consists of 87-129 single-detached units, 179-

266 on-street townhouse units, 93-125 medium density residential units, 8-14 mixed use residential 

units, a park block, and internal roadways. Figure 2 illustrates the proposed Draft Plan of Subdivision 

prepared by Polocorp Inc.. Connection to the site will be via the Street B connection to St. David Street N 

(Highway No. 6) and Streets A, D, E, and F to the adjacent property owned by the same applicant. A 

future connection is included to the north of the property via Street J. 

3.1. Site Grading 

The site grading for the proposed residential lots, internal roads and stormwater management facility is 

shown on the Grading Plans. The site has been graded to match the Street B entrance elevations at 

Highway 6, and the property boundaries along the north, south, east and west portions of the site.  

Internal roadways are graded with slopes ranging from 0.6% to 1.5%, while lots are generally graded with 

slopes ranging from 2% to 4%. The proposed lot grading patterns generally consists of split-drainage lots 

and back to front draining lots. 3:1 transition slopes are proposed in rear yard areas of select lots to 

accommodate the grade relief across the site.    

3.2. Streets 

The internal local roadways will be constructed as 18-23 m wide urban cross sections complete with 

concrete curb and gutter per Township of Centre Wellington Standards. The Street G right-of-way 

connection at St. David Street N (Highway No. 6) will be 20 m in width.  

3.3. Water Supply 

The proposed development will be serviced by extending a watermain along St. David Street N (Highway 

No. 7) in the westerly direction to the site entrance followed by which a local watermain will be 

extended throughout the site via the internal road network. The proposed watermain sizing will be 

completed as part of the detail design of the site once Draft Plan approval has been received.    
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Domestic water demands for the proposed development are calculated in Table 1 below. 

Table No. 1: Domestic Water Demand Requirements  

Unit Type Population 
Average Day 
(350 L/p/d) 

Min Hour 
(Factor = 
0.40) 

Max Day 
(Factor = 
2.75) 

Max Hour 
(Factor = 
4.13) 

129 Single Family Lots (at 
2.8 persons/lot) 

361 1.46 L/s 0.58 L/s 4.02 L/s 6.03 L/s 

266 On-Street Townhome 
Units (at 2.5 persons per 
lot) 

665 2.69 L/s 1.08 L/s 7.40 L/s 11.11 L/s 

139 Mixed Use / Medium 
Density Units – (at 2.5 
persons per unit) 

348 1.41 L/s 0.56 L/s 3.87 L/s 5.81 L/s 

1 Existing Singe Family 
Lot (at 2.8 persons/lot) 

3 0.01 L/s 0.004 L/s 0.03 L/s 0.04 L/s 

Total On-site Domestic 
Demands  

1,377 5.57 L/s 2.22 L/s 15.32 L/s 22.99 L/s 

Note: Population has been rounded to the nearest whole number.  

A 25mm diameter water service lateral will be provided for each dwelling. Fire hydrants will be installed 

at a minimum radius of 150m in accordance with Township of Centre Wellington Development Manual.  

Watermain servicing is proposed to be connected to the adjacent property owned by the same 

applicant. The proposed watermain network layout is shown on the Servicing Plans.  

Through discussions with the Township of Centre Wellington and Triton Engineering Services Limited, the 

existing 300mm diameter watermain has sufficient capacity to service these lands. The Township of 

Centre Wellington also confirmed that they are currently undertaking a Municipal Class Environmental 

Assessment (EA) to identify potential supply well location(s), to ensure that sufficient water supply is 

available to accommodate the additional demand resulting from the lands to be included within the 

Township’s municipal boundary as part of the MCR (Municipal Comprehensive Review) process. 

Therefore, from a water supply and watermain servicing perspective, there are minimal works required 

to support the development of this property lands. 

3.4. Sanitary Sewer 

Each dwelling will be serviced via a proposed 100 mm diameter sanitary service lateral per Township of 

Centre Wellington Development Manual. Sanitary sewer design calculations have been attached as 

Appendix B. Sanitary servicing is proposed to be connected to the adjacent property owned by the same 

applicant. The sanitary sewer layout is shown on the Servicing Plans. 

Per our correspondence with the Township of Centre Wellington and Triton Engineering Services Limited, 

there is sufficient capacity in the existing downstream sanitary sewer system and the downstream 

wastewater treatment plan (WWTP) to service these lands. This is based on our understanding that the 

planned upgrades to the WWTP, which are scheduled to occur in 2029, will ensure that sufficient 

treatment capacity exists for the lands to be included within the Township’s municipal boundary as part 
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of the MCR (Municipal Comprehensive Review) process. Therefore, from a sanitary sewer servicing 

perspective, there are minimal works required to support the development of this property lands and 

the lands can be efficiently and cost effectively serviced via a gravity connection to an existing sanitary 

sewer. 

3.5. Storm Sewer 

The storm sewer system on the internal roads will be sized to convey the 5-year design storm to the 

existing stormwater management facility (designed as part of the 968 St. David Street North Subdivision 

application) per the Township of Centre Wellington Development Manual. Major storm events will be 

conveyed overland through the municipal rights-of-way to the adjacent property owned by the same 

applicant, ultimately draining to the stormwater management facility. Storm sewer design calculations 

have been attached as Appendix B.  The stormwater management facility will outlet to the wetland along 

the northeast limits of the site to maintain existing drainage patterns.  

Each lot will have a proposed 100 mm diameter storm service lateral connected to the proposed storm 

sewer system in the municipal right-of-way. Foundation drainage will be provided via sump pump 

discharge to the storm service lateral.    
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4. Stormwater Management Criteria 

The studies, policies and guidelines used to develop the stormwater management plan are as follows: 

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

2) Stormwater Management Planning and Design Manual, 2003 

3) The Interim Stormwater Quality Control Guidelines, 1991 

4) The Stormwater Quality Best Management Practices Manual, 1991 

5) The MTO Drainage Management Technical Guidelines, 1989 

6) The Ontario Urban Drainage Design Guidelines, 1987 

7) Low Impact Development Stormwater Management Planning and Design Guide, 2010 

The stormwater management criteria are as follows: 

1) Post-development flow rates for the site must be controlled to pre-development conditions rates 

for the 2 to 100 year design storm events.   

2) Provide Enhanced level of quality control (80% Total Suspended Solids (TSS) removal) from all 

runoff discharging from the site. 

3) Volume control performance should be evaluated for the 25mm storm event or through 

continuous modelling. 

4) All efforts should be made to maximize infiltration wherever soil conditions allow.   

5) Provide extended detention storage for the 25mm storm event. 

The method used to evaluate and design the stormwater management plan is as follows: 

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

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

mass rainfall data for a 4-hour duration rainfall event for the full range of design storms (2 to 100-year). 

The 25mm storm for a 2-hour duration is also included within the table below. The Chicago storm 

parameters and the total depth of rainfall for each storm are as follows: 

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

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

a = 367.000 414.876 544.711 627.308 746.059 820.361 901.088 

b = 5.000 0.0268 0.0206 0.0136 0.0851 0.0100 0.0426 

c = 0.700 0.682 0.686 0.687 0.692 0.691 0.692 

r = 0.394 0.375 0.375 0.375 0.375 0.375 0.375 

td = 120.00 240.00 240.00 240.00 240.00 240.00 240.00 

Rainfall 
depth (mm) 

24.995 39.504 50.743 58.119 67.239 74.358 81.221 

The Regional Storm (Hurricane Hazel) was also modelled.  
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The Horton infiltration method was used in the runoff calculations.  

Table No. 3: MIDUSS – Horton Infiltration Parameters 

Parameter Impervious Areas Pervious Areas 

Maximum Infiltration (mm/hr) 0.0 30.0 

Minimum Infiltration (mm/hr) 0.0 5.0 

Lag Constant (hr) 0.0 0.25 

Depression Storage (mm) 1.5 5.0 

 

The hydrologic model MIDUSS was used to create the runoff hydrographs and to route the flows through 
the storage structures. 
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5. Stormwater Management Plan 

The stormwater management design for the proposed development has been included in the adjacent 

lands owned by the applicant in order to size the stormwater management facility for buildout of both 

properties. Pre-development conditions refers to both lands as agricultural before development. Existing 

conditions refers to the full buildout of the adjacent lands, analyzed as part of the Functional Servicing 

and Stormwater Management Report – Southern Lands, 968 St. David Street North (GEI Consultants 

Canada Ltd., March 2025), with the built stormwater management facility, and Post-Development 

Conditions will refer to the proposed development of the Northern Lands (6581 Highway 6). 

5.1. Existing Conditions 

For analysis of existing conditions, the site was modelled as eight (8) drainage catchments. The existing 

condition drainage catchments are shown on Figure 3 and described below. The existing conditions 

MIDUSS computer modelling is attached in Appendix C.  

Catchment 100 (13.09 hectares, 80% impervious) represents the majority of the adjacent lands owned 

by the same applicant. Runoff generated from Catchment 100 is captured and conveyed to the proposed 

stormwater management facility via on-site storm sewers. 

Catchment 200 (2.02 hectares, 15% impervious) represents the stormwater management facility on the 

adjacent lands owned by the same applicant. The stormwater management facility is designed to 

provide the required Enhanced level of protection prior to discharging to the wetland along the 

northeast limits of the site. 

Catchment 300 (1.35 hectares, 50% impervious) represents a portion of the adjacent lands owned by 

the same applicant near the northeast wetland. Runoff generated from Catchment 300 will sheetflow 

overland, uncontrolled, to the northeast wetland. 

Catchment 400 (3.33 hectares, 0% impervious) represents the northeast portion of the adjacent lands 

owned by the same applicant consisting of an existing wetland. Runoff generated from Catchment 400 

contributes to the wetland extending north and east past the limits of the site.   

Catchment 500 (14.80, 1% impervious) represents the majority of the proposed development. Runoff 

generated from Catchment 500 will sheetflow overland east to the adjacent property owned by the 

same applicant, ultimately discharging to the stormwater management facility.  

Catchment 600 (0.12 hectares, 5% impervious) represents a portion of the adjacent lands owned by the 

same applicant, adjacent to the Highway 6 right-of-way. Runoff generated from Catchment 600 will 

sheetflow overland to the roadside ditch on Highway 6 right-of-way, ultimately discharging to a regulated 

watercourse. 

Catchment 700 (2.98, 0% impervious) represents a westerly portion of the site. Runoff generated from 

Catchment 700 sheetflows overland in the westerly direction to the adjacent farm field and an offsite 

wetland. 
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Catchment 800 (1.73, 5% impervious) represents a southwesterly portion of the site. Runoff generated 

from Catchment 800 sheetflows overland to the roadside ditch in the Highway 6 right-of-way which then 

continues to sheetflow to and offsite regulated watercourse. 

5.1.1. Routing – Existing Conditions 

Table No. 4 compares the routing results through the stormwater management facility with the available 

stage/storage/ discharge capacities. 

Table No. 4: Stormwater Management Facility – Stage/Storage/Discharge Comparison 

 

Available Capacity Actual Capacity Used 

Peak Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Peak Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Invert of Outlet 
Structure No. 2 

0.000 0 421.50 -- -- -- 

25 mm Storm  -- -- -- 0.019 3,398 421.81 

T/G DICB.1 0.026 5,717 422.00 -- -- -- 

2 Year Storm -- -- -- 0.046 6,286 422.05 

5 Year Storm -- -- -- 0.197 8,304 422.20 

10 Year Storm -- -- -- 0.323 9,355 422.28 

T/G DICB.2 0.352 9,602 422.30 -- -- -- 

25 Year Storm -- -- -- 0.398 10,987 422.40 

50 Year Storm -- -- -- 0.501 12,188 422.49 

100 Year Storm -- -- -- 0.681 13,175 422.56 

Weir  0.958 15,198 422.70 -- -- -- 

Regional Storm -- -- -- 2.741 18,043 422.89 

Top of Bank 8.746 22,853 423.20 -- -- -- 
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Table No. 5: Existing Condition Controlled Flow Rates  

5.2. Stormwater Management Overview 

In line with current practices and guidelines, the stormwater management approach for the North Lands 

Subdivision is designed as a “treatment train” to remove sediments and any absorbed contaminants 

prior to the discharge of runoff from the development to the receiving outlets. The “treatment train” 

approach will include a combination of lot level, conveyance and end-of-pipe best management practices 

and is proposed to filter and remove sediments from stormwater runoff prior to discharging off-site.  

Lot Level Controls 

Stormwater management practices recommended for providing lot level controls on this site are as 

follows: 

a) Rooftop Infiltration  

Each lot will have a rear yard infiltration gallery designed to infiltrate the 25 mm storm runoff from the 

proposed rooftop. The gallery connection to the roof downspout will include a splash pad and overflow 

for storm events greater than the 25 mm storm to discharge to ground surface followed by which the 

roof runoff will be directed to the grassed areas of the lot. The runoff for any event large enough to 

generate flow to the sewer system will be adequately filtered by the grass.  

Design considerations that will be implemented in the infiltration galleries’ designs include: 

 
25 mm 
(m3/s) 

2-Year 
(m3/s) 

5-Year 
(m3/s) 

10-Year 
(m3/s) 

25-Year 
(m3/s) 

50-Year 
(m3/s) 

100-Year 
(m3/s) 

Regional 
Storm 
(m3/s) 

Catchment 600 
(uncontrolled)  

0.007 0.022 0.035 0.043 0.052 0.058 0.063 0.014 

Catchment 800 
(uncontrolled) 

0.050 0.163 0.287 0.378 0.496 0.580 0.664 0.182 

To Highway 6 
Roadside Ditch 

0.052 0.167 0.305 0.398 0.519 0.604 0.691 0.196 

Catchment 100, 
200 and 500 
(controlled) 

0.019 0.046 0.197 0.323 0.398 0.501 0.681 2.741 

Catchment 300 
(uncontrolled) 

0.121 0.228 0.347 0.424 0.525 0.597 0.665 0.165 

Catchment 400 
(uncontrolled) 

0.056 0.193 0.356 0.455 0.607 0.720 0.835 0.366 

To Northeast 
Wetland 

0.127 0.266 0.442 0.560 0.756 0.893 1.033 3.222 

Catchment 700 
(uncontrolled) 

0.044 0.152 0.271 0.386 0.500 0.575 0.652 0.327 

To West Farm 
Field 

0.044 0.152 0.271 0.386 0.500 0.575 0.652 0.327 

Total Flow Rate 0.169 0.518 0.892 1.160 1.575 1.860 2.153 3.726 
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• Located beneath frost penetration depth and minimum of 4 metres away from building 
foundations 

• A 100-150mm diameter perforated vertical standpipe for inspection and flushing 

• Leaf screens on downspouts 

• 50mm clear stone with 30 to 40% void space 

• Geotextile installed around the reservoir which considers their percent open area, load bearing 
ratio, and the texture and permeability of native soils 
 

b) Rear Yard Swales 

The grading of the lots will be to current Township of Centre Wellington Design Standards. Where 

practical, the length of the rear lot swales between catchbasins will be increased to extend the contact 

time with the grassed surfaces. 

To promote more infiltration on the lots and in the swales, it is recommended that the average depth 

of graded topsoil be 300 mm. 

c) Foundation Drainage 

Foundation drainage will be provided for each lot via sump pumps discharging to storm service 

laterals.    

Conveyance Controls 

Conveyance controls will be achieved through municipal maintenance of the storm sewer system. The 

regular cleanout of the manholes and catchbasin sumps will remove the heavier sediments deposited 

from the runoff during storm events. 

End of Pipe Facilities 

The end-of-pipe component for Catchments 1000 and 2000 consists of the proposed stormwater 

management facility located near the south-easterly edge of the adjacent property, adjacent to the 

existing wetland and Highway 6 (St. David Street N).  

Water Quality  

The stormwater management facility proposed on the adjacent property has been designed to function 

as a wetland.  From Table 3.2, Stormwater Management Planning and Design Manual, 2003, in order to 

provide Enhanced water quality treatment, a wetland facility requires 128 m³/ha of storage volume for a 

contributing drainage area that is 76% impervious. 40 m³/ha of the required storage volume is extended 

detention volume, while the remaining 88 m³/ha is permanent pool.  

Based on a contributing site area of 33.57 hectares (Catchments 1000 and 2000 in ultimate post-

development conditions) and a requirement for 88 m3/ha of permanent pool storage volume to achieve 

Enhanced treatment, the required permanent pool storage is 2,954 m3.   
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The stormwater management facility has been designed with a 0.3-metre-deep permanent pool, which 

provides 3,003 m³ of permanent pool volume. An additional permanent pool volume of 875 m³ will be 

provided in the sediment forebay.   

Further details of the stormwater management facility can be found in the Functional Servicing and 

Stormwater Management Report for the South Lands Subdivision (GEI Consultants Canada Ltd., dated 

February 2025). 

5.3. Allowable Release Rates 

The pre-development conditions for this site and the adjacent property were analyzed as part of the 

South Lands Subdivision Functional Servicing and Stormwater Management Design Report (dated 

February 2025). The allowable release rate has been established based on the pre-development flow 

rates to each outlet from the two properties. These are as follows: 

Table No. 6: Allowable Release Rates 

5.4. Post-Development Conditions 

For post-development analysis purposes, the site was modelled as seven (7) drainage catchments. The 

post-development drainage catchments are shown on Figure 4 and described below. The post-

development MIDUSS computer modelling is attached in Appendix C.  

Catchment 1000 (31.55 hectares, 80% impervious) represents the majority of the development. Runoff 

generated from Catchment 1000 will be captured and conveyed to the proposed stormwater 

management facility via on-site storm sewers. 

Catchment 2000 (2.02 hectares, 15% impervious) represents the proposed stormwater management 

facility. The proposed stormwater management facility is designed to provide the required Enhanced 

level of protection prior to discharging to the wetland along the northeast limits of the site. 

Catchment 3000 (1.35 hectares, 50% impervious) represents a portion of the proposed development 

adjacent to the northeast wetland. Runoff generated from Catchment 3000 will sheetflow overland, 

uncontrolled, to the northeast wetland. 

 
25 mm 

(m3/s) 

2-Year 

(m3/s) 

5-Year 

(m3/s) 

10-Year 

(m3/s) 

25-Year 

(m3/s) 

50-Year 

(m3/s) 

100-Year 

(m3/s) 

Regional 
Storm 

(m3/s) 

To Northeast 
Wetland 

0.489 1.700 2.963 3.974 5.416 6.448 7.319 3.762 

To Farm Field 
West of Site 

0.049 0.169 0.317 0.405 0.532 0.633 0.734 0.327 

To Highway 6 0.058 0.188 0.332 0.437 0.574 0.670 0.768 0.211 

Total Flow Rate 0.561 1.947 3.346 4.608 6.178 7.296 8.263 4.283 
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Catchment 4000 (3.33 hectares, 0% impervious) represents the northeast portion of the site consisting 

of an existing wetland. Runoff generated from Catchment 4000 contributes to the wetland extending 

north and east past the limits of the site.   

Catchment 5000 (0.12 hectares, 25% impervious) represents the front yard of the existing houses on 

site. Runoff generated from Catchment 5000 will sheetflow overland to the roadside ditch on Highway 6 

right-of-way, ultimately discharging to a regulated watercourse. 

Catchment 6000 (0.56 hectares, 5% impervious) represents a portion of the proposed development 

adjacent to the Highway 6 right-of-way. Runoff generated from Catchment 6000 will sheetflow overland 

to the roadside ditch on Highway 6 right-of-way, ultimately discharging to a regulated watercourse. 

Catchment 7000 (0.49 hectares, 0% impervious) represents a northwest portion of the proposed 

development consisting of rooftops and rear yards. Runoff generated from Catchment 7000 will 

sheetflow overland west to the adjacent farm field, ultimately discharging to an offsite wetland. 

5.4.1. Routing – Post-Development Conditions 

Table No. 7 lists the post-development uncontrolled flow rates for each catchment under the 2 to 100-

year design storms and Regional Storm. 

Table No. 7:  Post-Development Uncontrolled Flow Rates  

  

 
25 mm 
(m3/s) 

2-Year 
(m3/s) 

5-Year 
(m3/s) 

10-Year 
(m3/s) 

25-Year 
(m3/s) 

50-Year 
(m3/s) 

100-Year 
(m3/s) 

Regional 
Storm 
(m3/s) 

Catchment 1000  3.692 6.428 8.626 10.093 12.028 13.467 14.844 3.800 

Catchment 2000 0.056 0.170 0.279 0.383 0.509 0.595 0.686 0.210 

Catchment 3000 0.121 0.228 0.347 0.424 0.525 0.597 0.665 0.165 

Catchment 4000 0.056 0.193 0.356 0.455 0.607 0.720 0.835 0.366 

Catchment 5000 0.005 0.009 0.016 0.022 0.029 0.034 0.039 0.013 

Catchment 6000 0.032 0.105 0.163 0.198 0.242 0.272 0.296 0.065 

Catchment 7000 0.025 0.082 0.136 0.169 0.210 0.239 0.261 0.056 

Total Flow Rate 3.901 6.995 9.548 11.267 13.566 15.259 16.873 4.594 
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Table No. 8 compares the routing results through the stormwater management facility with the available 

stage/storage/ discharge capacities. 

Table No. 8: Stormwater Management Facility – Stage/Storage/Discharge Comparison 

 

Available Capacity Actual Capacity Used 

Peak Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Peak Flow 

m³/s 

Storage 
Volume 

m³ 

Storage 
Elevation 

m 

Invert of Outlet 
Structure No. 2 

0.000 0 421.50 -- -- -- 

T/G DICB.1 0.026 5,717 422.00 -- -- -- 

25 mm Storm  -- -- -- 0.043 6,205 422.04 

2 Year Storm -- -- -- 0.260 8,828 422.24 

T/G DICB.2 0.352 9,602 422.3 -- -- -- 

5 Year Storm -- -- -- 0.407 11,095 422.41 

10 Year Storm -- -- -- 0.562 12,581 422.52 

25 Year Storm -- -- -- 0.835 14,092 422.62 

Weir  0.958 15,198 422.70 -- -- -- 

50 Year Storm -- -- -- 1.045 15,395 422.71 

100 Year Storm -- -- -- 1.445 16,290 422.77 

Regional Storm -- -- -- 3.326 18,929 422.95 

Top of Bank 8.746 22,853 423.20 -- -- -- 
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Table No. 9:  Post-Development Controlled Flow Rates  

Comparison to Existing Conditions Flows  

Tables No. 10-13 below compares the existing and post-development flow rates from the site to Highway 

6 (St. David Street N) and to the wetland northeast of the site.  

Table No. 10: Comparison of Existing and Post-Development Flows - to Highway 6 (St. David Street 

N) 

Design Storm 

Allowable Release Rate  Existing Conditions 
Controlled Post-Development 
Conditions  

Flow Rate 
(m3/s) 

Volume (m3) 
Flow Rate 
(m3/s) 

Volume (m3) 
Flow Rate 
(m3/s) 

Volume (m3) 

25 mm 0.058 138.6 0.052 127.9 0.037 49.6 

2-Year  0.188 305.6 0.167 282.3 0.114 107.5 

5-Year  0.332 496.7 0.305 458.8 0.177 171.9 

10-Year  0.437 625.8 0.398 578.3 0.216 216.4 

25-Year  0.574 799.5 0.519 738.5 0.265 273.5 

50-Year  0.670 935.7 0.604 864.2 0.300 318.3 

100-Year  0.768 1,066.8 0.691 985.1 0.328 361.6 

Regional  0.211 3,007.4 0.196 2,761.3 0.078 951.2 

 
25 mm 
(m3/s) 

2-Year 
(m3/s) 

5-Year 
(m3/s) 

10-Year 
(m3/s) 

25-Year 
(m3/s) 

50-Year 
(m3/s) 

100-Year 
(m3/s) 

Regional 
Storm 
(m3/s) 

Catchment 5000 
(uncontrolled)  

0.005 0.009 0.016 0.022 0.029 0.034 0.039 0.013 

Catchment 6000 
(uncontrolled) 

0.032 0.105 0.163 0.198 0.242 0.272 0.296 0.065 

To Highway 6 
Roadside Ditch 

0.037 0.114 0.177 0.216 0.265 0.300 0.328 0.078 

Catchment 1000 
and 2000 
(controlled) 

0.043 0.260 0.407 0.562 0.835 1.045 1.445 3.326 

Catchment 4000 
(uncontrolled) 

0.056 0.193 0.356 0.455 0.607 0.720 0.835 0.366 

Catchment 3000 
(uncontrolled) 

0.121 0.228 0.347 0.424 0.525 0.597 0.665 0.165 

To Northeast 
Wetland 

0.132 0.296 0.687 0.907 1.185 1.561 1.866 3.807 

Catchment 7000 
(uncontrolled) 

0.025 0.082 0.136 0.169 0.210 0.239 0.261 0.056 

To West Farm 
Field 

0.025 0.082 0.136 0.169 0.210 0.239 0.261 0.056 

Total Flow Rate 0.173 0.473 0.755 0.975 1.292 1.643 1.932 3.902 
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Table No. 11: Comparison of Existing and Post-Development Flows - to Northeast Wetland 

Design Storm 

Allowable 
Release Rate  

Existing Conditions 
Controlled Post-Development 
Conditions  

Flow Rate 
(m3/s) 

Flow Rate (m3/s) Flow Rate (m3/s) 

25 mm 0.489 0.127 0.132 

2-Year  1.700 0.266 0.296 

5-Year  2.963 0.442 0.687 

10-Year  3.974 0.560 0.907 

25-Year  5.416 0.756 1.185 

50-Year  6.448 0.893 1.561 

100-Year  7.319 1.083 1.866 

Regional  3.762 3.222 3.807 

Table No. 12: Comparison of Existing and Post-Development Flows - to West Farm Field 

Design Storm 

Allowable 
Release Rate  

Existing Conditions 
Controlled Post-Development 
Conditions  

Flow Rate (m3/s) Flow Rate (m3/s) Flow Rate (m3/s) 

25 mm 0.049 0.044 0.025 

2-Year  0.169 0.152 0.082 

5-Year  0.317 0.271 0.136 

10-Year  0.405 0.386 0.169 

25-Year  0.532 0.500 0.210 

50-Year  0.633 0.575 0.239 

100-Year  0.734 0.652 0.261 

Regional  0.327 0.327 0.056 

Table No. 13: Comparison of Existing and Post-Development Flows - Totals from the Site 

Design Storm 

Allowable 
Release Rate  

Existing Conditions 
Controlled Post-Development 
Conditions  

Flow Rate (m3/s) Flow Rate (m3/s) Flow Rate (m3/s) 

25 mm 0.561 0.169 0.173 

2-Year  1.947 0.518 0.473 

5-Year  3.346 0.892 0.755 

10-Year  4.608 1.160 0.975 

25-Year  6.178 1.575 1.292 

50-Year  7.296 1.860 1.643 

100-Year  8.263 2.153 1.932 

Regional  4.283 3.726 3.902 

Therefore, the post-development flow rates discharging from the site during the 2 to 100-year design 

storm events are less than the existing conditions flow rates from the site. The flow rate during the 

Regional Storm has increased under post development conditions. The Regional Storm will be conveyed 

overland through the site at each of the outlet locations summarized in the table above.  
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Major Flow Conveyance 

The anticipated major flows on the right-of-way are the 100-year minus the runoff that will be captured 

and conveyed by on-site storm sewers, which have been designed for the 5-year design storm event. The 

major overland flows are then approximately 3.370 m3/s (55% of Catchment 1000 flows 14.628 m3/s – 

8.500 m3/s) and split evenly into four rights-of-way (0.843 m3/s) through the subdivision to the adjacent 

property owned by the same applicant. The proposed 20m right-of-way, with standard barrier curb and 

gutter and 2% crossfall has a conveyance capacity of approximately 0.944 m3/s at a longitudinal grade of 

0.6%. Therefore, the proposed right-of-way has sufficient capacity to convey major flows to the proposed 

stormwater management facility. The major flow conveyance modelling has been included in Appendix 

C. 
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6. Infiltration Assessment 

As described in the Preliminary Hydrogeological Investigation (Chung and Vander Doelen Engineering, 

dated February 28, 2025), the existing conditions recharge rate for the area of proposed development is 

approximately 57,583 m3/yr (see Table No. 17).  An enhanced infiltration system is proposed on site to 

mitigate the difference between existing and post-development condition infiltration volumes.  The 

enhanced infiltration system will consist of rear lot infiltration galleries designed to infiltrate the 25mm 

storm event from the proposed building rooftops. The enhanced infiltration calculations in Table Nos. 14 

to 20 assume that only the back half of the roof area from a townhome unit can be captured and 

infiltrated while for a single detached lot, the entire roof area is captured and infiltrated. For the medium 

density blocks, it has been assumed that 25% of the block area is available for infiltration. Therefore, the 

analysis calculates the roof area and the size of each infiltration gallery based on the different lot widths 

proposed for the subdivision. With the enhanced infiltration system, the proposed development will 

meet 81% of the recharge rate from existing conditions. 

Infiltration gallery drawdown time has been calculated based on an average infiltration rate of 15 mm/hr 

as noted in the Geotechnical Investigation prepared by Chung and Vander Doelen Engineering (dated 

February 28, 2025). The average drawdown time of the infiltration galleries is estimated at 22 hours. The 

contributing runoff was then compared to the number of times the infiltration galleries could be filled 

with runoff (i.e. runoff available and available capacity to infiltrate) and a safety factor of 0.85 was 

applied to the resulting runoff depth each month. 

As part of the detail design stage, once Draft Plan approval has been granted, we will conduct the 

required Guelph Permeameter Testing to confirm the in-situ infiltration rates as required by the 

Stormwater Management Planning and Design Guide.  
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7. Sediment and Erosion Control Plan 

Primary sediment control will be achieved with the installation of heavy duty sediment fencing around 

the property boundary. The silt fence will eliminate the opportunity for water borne sediments to be 

transported from the site.  

Temporary rock check dams will be installed in rear and side yard swales after the initial grading has 

been completed to slow the flow rates and promote the settlement of waterborne sediments before 

they reach the silt fences and the stormwater management facility. 

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

topsoiled and seeded as per OPSS 572. 

Once catch basins have been installed, the grates will be wrapped in filter cloth. This will be maintained 

until all building and landscaping has been completed. 

Inspection and maintenance of all silt fencing and the stormwater management facility will start after 

installation is complete. These features will be inspected on a weekly basis or after a rainfall event of 13 

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

need repair. 

Once construction has been substantially completed, the silt fence will be removed, any accumulated 

sediment will be removed and the landscaping and planting of the stormwater management facility will 

be restored as needed. 

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

minimal. The stormwater management facility will provide all sediment removal.  
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8. Maintenance Plan 

To ensure that the stormwater management system continues to function as designed and constructed, 

we recommend that the following inspections and maintenance activities be completed on an annual 

basis: 

1. Is there any indication of a spill (i.e. frothy water, oily sheen on the water)?  If yes, investigate, 

inform the appropriate agencies and complete the necessary clean-up and restoration. 

2. Inspect the outlet structures from the stormwater management facility.  Remove and dispose of 

any accumulated sediment, trash/litter, debris (i.e. sediment, garbage, leaves, etc.). 

3. Inspect all catch basins and manholes.  Remove and dispose of any accumulated sediment, 

trash/litter, debris (i.e. sediment, garbage, leaves, etc.). 

4. Inspect all swales and overflow locations. Remove and dispose of any accumulated sediment, 

trash/litter, debris (i.e. sediment, garbage, leaves. etc.). 

Please note that any structures identified during the annual inspection to be worn, missing or damaged 

are to be repaired or replaced within 48 hours. 
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9. Conclusions 

In summary, the features of the design for the proposed development are as follows: 

1) Sanitary service for the site will be provided by connecting to the service stubs proposed on the 

adjacent property owned by the same applicant. Internal sanitary sewers will then be extended 

throughout the site via the municipal rights-of-way to provide sanitary servicing for the 

proposed development.  

2) Water servicing for the site will be provided by connecting to the service stubs proposed on the 

adjacent property owned by the same applicant. An internal watermain will then be extended 

throughout the site via the municipal rights-of-way to provide water service for the proposed 

development. Watermain sizing is to be confirmed at the detail design stage.  

3) Storm sewers will be sized at the detailed design stage to convey the 5-year design storm event 

to the stormwater management facility on the adjacent property owned by the same applicant. 

Major overland flows will be directed towards the municipal rights-of-way to the stormwater 

management facility on the adjacent property owned by the same applicant.  

4) The post-development flow rates discharging from the site during the 2 to 100-year design storm 

events are less than the pre-development conditions flow rates from the site. The Regional 

Storm is conveyed overland through the site.  

5) Infiltration galleries sized to infiltrate the 25 mm design storm event from building rooftops will 

be implemented in rear yard areas of the proposed lots to meet the infiltration requirements for 

the site.  

6) The stormwater management systems meet the current Provincial and Municipal guidelines. 

7) The principles of “Stormwater Management Practices”, the Ministry of Environment Stormwater 

Management Planning and Design Manual 2003 have been used in the design of the stormwater 

management system. 
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February 28, 2025 
File No.: 1495 
 
PoloCorp Inc.  
379 Queen Street South 
Kitchener, Ontario 
N2G 1W6 
 
Attention: Mr. Mike Puopolo 
 
 
 RE: Geotechnical Investigation 
  Proposed Residential Subdivision 
  6581 Highway 6, Fergus, Ontario 
 
 
We take pleasure in enclosing one (1) copy of our Geotechnical Investigation Report prepared for the 
above-referenced site.   
 
If you have any questions or clarifications are required, please contact the undersigned at your 
convenience. 
 
We thank you for giving us this opportunity to be of service to you. 
 
Yours truly, 
CHUNG & VANDER DOELEN ENGINEERING LTD. 
 
        
 
 
 
 
 
 
 
Eric Y. Chung, M.Eng., P.Eng. 
Principal Engineer 
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1.0 INTRODUCTION 
 
CHUNG & VANDER DOELEN ENGINEERING LTD. has been retained by PoloCorp Inc. to conduct a 
geotechnical investigation for a proposed residential subdivision to be located at 6581 Highway 6 in 
Fergus, Ontario. 
 
It is understood that the 20.03± ha site, currently being used for agricultural purposes, will be developed 
into a residential subdivision comprised of a combination of residential single units, stacked 
townhouses, mixed-use units, roadways, and a park.  The proposed residential subdivision will be fully 
serviced with municipal water and sanitary sewer services.  
 
According to the Draft Plan of Subdivision (Polocorp Inc., December 10, 2024), as provided in Appendix 
B, the development will include a roadway network throughout the subdivision connected to Highway 6 
as well as a 0.89± ha sized park (Block 66).  The existing residential dwelling located at 6581 Highway 6 
will be incorporated into the proposed residential subdivision (Block 65).  It is also planned that the 
subdivision will be connected to a 2.41± ha sized stormwater management (SWM) facility located south 
of the property which will be constructed as part of a separate development.  
 
As of the writing of this report, no site grading plan has been provided.  CVD will be pleased to review 
the final design and site grading plan once they are made available.  
 
The purpose of this investigation was to determine the subsurface soil and groundwater conditions at 
the site and, based on the findings, to make geotechnical recommendations for: 
 

 Site grading operations and engineered fill construction; 
 Excavation conditions; 
 Groundwater control during construction; 
 Foundation bearing pressures; 
 Foundation soil classification for seismic design per OBC 2024; 
 Site servicing; 
 Pavement design and construction; and 
 Estimates of infiltration rates of encountered soil deposits. 

 
This geotechnical report should be read in conjunction with CVD’s Preliminary Hydrogeological 
Investigation, Proposed Residential Subdivision Report (February 2025).  CVD also performed a 
geotechnical investigation (January 2025) for the land parcel directly south of the site, and as such, the 
findings in that investigation is also used in this report. 
 
 
2.0 FIELD AND LABORATORY WORK 
 
Five (5) boreholes were advanced to depths of between 6.70 and 8.25 m below existing grade, and 
monitoring wells were installed at each borehole location (labelled Boreholes 1 to 5), on January 16 and 
17, 2024.  A supplemental investigation was completed on September 11 and 12, 2024, during which 
five (5) additional boreholes/monitoring wells (labelled Boreholes 101 to 105) were drilled and installed 
to depths between 8.10 and 9.60 m below grade.  The borehole/monitoring well locations are illustrated 
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on the Borehole Location Plan, Drawing No. 1, which is included in Appendix B.  
 
The field investigation program was conducted under the supervision of a member of our engineering 
team who logged the subsurface conditions encountered at the boreholes, effected the subsurface 
sampling and testing, and monitored the groundwater conditions.  The boreholes were advanced using a 
track-mounted drilling rig, supplied, and operated by a specialized contractor.  The drill rig was equipped 
with continuous flight augers and standard soil sampling equipment.  Underground utilities were located 
prior to commencing the field work program. 
 
The investigation was completed using a track-mounted CME-55 drill rig, equipped with standard 83 mm 
inner diameter hollow stem augers (HSA) operated by Davis Drilling Ltd. of Milton, Ontario.  Standard 
penetration tests (SPTs) in accordance with ASTM Specification D1586, were carried out at frequent 
intervals of depth, and the results are shown on the Borehole Logs as Penetration Resistance or “N”-
values.  The undrained shear strength of the cohesive soil deposits was determined on the slightly 
disturbed SPT samples using a field pocket penetrometer.  The compactness condition or consistency of 
the soil strata has been inferred from the test results.  
 
Soil samples collected during the borehole investigation program were examined in the field and 
subsequently brought to CVD’s laboratory for tactile examination to confirm field classification.  
Moisture content determination on all retrieved soil samples was performed.   
 
The borehole location, temporary benchmark, and associated ground surface elevations were surveyed 
by CVD for the purpose of this report using a Network RTK Global Navigation Satellite System (GNSS) 
Receiver.  The survey data was collected using The UTM Zone 17N Projection, NAD83(CSRS)v7-2010 
datum and Canada Geoid Model HT2_2010v70 (CGVD28). 
 
The referenced temporary benchmark (TBM) is described below: 
 
TBM:  Top of fire hydrant nut, south of northern driveway entrance to 968 St. David Street 

North, as shown on Drawing No. 1 
 
Elevation: 425.17 m (Geodetic) 
 
 
3.0 EXISTING SITE CONDITIONS 
 
The property is situated on the northwestern end of Fergus and is bound by Highway 6 to the west and 
predominantly by agricultural lands to the north, east, and south of the subject lands.  
 
The majority of the site is comprised of a cultivated agricultural field.  A residential dwelling with its 
related structures fronts Highway 6 at the west side of the proposed development.  An existing 
residential subdivision is situated southwest of the southwestern corner of the Site on the opposite side 
of Highway 6, and another residential subdivision is found approximately 400± m southeast of the 
property.   
 
Generally, there is gentle decrease in grade across the site in a southeasterly direction in which ground 
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elevations range from 430± to 425± m.  No major undulations or notable topographical features exist.  
Ground surface elevations at the borehole locations ranged between 425.61 m to 429.41 m. 
 
 
4.0 SUBSURFACE CONDITIONS 
 
The detailed subsurface conditions encountered at the ten (10) boreholes are presented on the 
Borehole Log Sheets, Enclosures 1 to 5 & 9 to 13.  The following notes are intended to amplify and 
comment on the subsurface data obtained.  The borehole and monitoring well locations are indicated 
on the Borehole Location Plan, Drawing No. 1, included in Appendix B. 
 
Enclosure A provides explanations of the various soil abbreviations and terms used on the borehole log 
sheets.  The stratigraphic boundaries shown on the borehole logs are inferred from non-continuous 
sampling conducted during advancement of the borehole drilling procedures and, therefore, represent 
transitions between soil types rather than exact planes of geologic change.  The subsurface conditions 
will vary between and beyond the borehole locations. 
 
 
4.1 Topsoil 
 
Topsoil was encountered at the ground surface of eight (8) boreholes (Boreholes 1 to 5, 101, 102, and 
104) with measured thicknesses between 180 and 300 mm.  The thickness of topsoil could vary between 
and beyond the borehole locations. 
 
 
4.2 Fill 
 
Dark brown to brown fill materials, typically comprised of sand and silt, were encountered beneath the 
topsoil or at the ground surface of Boreholes 103 to 105 and extend to depths between 0.80± and 2.15± 
m below existing grades.  Trace amounts of gravel, clay, and topsoil as well as occasional clayey seams 
are found within the deposit. 
 
The SPT “N”-values measured within the fill ranged from 3 to 8 blows per 300 mm of penetration, 
indicating a variable very loose to loose compactness condition.  Natural moisture contents were 
measured between 5 and 19%, exhibiting typically a moist moisture condition.  Elevated moisture 
contents are likely due to the presence of topsoil/organics.  
 
 
4.3 Fine Granular Deposits 
 
The topsoil/fill is underlain by a series of fine granular deposits varying between silt, sandy silt, and fine 
to medium sand, but predominantly composed of both laterally and vertically extensive fine to medium 
sand. These deposits extend to depths up to 9.60± m (below elevation 417.36 m at Borehole 5).  Trace 
amounts of gravel and occasional clayey silt seams/layers (Boreholes 3, 4, and 101) were encountered 
within the deposit.  Minor seams/layers of grey silt were encountered near the bottom of Boreholes 4, 
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5, 101, 104, and 105, which likely indicate the transition zone to the clayey silt till which underlies the 
area.  All ten (10) boreholes were terminated within the fine granular deposits. 
 
The results of two (2) grain size distribution analyses from the fine to medium sand in Boreholes 101 and 
105 are shown graphically on Enclosures 22 and 23. 
 
The SPT “N”-values measured within the fine granular deposits ranged from 3 to 31 blows per 300 mm 
of penetration, indicating a variable very loose to dense compactness condition, but typically exhibiting 
a loose to compact compactness condition.  Natural moisture contents were measured between 2 and 
27%, indicating damp to saturated moisture conditions. 
 
 
4.4 Groundwater 
 
Throughout the field investigation, groundwater conditions were monitored during advancement of 
boreholes, and water level readings were measured on multiple occasions following the completion of 
fieldwork in all of the accessible ten (10) installed monitoring wells 
 
Groundwater levels were measured at depths ranging between 1.99 (Borehole 5) and 5.39 mbgs 
(Borehole 1), corresponding to elevations ranging between 425.02 and 423.56 m.  The groundwater 
measurements for each monitoring well collected thus far for the investigation (February to October 
2024) are summarized in Table 1 (Appendix D).   
 
It is noted that the observed groundwater table will fluctuate seasonally, such as during the spring 
following the period of peak snow melt, and in response to major weather events.  It is possible that 
peak water levels could be up to 0.5 m higher than those measured in this investigation. 
 
Figure 5, also included in Appendix D, presents an interpretation of the water table configuration and 
shallow groundwater flow directions across the property using the groundwater elevation 
measurements gathered on September 18, 2024.  The water table mimics the topography of the site 
with shallow groundwater flowing towards the south/southeastern portion of the property in the 
direction of a nearby wetland.  
 
Well response tests (slug/bail tests) were completed at two (2) of the monitoring well locations 
(Boreholes 1 and 5) on March 11, 2024, to provide a more accurate estimate of the hydraulic 
conductivity (K) (or permeability) of the saturated aquifer soil strata.  These tests resulted in hydraulic 
conductivity values ranging from 9 x 10-5 to 1 x 10-4 m/s.  These results are graphically presented in 
Appendix C, and a summary of the data is also included in Table 1 (Appendix D).   
 
These values are consistent with the hydraulic conductivity ranges typically associated with similar soils 
(Freeze & Cherry, 1979).  Hydraulic conductivities calculated using the Hazen Formula from the soil grain 
size analyses (Enclosures 22 and 23) were similar in magnitude to those of the single well response tests. 
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5.0 DISCUSSION AND RECOMMENDATIONS 
 
It is understood that the 20.03± ha site, currently being used for agricultural purposes, will be developed 
into a residential subdivision comprised of a combination of residential single units, stacked 
townhouses, mixed-use units, roadways, and a park.  The proposed residential subdivision will be fully 
serviced with municipal water and sanitary sewer services.  
 
According to the Draft Plan of Subdivision (Polocorp Inc., December 10, 2024), as provided in Appendix 
B, the development will include a roadway network throughout the subdivision connected to Highway 6 
as well as a 0.89± ha sized park (Block 66).  The existing residential dwelling located at 6581 Highway 6 
will be incorporated into the proposed residential subdivision (Block 65).  It is also planned that the 
subdivision will be connected to a 2.41± ha sized stormwater management (SWM) facility located south 
of the property which will be constructed as part of a separate development. 
 
In general, the surficial topsoil and fill were underlain by a series of loose to compact fine granular 
deposits, predominantly comprised of fine to medium sand.  These deposits extend to depths up to at 
least 9.60± mbgs (below elevation 417.36 m at Borehole 5) and are expected to extend to even deeper 
depths near the northern portion of the property.  Based on data collected by CVD as part of an 
independent development for the lot directly south of the Site, it is known that the sand deposit is 
underlain by a clayey silt stratum which is found at progressively shallower depths towards the south.  
 
Very loose to loose fill materials, extending to between 0.80± and 2.15± m were encountered at or near 
ground surface of Boreholes 103 to 105, and more extensive native loose soil conditions were 
occasionally encountered within the near surface soils of some boreholes (e.g. Boreholes 2, 4, 5, and 
104).  In their current condition, these soils not suitable to support future house foundations.  Removal 
of such loose zones and replacement with engineered fill (where necessary) is considered to be a 
suitable and practical remedy to repair such areas.  
 
Shallow groundwater conditions were encountered at all ten (10) borehole locations with the water 
table measured across all site visits at depths between 1.99 (Borehole 5) and 5.39 mbgs (Borehole 1), 
corresponding to elevations ranging between 425.02 and 423.56 m.  Shallow groundwater flows 
towards the south/southeastern portion of the property in the direction of a nearby wetland.  Based on 
both the single well response tests and grain size analyses, the hydraulic conductivity values for the fine 
to medium sand deposit were calculated at approximately 1 x 10-4 m/s. 
 
Within the southern portion of the proposed development where groundwater is found at a shallower 
depth, it is recommended that a permanent groundwater management system (GWMS) be 
implemented for the development of the subdivision lands to control future groundwater levels and 
prevent future wet basement problems.  Alternatively, the site can be raised to establish basement floor 
levels at least 0.6 m above high groundwater levels which will be determined through on-going 
monitoring as part of the CVD hydrogeological study.   
 
Furthermore, it is recommended that any existing below-grade drains, drainage tiles or drainage tile 
networks in the agricultural fields be fully understood/investigated to establish how their presence (or 
removal) would impact the shallow groundwater system and the proposed development. 
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As of the writing of this report, no site grading plan has been provided.  CVD will be pleased to review 
the final design and site grading plan once they are made available. 
 
 
5.1 Site Grading and Engineered Fill Construction 
 
As of the writing of this report, no site grading plans have been provided; however, it is anticipated that 
partial regrading of the site will be conducted using “cut-fill” procedures, and that more extensive “fill” 
operations will occur.  It is recommended to construct engineered fill in areas to be raised in order to 
suitably support the proposed residential building structures, future roadways, and infrastructure 
servicing.   
 
Inorganic on-site native soil deposits from “cut” areas may potentially be reused to construct 
engineered fill capable of supporting future house foundations, roadways, and municipal infrastructure 
servicing.  The natural moisture content of the “cut” soils to be used as engineered fill should be within 
3% below their optimum moisture contents in order to achieve the specified degree of compaction. 
 
Topsoil was encountered at the ground surface of eight (8) of the borehole locations with measured 
thicknesses ranging between 180± and 300± mm.  It should be noted that the thickness of the organic 
soil layer could vary drastically across the site from those reported at the borehole locations.  
 
Very loose to loose fill materials, extending to between 0.80± and 2.15± m were encountered at or near 
ground surface of Boreholes 103 to 105, and more extensive native loose soil conditions were 
occasionally encountered within the near surface soils of some boreholes (e.g. Boreholes 2, 4, 5, and 
104).  It is likely that the site has been regraded to achieve the present condition for farming, and 
therefore, filling of local depressions may result in fill pockets not detected by the boreholes.  Test pits 
should be dug prior to or during site grading operations to further establish the extent of poor soil. 
 
Topsoil stripping operations should be conducted when the ground is not wet and will support large 
scale construction equipment.  Over-stripping can result when the ground conditions are wet and 
unstable.  
 
Fill and/or loose soil conditions were encountered at all borehole locations and extended up to depths 
of up to 3± m below existing grade.  The following table provides the depth and elevation at each 
borehole location where non-suitable soil conditions were encountered: 
 

Borehole 
No. 

Topsoil Thickness 
(mm) 

Existing Ground 
Elevation (m) 

Thickness of Non-
Suitable Soils (m) 

Elevation of 
Suitable Soils (m) 

1 250 429.4± 0.8± 428.6± 

2 300 429.1± 3.1± 426.0± 

3 230 428.9± 0.8± 428.1± 

4 300 426.9± 0.8± 426.1± 
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Borehole 
No. 

Topsoil Thickness 
(mm) 

Existing Ground 
Elevation (m) 

Thickness of Non-
Suitable Soils (m) 

Elevation of 
Suitable Soils (m) 

5 180 425.6± 3.0± 422.6± 

101 180 428.7± 0.8± 427.9± 

102 200 429.4± 1.8± 427.6± 

103 - 428.3± 1.5± 426.8± 

104 250 427.4± 2.4± 425.0± 

105 - 428.2± 1.5± 426.7± 

 
It should be noted that the elevations of suitable soils shown in the above table may differ from the 
founding elevations provided for specific bearing capacities in section 5.3. The elevations provided in 
the above table are located below loose and/or organic/deleterious soils but may not necessarily be 
located at an elevation sufficient for higher bearing capacities 
 
Approved on-site sand and imported coarse sand and gravel are recommended to be used to construct 
the engineered fill beneath the footings and floor slabs under controlled and supervised conditions.  
Reuse of siltier soils (e.g., sandy silt or silt) should be limited to beneath pavement and landscaped 
areas.  
 
Any shortfall of fill material required for engineered fill operations may be made with similarly graded 
imported soils.  It is recommended that any proposed borrow source materials be tested prior to 
importing in order to ensure that the environmental quality of the imported fill meets all environmental 
approval criteria and to ensure that the natural moisture content of the fill is suitable for compaction.  
Should similarly graded soils not be able to meet the requirements for use as engineered fill, imported 
Granular B may be considered for such purposes. 
 
Due to the shallow depth of the water table in the southern portion of the site (2.0± mbgs during the 
spring), it is recommended that engineered fill construction be conducted during the summer and 
early fall months when drier warmer weather conditions typically exist as the onsite soils are sensitive 
to moisture and will become difficult to handle and compact to the specified degree of compaction 
when wet. 
 
The on-site finer grained deposits are considered to be frost-susceptible. Constructing engineered fill, 
backfilling footings, foundation walls and service trenches using finer-grained soils during the winter 
months is not advisable, unless suitable weather conditions prevail, the soils are at suitable moisture 
content, and strict procedures are followed and monitored on a full-time basis by the geotechnical 
engineer. 
 
The on-site soils are generally susceptible to softening and deformation when exposed to excessive 
moisture and construction traffic.  As a result, it is imperative that the grading/filling operations are 
planned and maintained to direct surface water run-off to low points and then be positively drained by 
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suitable means.  During periods of wet weather, construction traffic should be directed along the 
designated construction routes so as not to disturb and rut the exposed subgrade soil.  Temporary 
construction roads consisting of clear crushed material (such as crushed stone or recycled concrete) may 
be required during poor weather conditions such as wet spring or fall. 
 
The following procedures are recommended for the construction of engineered fill to support future 
building foundations, roadways, and municipal infrastructure servicing: 
 
1. All topsoil, fill materials, deleterious materials and very loose to loose inorganic native soil 

should be stripped from building envelope and roadway areas.  The inorganic native soil may be 
carefully segregated and salvaged for potential reuse purposes to construct engineered fill;  
 

2. The exposed subgrade surface should be thoroughly recompacted using large heavy compaction 
equipment (smooth drum for granular based materials) if it can support such equipment and 
remaining stable.  Careful review and guidance by the geotechnical engineer are recommended 
should the subgrade become unstable.  All prepared subgrade areas are to be inspected by 
qualified geotechnical personnel prior to placement of fill.  Any soft spots encountered during 
the recompaction process should be excavated to the level of competent soil; 
 

3. The required grades can then be achieved by placing approved inorganic on-site soil or imported 
fill in maximum 200 to 300 mm thick loose lifts which are to be thoroughly compacted to at least 
100% Standard Proctor maximum dry density (SPMDD).  The moisture content of the fill 
materials should be within 3% below their optimum moisture contents in order to achieve the 
specified degree of compaction;  
 

4. The engineered fill used to support the future building, infrastructure servicing and roadway 
pavements must be placed such that the fill pad extends horizontally outwards at least a 
distance equal to the depth of fill to be placed; 

 
5. Inorganic onsite soils may be considered as suitable engineered fill material provided the natural 

moisture content of the soil is within 3% below the optimum moisture content in order to 
achieve the specified degree of compaction.  Overly wet and organic materials may be placed in 
non-structural areas and beyond stormwater management areas where 90% SPMDD is 
considered adequate.  Overly wet inorganic soil may potentially be mixed with drier soils to 
produce a suitable moisture content to allow appropriate compaction to occur; 
 

6. Adequate earth cover must be provided to protect engineered fill from freezing if left over the 
winter months; and 

 
7. All fill placement and compaction operations must be supervised on a full-time basis by qualified 

geotechnical personnel to approve fill material and ensure the specified degrees of compaction 
have been achieved. 

 
Vibration could be generated from various construction equipment during construction, such as 
compactors and rollers which could be harmful to surrounding structures and buildings.  Peak particle 
velocity (PPV) of ground motion is widely accepted as the best descriptor of potential for vibration 
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damage to structures.  The safe vibration limit can be set to 8 to 25 mm/s PPV, depending on frequency 
of vibrations and the sensitivity of surrounding structures to vibration. 
 
Due to the relatively isolated location of the site, it is unlikely that any critical or susceptible 
infrastructure will be affected by the site grading operations.  However, if deemed necessary, vibration 
monitoring can be performed.  Vibration monitoring can be carried out to measure the PPV of ground 
motion from vibration generated from typical compaction equipment at the beginning of the project in 
potentially critical areas.  This will set criteria and establish the type of equipment to be used for this 
project.  It is also recommended that a pre-construction condition survey be conducted to document the 
condition of the existing structures within the possible zone of influence. 
 
 
5.2 Site Servicing 
 
The subdivision will be municipally serviced with watermain and sewers.  According to the Centre 
Wellington Development Manual (June 2024), it is anticipated that municipal servicing will generally lie 
1.2± to 2.4± m below finished grades.  The sanitary sewer obvert should be located a minimum of 2.4 m 
below final road grade, the storm sewer obvert should be located 1.2 m below final road grade and 
adequately compacted, and the top of the watermain pipe should be located 2.0 m below finished 
grade. 
 
 
5.2.1 Groundwater Control and Open Cut Excavation 
 
Excavations are expected to be in the order of 1± to 3.5± m deep for foundations and site servicing.  The 
excavations will penetrate topsoil, very loose to loose fill, and native loose to compact fine granular 
deposits.  Provided the groundwater is controlled/lowered below the excavation depths, these materials 
are considered to be Type 3 Soils in accordance with the latest Occupational Health and Safety Act.   
 
Above the groundwater table, uncontrollable groundwater is not expected within the anticipated depths 
of excavation, and excavations in the Type 3 Soils are expected to remain stable during the construction 
period provided that side slopes are cut to 1H : 1V from the bottom of the excavation.  Where seepage 
or perched groundwater is encountered, side slopes should be cut to more stable angles of 3H : 1V.  The 
side slopes should be suitably protected from erosion processes.  Surface run-off which inadvertently 
enters the excavation can be controlled by using conventional filtered sump pumping techniques, as and 
where required.   
 
Even though a site grading plan has not yet been provided, it is expected that groundwater control will 
be required for at least some of the footing excavations, particularly in the southern portion of the site, 
since excavations might be carried out below the groundwater table within the higher conductive fine 
granular soils (hydraulic conductivity in the range of 1 x 10-4 m/s), and the fine granular soils will become 
“quick” and lose their integrity to support loads. The groundwater level must be lowered and controlled 
to at least 600 mm below the excavation level to facilitate excavation and construction of footings and 
floor slabs.    
 
It is recommended that CVD be retained to review the design grades and evaluate the need for 



PoloCorp Inc.  February 28, 2025 
Proposed Residential Subdivision  File No.: 1495 
6581 Highway 6, Fergus, Ontario  Page 10 
 
 

 

dewatering.  Depending on the depth of sewer and footing excavation below the groundwater table, 
well-point dewatering could be required to pre-drain the fine granular soil prior to excavation. 
 
In wet to saturated subgrade conditions, it will be necessary to excavate below founding level and pour 
a 50 to 75 mm thick mud slab of lean concrete to protect the founding soil from disturbance during the 
installation of reinforcing steel bars and form work. 
 
 
5.2.2 Pipe Bedding 
 
Any loose, unstable and/or organic soils encountered at the pipe invert should be sub-excavated and 
replaced with well compacted Granular "A" which should be placed in 150 mm thick layers and 
compacted to at least 95% Standard Proctor Maximum Dry Density (SPMDD).  The support of pipes in 
these areas can also be achieved with non-shrinkable fill if poor soil is encountered at the subgrade level 
and fully removed.  
 
The bedding requirements for the services should be in accordance with both the Ontario Provincial 
Standard Drawings OPSD - 802 for flexible and rigid pipes.  The bedding shall be a Class "B" and consist 
of at least 150 mm thick Granular "A" compacted to at least 95% SPMDD.  Granular "A" should be used 
to backfill around the pipe to at least 150 mm above the top of the pipe.  
 
Particular attention should be given to ensure material placed beneath the haunches of the pipe is 
adequately compacted.  Recycled asphalt will not be allowed to be used in Granular “A” bedding 
material. 
 
 
5.2.3 Trench Backfill 
 
Excavated inorganic materials are considered suitable for reuse as trench backfill.  If necessary, potential 
mixing of drier and wetter excavated soils in proper ratios can be done to produce a suitable mixture 
near the material’s optimum moisture content in order to achieve the required compaction 
specification.  Conversely, judicious addition of water may be required if the soils are significantly drier 
than their optimum moisture content in order to facilitate suitable compaction.   
 
The backfill should be placed in thin layers, 200 to 300 mm thick or less dependant on the demonstrated 
success of compaction based on in-situ density test results.  Other types of materials such as organic 
soils, overly wet soils, boulders, and frozen materials (if work is carried out in the winter months) should 
not be used for backfilling.  All backfill should be compacted to at least 95% SPMDD. 
 
Backfilling operations should follow closely after excavation so that only a minimal length of trench 
slope is exposed at any one time so as to minimize potential problems.  This will potentially minimize 
over-wetting of the subgrade material.  Particular attention should be given to make sure frozen 
material is not used as backfill should construction extend into the winter season. 
 
Frequent inspection by experienced geotechnical personnel should be carried out to examine and 
approve backfill material, to carefully inspect placement, and to verify that the specified degree of 
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compaction has been obtained by in situ density testing. 
 
 
5.3 Footing Foundations  
 
Conventional strip and spread footing foundations can be used to support the proposed buildings of the 
proposed residential subdivision; it should be noted that this current geotechnical investigation is 
insufficient and not intended for detailed building design purposes.   
 
Depending on the final design and size of the proposed medium density blocks (Block 62 and 63) and 
other larger structures, it will be necessary to conduct a geotechnical investigation at those lots in order 
to provide a detailed, site and project specific report for the design and construction of the proposed 
development. 
 
Based on the ten (10) widely spaced boreholes, footings cast on native competent fine granular deposits 
can be designed using net Geotechnical Reactions at SLS and Factored Geotechnical Resistances at ULS 
as provided in the following table which summarizes the highest founding level and elevation for the 
footing at the relevant borehole locations: 
 

Borehole 
No. 

Existing Ground 
Elevation (m) 

Highest Founding 
Depth (m) 

Highest Founding 
Elevation (m) 

SLS = 100 kPa; ULS = 150 kPa 

1 429.41 0.81 428.60± 

4 426.94 0.94 426.00± 

5 425.61 3.01 422.60± 

102 429.37 1.77 427.60± 

SLS = 150 kPa; ULS = 250 kPa 

2 429.10 3.10 426.00± 

3 428.87 0.77 428.10± 

101 428.68 1.58 427.10± 

103 428.31 1.51 426.80± 

104 427.36 2.46 424.90± 

105 428.15 1.55 426.60± 

 
Higher soil bearing capacities may be available for footings founded at elevations lower than those cited 
above, through a site and project specific geotechnical evaluation.  
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Footings founded on approved engineered fill can be designed to a net Geotechnical Reaction of 150 
kPa at SLS and Factored Geotechnical Resistance of 250 kPa at ULS. 
 
These soil bearing pressures can be achieved provided that the founding subgrade is undisturbed during 
construction.  The majority of the settlements will take place during construction and the first loading 
cycle of the building.  In addition, the footings should be founded below any topsoil, fill, or other 
deleterious materials on competent undisturbed soils.  Spacing between adjacent footing steps should 
not be steeper than 10H to 7V.  
 
It should be noted that along the southern boundary of the property where relatively higher 
groundwater table elevations can be found (elevations 420.20± to 423.60± m), unless engineered fill 
(see Section 5.1) is used to raise the grade, the footing excavations may contact wet to saturated fine 
granular soils.  To this end, it is recommended that a 50 to 75 mm thick protective concrete slab should 
be poured and allowed to set on the prepared subgrade to further protect it from disturbance by 
construction traffic and the elements.  Basements should be suitably founded at least 0.6 m above the 
high groundwater table.  A permanent groundwater management system (GWMS) could be utilized to 
control future groundwater levels and prevent future wet basement problems. 
 
Exterior footings and footings in unheated portions of the building should be provided with a soil cover 
of not less than 1.2 m or equivalent synthetic thermal insulation for adequate frost protection.  The 
founding subgrade soils must be protected from frost penetration during winter construction. 
 
The footing excavations should be inspected by the geotechnical engineer to ensure adequate soil 
bearing and proper subgrade preparation.  
 
 
5.4 Lateral Earth Pressure  
 
House basement walls and other soil retaining structures should be designed to resist the lateral earth 
pressure acting against these walls.  The following formula may be used for these calculations.  The 
following formula may be used to calculate the unfactored earth pressure distribution.  The factored 
resistance can be calculated by using a factor of 0.8. 
 

P = K (γ H + q)   

where:   

P = Lateral earth pressure kPa 

K =  earth pressure coefficient, 0.5 for non-yielding foundation wall 
earth pressure coefficient, 0.3 for yielding retaining wall 

 

γ =  unit weight of granular backfill, compacted to 95% SPMDD 21 kN/m3 

H =  unbalanced height of wall m 

q =  surcharge load at ground surface kPa 
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The backfill for the foundation walls and retaining walls should be free-draining granular materials which 
should have less than 8% silt particles (OPSS Granular “B” Type I).  The backfill should be placed in thin 
layers and compacted to 95% SPMDD.  Over-compaction adjacent to the foundation/retaining walls 
should be avoided.  Compaction should be carried out with hand operated equipment within 1 m of the 
foundation wall or retaining wall.  Weeping tiles leading to a frost-free outlet or weep holes should be 
installed to effect drainage behind the retaining wall. 
 
The sliding resistance of the retaining wall footings should be checked.  The unfactored horizontal 
resistance against sliding between cast-in-place concrete and the various soils can be calculated using 
the following unit weight and friction coefficient: 
 

Soil Unit Weight (kN/m3) Friction Coefficient 

Well-Compacted Granular Backfill 21 0.45 

Fine to Medium Sand  20 0.35 

Silt 19 0.30 

 
It should be noted that the soils encountered during the investigation generally comprised of free-
draining fine to medium grained sand; however, seams of non free-draining materials, such as clayey 
silt, can occasionally be found.  A drainage core layer should be installed against basement walls in 
accordance with OBC requirements.  The basement walls should be damp-proofed. 
 
Depending upon the final grading plan, a perimeter drainage system might be required for areas of the 
development located where the water table is shallower (2± m depth), such as along the southern 
portion of the property, to ensure hydrostatic pressure does not build up in the backfill against the 
foundation walls.  The perimeter weeping tile system is to be installed at the base of the footing to 
direct the collected waters to sump pump installations or the storm sewer. 
 
 
5.5 Earthquake Considerations 
 
In accordance with The Ontario Building Code 2024 (OBC), the proposed structure should be designed to 
resist earthquake load and effects as per OBC Subsection 4.1.8.   
 
Based on the condition of the underlying soil encountered at the boreholes, and the fact that any 
loose/soft soils will be removed, and our experience with the local soil conditions up to a depth of 30 m, 
the site can be overall be classified as Site Class D as per OBC Table 4.1.8.4B. 
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5.6 Pavement Design 
 
The earth subgrade soil is generally expected to primarily consist of fine granular deposits (sand, sandy 
silt).  Cognizant of the traffic volume and the subgrade soils, the following pavement component 
thicknesses (per Centre Wellington Development Manual, June 2024) are considered suitable for the 
subdivision roads: 
 

Pavement Component 

 

Local Road 

Component Thickness (mm) 

Collector Road 

Component Thickness (mm) 

HL3 Surface Asphaltic Concrete 
HL4 Binder Asphaltic Concrete 

40 
50 

50 
60 

Granular “A” Base Course 150 150 

Granular “B” Type II Sub-base Course 450 600 

Granular Base Equivalency (GBE) 630 770 

Note:  GBE denotes Granular Base Equivalency which is calculated using factors of 2 for asphaltic concrete, 1 for Granular “A” 
base and 0.67 for Granular “B” sub-base 

 
The pavement design considers that road construction will be carried out during the drier time of the 
year and that the subgrade is stable, not heaving under construction equipment traffic.  If the subgrade 
is wet or unstable, additional granular sub-base may be required.  
 
The subgrade should be prepared in accordance with the recommendations provided in Sections 5.1 and 
5.2 prior to placement of the granular base layers.  
 
The base and sub-base materials should be produced in accordance with the current OPSS specifications 
and placed and uniformly compacted to at least 100% SPMDD.  The asphaltic concrete should be placed 
and compacted in accordance with OPSS Form 310 and to a minimum of 92% of the Marshall Density 
(MRD).  Frequent in-situ density testing by this office should be carried out to verify that the specified 
degree of compaction is being achieved and maintained. 
 
SS-1 or SS-1HH tack coat should be applied to all binder course surfaces and vertical surfaces (i.e., curbs, 
pavement joints, etc.) prior to placement of asphalt.  Refer to OPSS 310 and OPSS 1101 for additional 
details. 
 
It should be noted that even well compacted trench backfill could settle for a period of time after 
construction.  In this regard, the surface course of the asphaltic concrete should be placed at least one 
(1) year after trench backfill is completed so as to allow any minor settlements to occur within the 
trench backfill.  The incomplete pavement structure may not be capable of supporting construction 
traffic.  Consequently, minor repairs of the sub-base, base and asphaltic concrete may be required prior 
to paving with the base course and/or the surface course asphaltic concrete. 
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Near the southern portion of the site, where water level depths are shallower (i.e., 2± m around 
Borehole 5), longitudinal sub-drains with positive drainage outlets are recommended to be installed at 
the subgrade level along the edges of the roadway construction to enhance the performance of the 
pavement.   
 
Positive drainage outlets should be provided at all low points of the prepared earth subgrade, such as 
stub drains extended from the catch-basins.  Systematic drainage of the granular base materials will 
promote the longevity of the pavement structure.  The prepared earth subgrade and final pavement 
surfaces should be graded to direct water runoff away from buildings, sidewalks, and other similar 
pertinent structures.  The roadway subgrade should be free of depressions and should have a 2% slope 
from the crown to the edge of the pavement. 
 
 
5.7 Infiltration Rates of On-Site Soils 
 
It is understood that the proposed subdivision will be connected to a stormwater management (SWM) 
facility which is planned to be constructed south of the site as part of a separate development.  
Nonetheless, it is expected that some infiltration features will be designed on-site.  
 
If an infiltration feature is to be included in the development of the property, it should be located below 
the footing drain/weeper and at least 5 m away from the proposed building footprints.  Additionally, the 
infiltration features should have the base located at least 1.0 m above the groundwater table, and a 
minimum infiltration rate of 15 mm/hr is required. 
 
Based on the results of grain size analyses and our experience, the hydraulic conductivity and infiltration 
rate of the native inorganic soil types encountered at the boreholes are estimated and provided in the 
following table and may be used for storm water management purposes: 
 

Material Hydraulic Conductivity (K) (cm/sec) Infiltration Rate (mm/hr) 

Fine to Medium Sand 
(Enclosures 22 and 23)  

1 x 10-2 75 to 150 

Sandy Silt to Sand and Silt  3 x 10-5 to 1 x 10-4 10 to 20 

Silt 1 x 10-5 3 to 5 

 
Considering the laterally and vertically extensive sand deposits, and generally deeper depths of the 
water table in the area (depths of 2.0± to 5.5± mbgs, corresponding to elevations between 423.5± and 
425.0± m across all seasons), the construction of on-site infiltration features is likely feasible. 
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5.8 Handling of Excess Soils 
 
Excess soil may be generated and removed off-site during the construction activities associated with the 
proposed site works.  The management of excess soil is now governed by O.Reg. 406/19, MECP 
document entitled “On-Site and Excess Soil Management Regulation”.  In accordance with the 
regulation, the Project Leader is responsible for the handling, storage, reuse, transportation, and 
removal of all soil.  To support off-site removal of excess soil, the following is required: 
 
 Planning Documentation 

 Assessment of Past Use 
 Sampling and Analysis Plan 
 Excess Soil Characterization Report 
 Excess Soil Destination Report 

 Tracking 
 Registry 
 Record Keeping 
 
No testing was conducted during this geotechnical investigation; however, soil sampling and analysis 
may be required as per the above-noted MECP document and/or as per the requirement of the 
receiving site owner(s), depending on the volume of excess soil generated during construction.  The 
analytical results and environmental assessment findings must be disclosed to the receiving site 
owner(s) and approval by the receiving site owner(s) be obtained prior to exporting/transferring the 
materials. 
 
If any impacted soils are discovered during construction, CVD should be contacted for sampling and 
testing to determine the limit of the impacted soils. 
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6.0 CLOSURE 

The Limitations of Report, as quoted in Appendix A, is an integral part of this report. 

We trust that the information presented in this report is complete within our terms of reference.  If 
there are any further questions concerning this report, please do not hesitate to contact our office. 

Yours truly, 
CHUNG & VANDER DOELEN ENGINEERING LTD. 

Yaroslav Chudin, E.I.T. Eric Y. Chung, M.Eng., P.Eng. 
Geotechnical Engineering Intern Principal Engineer 

Feb. 28, 2025



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

APPENDIX A 
 

LIMITATIONS OF REPORT 



APPENDIX “A”

                                                                                                                                                                                          

LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are based on information determined at the
testhole locations. Subsurface and groundwater conditions between and beyond the testholes may
differ from those encountered at  the testhole locations, and conditions may become apparent during
construction which could not be detected or anticipated at the time of the site investigation.  It is
recommended practice that the Soils Engineer be retained during construction to confirm that the
subsurface conditions throughout the site do not deviate materially from those encountered in the
testholes.

The comments made in this report on potential construction problems and possible methods are
intended only for the guidance of the designer. The number of testholes and their respective depths
may not be sufficient to determine all the factors that may affect construction methods and costs.  For
example, the thickness of surficial topsoil or fill layers may vary markedly and unpredictably.  The
contractors bidding on this project or undertaking the construction should, therefore, make their own
interpretation of the factual information presented and draw their own conclusion as to how the
subsurface conditions may affect their work.

The benchmark and elevations mentioned in this report were obtained strictly for use in the
geotechnical design of the project and by this office only, and should not be used by any other parties
for any other purposes.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it,
are the responsibility of such third parties.  CHUNG & VANDER DOELEN ENGINEERING LIMITED accepts
no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions
based on this report.

The design recommendations given in this report are applicable only to the project described in the text
and then only if constructed substantially in accordance with the details stated in this report.  Since all
details of the design may not be known, we recommend that we be retained during the final design
stage to verify that the design is consistent with our recommendations, and that assumptions made in
our analysis are valid.

This report does not reflect the environmental issues or concerns unless otherwise stated in the report.  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

APPENDIX B 
 

Draft Plan of Subdivision (Polocorp, December 10, 2024) & 
Drawing No. 1 – CVD Borehole Location Plan 
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APPENDIX C 
 

Single Well Response Test Analysis Charts 



Location: 968 St. David Street North & 6581 Highway 6, Fergus, ON Response Test: BH 1

Test Conducted by: Y.C. Test Date: 2024-03-11

Water level at t=0 [m]: 5.46 Static Water Level [m]: 5.22 Water level change at t=0 [m]: 0.25

 Page 1 of 2

Project: Polocorp Fergus Subdivision

Number: 1495

Client: Polocorp Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 5.462 0.247
2 0.0333 5.382 0.167
3 0.05 5.342 0.127
4 0.0667 5.312 0.097

5 0.1 5.282 0.067
6 0.1333 5.262 0.047
7 0.1833 5.242 0.027
8 0.2333 5.232 0.017

9 0.45 5.225 0.01
10 0.6 5.222 0.007
11 0.9833 5.22 0.005
12 1.2667 5.217 0.002

Response Test - Water Level Data and Analysis

Aquifer Thickness: 2.90 m

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979



Test Conducted by: Y.C. Test Date: 2024-03-11

Water level at t=0 [m]: 2.09 Static Water Level [m]: 1.99 Water level change at t=0 [m]: 0.09

 Page 2 of 2

Project: Polocorp Fergus Subdivision

Number: 1495

Client: Polocorp Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 2.087 0.093
2 0.0333 2.057 0.063
3 0.0667 2.037 0.043
4 0.1667 2.027 0.033

5 0.25 2.022 0.028
6 0.3167 2.017 0.023
7 0.4833 2.012 0.018
8 0.7833 2.007 0.013

9 1.1167 2.002 0.008
10 1.55 2.00 0.006

Aquifer Thickness: 6.20 m

Response Test - Water Level Data and Analysis

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979

Location: 968 St. David Street North & 6581 Highway 6, Fergus, ON Response Test: BH 5



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Table 1 – Summary of Groundwater Levels and Elevations & 
Figure 5 – Water Table Contours Interpretation  

(September 18, 2024)  



Table 1 - Summary of Water Levels, Elevations & Fluctuations 6581 Highway 6, Fergus
CVD Engineering Ltd.

Project: 1495

10-Nov-23 12-Dec-23 06-Feb-24 11-Mar-24 22-Jul-24 12-Sep-24 18-Sep-24 10-Nov-23 12-Dec-23 06-Feb-24 11-Mar-24 22-Jul-24 12-Sep-24 18-Sep-24 11-Mar-24 22-Jul-24 12-Sep-24 18-Sep-24

BH 1 429.41 430.55 1.14 1 x 10-4 5.39 5.22 4.83 4.94 424.02 424.19 424.58 424.46 0.17 0.56 0.44
BH 2 429.10 430.28 1.18 - 4.44 4.20 4.08 4.21 424.66 424.90 425.02 424.89 0.24 0.36 0.23
BH 3 428.87 429.89 1.02 - 5.12 4.89 4.55 4.64 423.75 423.98 424.32 424.23 0.23 0.57 0.49
BH 4 426.94 428.13 1.18 - 3.61 3.48 3.39 3.56 423.34 423.46 423.56 423.39 0.13 0.22 0.05
BH 5 425.61 426.87 1.26 9 x 10-5 2.10 1.99 2.02 2.27 423.51 423.62 423.59 423.34 0.11 0.09 -0.17

BH 101 428.68 429.79 1.10 - 3.80 3.82 424.88 424.87
BH 102 429.37 430.36 0.99 - 4.64 4.65 424.73 424.72
BH 103 428.31 429.27 0.96 - 3.76 3.77 424.55 424.53
BH 104 427.36 428.60 1.25 - 2.97 3.00 424.39 424.36
BH 105 428.15 429.20 1.05 - 4.44 4.45 423.71 423.70

Notes: 1) All Elevations Referenced to Geodetic Survey by CVD.

2) Bolded elevations represent the maximum water table aquifer elevation measured at each monitoring well throughout all seasons.
3) Negative water level indicates that water level is above ground.
4) : Monitoring well/piezometer dry
5) Negative fluctuation indicates drop in water level relative to baseline.
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(m/s)

Water Level (m Below Ground) Water Elevation (m Above Sea Level) Fluctuation Relative to February 6, 2024 (m)
Ground 

Elevation 
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Top Pipe 
Elevation 

(mASL)
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Figure 5: 
Water Table Interpretation (September 18, 2024)

Hydrogeological Assessment 
Proposed Residential Subdivision
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Fergus, ON
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ENCLOSURES 



                                                                                                                                                    

                                      Enclosure A 
 

Soil Abbreviations and Terms Used on Record of Borehole Sheets  
 

 
TERMINOLOGY DESCRIBING COMMON SOIL TYPES: 

Topsoil - mixture of soil and humus capable of supporting vegetation 
Peat - mixture of visible and invisible fragments of decayed organic matter 
Till - unstratified glacial deposit which may range from clay to boulders 
Fill - soil materials identified as being placed anthropologically  

 
          CLASSIFICATION (UNIFIED SYSTEM)                 TERMINOLOGY 

Clay <0.002mm      
Silt 0.002 to .075mm    Soil Composition % by Weight 
Sand 0.075 to 4.75mm      
                      Fine         0.075 to 0.425 mm    “traces” <10% 
                      Medium   0.425 to 2.0 mm    “some”(eg. some silt) 10-20% 
                      Coarse    2.0 to 4.75 mm    Adjective (eg. sandy) 20-35% 
Gravel 4.75 to 75mm    “and”(eg. sand and gravel) 35-50% 
                      Fine         4.75 to 19 mm 

                     Coarse    19 to 75 mm 
     

Cobbles 75 to 300mm      
Boulders >300mm      

 
Standard Penetration Resistance (SPT): Standard Penetration Resistance (‘N’ Values) refers to the number of blows 
required to advance a standard (ASTM D1586) 51 mm Ø (2 inch) split-spoon sampler by the use of a free falling, 63.5 Kg (140lbs) 
hammer. The number of blows from the drop weight is recorded for every 15 cm (6 inches).  The hammer is dropped from a distance of 
0.76m (30 inches) providing 474.5 Joules per blow.  When the sampler is driven a total of 45 cm (18 inches) into the soil, the standard 
penetration index (‘N’ Value) is the total number of blows for the last 30 cm (12 inches). 
 
Dynamic Cone Penetration Resistance (DCPT): Dynamic Cone Penetration Resistance is similar to a SPT with the 474.5 
Joule/blow impulse provided by the free falling hammer where the split-spoon sampler is replaced by a 51 mm Ø, 60˚ conical point and 
the number of blows is recorded continuously for every 30 cm (12 inches).  
  
         COHESIVE SOILS CONSISTENCY                       RELATIVE DENSITY OF COHESIONLESS SOIL 

       
 (kPa)            (P.S.F.) Nominal ‘N’ Value    ‘N’ Value 
       

Very Soft <12              <250 0-2  Very Loose  0-4 
Soft 12-25          250-500 2-4  Loose  4-10 
Firm 25-50          500-1000 4-8  Compact  10-30 
Stiff 50-100      1000-2000 8-15  Dense  30-50 

Very Stiff 100-200    2000-4000 15-30  Very Dense  >50 
Hard >200           >4000              >30      

  
MOISTURE CONDITIONS: 

 Cohesive Soil    Cohesionless Soil  
   DTPL- Drier than plastic limit    Damp  
 APL- About plastic limit    Moist  
   WTPL- Wetter than plastic limit    Wet  
 MWTPL- Much wetter than plastic limit    Saturated  

 
SAMPLE TYPES AND ADDITIONAL FIELD TESTS 
SS Split Spoon Sample   GS Grab Sample   PP Pocket Penetrometer 
 (obtained from SPT)  BS Bulk Sample   VANE Peak & Remolded shear   
AS Auger Sample   TW Thin Wall Sample or Shelby Tube DMT  Flat Plate Dilatometer  
 
LABORATORY TESTS 
SG Specific Gravity   S Sieve Analysis   W Water Content 
H Hydrometer   P Field Permeability   K Lab Permeability 
Wp Plastic Limit   Wl Liquid Limit   Ip Plasticity Index 
GSA Grain Size Analysis  C Consolidation   UNC Unconfined compression  
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PoloCorp Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    
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13

11

10

11
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18

15

above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 5.12 m
depth on February 6,
2024, and measured at
4.64 m depth on
September 18, 2024

428.64

428.12

420.62

230 mm TOPSOIL

firm, brown
CLAYEY SANDY SILT

trace gravel, trace topsoil, DTPL

compact to dense, brown

Fine SAND
trace silt

moist

----------
saturated

End of Borehole
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Method:
Size:

CME-55 Track
Hollow Stem Auger
83 mm I.D.

FILE No: 1495
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS
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E
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T

H
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)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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Ground Elevation:
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WATER
CONTENT
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WL

EYC

BOREHOLE No. 3

10 20 30428.87 m

Jan 16 - 24

PROJECT MANAGER:
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A
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E

 I
D

PoloCorp Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Jan 16 - 24
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5
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6

8

10

21

above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 3.61 m
depth on February 6,
2024, and measured at
3.56 m depth on
September 18, 2024

426.64

425.89

420.24

300 mm TOPSOIL

firm to stiff, brown
CLAYEY SANDY SILT
trace gravel, trace topsoil

DTPL

loose to compact, brown

Fine SAND
trace gravel, trace silt

moist

----------
saturated

----------
silt seam, trace clay

End of Borehole
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CME-55 Track
Solid Stem Auger
152 mm O.D.
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E
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T

H
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)

Client:

Project:

Location:

E
L

E
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./
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E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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Ground Elevation:
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WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 4

10 20 30426.94 m

Jan 16 - 24

PROJECT MANAGER:

S
A
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P

L
E

 I
D

PoloCorp Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Jan 16 - 24
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5

4

5

7

9

9

12

13

above-ground steel casing
set in concrete
bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 2.10 m
depth on February 6,
2024, and measured at
2.27 m depth on
September 18, 2024

425.43

423.76

417.36

180 mm TOPSOIL

loose, orangey brown

SANDY SILT
trace topsoil

moist to wet

loose to compact, brown

Fine SAND
trace silt

wet to saturated

----------
silt seam, trace clay

End of Borehole

1

2

3

4

5

6

7

8

SS

SS

SS

SS

SS

SS

SS

SS

0.18

1.85

8.25

EQUIPMENT DATA

S
Y

M
B

O
L

Enclosure No.:  5
Sheet  1  of  1

20 40 60 80

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0

10.5

D
E

P
T

H
(m

)

W
E

L
L

D
A

T
A

Machine:
Method:
Size:

CME-55 Track
Hollow Stem Auger
83 mm I.D.

FILE No: 1495
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E
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T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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Ground Elevation:
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CONTENT

(%)

WL

EYC

BOREHOLE No. 5

10 20 30425.61 m

Jan 16 - 24

PROJECT MANAGER:
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E

 I
D

PoloCorp Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Jan 16 - 24
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15
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above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 3.82 m
depth on September 18,
2024

428.50

427.93

427.33

420.88

419.08

180 mm TOPSOIL
very loose, orangey brown

SANDY SILT, moist

stiff, brown
CLAYEY SILT, some sand

trace gravel, DTPL

compact, brown

Fine to Medium SAND
trace gravel, trace silt

moist to wet

----------
saturated

----------
silty

compact, grey

SILT
trace to sand

trace clay

occ. clayey silt seams

saturated

End of Borehole
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Hollow Stem Auger
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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P
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PENETRATION RESISTANCE
STANDARD       DYN. CONE    
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Project:

Location:
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./
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E
P

T
H
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)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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Sep 11 - 24

PROJECT MANAGER:
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PoloCorp Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Sep 11 - 24
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17

above-ground steel casing
set in concrete

DCPT conducted from 0
to 3.95± m depth

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 4.65 m
depth on September 18,
2024

429.17

428.57

419.77

200 mm TOPSOIL

loose, orangey brown
SANDY SILT, moist

silty
----------

loose to compact, brown

Fine to Medium SAND
trace to some silt

trace gravel

moist to wet

----------
saturated

End of Borehole
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Hollow Stem Auger
83 mm I.D.
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO
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E
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H
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)

Client:

Project:

Location:

E
L

E
V

./
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E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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BOREHOLE No. 102

10 20 30429.37 m

Sep 12 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

PoloCorp Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Sep 12 - 24

C
V

D
 B

O
R

E
H

O
L

E
 (

20
17

) 
 1

49
5 

96
8 

S
T

. D
A

V
ID

 S
T

R
E

E
T

 N
O

R
T

H
, F

E
R

G
U

S 
(S

E
P

T
E

M
B

E
R

 2
02

4)
.G

P
J 

 C
V

D
_E

N
G

.G
D

T
  1

0-
1-

24



3

5
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13
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12
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24

14

above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 3.77 m
depth on September 18,
2024

427.51

426.96

420.21

very loose, dark brown
FILL, sand and silt

trace gravel, trace clay
trace topsoil, moist

loose, brown
SANDY SILT, trace gravel

trace clay, moist

compact, brown

Fine to Medium SAND
trace silt

moist

----------
saturated

End of Borehole
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CME-55 Track
Hollow Stem Auger
83 mm I.D.
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
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E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    
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)

Client:

Project:

Location:
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./
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T
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(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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BOREHOLE No. 103

10 20 30428.31 m

Sep 11 - 24

PROJECT MANAGER:
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D

PoloCorp Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Sep 11 - 24
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above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack
water level in monitoring
well measured at 3.0 m
depth on September 18,
2024

427.11

425.21

421.06

419.26

250 mm TOPSOIL

loose, orangey brown to brown

FILL, sand and silt
trace gravel, trace clay

occ. clayey silt seams

moist

moist
----------

loose to compact, brown

Fine to Medium SAND
trace to some silt

occ. silty sand seams

saturated

brown
----------

compact, grey

SILT
trace sand, trace clay

saturated

End of Borehole
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CME-55 Track
Hollow Stem Auger
83 mm I.D.
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO
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D
E

P
T

H
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February 28, 2025  
FILE NO.: 1495 
 
 
Polocorp Inc. 
379 Queen Street South 
Kitchener, ON 
N2G 1W6 
 
Attention: Mike Puopolo 

 
 

RE:  Preliminary Hydrogeological Investigation  
  Proposed Residential Development 
  6581 Highway 6, Fergus, Ontario 

 
 
This report summarizes the preliminary results of a hydrogeological investigation completed in support 
of a proposed residential development containing a combination of residential single units, stacked 
townhouses, mixed-use units, roadways, and parkland, located at 6581 Highway 6 in Fergus, Ontario. 
  
If you have any questions or concerns regarding the report, please contact the undersigned. 
 
Yours truly, 
CHUNG & VANDER DOELEN ENGINEERING LTD. 
 
 

 
 
Peter Dao, M.Sc., P.Geo.  
Manager, Environmental & Hydrogeology
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1.0 INTRODUCTION 
 
CHUNG & VANDER DOELEN ENGINEERING LTD. (CVD) has been retained by the ‘Client’, Polocorp Inc., to 
complete a scoped hydrogeological investigation for the property located at 6581 Highway 6 in Fergus, 
Ontario (“Site”) to support a proposed residential subdivision.  The proposed development area 
comprises part of Lot 17, Concession 16 of the Subject Lands.  
 
The purpose of the investigation is to evaluate existing hydrogeological conditions at the Site in support 
of a proposal for a residential subdivision and subsequent development, comprised of a combination of 
residential single units, stacked townhouses, mixed-use units, roadways, and park. 
 
This report presents the preliminary findings of the ongoing hydrogeological investigation, conducted 
between February and September 2024 for the proposed subdivision.  At the time of the writing of this 
report, only a Draft Plan of Subdivision (Polocorp Inc., December 10, 2024), as provided in Appendix A, 
was available for our review.  
 
The 20.03±-hectare (ha) Site is currently comprised of a cultivated agricultural field and a residential 
dwelling with its related structures fronting Highway 6. The Site is bound by Highway 6 to the west and 
predominantly by agricultural lands to the north, east, and south. An existing residential subdivision is 
situated southwest of the Site on the opposite side of Highway 6, and another residential subdivision is 
found approximately 400± m southeast of the property.  Figure 1 shows the location of the subject Site 
in the Town of Fergus. 
 
It is understood that the Site is proposed to be fully municipally serviced with the water and wastewater 
services. Although no current plans for on-Site stormwater management (SWM) facilities are available, it 
is expected that the property will be connected to a 2.41± ha sized SWM facility which is proposed to be 
constructed in the lot directly south of the Site (968 St. David Street North). A roadway network, 
connected to Highway 6, is planned throughout the subdivision. This investigation characterizes the 
hydrogeological setting and assesses potential impacts from future servicing. Other characteristics of the 
future development are to include a 0.89± ha sized parkland (Block 66). 
 
The overall objectives of the hydrogeological investigation are as follows: 

1. To characterize the hydrogeologic setting, using data from the current and previous investigations, 
with primary emphasis on the near surface hydrogeologic setting. 

2. To assess the roles (or functions) that groundwater and surface water have with respect to nearby 
environmental features at or adjacent to the property.   

3. To identify and evaluate potential impacts and opportunities to enhance groundwater and surface 
water contribution to receptors from the proposed development, and to make recommendations to 
safeguard these features from the potential impacts associated with the development. 

 
As this is a preliminary report, early in the investigation process, the objectives above cannot be fully 
addressed at this time.  An updated report will be provided after the completion of the investigative 
scope of work. 
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2.0   INVESTIGATION SCOPE 

2.1  BACKGROUND DATA REVIEW 
 
The following background information (Section 8.0 lists the specific information), which has been 
considered and reviewed as part of this investigation:  

 CVD Engineering Ltd.; Preliminary Geotechnical Investigation (May 28, 2024) 
 Golder; Hydrogeological Investigation, 8243 and 8282 Wellington Road 19, Ontario (February 

2022) 
 Grounded Engineering; Hydrogeological Assessment, 350 Wellington Road 7, Elora, Ontario 

(October 2022) 
 Government of Canada Environment and Natural Resources; Historical Data; Fergus Shand Dam 

Weather Station; 2024 Daily Data Reports 
 Grand River Conservation Authority; ESRI; ArcGIS; Map Your Property Tool (2024) 
 Karrow, P.F.; Pleistocene Geology of the Guelph Area, Southern Ontario; Geological Report 61; 

Map 22153, scale 1:63,360 (1968) (Figure 2) 
 Matrix Solutions Inc.; Centre Wellington Scoped Tier Three Water Budget Assessment 

(December 2017) 
 Polocorp; Draft Plan of Subdivision (December 10, 2024) (Appendix A) 
 MECP Water Well Records near Site (Appendix G) 
 Toporama Topographical Map (Ministry of Natural Resources, Retrieved June 11, 2024) (Figure 

1)  
 WSP Canada Inc.; Hydrogeological Investigation - Updated, 8243 and 8282 Wellington Road 19, 

Ontario (April 2023) 
 

2.2  BOREHOLE DRILLING & MONITORING WELL INSTALLATION 
 
As part of both the initial hydrogeological and preliminary geotechnical investigations completed 
between January 16 and 17, 2024, five (5) boreholes were advanced to depths of between 6.70 and 8.25 
m below existing grade, and monitoring wells were installed at each borehole location (labelled BH 1 to 
5). A supplemental investigation was completed, between September 11 and 12, 2024, in which eight (8) 
additional boreholes/monitoring wells (labelled BH 101 to 105) were drilled and installed to depths 
between 8.10 and 9.60 m below grade. These boreholes/wells were drilled/installed to investigate the 
shallow subsoil and shallow groundwater table conditions at the property. 
 
The investigation was completed using a track-mounted CME-55 drill rig, equipped with standard 83 mm 
inner diameter hollow stem augers (HSA) operated by Davis Drilling Ltd. of Milton, Ontario. Soil samples 
collected during the borehole investigation program were examined in the field and subsequently 
brought to CVD’s laboratory for tactile and textural examination.  Moisture content determinations 
were performed on all retrieved soil samples from the drilling program. 
 
The ground surface elevation of the boreholes, monitoring wells, and geomorphological features of the 
site were surveyed by CVD for the purpose of this report using a Network RTK Global Navigation Satellite 
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System (GNSS) Receiver. The survey data was collected using the UTM Zone 17N Projection, 
NAD83(CSRS)v7-2010 datum and Canada Geoid Model HT2_2010v70 (CGVD28). 
 

2.3  WELL DEVELOPMENT, WATER LEVEL MONITORING, & RESPONSE TESTS 
 
Each monitoring well was developed using Waterra™ polyethylene tubing and foot-valve hand pumps.   
As of the writing of this report, groundwater level monitoring was performed on five (5) occasions: on 
February 6, March 11, July 22, September 12, and September 18, 2024.  Groundwater levels were 
obtained at all of the monitoring wells and piezometer locations during each occasion. Table 1 provides 
a summary of the groundwater levels and calculated elevations for the five monitoring events.  
 
Well response tests (slug/bail tests) were completed at two (2) of the monitoring well locations 
(Boreholes 1 and 5) on March 11, 2024, to provide a more accurate estimate of the hydraulic 
conductivity (K) (or permeability) of the saturated aquifer subsoil strata, to assist in providing more 
accurate infiltration rates.  The hydraulic conductivities were calculated through the Aquifer Test 
software utilizing the Bouwer and Rice method. The results of the tests are graphically presented in 
Appendix C, and a summary of the data is also included in Table 1. 
 
Furthermore, two (2) grain size distribution analyses were carried out on representative subsoil samples 
to help identify and assist in providing estimates of hydraulic conductivities for the encountered 
groundwater-bearing subsoil deposits.  The results of these tests are presented in Enclosures 22 and 23. 
 
Additionally, to provide a more comprehensive summary of groundwater conditions at the Site, three 
(3) Van Essen DI801 10 m TD-Diver automated data loggers and one (1) Baro-Diver were installed in 
wells BH 1, 5, and 101. The automated monitoring of water level fluctuations at these wells using the 
data loggers is currently ongoing. 
 
 
3.0  SITE CHARACTERIZATION 

3.1  TOPOGRAPHY, DRAINAGE & WETLAND FEATURES 
 
The Site is located within the Upper Grand River watershed and is split between the West Montrose – 
Grand River Sub watershed and the Irvine Creek Sub watershed. Locally, the groundwater table and any 
surface water runoff traverses across the Site in a generally north to south orientation, towards the 
southern portion of the property and towards a wetland, located southeast of the Site.  
 
According to the Grand River Conservation Authority (GRCA), this wetland southeast of the property is 
GRCA-regulated and is split into two categories: marsh and swamp. Roughly the northern third of the 
wetland and a small section of the southeastern side of the area are designated as a swamp wetland, 
while the remainder of the wetland is designated as a marsh. The wetland includes multiple ponds 
connected by perennial streams. Occasional intermittent streams can be observed travelling along the 
north-south axis across the wetland, towards the southern streams/ponds. Various trees, frequent 
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cattails, and other marsh-related vegetation are present throughout most of the wetland.  The GRCA 
mapping for the regulated lands abreast of the wetlands and water courses are shown on Figure 3.  
 
Regionally, the surface topography decreases significantly towards Guelph and Kitchener/Waterloo, and 
generally increases north, towards The Grand Valley and Arthur. Elevations also decrease westward, 
towards Listowel, and significantly decrease eastward, towards Brampton. Currently, the topography in 
the area is formed from the most recent glacial activity (Wisconsin). The area around Fergus is full of 
kames associated with the Orangeville Moraine (Karrow, 1968). Figure 1 shows the topographic 
contours across the Site. 
 
Local Site topography is considered ‘rolling land’, with ground elevations from north to south across the 
Site ranging from 430± to 425± mASL. There is also generally a slight increase in surface elevation from 
east to west, across the Site. The current terrain on-Site is relatively even, with no major undulations, or 
topographical features.  In general, runoff will mimic topography flowing to low elevations where 
watercourses and wetlands are present.  As a result, surface runoff from the farm fields is anticipated to 
be primarily controlled by topography and to drain towards the relatively lower lying south/wetland 
southeast of the Site. 
 
Most of the Site consists of a farm field with occasional minor residential/grassy areas fronting Highway 
6. Occasional medium to large sized trees can be found along the boundaries of the property. 
 

3.2  GEOLOGIC SETTING 
 
Surface geological mapping for the area (by Karrow P.F., 1968) is presented in the Quaternary Geology 
map of Figure 2.  According to Karrow (1968), the Site is primarily underlain by lacustrine, kame 
deposits, comprising mainly outwash sands, with an underlying Wentworth till unit. Both deposits were 
laid down during the late Wisconsinan stage of the Pleistocene period. The local topography of the area 
has been largely influenced by the presence of The Wentworth Till. The entire area is underlain by 
dolostone bedrock of the Guelph Formation. This is confirmed through the MECP well record data for 
drinking water wells in the area surrounding the property, as included in Appendix G. According to the 
records, bedrock was encountered at depths between 24± and 32± m below existing grade (mbeg). 
Bedrock outcrops can be found in certain areas around Fergus and are notably present towards the 
southwest within the Elora Gorge. 
 
The monitoring well recorded data and borehole log data (Enclosures 1 to 5 and 9 to 13) collected 
during the Site investigation are generally consistent with Quaternary geological mapping.  Based on the 
drilled boreholes, the soils encountered generally consist of 180 to 300 mm of topsoil predominantly 
underlain by a major deposit of fine to medium sand with trace to some silt which extends to between 
at least 8.10 and 9.60 mbeg. Occasional silt and/or clayey silt seams were observed within the sand 
deposit. Minor seams/layers of grey silt were encountered near the bottom of Boreholes 4, 5, 101, 104, 
and 105, which likely indicate the transition zone to the clayey silt till underlying the area. This clayey silt 
geological unit is presumed to be the Wentworth Till deposit, referred to in Karrow (1968). It should be 
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noted that the deposit was not directly encountered during borehole investigation at the Site; however, 
it is expected that it is present, just at deeper depths. 
 

3.3  HYDROGEOLOGIC SETTING 
 
3.3.1  Water Table Depth and Configuration  
 
The water table exists predominantly within the shallow fine granular deposits (fine to medium sand, silt 
subsoils) encountered beneath the entire Site. The encountered depth of the groundwater table greatly 
reduces from north to south across the property. Table 1 summarizes the groundwater level 
measurements collected thus far during this investigation from the period extending from February 
2024 to September 2024 at all of monitoring well locations. 
 
Figure 5 presents an interpretation of the water table configuration and shallow groundwater flow 
directions across the property using the groundwater elevation measurements gathered on September 
18, 2024.  As expected, the water table mimics the topography with shallow groundwater flowing 
southerly towards the south/southeastern portion of the Site in the direction of the nearby wetland.  
 
During the monitoring period, according to the gathered data, groundwater levels were encountered at 
depths ranging between 4.83 (BH 1) and 2.02 mbeg (BH 5), corresponding to elevations ranging between 
425.02 and 423.56 masl according to the July 22, 2024, water levels measurements. It should be noted 
that these high-water levels documented during the summer season are likely caused by the abnormally 
high amount of precipitation experienced throughout the first half of 2024.  Furthermore, groundwater 
level monitoring is required to understand the seasonal and yearly variability in groundwater elevations 
across the Site. Ongoing groundwater monitoring is being conducted on a seasonal basis to provide an 
evaluation of the seasonal variability of the groundwater table and its fluctuations.   
 
Appendix D includes a summary table of measured groundwater levels (Table 1) and interpreted 
hydrographs collected during the monitoring period. The hydrographs were plotted against monthly 
precipitation data sourced from the Government of Canada Environment and Natural Resources Daily 
Data Reports for the Fergus Shand Dam weather station, the nearest active weather station to the Site. 
 
 
3.3.2  Groundwater Infiltration and Recharge  
 
Groundwater infiltration rates are expected to be generally high across the Site due to the 
predominance of the sand deposit and the relatively deep depth of the water table. Infiltration and 
recharge areas are also heavily influenced by the topographical features of the land, which in this case 
promotes shallow groundwater to flow towards the south.  
 
Based on the single well response tests and physical examination of the soil deposits, the correlating 
estimated infiltration rates for the various surficial soils at the property range as follows:  
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 Fine to Medium Sand: 75 to 150 mm/hr 
 Silty Sand: 15 to 30 mm/hr 
 Sandy Silt to Sand and Silt: 10 to 20 mm/hr 
 Silt: 3 to 5 mm/hr 
 Clayey Silt Till: <1 mm/hr 

 
According to data layers provided from the GRCA-Web GIS application, the property has a recharge rate 
of 140± to 320± mm/year. Recharge/infiltration should be generally high due to the ubiquitous presence 
of the fine sand deposit and its overall ‘dry’ condition, since the water table during the peak 
groundwater elevation period (February to March 2024) was encountered at depths of between 2± to 
5± mbeg.  
 

3.4  SOURCE WATER PROTECTION AND GROUNDWATER USE 
 
The entire Site is located within the Fergus Wellhead Protection Area (WHPA). Fergus currently has six 
(6) municipal supply wells (wells F1, F2, F4, F5, F6, F7), with the Site located in between three of these 
wells (F4, F6, F7). According to data provided on the GRCA-Web GIS application, most of the property is 
classified as WHPA-C, denoting an area in which travel time is between 2 to 5 years, and with a 
vulnerability score of 6. The entire eastern boundary of the Site falls with WHPA-B for the municipal 
well, F6, denoting an area in which the groundwater travel time to the well is 2 years or less, and having 
a vulnerability score of 8. Both sections are considered to have a medium vulnerability. It should also be 
noted that the Belwood Reservoir, where the lake levels are controlled by the Fergus Shand Dam, is 
located along the Grand River, upstream of Fergus. 
 
All six (6) of the existing municipal supply wells pump groundwater from the dolostone bedrock aquifers 
of the Guelph, Gasport, and Goat Island Formations. They are both primarily cased and open in the 
Guelph Formation dolostone. One of these six wells (F2), which is now inactive, is a well with 
groundwater under the direct influence of surface water (GUDI). Transmissivity values of the Fergus 
wells range between 52 to 395 m2/day (Matrix Solutions Inc., 2017). The wells were drilled to depths of 
between 76.5 mbeg (F2) and 138.7 mbeg (F7). 
 
Regarding the water quality at the Site, two (2) groundwater samples were submitted from monitoring 
wells BH 1 and 5 for analysis of general chemistry, nutrients, and metals. These samples were submitted 
to the AGAT Laboratories of Mississauga for testing/analysis, with results being provided in Appendix F. 
No major concerns were identified. Elevated levels of iron were present which exceed the aesthetic 
drinking water objectives; however, this is naturally occurring within the shallow groundwater of the 
area. Minor amounts of cadmium, cobalt, copper, vanadium, and zinc were also detected. Slightly 
elevated amounts of sulphate were also detected in monitoring well BH 5. No chemical threats to 
groundwater at the Site were detected.  
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4.0 WATER BUDGET ASSESSMENT 
 
Pre-Development Water Balance 
 
Precipitation ultimately becomes split into three ‘water budget’ components: evapotranspiration, 
runoff, and recharge, with the latter two often referred to together as ‘the water balance’ (i.e., the 
remainder after evapotranspiration is removed).  Groundwater recharge rates will vary at a given site 
based on the permeability of the surficial deposits but will also depend on topography and type of 
vegetative cover.  Most of the subject property has been historically agricultural and has had different 
types of crops depending on the year, with no crop planted at all during certain portions of the year. 
 
A pre-development water balance for the property has been estimated using the Water Balance Method 
(WBM) of Thornthwaite and Mather (1957), a method cited in the MECP document “Stormwater 
Management Planning and Design Manual” (March 2003) to estimate evapotranspiration.  The 
calculations utilize the 1981-2010 ‘Climate Normals’ from the closest weather station located at the 
Fergus Shand Dam (gives an annual precipitation rate of 946 mm/yr) and considers a combination of 
cultivated land use with moderately deep-rooted crops (e.g. wheat), pasture & lawns, and impervious 
surfaces. Using these conditions, the subject Site has an average evapotranspiration rate of about 56.5% 
(or 536 mm/yr) and remaining ‘water balance’ of about 43.5% (410 mm/yr) is estimated.   
The 2003 MECP document also provides a methodology for estimating the proportions of the water 
balance that ultimately become runoff vs. recharge, based on applicable infiltration factors for soil, 
vegetative cover, and topography.   
 
The overall water balance and water budget calculations are included in Appendix E.  In summary, the 
pre-development average annual water budget for the 20.03± ha property is as follows:  
 

A) Pervious Cultivated Land of 18.86 ha 
 

 Precipitation   946 mm/yr         178,349 m3/yr  
 Evapotranspiration  536 mm/yr 101,010 m3/yr 
 Water Balance   410 mm/yr   77,339 m3/yr 
 Recharge   287 mm/yr   54,137 m3/yr 
 Runoff    123 mm/yr   23,202 m3/yr 
 

B) Pervious Pasture & Lawns of 1.00 ha 
 

Precipitation   946 mm/yr    9,459 m3/yr  
 Evapotranspiration  536 mm/yr    5,357 m3/yr 
 Water Balance   410 mm/yr    4,102 m3/yr 
 Recharge   308 mm/yr    3,076 m3/yr 
 Runoff    103 mm/yr    1,025 m3/yr 
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C) Impervious Rooftops to Pervious Areas of 0.17 ha 
 

Precipitation   946 mm/yr     1,627 m3/yr  
 Evapotranspiration  95 mm/yr        163 m3/yr 
 Water Balance   851 mm/yr     1,464 m3/yr 
 Recharge   213 mm/yr        366 m3/yr 
 Runoff    638 mm/yr     1,098 m3/yr 
 
The target recharge quantity for matching in post-development is 57,580 m3/yr. Recharge can likely be 
met through a stormwater management design utilizing enhanced infiltration facilities as Low Impact 
Development (LID) infrastructure for the developed Site.  
 
 
5.0 SITE SERVICING REQUIREMENTS & IMPACT ASSESSMENT 
 

5.1 WASTEWATER SYSTEMS & POTENTIAL IMPACT OF EFFLUENT 
 
The proposed subdivision will be connected to municipal sanitary sewers.  No private wastewater 
treatment system requirements are anticipated for the proposed subdivision. 
 

5.2 WATER SUPPLY & POTENTIAL IMPACT OF WATER TAKING 
 
The proposed subdivision will be serviced by municipal water services.  No private water supply service 
requirements are anticipated.  
 

5.3 STORMWATER MANAGEMENT & POTENTIAL IMPACT TO GROUNDWATER RECHARGE 
 
The proposed subdivision will be serviced by municipal stormwater management works; however, at the 
time of the writing of this report, no specific design drawings/plans were available. It is understood 
there are plans to connect the proposed development at the Site to the 2.41± ha SWM facility that is 
proposed for a separate subdivision development on the adjacent lot south of the Site. The general 
shallow groundwater gradient travels towards the proposed location of the SWM facility. As the 
realization of the project proceeds, addendums addressing stormwater management and any 
theoretical impacts to groundwater recharge including proposed LID infrastructure at the Site may be 
provided during the detailed design stage. 
 
It is recommended that water balance and quality of water are maintained throughout the property, 
and any potential effects associated with erosion and sedimentation control to the 
topographical/environmental features are properly designed and controlled. 
 
The Stormwater Management Planning and Design Manual (March 2003) provided by the Ministry of 
Environment may be used as a reference to the planning of the stormwater systems. Additionally, the 
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Township of Centre Wellington Sewer Use By-Law No. 2022-66 should be consulted.  
 
Further groundwater monitoring is being performed to better understand the water table and its 
seasonal variations to support development design. 
 
Due to the abundance of ‘dry’ and highly permeable sands throughout much of the Site, infiltration 
galleries, open ditches and/or swales, and or soak away pits can be constructed into the sandy soils to 
maintain pre-development recharge rates. Further recommendations may be provided once a more 
detailed plan is available. 
 
 
6.0 CONCLUSIONS & RECOMMENDATIONS 
 
Based on the results of the hydrogeological investigation described in this report, the following 
conclusions and recommendations are provided: 
 
1. The subject property is predominantly underlain by fine to medium grained sand deposits of the late 

Wisconsin stage of the Pleistocene period, which likely reduce in thickness from north to south 
across the property. A clayey silt till deposit, likely the Wentworth Till, is believed to underly the fine 
granular deposits. During the spring to early summer 2024 period, the groundwater table depths 
ranged between 5.39 (BH 1) and 1.99 mbeg (BH 5) across the property, corresponding to elevations 
between 425.02 and 423.56 masl.  

 
2. Topography decreases in elevation from north to south with ground surface elevations 

approximately ranging from between 430± to 425± mASL. Shallow groundwater generally mimics 
the topography of the Site and flows towards the southern portion of the property and towards the 
nearby wetland located southeast of the Site.   

 
3. Due to the predominance of the underlying fine sand deposits with a high infiltration rate (100± 

mm/hr), and the relatively deeper lying groundwater table of the Site (2± to 5± mbeg, March 2024), 
infiltration/recharge opportunities throughout the Site should be abundant. Based on the calculated 
pre-development water balance, the Site has an average evapotranspiration rate of about 56.5% (or 
536 mm/yr) and a remaining ‘water balance’ of about 43.5% (410 mm/yr) is estimated. The target 
recharge quantity for matching in post-development is 57,580 m3/yr. 

 
4. The property falls within the Fergus Wellhead Protection Area (WHPA) and is currently classified as 

WHPA-C and WHPA-B with an overall medium vulnerability rating between 6 and 8. The property is 
located between three (3) of the six (6) Fergus municipal supply wells. No chemical threats or 
concerns were identified within the property bounds. 
 

5. Site servicing (wastewater, water supply, stormwater management) for the development is to be 
fully municipally supplied. At the time of the writing of this report, no specific design drawings / plans 
were available. It is also recommended that as design plans are updated and information becomes 
available, addendums be added to address the specific site servicing issues.  
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6. Seasonal groundwater monitoring is incomplete and is ongoing at the Site to better characterize the 
hydrogeological setting and groundwater/surface water interactions. 

 
7. It is recommended that once finished floor elevations and a site grading plan are available, that CVD 

be retained to review the final design and provide updates to the recommendations and conclusions 
provided in this report. Based on the final design, additional boreholes/monitoring wells might be 
required to delineate the extent of the water table and provide additional information. 

 
 
7.0 CLOSING 
 
This hydrogeological investigation report has been prepared for the exclusive use of the Client and their 
assigns for specific application to this project property.  
 
The assessment was conducted in accordance with the verbal and written requests from the Client, and 
generally accepted assessment practices. Performance of this assessment is intended to reduce, but not 
eliminate, uncertainty regarding the hydrogeological conditions encountered at the project site, given 
reasonable limits of time and cost.  No other warranty, expressed or implied, is made. 
 
We trust this report is sufficient for your immediate requirements. If you have any questions, please do 
not hesitate to contact the undersigned. 
 
 
Respectfully submitted,   
CHUNG & VANDER DOELEN ENGINEERING LTD. 
 
 
 
 
 
 
 
Yaroslav Chudin, EIT     Gavin R. O’Brien M.Sc., P.Geo. 
Geotechnical Engineering Intern    Senior Hydrogeologist 
 
 
 
 
 
 
 
 
Peter Dao, M.Sc., P.Geo.   
Manager, Environmental & Hydrogeology 
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APPENDIX B 
 

Figures 1 to 5 
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Figure 2 - Quaternary Geology
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Figure 3 - Watershed Mapping
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Figure 4: 
Monitoring Well and Piezometer Locations
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APPENDIX C 
 

Well Response Test Analysis Charts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Location: 968 St. David Street North & 6581 Highway 6, Fergus, ON Response Test: BH 1

Test Conducted by: Y.C. Test Date: 2024-03-11

Water level at t=0 [m]: 5.46 Static Water Level [m]: 5.22 Water level change at t=0 [m]: 0.25

 Page 1 of 2

Project: Polocorp Fergus Subdivision

Number: 1495

Client: Polocorp Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 5.462 0.247
2 0.0333 5.382 0.167
3 0.05 5.342 0.127
4 0.0667 5.312 0.097

5 0.1 5.282 0.067
6 0.1333 5.262 0.047
7 0.1833 5.242 0.027
8 0.2333 5.232 0.017

9 0.45 5.225 0.01
10 0.6 5.222 0.007
11 0.9833 5.22 0.005
12 1.2667 5.217 0.002

Response Test - Water Level Data and Analysis

Aquifer Thickness: 2.90 m

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979



Test Conducted by: Y.C. Test Date: 2024-03-11

Water level at t=0 [m]: 2.09 Static Water Level [m]: 1.99 Water level change at t=0 [m]: 0.09

 Page 2 of 2

Project: Polocorp Fergus Subdivision

Number: 1495

Client: Polocorp Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 2.087 0.093
2 0.0333 2.057 0.063
3 0.0667 2.037 0.043
4 0.1667 2.027 0.033

5 0.25 2.022 0.028
6 0.3167 2.017 0.023
7 0.4833 2.012 0.018
8 0.7833 2.007 0.013

9 1.1167 2.002 0.008
10 1.55 2.00 0.006

Aquifer Thickness: 6.20 m

Response Test - Water Level Data and Analysis

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979

Location: 968 St. David Street North & 6581 Highway 6, Fergus, ON Response Test: BH 5



  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX D 
 

Table 1 – Water Level Measurements & Hydrograph  
(February 2024 to September 2024) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 1 - Summary of Water Levels, Elevations & Fluctuations 6581 Highway 6, Fergus
CVD Engineering Ltd.

Project: 1495

10-Nov-23 12-Dec-23 06-Feb-24 11-Mar-24 22-Jul-24 12-Sep-24 18-Sep-24 10-Nov-23 12-Dec-23 06-Feb-24 11-Mar-24 22-Jul-24 12-Sep-24 18-Sep-24 11-Mar-24 22-Jul-24 12-Sep-24 18-Sep-24

BH 1 429.41 430.55 1.14 1 x 10-4 5.39 5.22 4.83 4.94 424.02 424.19 424.58 424.46 0.17 0.56 0.44
BH 2 429.10 430.28 1.18 - 4.44 4.20 4.08 4.21 424.66 424.90 425.02 424.89 0.24 0.36 0.23
BH 3 428.87 429.89 1.02 - 5.12 4.89 4.55 4.64 423.75 423.98 424.32 424.23 0.23 0.57 0.49
BH 4 426.94 428.13 1.18 - 3.61 3.48 3.39 3.56 423.34 423.46 423.56 423.39 0.13 0.22 0.05
BH 5 425.61 426.87 1.26 9 x 10-5 2.10 1.99 2.02 2.27 423.51 423.62 423.59 423.34 0.11 0.09 -0.17

BH 101 428.68 429.79 1.10 - 3.80 3.82 424.88 424.87
BH 102 429.37 430.36 0.99 - 4.64 4.65 424.73 424.72
BH 103 428.31 429.27 0.96 - 3.76 3.77 424.55 424.53
BH 104 427.36 428.60 1.25 - 2.97 3.00 424.39 424.36
BH 105 428.15 429.20 1.05 - 4.44 4.45 423.71 423.70

Notes: 1) All Elevations Referenced to Geodetic Survey by CVD.

2) Bolded elevations represent the maximum water table aquifer elevation measured at each monitoring well throughout all seasons.
3) Negative water level indicates that water level is above ground.
4) : Monitoring well/piezometer dry
5) Negative fluctuation indicates drop in water level relative to baseline.

Well Pipe Length 
(m)

Hydraulic 
Conductivity 

(m/s)

Water Level (m Below Ground) Water Elevation (m Above Sea Level) Fluctuation Relative to February 6, 2024 (m)
Ground 

Elevation 
(mASL)

Top Pipe 
Elevation 

(mASL)
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APPENDIX E 
 

Water Balance Calculation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Pre-Development Water Budget Calculations - 6581 Highway 6, Fergus Feb-25

Pervious Areas (Cultivated Land and Grassed Pasture, with Trees and Shubs)

Determination of Evapotranspiration and Water Balance Components - by Water Balance Method (Thornthwaite & Mather, 1957)

Precipitation: Fergus Shand Dam (1981-2010),  Vegetation: Moderately-Deep Crops, Mature Grasses with Trees/Shubs,  Soil: Fine Sand and Clay

Units Annual % Total JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Temperature deg C 6.68 -7.4 -6.3 -1.9 5.7 12.2 17.5 20.0 19.0 14.9 8.3 2.1 -3.9

Heat Index (i) - 35.09 0.00 0.00 0.00 1.22 3.86 6.66 8.16 7.55 5.22 2.15 0.27 0.00

Unadjusted PET (UPET) mm/day 1.038 0.00 0.00 0.00 0.87 1.91 2.78 3.20 3.03 2.35 1.28 0.31 0.00

latitude correction (r) - 24.3 24.5 30.6 33.6 37.9 38.5 38.8 36 31.2 28.5 24.2 23

Potential Evapotranspiration (PET) mm 559.3  0.0 0.0 0.0 29.2 72.5 107.1 124.0 109.1 73.5 36.5 7.4 0.0

Precipitation (P) mm 945.9 100.0 67.9 55.9 59.6 74.1 86.9 83.8 89.2 96.6 93.1 77.2 93 68.6

P - PET mm 67.9 55.9 59.6 44.9 14.4 -23.3 -34.8 -12.5 19.6 40.7 85.6 68.6

Accum. Water Loss mm   0.0 -23.3 -58.1 -70.6   

Soil Moisture Retention (Storage - ST) mm 75.0 75.0 75.0 75.0 75.0 54.0 34.0 28.0 47.6 75.0 75.0 75.0

Storage Change (ΔST) mm 75.0 0.0 0.0 0.0 0.0 -21.0 -20.0 -6.0 19.6 27.4 0.0 0.0

Actual Evapotranspiration (AE) mm 535.7 56.6 0.0 0.0 0.0 29.2 72.5 104.8 109.2 102.6 73.5 36.5 7.4 0.0

Water Balance as Surplus/Deficit mm 410.2 43.4 67.9 55.9 59.6 44.9 14.4 -21.0 -20.0 -6.0 19.6 40.7 85.6 68.6

Determination of Water Balance as 'Combined-Runoff' (Recharge + Direct Runoff) - (using WBM Assumptions)

Soil Moisture Surplus (SMS) mm 158.2 0.0 0.0 0.0 44.9 14.4 0.0 0.0 0.0 0.0 13.3 85.6 0.0

Water Balance from SMS (Assumption 1) mm 144.8 10.8 5.4 2.7 23.8 19.1 9.6 4.8 2.4 1.2 0.6 43.1 21.5

0.03 0.01 0.00 0.00 7.20 3.60 1.80 0.90 0.45 0.22 0.11 0.06

0.04 0.02 0.01 22.47 11.23 5.62 2.81 1.40 0.70 0.35 0.18 0.09

10.69 5.35 2.67 1.34 0.67 0.33 0.17 0.08 0.04 0.02 42.78 21.39

Accumulated Snow (Assumption 2) mm 252.0 0.0 0.0 0.0 252.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Water Balance from Snow (Assumption 3) mm 252.0 0.5 0.3 0.1 25.2 113.4 56.7 28.4 14.2 7.1 3.5 1.8 0.9

Water Balance as 'Combined-Runoff' mm 396.8 42.0 11.3 5.7 2.8 49.0 132.5 66.3 33.1 16.6 8.3 4.1 44.8 22.4

Assumptions for Monthly 'Combined-Runoff' Estimations (from WBM):

1 - Combined 'Runoff' from the Soil Moisture Surplus is assumed to be 50% in the first month and then 50% of the remaining soil surplus each following month.

2 - All Snow is Accumulated and Stored throughout Winter Sub-Zero Months (i.e. No melt until first above-zero month)

3 - Combined 'Runoff' from Snowmelt is assumed to be 10% of the Accumulated Snow in the first month and then 50% of the remaining snowmelt in each following month.  

Determination of Recharge + Direct Runoff Components - using MOE Infiltration Factor Method (MOE 1995, 2003)

Catchment Area (m2) EvapoT Balance Recharge Runoff EvapoT Balance Recharge Runoff

Sum (mm) (mm) (mm) (mm) (m3/yr) (m3/yr) (m3/yr) (m3/yr)

Pervious, Cultivated Land Rolling 0.2 Sand 0.4 Cultivated 0.1 0.7 535.7 410.2 287.1 123.1 101,010 77,339 54,137 23,202

188,550 m2   56.6% 43.4% 30.4% 13.0% 56.6% 43.4% 30.4% 13.0%

Pervious, Pasture & Lawns Rolling 0.2 Sand 0.4 Pasture 0.15 0.75 535.7 410.2 307.6 102.5 5,357 4,102 3,076 1,025

10,000 m2  & Lawns  56.6% 43.4% 32.5% 10.8% 56.6% 43.4% 32.5% 10.8%

Pervious, Woodland/Wetland Rolling 0.2 Sand 0.4 Woodland 0.2 0.8 535.7 410.2 328.1 82.0 0 0 0 0

0 m2  & Wetland  56.6% 43.4% 34.7% 8.7% 0.0% 0.0% 0.0% 0.0%

Impervious Rooftops to Pervious Areas       0.25 94.6 851.3 212.8 638.5 163 1,464 366 1,098

1,720 m2     10.0% 90.0% 22.5% 67.5% 10.0% 90.0% 22.5% 67.5%

Total Site            106,530 82,905 57,580 25,325

200,270 m2    56.2% 43.8% 30.4% 13.4%

Assumptions for Evapotranspiration/Recharge/Runoff Proportioning

1 - Pervious Areas - by MOE Infiltration Factor Method (MOE 1995, 2003)  

2 - Impervious Areas Shed to Pervious Areas - Assume 10% Lost to Evapotranspiration and Balance Split 25/75% to Recharge/Runoff

MOE Infiltration Factors (0 to 1.00)
Annual Rates Annual Rates

Topography Soil Cover



  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX F 
 

Water Chemistry Results  
(AGAT Laboratories of Mississauga, Ontario) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CLIENT NAME: CHUNG AND VANDER DOELEN
311 VICTORIA STREET NORTH
KITCHENER, ON   N2H5E1    
(519) 742-8979

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Yris Verastegui, Inorganic Team LeadWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 10

Mar 22, 2024

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*Notes

Disclaimer:
· All work conducted herein has been done using accepted standard protocols, and generally accepted practices and methods. AGAT test methods may 

incorporate modifications from the specified reference methods to improve performance.
· All samples will be disposed of within 30 days after receipt unless a Long Term Storage Agreement is signed and returned. Some specialty analysis may 

be exempt, please contact your Client Project Manager for details.
· AGAT’s liability in connection with any delay, performance or non-performance of these services is only to the Client and does not extend to any other 

third party. Unless expressly agreed otherwise in writing, AGAT’s liability is limited to the actual cost of the specific analysis or analyses included in the 
services.

· This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
· The test results reported herewith relate only to the samples as received by the laboratory.
· Application of guidelines is provided “as is” without warranty of any kind, either expressed or implied, including, but not limited to, warranties of 

merchantability, fitness for a particular purpose, or non-infringement. AGAT assumes no responsibility for any errors or omissions in the guidelines 
contained in this document.

· All reportable information as specified by ISO/IEC 17025:2017 is available from AGAT Laboratories upon request.
· For environmental samples in the Province of Quebec: The analysis is performed on and results apply to samples as received. A temperature above 6°C 

upon receipt, as indicated in the Sample Reception Notification (SRN), could indicate the integrity of the samples has been compromised if the delay 
between sampling and submission to the laboratory could not be minimized.

24T129206AGAT WORK ORDER:

ATTENTION TO: Yaroslav Chudin

PROJECT: 1495

Laboratories (V1) Page 1 of 10

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
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BH5BH1 BH6 BH7SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

2024-03-11
11:30

2024-03-11
11:30

2024-03-11
11:30

2024-03-11
11:30

DATE SAMPLED:

5722603 5722663 5722665 RDL 5722666G / S RDLUnitParameter

480 497 596 2 1620Electrical Conductivity 2µS/cm

7.43 7.64 7.62 NA 7.41pH NA6.5-8.5pH Units

6.53 6.62 6.72 6.36Saturation pH (Calculated)

0.896 1.02 0.896 1.05Langelier Index (Calculated)

679 688 664 0.5 1260Hardness (as CaCO3) (Calculated) 0.5mg/L

224 338 412 10 706Total Dissolved Solids 10mg/L

291 255 206 5 271Alkalinity (as CaCO3) 5mg/L

291 255 206 5 271Bicarbonate (as CaCO3) 5mg/L

<5 <5 <5 5 <5Carbonate (as CaCO3) 5mg/L

<5 <5 <5 5 <5Hydroxide (as CaCO3) 5mg/L

<0.05 <0.05 <0.05 0.05 <0.05Fluoride 0.05mg/L

9.18 2.04 27.3 0.12 269Chloride 0.10mg/L

1.48 12.8 24.9 0.05 <0.05Nitrate as N 0.05mg/L

<0.05 <0.05 <0.05 0.05 <0.05Nitrite as N 0.05mg/L

<0.05 <0.05 <0.05 0.05 <0.05Bromide 0.05mg/L

1.62 30.1 6.71 0.10 31.5Sulphate 0.10mg/L

<0.10 <0.10 <0.10 0.10 <0.10Ortho Phosphate as P 0.10mg/L

0.05 0.06 <0.02 0.02 0.03Ammonia as N 0.02mg/L

0.000774 0.00151 <0.000002 0.000002 0.000453Ammonia-Un-ionized (Calculated) 0.0000020.02mg/L

0.73 0.74 1.22 0.06 2.03Total Phosphorus 0.02*mg/L

7.6 9.2 8.4 0.5 14.4Total Organic Carbon 0.5mg/L

<2.50 <2.50 <2.50 2.50 4.55True Colour 2.50TCU

92.5 192 60.3 0.5 97.6Turbidity 0.5NTU

204 209 192 0.20 394Total Calcium 0.20mg/L

41.1 40.4 44.9 0.10 65.9Total Magnesium 0.10mg/L

3.04 3.57 3.32 0.50 6.64Total Potassium 0.50mg/L

3.94 4.32 3.03 0.10 98.5Total Sodium 0.10mg/L

0.004 0.008 <0.004 0.004 <0.004Aluminum-dissolved 0.004*mg/L

<0.003 <0.003 <0.003 0.003 <0.003Total Antimony 0.0030.020mg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-03-13

Certificate of Analysis

ATTENTION TO: Yaroslav ChudinCLIENT NAME: CHUNG AND VANDER DOELEN
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PROJECT: 1495
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BH5BH1 BH6 BH7SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

2024-03-11
11:30

2024-03-11
11:30

2024-03-11
11:30

2024-03-11
11:30

DATE SAMPLED:

5722603 5722663 5722665 RDL 5722666G / S RDLUnitParameter

0.006 0.008 0.007 0.003 0.007Total Arsenic 0.0030.1mg/L

0.043 0.059 0.050 0.002 0.203Total Barium 0.002mg/L

<0.001 <0.001 <0.001 0.001 <0.001Total Beryllium 0.001*mg/L

0.026 0.031 0.017 0.010 0.031Total Boron 0.0100.2mg/L

0.0003 0.0003 0.0003 0.0001 0.0004Total Cadmium 0.00010.0002mg/L

0.011 0.018 0.011 0.003 0.042Total Chromium 0.003mg/L

0.0066 0.0096 0.0084 0.0005 0.0137Total Cobalt 0.00050.0009mg/L

0.021 0.029 0.030 0.002 0.037Total Copper 0.0020.005mg/L

12.2 18.0 15.2 0.050 31.5Total Iron 0.0500.3mg/L

0.0224 0.0322 0.0318 0.0005 0.0249Total Lead 0.0005*mg/L

0.651 0.860 0.991 0.002 1.03Total Manganese 0.002mg/L

<0.0001 <0.0001 <0.0001 0.0001 <0.0001Total Mercury 0.0001mg/L

<0.002 <0.002 <0.002 0.002 <0.002Total Molybdenum 0.0020.040mg/L

0.012 0.019 0.018 0.003 0.032Total Nickel 0.0030.025mg/L

<0.002 0.004 <0.002 0.002 0.004Total Selenium 0.0020.1mg/L

<0.0001 <0.0001 <0.0001 0.0001 <0.0001Total Silver 0.00010.0001mg/L

0.298 0.281 0.304 0.005 0.670Total Strontium 0.005mg/L

<0.0003 <0.0003 <0.0003 0.0003 <0.0003Total Thallium 0.00030.0003mg/L

0.002 0.002 0.002 0.002 <0.002Total Tin 0.002mg/L

0.199 0.325 0.302 0.010 0.832Total Titanium 0.010mg/L

<0.010 <0.010 <0.010 0.010 <0.010Total Tungsten 0.0100.030mg/L

<0.0005 0.0006 <0.0005 0.0005 0.0023Total Uranium 0.00050.005mg/L

0.017 0.022 0.017 0.002 0.052Total Vanadium 0.0020.006mg/L

0.153 0.185 0.136 0.020 0.498Total Zinc 0.0200.030mg/L

<0.004 <0.004 <0.004 0.004 0.004Total Zirconium 0.0040.004mg/L

Y Y Y YLab Filtration Aluminum Dissolved

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-03-13

Certificate of Analysis

ATTENTION TO: Yaroslav ChudinCLIENT NAME: CHUNG AND VANDER DOELEN

AGAT WORK ORDER: 24T129206

DATE REPORTED: 2024-03-22

PROJECT: 1495

Water Quality Assessment - PWQO (mg/L)
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5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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Certified By:
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Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2024-03-13

Certificate of Analysis

ATTENTION TO: Yaroslav ChudinCLIENT NAME: CHUNG AND VANDER DOELEN

AGAT WORK ORDER: 24T129206

DATE REPORTED: 2024-03-22

PROJECT: 1495

Water Quality Assessment - PWQO (mg/L)

SAMPLED BY:Y.C.SAMPLING SITE:968 ST. DAVID ST. N. FERGUS

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard: Refers to PWQO * Variable - refer to guideline reference document
Guideline values are for general reference only. The guidelines provided may or may not be relevant for the intended use. Refer directly to the applicable standard for regulatory interpretation.

5722603-5722666 Dilution required, RDL has been increased accordingly.
Un-ionized Ammonia detection limit is a calculated RDL. The calculation of Un-ionized Ammonia is based on lab measured parameters (ammonia as N, pH and temperature).Values are reported as 
calculated.

Analysis performed at AGAT Toronto (unless marked by *)

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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5722603 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cadmium 0.0002 0.0003BH1 mg/L

5722603 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cobalt 0.0009 0.0066BH1 mg/L

5722603 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Copper 0.005 0.021BH1 mg/L

5722603 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Iron 0.3 12.2BH1 mg/L

5722603 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Vanadium 0.006 0.017BH1 mg/L

5722603 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Zinc 0.030 0.153BH1 mg/L

5722663 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cadmium 0.0002 0.0003BH5 mg/L

5722663 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cobalt 0.0009 0.0096BH5 mg/L

5722663 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Copper 0.005 0.029BH5 mg/L

5722663 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Iron 0.3 18.0BH5 mg/L

5722663 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Vanadium 0.006 0.022BH5 mg/L

5722663 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Zinc 0.030 0.185BH5 mg/L

5722665 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cadmium 0.0002 0.0003BH6 mg/L

5722665 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cobalt 0.0009 0.0084BH6 mg/L

5722665 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Copper 0.005 0.030BH6 mg/L

5722665 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Iron 0.3 15.2BH6 mg/L

5722665 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Vanadium 0.006 0.017BH6 mg/L

5722665 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Zinc 0.030 0.136BH6 mg/L

5722666 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cadmium 0.0002 0.0004BH7 mg/L

5722666 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Cobalt 0.0009 0.0137BH7 mg/L

5722666 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Copper 0.005 0.037BH7 mg/L

5722666 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Iron 0.3 31.5BH7 mg/L

5722666 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Nickel 0.025 0.032BH7 mg/L

5722666 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Vanadium 0.006 0.052BH7 mg/L

5722666 ON PWQO Water Quality Assessment - PWQO (mg/L) Total Zinc 0.030 0.498BH7 mg/L

Results relate only to the items tested. Results apply to samples as received.

Exceedance Summary

ATTENTION TO: Yaroslav ChudinCLIENT NAME: CHUNG AND VANDER DOELEN

AGAT WORK ORDER: 24T129206

PROJECT: 1495

SAMPLEID GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULTSAMPLE TITLE UNIT
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MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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Water Quality Assessment - PWQO (mg/L)

Electrical Conductivity 5722603 5722603 480 477 0.6% < 2 104% 90% 110%

pH 5722603 5722603 7.43 7.55 1.6% NA 99% 90% 110%

Total Dissolved Solids 5720157 190 168 12.3% < 10 92% 80% 120%

Alkalinity (as CaCO3) 5722603 5722603 291 306 5.0% < 5 95% 80% 120%

Bicarbonate (as CaCO3)
 

5722603 5722603 291 306 5.0% < 5 NA

Carbonate (as CaCO3) 5722603 5722603 <5 <5 NA < 5 NA

Hydroxide (as CaCO3) 5722603 5722603 <5 <5 NA < 5 NA

Fluoride 5718363 <0.05 <0.05 NA < 0.05 105% 70% 130% 91% 80% 120% 98% 70% 130%

Chloride 5718363 153 152 0.7% < 0.10 96% 70% 130% 91% 80% 120% NA 70% 130%

Nitrate as N
 

5718363 <0.05 <0.05 NA < 0.05 100% 70% 130% 98% 80% 120% 100% 70% 130%

Nitrite as N 5718363 <0.05 <0.05 NA < 0.05 101% 70% 130% 101% 80% 120% 109% 70% 130%

Bromide 5718363 <0.05 <0.05 NA < 0.05 105% 70% 130% 96% 80% 120% 95% 70% 130%

Sulphate 5718363 <0.10 <0.10 NA < 0.10 94% 70% 130% 94% 80% 120% 94% 70% 130%

Ortho Phosphate as P 5718363 <0.10 <0.10 NA < 0.10 101% 70% 130% 104% 80% 120% 105% 70% 130%

Ammonia as N
 

5724966 <0.02 <0.02 NA < 0.02 108% 70% 130% 105% 80% 120% 103% 70% 130%

Total Phosphorus 5737950 0.05 0.05 NA < 0.02 99% 70% 130% 99% 80% 120% 105% 70% 130%

Total Organic Carbon 5720157 1.8 1.7 NA < 0.5 98% 90% 110% 98% 90% 110% 99% 80% 120%

True Colour 5720157 <2.50 <2.50 NA < 2.5 100% 90% 110%

Turbidity 5722603 5722603 92.5 144 43.6% < 0.5 90% 80% 120%

Total Calcium
 

5724836 80.1 80.4 0.4% < 0.20 113% 70% 130% 107% 80% 120% 108% 70% 130%

Total Magnesium 5724836 6.75 6.85 1.5% < 0.10 118% 70% 130% 111% 80% 120% 94% 70% 130%

Total Potassium 5724836 5.43 5.50 1.3% < 0.50 113% 70% 130% 106% 80% 120% 97% 70% 130%

Total Sodium 5724836 858 817 4.9% < 0.10 114% 70% 130% 108% 80% 120% NA 70% 130%

Aluminum-dissolved 5722603 5722603 0.004 0.005 NA < 0.004 104% 70% 130% 110% 80% 120% 104% 70% 130%

Total Antimony
 

5724836 <0.003 <0.003 NA < 0.003 105% 70% 130% 105% 80% 120% 100% 70% 130%

Total Arsenic 5724836 <0.003 <0.003 NA < 0.003 99% 70% 130% 105% 80% 120% 102% 70% 130%

Total Barium 5724836 0.009 0.010 NA < 0.002 100% 70% 130% 105% 80% 120% 97% 70% 130%

Total Beryllium 5724836 <0.001 <0.001 NA < 0.001 104% 70% 130% 115% 80% 120% 94% 70% 130%

Total Boron 5724836 0.072 0.076 5.4% < 0.010 101% 70% 130% 112% 80% 120% 93% 70% 130%

Total Cadmium
 

5724836 0.0002 0.0002 NA < 0.0001 102% 70% 130% 106% 80% 120% 98% 70% 130%

Total Chromium 5724836 0.005 0.005 NA < 0.003 100% 70% 130% 106% 80% 120% 105% 70% 130%

Total Cobalt 5724836 0.0013 0.0015 NA < 0.0005 101% 70% 130% 104% 80% 120% 103% 70% 130%

Total Copper 5724836 0.026 0.026 0.0% < 0.002 99% 70% 130% 106% 80% 120% 98% 70% 130%

Total Iron 5724836 1.68 1.67 0.6% < 0.050 102% 70% 130% 112% 80% 120% 108% 70% 130%

Total Lead
 

5724836 0.0079 0.0081 2.5% < 0.0005 101% 70% 130% 98% 80% 120% 89% 70% 130%

Total Manganese 5724836 0.383 0.389 1.6% < 0.002 103% 70% 130% 109% 80% 120% 105% 70% 130%

Total Mercury 5722014 <0.0001 <0.0001 NA < 0.0001 100% 70% 130% 97% 80% 120% 98% 70% 130%

Total Molybdenum 5724836 0.009 0.010 NA < 0.002 106% 70% 130% 91% 80% 120% 116% 70% 130%

Total Nickel 5724836 0.030 0.028 6.9% < 0.003 102% 70% 130% 105% 80% 120% 101% 70% 130%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:968 ST. DAVID ST. N. FERGUS SAMPLED BY:Y.C.

AGAT WORK ORDER: 24T129206

Dup #1 RPD
Measured

Value
Recovery Recovery
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not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Total Selenium
 

5724836 0.004 0.006 NA < 0.002 101% 70% 130% 108% 80% 120% 101% 70% 130%

Total Silver 5724836 0.0001 <0.0001 NA < 0.0001 103% 70% 130% 110% 80% 120% 96% 70% 130%

Total Strontium 5724836 1.15 1.14 0.9% < 0.005 104% 70% 130% 109% 80% 120% 99% 70% 130%

Total Thallium 5724836 <0.0003 <0.0003 NA < 0.0003 92% 70% 130% 105% 80% 120% 94% 70% 130%

Total Tin 5724836 <0.002 <0.002 NA < 0.002 100% 70% 130% 109% 80% 120% 105% 70% 130%

Total Titanium
 

5724836 <0.010 <0.010 NA < 0.010 102% 70% 130% 110% 80% 120% 106% 70% 130%

Total Tungsten 5724836 <0.010 <0.010 NA < 0.010 94% 70% 130% 100% 80% 120% 97% 70% 130%

Total Uranium 5724836 <0.0005 <0.0005 NA < 0.0005 92% 70% 130% 109% 80% 120% 106% 70% 130%

Total Vanadium 5724836 0.003 0.002 NA < 0.002 103% 70% 130% 110% 80% 120% 111% 70% 130%

Total Zinc 5724836 0.119 0.125 4.9% < 0.020 100% 70% 130% 105% 80% 120% 93% 70% 130%

Total Zirconium
 

5724836 <0.004 <0.004 NA < 0.004 101% 70% 130% 106% 80% 120% 109% 70% 130%

Comments: NA signifies Not Applicable.    
Duplicate NA: results are under 5X the RDL and will not be calculated.
Matrix spike NA: Spike level < native concentration. Matrix spike acceptance limits do not apply and are not calculated.
 

Certified By:

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:968 ST. DAVID ST. N. FERGUS SAMPLED BY:Y.C.

AGAT WORK ORDER: 24T129206
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Value
Recovery Recovery
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Water Analysis

Electrical Conductivity INOR-93-6000 modified from SM 2510 B PC TITRATE

pH INOR-93-6000 modified from SM 4500-H+ B PC TITRATE

Saturation pH (Calculated) SM 2320 B CALCULATION

Langelier Index (Calculated) SM 2330B CALCULATION

Hardness (as CaCO3) (Calculated) MET-93-6105
modified from EPA SW-846 6010C & 
200.7 & SM 2340 B

CALCULATION

Total Dissolved Solids INOR-93-6028
modified from EPA 1684,ON MOECC 
E3139,SM 2540C,D

BALANCE

Alkalinity (as CaCO3) INOR-93-6000 Modified from SM 2320 B PC TITRATE

Bicarbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Carbonate (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Hydroxide (as CaCO3) INOR-93-6000 modified from SM 2320 B PC TITRATE

Fluoride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Chloride INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrate as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Nitrite as N INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Bromide INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ortho Phosphate as P INOR-93-6004 modified from SM 4110 B ION CHROMATOGRAPH

Ammonia as N INOR-93-6059 modified from SM 4500-NH3 H LACHAT FIA

Ammonia-Un-ionized (Calculated) MOE REFERENCE, PWQOs Tab 2 CALCULATION

Total Phosphorus INOR-93-6022
modified from SM 4500-P B and SM 
4500-P E

SPECTROPHOTOMETER

Total Organic Carbon INOR-93-6049 modified from SM 5310 B SHIMADZU CARBON ANALYZER

True Colour INOR-93-6074 modified from SM 2120 B LACHAT FIA

Turbidity INOR-93-6000 modified from SM 2130 B PC TITRATE

Total Calcium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Magnesium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Potassium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Total Sodium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP/MS

Aluminum-dissolved MET-93-6103
modified from EPA 200.8 and EPA 
3005A

ICP-MS

Total Antimony MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Arsenic MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Barium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Beryllium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Boron MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Cadmium MET -93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Chromium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Cobalt MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:968 ST. DAVID ST. N. FERGUS SAMPLED BY:Y.C.

AGAT WORK ORDER: 24T129206

Method Summary
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Total Copper MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Iron MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Lead MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Manganese MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Mercury MET-93-6100
modified from EPA 245.2 and SM 3112 
B

CVAAS

Total Molybdenum MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Nickel MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Selenium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Silver MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Strontium INOR-93-6003
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Thallium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Tin MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Titanium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Tungsten MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Uranium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Vanadium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Zinc MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Total Zirconium MET-93-6103
modified from EPA 200.8, 3005A, 
3010A & 6020B

ICP-MS

Lab Filtration Aluminum Dissolved SR-78-9001 FILTRATION

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE:968 ST. DAVID ST. N. FERGUS SAMPLED BY:Y.C.

AGAT WORK ORDER: 24T129206

Method Summary

ATTENTION TO: Yaroslav Chudin

CLIENT NAME: CHUNG AND VANDER DOELEN

PROJECT: 1495

AGAT S.O.P ANALYTICAL TECHNIQUELITERATURE REFERENCEPARAMETER

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

http://www.agatlabs.com
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APPENDIX G 
 

MECP Well Records 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX H 
 

Limitations of Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



STATEMENT OF LIMITATIONS 
 
 
1. The work performed in this report was carried out in accordance with the Standard Terms of 

Conditions made part of our contract. The conclusions presented herein are based solely upon 
the scope of services and time and budgetary limitations described in our contract. 

 
 
2. The report has been prepared in accordance with generally accepted hydrogeological study 

and/or engineering practices. No other warranties, either expressed or implied, are made 
as to the professional services provided under the terms of our contract and included in 
this report. 

 
3. The services performed and outlined in this report were based, in part, upon visual observations 

of the site and attendant structures. Our opinion cannot be extended to portions of the site 
which were unavailable for direct observation, reasonably beyond the control of CHUNG & 
VANDER DOELEN ENGINEERING LTD. 

 
4. The objective of this report was to assess hydrogeological conditions at the site, within the 

context of our contract and hydrogeological assessment guidelines within the applicable 
jurisdiction. Evaluating compliance of past or future owners with applicable local, provincial and 
federal government laws and regulations was not included in our contract for services. 

 
 
5. CHUNG & VANDER DOELEN ENGINEERING LTD. has relied in good faith on information and 

services provided by others while conducting the record search. We accept no responsibility 
for any deficiency, misstatements or inaccuracies contained in this report as a result of 
omission, misinterpretation or fraudulent acts of the services used. 

 
 
6. It should be noted that the observations and recommendations presented in this report are 

limited to the actual locations explored. The information presented in terms of the thickness 
and types of the subsoils encountered, groundwater levels, and chemical testing results, etc., 
are only applicable to the actual locations explored. Variations may be present between these 
locations. Should significant variation become apparent during later investigations, it may be 
necessary to reevaluate the findings of this report. 

 
7. The conclusions of this report are based in part, on the information provided by others. The 

possibility remains that unexpected environmental conditions may be encountered at the site 
in locations not specifically investigated. Should such an event occur, CHUNG & VANDER 
DOELEN ENGINEERING LTD. must be notified in order that we may determine if modifications 
to our conclusions are necessary. 

 
 
 
 
 
 
 
 

 



  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ENCLOSURES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                                                                    

                                      Enclosure A 
 

Soil Abbreviations and Terms Used on Record of Borehole Sheets  
 

 
TERMINOLOGY DESCRIBING COMMON SOIL TYPES: 

Topsoil - mixture of soil and humus capable of supporting vegetation 
Peat - mixture of visible and invisible fragments of decayed organic matter 
Till - unstratified glacial deposit which may range from clay to boulders 
Fill - soil materials identified as being placed anthropologically  

 
          CLASSIFICATION (UNIFIED SYSTEM)                 TERMINOLOGY 

Clay <0.002mm      
Silt 0.002 to .075mm    Soil Composition % by Weight 
Sand 0.075 to 4.75mm      
                      Fine         0.075 to 0.425 mm    “traces” <10% 
                      Medium   0.425 to 2.0 mm    “some”(eg. some silt) 10-20% 
                      Coarse    2.0 to 4.75 mm    Adjective (eg. sandy) 20-35% 
Gravel 4.75 to 75mm    “and”(eg. sand and gravel) 35-50% 
                      Fine         4.75 to 19 mm 

                     Coarse    19 to 75 mm 
     

Cobbles 75 to 300mm      
Boulders >300mm      

 
Standard Penetration Resistance (SPT): Standard Penetration Resistance (‘N’ Values) refers to the number of blows 
required to advance a standard (ASTM D1586) 51 mm Ø (2 inch) split-spoon sampler by the use of a free falling, 63.5 Kg (140lbs) 
hammer. The number of blows from the drop weight is recorded for every 15 cm (6 inches).  The hammer is dropped from a distance of 
0.76m (30 inches) providing 474.5 Joules per blow.  When the sampler is driven a total of 45 cm (18 inches) into the soil, the standard 
penetration index (‘N’ Value) is the total number of blows for the last 30 cm (12 inches). 
 
Dynamic Cone Penetration Resistance (DCPT): Dynamic Cone Penetration Resistance is similar to a SPT with the 474.5 
Joule/blow impulse provided by the free falling hammer where the split-spoon sampler is replaced by a 51 mm Ø, 60˚ conical point and 
the number of blows is recorded continuously for every 30 cm (12 inches).  
  
         COHESIVE SOILS CONSISTENCY                       RELATIVE DENSITY OF COHESIONLESS SOIL 

       
 (kPa)            (P.S.F.) Nominal ‘N’ Value    ‘N’ Value 
       

Very Soft <12              <250 0-2  Very Loose  0-4 
Soft 12-25          250-500 2-4  Loose  4-10 
Firm 25-50          500-1000 4-8  Compact  10-30 
Stiff 50-100      1000-2000 8-15  Dense  30-50 

Very Stiff 100-200    2000-4000 15-30  Very Dense  >50 
Hard >200           >4000              >30      

  
MOISTURE CONDITIONS: 

 Cohesive Soil    Cohesionless Soil  
   DTPL- Drier than plastic limit    Damp  
 APL- About plastic limit    Moist  
   WTPL- Wetter than plastic limit    Wet  
 MWTPL- Much wetter than plastic limit    Saturated  

 
SAMPLE TYPES AND ADDITIONAL FIELD TESTS 
SS Split Spoon Sample   GS Grab Sample   PP Pocket Penetrometer 
 (obtained from SPT)  BS Bulk Sample   VANE Peak & Remolded shear   
AS Auger Sample   TW Thin Wall Sample or Shelby Tube DMT  Flat Plate Dilatometer  
 
LABORATORY TESTS 
SG Specific Gravity   S Sieve Analysis   W Water Content 
H Hydrometer   P Field Permeability   K Lab Permeability 
Wp Plastic Limit   Wl Liquid Limit   Ip Plasticity Index 
GSA Grain Size Analysis  C Consolidation   UNC Unconfined compression  
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above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 5.39 m
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above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 4.44 m
depth on February 6,
2024, and measured at
4.21 m depth on
September 18, 2024
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300 mm TOPSOIL

loose, orangey brown
SANDY SILT

moist

loose to compact, brown
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trace gravel, trace silt
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moist

----------
saturated
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above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 5.12 m
depth on February 6,
2024, and measured at
4.64 m depth on
September 18, 2024

428.64

428.12

420.62

230 mm TOPSOIL

firm, brown
CLAYEY SANDY SILT

trace gravel, trace topsoil, DTPL

compact to dense, brown

Fine SAND
trace silt

moist

----------
saturated
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above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 3.61 m
depth on February 6,
2024, and measured at
3.56 m depth on
September 18, 2024

426.64

425.89

420.24

300 mm TOPSOIL

firm to stiff, brown
CLAYEY SANDY SILT
trace gravel, trace topsoil

DTPL

loose to compact, brown

Fine SAND
trace gravel, trace silt

moist

----------
saturated

----------
silt seam, trace clay
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above-ground steel casing
set in concrete
bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 2.10 m
depth on February 6,
2024, and measured at
2.27 m depth on
September 18, 2024

425.43
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180 mm TOPSOIL

loose, orangey brown

SANDY SILT
trace topsoil

moist to wet

loose to compact, brown

Fine SAND
trace silt

wet to saturated

----------
silt seam, trace clay
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FIELD VANE:  Peak      Rem.    
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Jan 16 - 24
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above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 3.82 m
depth on September 18,
2024

428.50

427.93

427.33

420.88

419.08

180 mm TOPSOIL
very loose, orangey brown

SANDY SILT, moist

stiff, brown
CLAYEY SILT, some sand

trace gravel, DTPL

compact, brown

Fine to Medium SAND
trace gravel, trace silt

moist to wet

----------
saturated

----------
silty

compact, grey

SILT
trace to sand

trace clay

occ. clayey silt seams

saturated

End of Borehole
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311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario
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Proposed Residential Subdivision
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SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    
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above-ground steel casing
set in concrete

DCPT conducted from 0
to 3.95± m depth

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 4.65 m
depth on September 18,
2024

429.17

428.57

419.77

200 mm TOPSOIL

loose, orangey brown
SANDY SILT, moist

silty
----------

loose to compact, brown

Fine to Medium SAND
trace to some silt

trace gravel

moist to wet

----------
saturated

End of Borehole
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Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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Sep 12 - 24

PROJECT MANAGER:
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PoloCorp Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Sep 12 - 24
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above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 3.77 m
depth on September 18,
2024

427.51

426.96

420.21

very loose, dark brown
FILL, sand and silt

trace gravel, trace clay
trace topsoil, moist

loose, brown
SANDY SILT, trace gravel

trace clay, moist

compact, brown

Fine to Medium SAND
trace silt

moist

----------
saturated

End of Borehole
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311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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Project:
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SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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Sep 11 - 24

PROJECT MANAGER:
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PoloCorp Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Sep 11 - 24
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above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack
water level in monitoring
well measured at 3.0 m
depth on September 18,
2024

427.11

425.21

421.06

419.26

250 mm TOPSOIL

loose, orangey brown to brown

FILL, sand and silt
trace gravel, trace clay

occ. clayey silt seams

moist

moist
----------

loose to compact, brown

Fine to Medium SAND
trace to some silt

occ. silty sand seams

saturated

brown
----------

compact, grey

SILT
trace sand, trace clay

saturated

End of Borehole
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311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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Project:
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SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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Sep 11 - 24

PROJECT MANAGER:
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SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Sep 11 - 24
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3

above-ground steel casing
set in concrete

bentonite seal/50 mm I.D.
PVC riser

water level in monitoring
well measured at 4.45 m
depth on September 18,
2024

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

427.25

418.55

loose, dark brown
FILL, sand and silt

some topsoil
trace clay, moist

orangey brown, some silt
----------

very loose to compact, brown

Fine to Medium SAND
trace silt

moist to wet

----------
saturated

End of Borehole
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311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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Project:
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SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

968 St. David Street North, Fergus,
Ontario

SAMPLE

Proposed Residential Subdivision
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Sep 12 - 24

PROJECT MANAGER:
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SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Sep 12 - 24
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4.0

PI
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U.S. SIEVE OPENING IN INCHES
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%Gravel

3.0
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medium

Lab No.:

RS
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Type of Material:

Sample No.:

Date Sampled:

PL

0.396

Sep. 11 - 2024

Sep. 25 - 2024

0.238

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

2.52

GRAVEL

BH 101 - SA 4, 2.30 to 2.75 m depth

D100

Date Tested:

Fine to Medium Sand, trace gravel, trace silt

Sampled By:

Sep. 25 - 2024

Location:

1495File No.:

Enclosure No.:

968 St. David Street North, Fergus, Ontario

Proposed Residential Subdivision
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CHUNG & VANDER DOELEN

ENGINEERING LTD.

311 Victoria Street North

Kitchener, Ontario N2H 5E1

Telephone: 519-742-8979

Fax: 519-742-7739

e-mail: info@cvdengineering.com
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Fergus Shand Dam IDF Curves

A = 544.711

B = 0.0206

C= 0.686

Intensity = A / (t + B)
C

Q = CiA (m
3
/s)

Designed By: BL Checked By: PW

Location

Catchment Area Length (m)
Pipe Size 

(mm)
Type of Pipe Grade %

Capacity 

(m
3
/s)

Full Flow 

Velocity 

(m/s)

Time of 

Flow (min.)

100                

Inlet to SWM 

Pond

30.67 0.76 23.31 23.31 10.00 112.09 7.257 53.0 1800 0.013 0.60 8.90 3.50 0.25

5 Year Design

TOWNSHIP OF CENTRE WELLINGTON (FERGUS)

North Lands Subdivision

PRELIMINARY STORM SEWER DESIGN

Runoff 

Coefficient
A x C

Cumulative 

A x C

February 4, 2025

Flow     

(m
3
/s)

Area (ha)
Intensity 

(mm/hr)

Proposed Sewer
Time of 

Conc.    

(min.)

GEI Consultants Canada Ltd.
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  q = average daily per capita flow (350 L/cap.d) M = 1 +  14        where P is population in 1000's

  I = unit of peak extraneous flow (0.15 L/ha/s)              4 + (P)
1/2

  A = Tributary area in gross hectares Q(p) = PqM   (L/s)

  M = Peaking factor 86.4

  Q(p) = peak population flow (L/s) Q(i) = IA

  Q(i) = peak extraneous flow (L/s) Q(d) = Q(p) + Q(i) (L/s)

  Q(d) = peak design flow

Designed By: BL Checked By:

To
Pipe Size 

(mm)

Type of 

Pipe
Grade %

Capacity 

(m
3
/s)

Full Flow 

Velocity 

(m/s)

Actual 

velocity at 

Q(d)

Highway 6 Ex. Sanitary 1873 1873 13.81 13.81 3.608 27.37 2.072 0.0294 300 0.013 0.60 0.075 1.060 0.987

Highway 6 Ex. Sanitary 1131 3003 18.30 18.30 3.442 41.87 2.745 0.0446 300 0.013 0.60 0.075 1.060 1.097

Cumulative 

Area

Peak 

Extraneous 

Flow Q(i) (L/s)

Existing 

Catchment 1

PRELIMINARY SANITARY SEWER DESIGN

TOWNSHIP OF CENTRE WELLINGTON (FERGUS)

North Lands Subdivision

Location

Individual 

Population

Cumulative 

Population

Proposed 

Catchment 1

Peaking 

Factor (M)
From

February 28, 2025

Individual 

Area (ha)

Peak Design 

Flow Q(d) 

(m3/s)

Pop. Flow 

Q(p) (L/s)

GEI Consultants Canada Ltd.
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Appendix C Stormwater Management Analysis 

C.1.  Existing Conditions Modelling 

C.2.  Post-Development Conditions Modelling   



 
Functional Servicing and Stormwater Management Design Report – Northern Lands (6581 Highway 6) 
Township of Centre Wellington (Fergus), Ontario 
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C.1.  Existing Conditions Modelling 

 

  



Proposed Forebay

Forebay Length = 140.0 m (Dist)

Forebay Top Width   = 27.0 m

Active Forebay Depth  = 1.0 m (d)

Active Forebay Bottom Width = 21.0 m 

Approximate Permanent Forebay Pool Volume     = 224.9 m
3

Length Width Ratio = 5.2 :1 (r)

25 mm Storm Pond Outlet Flowrate = 0.043 m
3
/s (Q25mm)

5 Year Storm Inflow Rate        = 8.626 m
3
/s (Q5)

Desired Forebay Velocity        = 0.500 m/s (Vf)

Desired Settling Velocity (recommended) = 0.0003 m/s (Vs)

Settling Length

Dist = ((r x Q25mm)/Vs)^.5      = 27.3 m 25mm

Forebay length (140 m) exceeds the settling length (27.3 m).

Dispersion Length

Dist   =   (8 x Q5)/(d x Vf)  = 138.0 m 5 Year

Forebay length (140 m) exceeds the dispersion length (138.0 m).

Flow Velocity in Forebay

Cross-sectional Area (Forebay Only) = 24 m
2

Cross-sectional Area (With Permanent Pool) = 41.85 m
2

Cross-sectional Area (With Outlet Pool) = 57.85 m
2

(A)

Q5                   = 8.626 m
3
/s

Velocity = Q5/A = 0.149 m/s 5 Year

NORTH LANDS SUBDIVISION

TOWNSHIP OF CENTRE WELLINGTON (FERGUS)

Our File: 422079

March 4, 2025

The average flow velocity through the forebay is equal to the allowable velocity of 

0.15 m/s.



SWM Facility - Stage/Storage Volume Calculations

 Forebay/Permanent Pool Storage Volume Calculations

Forebay Forebay Perm. Pool Perm. Pool

Surface  Incremental Surface Incremental Accumulative

Elevation Depth Area Storage Volume Area Storage Volume Volume

(m) (m) (m
2
) (m

3
) (m

2
) (m

3
) (m

3
)

420.20 0.00 0.0 0.0 0.0 Bottom of Forebay

420.40 0.20 817.9 81.79 81.8

420.60 0.40 902.4 172.03 253.8

420.80 0.60 989.3 189.17 443.0

421.00 0.80 1,078.6 206.79 649.8

421.20 1.00 1,170.2 224.88 9,630.00 0.00 874.7 Bottom of Permanent Pool

421.30 1.10 9,798.00 971.40 1,846.1

421.40 1.20 10,157.40 997.77 2,843.8

421.50 1.30 10,518.80 1,033.81 3,877.6 Top of Permanent Pool

Active Storage Volume Calculations

Active Active Accumulative

Surface Incremental Active

Elevation Depth Area Volume Volume

(m) (m) (m
2
) (m

3
) (m

3
)

421.50 0.00 10,518.8 0.00 0.00 Bottom of Active Storage

421.60 0.10 10,882.4 1,070.06 1,070.06

421.70 0.20 11,248.2 1,106.53 2,176.59

421.80 0.30 11,616.3 1,143.23 3,319.82

421.90 0.40 11,986.6 1,180.15 4,499.96

422.00 0.50 12,359.0 1,217.28 5,717.24 T/G DICB.1

422.10 0.60 12,841.0 1,260.00 6,977.24

422.20 0.70 13,125.1 1,298.31 8,275.55

422.30 0.80 13,410.9 1,326.80 9,602.35 T/G DICB.2

422.40 0.90 13,698.3 1,355.46 10,957.81

422.50 1.00 13,987.2 1,384.27 12,342.08

422.60 1.10 14,277.9 1,413.26 13,755.34

422.70 1.20 14,570.1 1,442.40 15,197.74 Weir

422.80 1.30 14,864.0 1,471.71 16,669.44

422.90 1.40 15,159.4 1,501.17 18,170.61

423.00 1.50 15,456.5 1,530.80 19,701.41

423.10 1.60 15,755.3 1,560.59 21,262.00

423.20 1.70 16,055.6 1,590.55 22,852.54 Top of Pond

NORTH LANDS SUBDIVISION

TOWNSHIP OF CENTRE WELLINGTON (FERGUS)

Our File: 422079

March 4, 2025



Head over Grate 

(m)
Length (m)

INV. = 421.34 m

INV 421.50 m d1  = 0.80 m 0 1.200 Diameter = 525 mm

Q  = 0.044 m
3
/s h = 0.50 0.1 1.832 Gradient = 0.50%

Cd = 0.600 H  = 0.30 m 0.2 2.464 Pipe Capacity = 0.317 m
3
/s

H  = 1.100 m 2g = 19.62 0.3 3.66 Length = 21.30 m

2g = 19.620 L = 3.66 m

A  = 0.031 m
2 Q = 0.453 m

3
/s

D  = 0.200 m INV. = 421.5 m

Diameter = 600 mm

Gradient = 1%

Pipe Capacity = 0.641 m
3
/s

d1  = 1.500 m Length = 20.30 m

h = 1.200

H  = 0.300 m

2g = 19.620

L = 15.0
m

Q = 3.524 m
3
/s

Cd = Discharge Coefficient L = Length of Weir

A = Area of Orifice 2g = 19.62

2g = 19.62 d = total depth of water

H = Depth of Water above orifice - half of orifice diameter h = depth of water below weir

H = depth of water above weir

Pipe Outflow - Outlet 2

modelled with 50% blockage

1800 x1800 Structure Controls

Orifice Outlet (Extended 

Detention) Major Control - Flow Over Grate Length of Weir

modelled with 50% blockage

Overflow Weir

Pipe Outflow - Outlet 1

Weir Flow = 0.433 2�(
�

���
)L�	/�Orifice Flow = Cd A 2��



Major Major Control 200mm dia. Major Major Control Weir Actual

Elevation Stage Storage Control Grate Pipe Outlet Minor Outlet Control Grate Pipe Outlet Overflow Discharge

(m) (m) (m
3
) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

421.50 0.00 0.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Bottom of Active Storage

421.60 0.10 1,070.1 0.000 0.152 0.007 0.000 0.039 0.000 0.007

421.70 0.20 2,176.6 0.000 0.250 0.013 0.000 0.144 0.000 0.013

421.80 0.30 3,319.8 0.000 0.317 0.019 0.000 0.307 0.000 0.019

421.90 0.40 4,500.0 0.000 0.317 0.023 0.000 0.485 0.000 0.023

422.00 0.50 5,717.2 0.000 0.317 0.026 0.000 0.621 0.000 0.026 T/G DICB.1

422.10 0.60 6,977.2 0.041 0.317 0.030 0.000 0.641 0.000 0.071

422.20 0.70 8,275.5 0.161 0.317 0.032 0.000 0.641 0.000 0.194

422.30 0.80 9,602.3 0.453 0.317 0.035 0.000 0.641 0.000 0.352 T/G DICB.2

422.40 0.90 10,957.8 0.317 0.037 0.040 0.641 0.000 0.395

422.50 1.00 12,342.1 0.317 0.040 0.158 0.641 0.000 0.514

422.60 1.10 13,755.3 0.317 0.042 0.439 0.641 0.000 0.798

422.70 1.20 15,197.7 0.317 0.044 0.689 0.641 0.000 0.958 Weir

422.80 1.30 16,669.4 0.317 0.641 0.656 1.614

422.90 1.40 18,170.6 0.317 0.641 1.888 2.846

423.00 1.50 19,701.4 0.317 0.641 3.524 4.482

423.10 1.60 21,262.0 0.317 0.641 5.502 6.460

423.20 1.70 22,852.5 0.317 0.641 7.788 8.746 Top of Pond

Notes:

Major Controls - the minimum of flow over grate and pipe discharge flow rate is used in the actual discharge calculation

Knockout Controls - the knockout is assumed to contribute to discharge flow rates until the pipe discharge rate is the controlling release rate.

Major Control Pipe Flow - based on Pipe Capacity

OUTLET STRUCTURE 1 OUTLET STRUCTURE 2

Stage-Storage-Discharge Table



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                                  Ex__25mm.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/1/2025 at 9:55:06 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      367.000   Coefficient A"

"        5.000   Constant B"

"        0.700   Exponent C"

"        0.394   Fraction R"

"      120.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity            72.993    mm/hr"

"             Total depth                  24.995    mm"

"            7   0025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 10"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           10   Catchment 10"

"        2.000   % Impervious"

"       31.110   Total Area"

"      200.000   Flow length"

"        3.750   Overland Slope"

"       30.488   Pervious Area"

"      200.000   Pervious length"

"        3.750   Pervious slope"

"        0.622   Impervious Area"

"      200.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.436     0.000     0.000     0.000 c.m/sec"

"             Catchment 10           Pervious   Impervious Total Area "

"             Surface Area           30.488     0.622      31.110     hectare"

"             Time of concentration  53.937     6.504      50.503     minutes"

"             Time to Centroid       118.211    68.506     114.611    minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        7620.53    155.52     7776.05    c.m"

"             Rainfall losses        18.911     1.722      18.568     mm"

"             Runoff depth           6.084      23.273     6.428      mm"

"             Runoff volume          1854.87    144.81     1999.67    c.m"

"             Runoff coefficient     0.243      0.931      0.257      "

"             Maximum flow           0.423      0.099      0.436      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.436     0.436     0.000     0.000"

" 33          CATCHMENT 40"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           40   Catchment 40"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.056     0.436     0.000     0.000 c.m/sec"

"             Catchment 40           Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  42.448     5.118      42.448     minutes"

"             Time to Centroid       105.920    66.672     105.919    minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        832.34     0.00       832.34     c.m"

"             Rainfall losses        18.910     1.665      18.910     mm"

"             Runoff depth           6.085      23.330     6.085      mm"



"             Runoff volume          202.64     0.00       202.64     c.m"

"             Runoff coefficient     0.243      0.000      0.243      "

"             Maximum flow           0.056      0.000      0.056      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.056     0.489     0.000     0.000"

" 33          CATCHMENT 30"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           30   Catchment 30"

"        5.000   % Impervious"

"        2.000   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.900   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.100   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.058     0.489     0.000     0.000 c.m/sec"

"             Catchment 30           Pervious   Impervious Total Area "

"             Surface Area           1.900      0.100      2.000      hectare"

"             Time of concentration  20.536     2.476      17.532     minutes"

"             Time to Centroid       82.465     63.135     79.250     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        474.91     25.00      499.91     c.m"

"             Rainfall losses        18.914     1.941      18.065     mm"

"             Runoff depth           6.082      23.054     6.930      mm"

"             Runoff volume          115.55     23.05      138.61     c.m"

"             Runoff coefficient     0.243      0.922      0.277      "

"             Maximum flow           0.055      0.016      0.058      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.058     0.514     0.000     0.000"

" 33          CATCHMENT 20"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"           20   Catchment 20"

"        0.000   % Impervious"

"        2.980   Total Area"

"       80.000   Flow length"

"        1.250   Overland Slope"

"        2.980   Pervious Area"

"       80.000   Pervious length"

"        1.250   Pervious slope"

"        0.000   Impervious Area"

"       80.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.049     0.514     0.000     0.000 c.m/sec"

"             Catchment 20           Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  43.278     5.218      43.277     minutes"

"             Time to Centroid       106.800    66.808     106.800    minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        744.86     0.00       744.86     c.m"

"             Rainfall losses        18.910     1.642      18.910     mm"

"             Runoff depth           6.085      23.353     6.085      mm"

"             Runoff volume          181.33     0.00       181.33     c.m"

"             Runoff coefficient     0.243      0.000      0.243      "

"             Maximum flow           0.049      0.000      0.049      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.049     0.561     0.000     0.000"

" 38          START/RE-START TOTALS 20"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                      0.722    hectare"

"             Total % impervious                         1.832"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                                   Ex__2yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/1/2025 at 9:57:32 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      414.876   Coefficient A"

"        0.027   Constant B"

"        0.682   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           100.235    mm/hr"

"             Total depth                  39.504    mm"

"            6   002hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 10"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           10   Catchment 10"

"        2.000   % Impervious"

"       31.110   Total Area"

"      200.000   Flow length"

"        3.750   Overland Slope"

"       30.488   Pervious Area"

"      200.000   Pervious length"

"        3.750   Pervious slope"

"        0.622   Impervious Area"

"      200.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     1.519     0.000     0.000     0.000 c.m/sec"

"             Catchment 10           Pervious   Impervious Total Area "

"             Surface Area           30.488     0.622      31.110     hectare"

"             Time of concentration  31.890     5.729      30.537     minutes"

"             Time to Centroid       144.180    120.327    142.946    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1.2044     0.0246     1.2290     ha-m"

"             Rainfall losses        25.393     1.789      24.921     mm"

"             Runoff depth           14.111     37.715     14.583     mm"

"             Runoff volume          4302.12    234.66     4536.78    c.m"

"             Runoff coefficient     0.357      0.955      0.369      "

"             Maximum flow           1.495      0.138      1.519      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.519     1.519     0.000     0.000"

" 33          CATCHMENT 40"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           40   Catchment 40"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.193     1.519     0.000     0.000 c.m/sec"

"             Catchment 40           Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  25.097     4.509      25.096     minutes"

"             Time to Centroid       135.157    118.349    135.157    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1315.48    0.00       1315.48    c.m"

"             Rainfall losses        25.393     1.692      25.393     mm"

"             Runoff depth           14.111     37.813     14.111     mm"



"             Runoff volume          469.88     0.00       469.89     c.m"

"             Runoff coefficient     0.357      0.000      0.357      "

"             Maximum flow           0.193      0.000      0.193      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.193     1.700     0.000     0.000"

" 33          CATCHMENT 30"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           30   Catchment 30"

"        5.000   % Impervious"

"        2.000   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.900   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.100   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.188     1.700     0.000     0.000 c.m/sec"

"             Catchment 30           Pervious   Impervious Total Area "

"             Surface Area           1.900      0.100      2.000      hectare"

"             Time of concentration  12.141     2.181      10.914     minutes"

"             Time to Centroid       117.971    114.662    117.563    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        750.58     39.50      790.08     c.m"

"             Rainfall losses        25.401     1.860      24.224     mm"

"             Runoff depth           14.103     37.644     15.280     mm"

"             Runoff volume          267.95     37.64      305.59     c.m"

"             Runoff coefficient     0.357      0.953      0.387      "

"             Maximum flow           0.183      0.026      0.188      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.188     1.787     0.000     0.000"

" 33          CATCHMENT 20"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"           20   Catchment 20"

"        0.000   % Impervious"

"        2.980   Total Area"

"       80.000   Flow length"

"        1.250   Overland Slope"

"        2.980   Pervious Area"

"       80.000   Pervious length"

"        1.250   Pervious slope"

"        0.000   Impervious Area"

"       80.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.169     1.787     0.000     0.000 c.m/sec"

"             Catchment 20           Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  25.587     4.597      25.587     minutes"

"             Time to Centroid       135.809    118.488    135.809    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1177.22    0.00       1177.22    c.m"

"             Rainfall losses        25.405     1.665      25.405     mm"

"             Runoff depth           14.099     37.839     14.099     mm"

"             Runoff volume          420.16     0.00       420.16     c.m"

"             Runoff coefficient     0.357      0.000      0.357      "

"             Maximum flow           0.169      0.000      0.169      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.169     1.947     0.000     0.000"

" 38          START/RE-START TOTALS 20"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                      0.722    hectare"

"             Total % impervious                         1.832"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                                   Ex__5yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/1/2025 at 10:00:00 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      544.711   Coefficient A"

"        0.021   Constant B"

"        0.686   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           130.581    mm/hr"

"             Total depth                  50.743    mm"

"            6   005hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 10"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           10   Catchment 10"

"        2.000   % Impervious"

"       31.110   Total Area"

"      200.000   Flow length"

"        3.750   Overland Slope"

"       30.488   Pervious Area"

"      200.000   Pervious length"

"        3.750   Pervious slope"

"        0.622   Impervious Area"

"      200.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     2.658     0.000     0.000     0.000 c.m/sec"

"             Catchment 10           Pervious   Impervious Total Area "

"             Surface Area           30.488     0.622      31.110     hectare"

"             Time of concentration  28.411     5.154      27.464     minutes"

"             Time to Centroid       142.235    118.538    141.271    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1.5470     0.0316     1.5786     ha-m"

"             Rainfall losses        27.148     1.682      26.639     mm"

"             Runoff depth           23.595     49.061     24.104     mm"

"             Runoff volume          7193.54    305.26     7498.80    c.m"

"             Runoff coefficient     0.465      0.967      0.475      "

"             Maximum flow           2.627      0.173      2.658      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.658     2.658     0.000     0.000"

" 33          CATCHMENT 40"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           40   Catchment 40"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.356     2.658     0.000     0.000 c.m/sec"

"             Catchment 40           Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  22.359     4.056      22.359     minutes"

"             Time to Centroid       134.036    116.866    134.036    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1689.74    0.00       1689.74    c.m"

"             Rainfall losses        27.188     2.068      27.188     mm"

"             Runoff depth           23.555     48.675     23.555     mm"



"             Runoff volume          784.37     0.00       784.38     c.m"

"             Runoff coefficient     0.464      0.000      0.464      "

"             Maximum flow           0.356      0.000      0.356      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.356     2.963     0.000     0.000"

" 33          CATCHMENT 30"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           30   Catchment 30"

"        5.000   % Impervious"

"        2.000   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.900   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.100   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.332     2.963     0.000     0.000 c.m/sec"

"             Catchment 30           Pervious   Impervious Total Area "

"             Surface Area           1.900      0.100      2.000      hectare"

"             Time of concentration  10.817     1.962      9.949      minutes"

"             Time to Centroid       118.405    113.377    117.912    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        964.12     50.74      1014.86    c.m"

"             Rainfall losses        27.163     2.058      25.908     mm"

"             Runoff depth           23.580     48.685     24.835     mm"

"             Runoff volume          448.02     48.69      496.71     c.m"

"             Runoff coefficient     0.465      0.959      0.489      "

"             Maximum flow           0.314      0.033      0.332      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.332     3.061     0.000     0.000"

" 33          CATCHMENT 20"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"           20   Catchment 20"

"        0.000   % Impervious"

"        2.980   Total Area"

"       80.000   Flow length"

"        1.250   Overland Slope"

"        2.980   Pervious Area"

"       80.000   Pervious length"

"        1.250   Pervious slope"

"        0.000   Impervious Area"

"       80.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.317     3.061     0.000     0.000 c.m/sec"

"             Catchment 20           Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  22.796     4.135      22.796     minutes"

"             Time to Centroid       134.645    116.951    134.645    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1512.14    0.00       1512.14    c.m"

"             Rainfall losses        27.154     1.996      27.154     mm"

"             Runoff depth           23.589     48.747     23.589     mm"

"             Runoff volume          702.95     0.00       702.95     c.m"

"             Runoff coefficient     0.465      0.000      0.465      "

"             Maximum flow           0.317      0.000      0.317      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.317     3.346     0.000     0.000"

" 38          START/RE-START TOTALS 20"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                      0.722    hectare"

"             Total % impervious                         1.832"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                                  Ex__10yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/1/2025 at 10:01:14 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      627.308   Coefficient A"

"        0.014   Constant B"

"        0.687   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           150.159    mm/hr"

"             Total depth                  58.119    mm"

"            6   010hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 10"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           10   Catchment 10"

"        2.000   % Impervious"

"       31.110   Total Area"

"      200.000   Flow length"

"        3.750   Overland Slope"

"       30.488   Pervious Area"

"      200.000   Pervious length"

"        3.750   Pervious slope"

"        0.622   Impervious Area"

"      200.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     3.519     0.000     0.000     0.000 c.m/sec"

"             Catchment 10           Pervious   Impervious Total Area "

"             Surface Area           30.488     0.622      31.110     hectare"

"             Time of concentration  26.776     4.874      25.973     minutes"

"             Time to Centroid       142.154    117.737    141.259    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1.7719     0.0362     1.8081     ha-m"

"             Rainfall losses        27.874     1.726      27.351     mm"

"             Runoff depth           30.245     56.393     30.768     mm"

"             Runoff volume          9221.02    350.88     9571.89    c.m"

"             Runoff coefficient     0.520      0.970      0.529      "

"             Maximum flow           3.479      0.202      3.519      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.519     3.519     0.000     0.000"

" 33          CATCHMENT 40"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           40   Catchment 40"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.455     3.519     0.000     0.000 c.m/sec"

"             Catchment 40           Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  21.072     3.835      21.072     minutes"

"             Time to Centroid       134.304    116.233    134.304    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1935.36    0.00       1935.37    c.m"

"             Rainfall losses        27.871     2.469      27.871     mm"

"             Runoff depth           30.248     55.650     30.248     mm"



"             Runoff volume          1007.27    0.00       1007.27    c.m"

"             Runoff coefficient     0.520      0.000      0.520      "

"             Maximum flow           0.455      0.000      0.455      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.455     3.974     0.000     0.000"

" 33          CATCHMENT 30"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           30   Catchment 30"

"        5.000   % Impervious"

"        2.000   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.900   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.100   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.437     3.974     0.000     0.000 c.m/sec"

"             Catchment 30           Pervious   Impervious Total Area "

"             Surface Area           1.900      0.100      2.000      hectare"

"             Time of concentration  10.194     1.856      9.450      minutes"

"             Time to Centroid       119.342    112.794    118.757    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1104.26    58.12      1162.38    c.m"

"             Rainfall losses        28.125     2.227      26.830     mm"

"             Runoff depth           29.994     55.893     31.289     mm"

"             Runoff volume          569.88     55.89      625.77     c.m"

"             Runoff coefficient     0.516      0.962      0.538      "

"             Maximum flow           0.417      0.038      0.437      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.437     4.203     0.000     0.000"

" 33          CATCHMENT 20"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"           20   Catchment 20"

"        0.000   % Impervious"

"        2.980   Total Area"

"       80.000   Flow length"

"        1.250   Overland Slope"

"        2.980   Pervious Area"

"       80.000   Pervious length"

"        1.250   Pervious slope"

"        0.000   Impervious Area"

"       80.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.405     4.203     0.000     0.000 c.m/sec"

"             Catchment 20           Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  21.484     3.910      21.484     minutes"

"             Time to Centroid       134.868    116.328    134.868    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1731.95    0.00       1731.95    c.m"

"             Rainfall losses        27.884     2.347      27.884     mm"

"             Runoff depth           30.235     55.772     30.235     mm"

"             Runoff volume          901.02     0.00       901.02     c.m"

"             Runoff coefficient     0.520      0.000      0.520      "

"             Maximum flow           0.405      0.000      0.405      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.405     4.608     0.000     0.000"

" 38          START/RE-START TOTALS 20"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                      0.722    hectare"

"             Total % impervious                         1.832"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                                  Ex__25yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/1/2025 at 10:02:34 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      746.059   Coefficient A"

"        0.085   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           175.653    mm/hr"

"             Total depth                  67.239    mm"

"            6   025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 10"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           10   Catchment 10"

"        2.000   % Impervious"

"       31.110   Total Area"

"      200.000   Flow length"

"        3.750   Overland Slope"

"       30.488   Pervious Area"

"      200.000   Pervious length"

"        3.750   Pervious slope"

"        0.622   Impervious Area"

"      200.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     4.835     0.000     0.000     0.000 c.m/sec"

"             Catchment 10           Pervious   Impervious Total Area "

"             Surface Area           30.488     0.622      31.110     hectare"

"             Time of concentration  25.077     4.577      24.395     minutes"

"             Time to Centroid       142.054    116.842    141.215    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2.0500     0.0418     2.0918     ha-m"

"             Rainfall losses        28.420     1.790      27.888     mm"

"             Runoff depth           38.818     65.448     39.351     mm"

"             Runoff volume          1.1835     0.0407     1.2242     ha-m"

"             Runoff coefficient     0.577      0.973      0.585      "

"             Maximum flow           4.789      0.242      4.835      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     4.835     4.835     0.000     0.000"

" 33          CATCHMENT 40"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           40   Catchment 40"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.607     4.835     0.000     0.000 c.m/sec"

"             Catchment 40           Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  19.735     3.602      19.735     minutes"

"             Time to Centroid       134.608    115.439    134.608    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2239.05    0.00       2239.05    c.m"

"             Rainfall losses        28.441     2.959      28.441     mm"

"             Runoff depth           38.798     64.280     38.798     mm"



"             Runoff volume          1291.96    0.00       1291.97    c.m"

"             Runoff coefficient     0.577      0.000      0.577      "

"             Maximum flow           0.607      0.000      0.607      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.607     5.416     0.000     0.000"

" 33          CATCHMENT 30"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           30   Catchment 30"

"        5.000   % Impervious"

"        2.000   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.900   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.100   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.574     5.416     0.000     0.000 c.m/sec"

"             Catchment 30           Pervious   Impervious Total Area "

"             Surface Area           1.900      0.100      2.000      hectare"

"             Time of concentration  9.548      1.743      8.915      minutes"

"             Time to Centroid       120.388    112.106    119.717    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1277.54    67.24      1344.78    c.m"

"             Rainfall losses        28.570     2.417      27.262     mm"

"             Runoff depth           38.669     64.822     39.977     mm"

"             Runoff volume          734.71     64.82      799.53     c.m"

"             Runoff coefficient     0.575      0.964      0.595      "

"             Maximum flow           0.551      0.045      0.574      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.574     5.660     0.000     0.000"

" 33          CATCHMENT 20"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"           20   Catchment 20"

"        0.000   % Impervious"

"        2.980   Total Area"

"       80.000   Flow length"

"        1.250   Overland Slope"

"        2.980   Pervious Area"

"       80.000   Pervious length"

"        1.250   Pervious slope"

"        0.000   Impervious Area"

"       80.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.532     5.660     0.000     0.000 c.m/sec"

"             Catchment 20           Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  20.121     3.673      20.121     minutes"

"             Time to Centroid       135.142    115.553    135.142    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2003.72    0.00       2003.72    c.m"

"             Rainfall losses        28.405     2.912      28.405     mm"

"             Runoff depth           38.834     64.327     38.834     mm"

"             Runoff volume          1157.25    0.00       1157.26    c.m"

"             Runoff coefficient     0.578      0.000      0.578      "

"             Maximum flow           0.532      0.000      0.532      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.532     6.178     0.000     0.000"

" 38          START/RE-START TOTALS 20"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                      0.722    hectare"

"             Total % impervious                         1.832"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                                  Ex__50yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/1/2025 at 10:03:46 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      820.361   Coefficient A"

"        0.010   Constant B"

"        0.691   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           194.803    mm/hr"

"             Total depth                  74.358    mm"

"            6   050hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 10"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           10   Catchment 10"

"        2.000   % Impervious"

"       31.110   Total Area"

"      200.000   Flow length"

"        3.750   Overland Slope"

"       30.488   Pervious Area"

"      200.000   Pervious length"

"        3.750   Pervious slope"

"        0.622   Impervious Area"

"      200.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     5.783     0.000     0.000     0.000 c.m/sec"

"             Catchment 10           Pervious   Impervious Total Area "

"             Surface Area           30.488     0.622      31.110     hectare"

"             Time of concentration  24.024     4.392      23.408     minutes"

"             Time to Centroid       142.713    116.390    141.888    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2.2670     0.0463     2.3133     ha-m"

"             Rainfall losses        28.718     1.950      28.183     mm"

"             Runoff depth           45.640     72.408     46.175     mm"

"             Runoff volume          1.3915     0.0451     1.4365     ha-m"

"             Runoff coefficient     0.614      0.974      0.621      "

"             Maximum flow           5.731      0.272      5.783      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     5.783     5.783     0.000     0.000"

" 33          CATCHMENT 40"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           40   Catchment 40"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.720     5.783     0.000     0.000 c.m/sec"

"             Catchment 40           Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  18.906     3.456      18.906     minutes"

"             Time to Centroid       135.377    115.016    135.377    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2476.11    0.00       2476.11    c.m"

"             Rainfall losses        28.813     3.112      28.813     mm"

"             Runoff depth           45.544     71.246     45.544     mm"



"             Runoff volume          1516.63    0.00       1516.63    c.m"

"             Runoff coefficient     0.613      0.000      0.613      "

"             Maximum flow           0.720      0.000      0.720      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.720     6.448     0.000     0.000"

" 33          CATCHMENT 30"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           30   Catchment 30"

"        5.000   % Impervious"

"        2.000   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.900   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.100   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.670     6.448     0.000     0.000 c.m/sec"

"             Catchment 30           Pervious   Impervious Total Area "

"             Surface Area           1.900      0.100      2.000      hectare"

"             Time of concentration  9.147      1.672      8.573      minutes"

"             Time to Centroid       121.402    111.843    120.668    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1412.80    74.36      1487.16    c.m"

"             Rainfall losses        28.890     2.541      27.572     mm"

"             Runoff depth           45.468     71.816     46.785     mm"

"             Runoff volume          863.89     71.82      935.71     c.m"

"             Runoff coefficient     0.611      0.966      0.629      "

"             Maximum flow           0.645      0.050      0.670      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.670     6.702     0.000     0.000"

" 33          CATCHMENT 20"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"           20   Catchment 20"

"        0.000   % Impervious"

"        2.980   Total Area"

"       80.000   Flow length"

"        1.250   Overland Slope"

"        2.980   Pervious Area"

"       80.000   Pervious length"

"        1.250   Pervious slope"

"        0.000   Impervious Area"

"       80.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.633     6.702     0.000     0.000 c.m/sec"

"             Catchment 20           Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  19.276     3.524      19.276     minutes"

"             Time to Centroid       135.920    115.139    135.920    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2215.86    0.00       2215.86    c.m"

"             Rainfall losses        28.877     3.109      28.877     mm"

"             Runoff depth           45.481     71.249     45.481     mm"

"             Runoff volume          1355.32    0.00       1355.32    c.m"

"             Runoff coefficient     0.612      0.000      0.612      "

"             Maximum flow           0.633      0.000      0.633      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.633     7.296     0.000     0.000"

" 38          START/RE-START TOTALS 20"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                      0.722    hectare"

"             Total % impervious                         1.832"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                                 Ex__100yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/1/2025 at 10:05:05 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      901.088   Coefficient A"

"        0.043   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           212.928    mm/hr"

"             Total depth                  81.221    mm"

"            6   100hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 10"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           10   Catchment 10"

"        2.000   % Impervious"

"       31.110   Total Area"

"      200.000   Flow length"

"        3.750   Overland Slope"

"       30.488   Pervious Area"

"      200.000   Pervious length"

"        3.750   Pervious slope"

"        0.622   Impervious Area"

"      200.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     6.563     0.000     0.000     0.000 c.m/sec"

"             Catchment 10           Pervious   Impervious Total Area "

"             Surface Area           30.488     0.622      31.110     hectare"

"             Time of concentration  23.158     4.238      22.591     minutes"

"             Time to Centroid       142.372    115.974    141.581    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2.4762     0.0505     2.5268     ha-m"

"             Rainfall losses        28.992     2.155      28.455     mm"

"             Runoff depth           52.229     79.066     52.765     mm"

"             Runoff volume          1.5923     0.0492     1.6415     ha-m"

"             Runoff coefficient     0.643      0.973      0.650      "

"             Maximum flow           6.506      0.301      6.563      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     6.563     6.563     0.000     0.000"

" 33          CATCHMENT 40"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           40   Catchment 40"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.835     6.563     0.000     0.000 c.m/sec"

"             Catchment 40           Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  18.225     3.335      18.225     minutes"

"             Time to Centroid       135.263    114.631    135.263    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2704.65    0.00       2704.66    c.m"

"             Rainfall losses        28.982     3.311      28.982     mm"

"             Runoff depth           52.239     77.910     52.239     mm"



"             Runoff volume          1739.55    0.00       1739.55    c.m"

"             Runoff coefficient     0.643      0.000      0.643      "

"             Maximum flow           0.835      0.000      0.835      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.835     7.319     0.000     0.000"

" 33          CATCHMENT 30"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           30   Catchment 30"

"        5.000   % Impervious"

"        2.000   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.900   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.100   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.768     7.319     0.000     0.000 c.m/sec"

"             Catchment 30           Pervious   Impervious Total Area "

"             Surface Area           1.900      0.100      2.000      hectare"

"             Time of concentration  8.817      1.614      8.287      minutes"

"             Time to Centroid       121.743    111.617    120.997    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1543.20    81.22      1624.42    c.m"

"             Rainfall losses        29.209     2.686      27.883     mm"

"             Runoff depth           52.011     78.534     53.338     mm"

"             Runoff volume          988.22     78.53      1066.75    c.m"

"             Runoff coefficient     0.640      0.967      0.657      "

"             Maximum flow           0.742      0.054      0.768      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.768     7.588     0.000     0.000"

" 33          CATCHMENT 20"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"           20   Catchment 20"

"        0.000   % Impervious"

"        2.980   Total Area"

"       80.000   Flow length"

"        1.250   Overland Slope"

"        2.980   Pervious Area"

"       80.000   Pervious length"

"        1.250   Pervious slope"

"        0.000   Impervious Area"

"       80.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.734     7.588     0.000     0.000 c.m/sec"

"             Catchment 20           Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  18.581     3.401      18.581     minutes"

"             Time to Centroid       135.779    114.745    135.779    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2420.38    0.00       2420.38    c.m"

"             Rainfall losses        29.021     3.280      29.021     mm"

"             Runoff depth           52.200     77.941     52.200     mm"

"             Runoff volume          1555.57    0.00       1555.57    c.m"

"             Runoff coefficient     0.643      0.000      0.643      "

"             Maximum flow           0.734      0.000      0.734      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.734     8.263     0.000     0.000"

" 38          START/RE-START TOTALS 20"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                      0.722    hectare"

"             Total % impervious                         1.832"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                                   Ex__REG.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/1/2025 at 10:06:12 AM"

" 31          TIME PARAMETERS"

"       60.000   Time Step"

"     2880.000   Max. Storm length"

"     7500.000   Max. Hydrograph"

" 32          STORM Historic"

"            5   Historic"

"     2880.000   Duration"

"       48.000   Rainfall intensity values"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.026     2.026     2.026     2.028"

"                  2.026     6.000     4.000     6.000    13.000"

"                 17.000    13.000    23.000    13.000    13.000"

"                 53.000    38.000    13.000"

"             Maximum intensity            53.000    mm/hr"

"             Total depth                 285.000    mm"

"            6   000hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 10"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           10   Catchment 10"

"        2.000   % Impervious"

"       31.110   Total Area"

"      200.000   Flow length"

"        3.750   Overland Slope"

"       30.488   Pervious Area"

"      200.000   Pervious length"

"        3.750   Pervious slope"

"        0.622   Impervious Area"

"      200.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     3.396     0.000     0.000     0.000 c.m/sec"

"             Catchment 10           Pervious   Impervious Total Area "

"             Surface Area           30.488     0.622      31.110     hectare"

"             Time of concentration  41.600     7.392      40.367     minutes"

"             Time to Centroid       2745.601   2247.763   2727.666   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        8.6890     0.1773     8.8664     ha-m"

"             Rainfall losses        141.365    21.980     138.978    mm"

"             Runoff depth           143.635    263.020    146.022    mm"

"             Runoff volume          4.3791     0.1637     4.5428     ha-m"

"             Runoff coefficient     0.504      0.923      0.512      "

"             Maximum flow           3.340      0.079      3.396      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.396     3.396     0.000     0.000"

" 33          CATCHMENT 40"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           40   Catchment 40"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.366     3.396     0.000     0.000 c.m/sec"

"             Catchment 40           Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"



"             Time of concentration  32.738     5.817      32.738     minutes"

"             Time to Centroid       2737.685   2233.111   2737.684   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        9490.49    0.01       9490.50    c.m"

"             Rainfall losses        139.700    29.327     139.699    mm"

"             Runoff depth           145.300    255.673    145.301    mm"

"             Runoff volume          4838.50    0.01       4838.51    c.m"

"             Runoff coefficient     0.510      0.000      0.510      "

"             Maximum flow           0.366      0.000      0.366      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.366     3.762     0.000     0.000"

" 33          CATCHMENT 30"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           30   Catchment 30"

"        5.000   % Impervious"

"        2.000   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.900   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.100   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.211     3.762     0.000     0.000 c.m/sec"

"             Catchment 30           Pervious   Impervious Total Area "

"             Surface Area           1.900      0.100      2.000      hectare"

"             Time of concentration  15.838     2.814      14.776     minutes"

"             Time to Centroid       2719.829   2252.474   2681.704   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        5415.00    285.00     5700.00    c.m"

"             Rainfall losses        139.630    39.672     134.632    mm"

"             Runoff depth           145.370    245.328    150.368    mm"

"             Runoff volume          2762.02    245.33     3007.35    c.m"

"             Runoff coefficient     0.510      0.861      0.528      "

"             Maximum flow           0.198      0.013      0.211      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.211     3.956     0.000     0.000"

" 33          CATCHMENT 20"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"           20   Catchment 20"

"        0.000   % Impervious"

"        2.980   Total Area"

"       80.000   Flow length"

"        1.250   Overland Slope"

"        2.980   Pervious Area"

"       80.000   Pervious length"

"        1.250   Pervious slope"

"        0.000   Impervious Area"

"       80.000   Impervious length"

"        1.250   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.327     3.956     0.000     0.000 c.m/sec"

"             Catchment 20           Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  33.378     5.931      33.378     minutes"

"             Time to Centroid       2738.064   2233.739   2738.063   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        8492.99    0.01       8493.00    c.m"

"             Rainfall losses        139.842    28.841     139.842    mm"

"             Runoff depth           145.158    256.159    145.158    mm"

"             Runoff volume          4325.70    0.01       4325.71    c.m"

"             Runoff coefficient     0.509      0.000      0.509      "

"             Maximum flow           0.327      0.000      0.327      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.327     4.283     0.000     0.000"

" 38          START/RE-START TOTALS 20"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                      0.722    hectare"

"             Total % impervious                         1.832"

" 19          EXIT"



 
Functional Servicing and Stormwater Management Design Report – Northern Lands (6581 Highway 6) 
Township of Centre Wellington (Fergus), Ontario 
March 12, 2025 

GEI Consultants Canada Ltd.  

C.2.  Post-Development Conditions Modelling 

  



Proposed Forebay

Forebay Length = 140.0 m (Dist)

Forebay Top Width   = 27.0 m

Active Forebay Depth  = 1.0 m (d)

Active Forebay Bottom Width = 21.0 m 

Approximate Permanent Forebay Pool Volume     = 224.9 m
3

Length Width Ratio = 5.2 :1 (r)

25 mm Storm Pond Outlet Flowrate = 0.043 m
3
/s (Q25mm)

5 Year Storm Inflow Rate        = 8.626 m
3
/s (Q5)

Desired Forebay Velocity        = 0.500 m/s (Vf)

Desired Settling Velocity (recommended) = 0.0003 m/s (Vs)

Settling Length

Dist = ((r x Q25mm)/Vs)^.5      = 27.3 m 25mm

Forebay length (140 m) exceeds the settling length (27.3 m).

Dispersion Length

Dist   =   (8 x Q5)/(d x Vf)  = 138.0 m 5 Year

Forebay length (140 m) exceeds the dispersion length (138.0 m).

Flow Velocity in Forebay

Cross-sectional Area (Forebay Only) = 24 m
2

Cross-sectional Area (With Permanent Pool) = 41.85 m
2

Cross-sectional Area (With Outlet Pool) = 57.85 m
2

(A)

Q5                   = 8.626 m
3
/s

Velocity = Q5/A = 0.149 m/s 5 Year

NORTH LANDS SUBDIVISION

TOWNSHIP OF CENTRE WELLINGTON (FERGUS)

Our File: 422079

March 4, 2025

The average flow velocity through the forebay is equal to the allowable velocity of 

0.15 m/s.



SWM Facility - Stage/Storage Volume Calculations

 Forebay/Permanent Pool Storage Volume Calculations

Forebay Forebay Perm. Pool Perm. Pool

Surface  Incremental Surface Incremental Accumulative

Elevation Depth Area Storage Volume Area Storage Volume Volume

(m) (m) (m
2
) (m

3
) (m

2
) (m

3
) (m

3
)

420.20 0.00 0.0 0.0 0.0 Bottom of Forebay

420.40 0.20 817.9 81.79 81.8

420.60 0.40 902.4 172.03 253.8

420.80 0.60 989.3 189.17 443.0

421.00 0.80 1,078.6 206.79 649.8

421.20 1.00 1,170.2 224.88 9,630.00 0.00 874.7 Bottom of Permanent Pool

421.30 1.10 9,798.00 971.40 1,846.1

421.40 1.20 10,157.40 997.77 2,843.8

421.50 1.30 10,518.80 1,033.81 3,877.6 Top of Permanent Pool

Active Storage Volume Calculations

Active Active Accumulative

Surface Incremental Active

Elevation Depth Area Volume Volume

(m) (m) (m
2
) (m

3
) (m

3
)

421.50 0.00 10,518.8 0.00 0.00 Bottom of Active Storage

421.60 0.10 10,882.4 1,070.06 1,070.06

421.70 0.20 11,248.2 1,106.53 2,176.59

421.80 0.30 11,616.3 1,143.23 3,319.82

421.90 0.40 11,986.6 1,180.15 4,499.96

422.00 0.50 12,359.0 1,217.28 5,717.24 T/G DICB.1

422.10 0.60 12,841.0 1,260.00 6,977.24

422.20 0.70 13,125.1 1,298.31 8,275.55

422.30 0.80 13,410.9 1,326.80 9,602.35 T/G DICB.2

422.40 0.90 13,698.3 1,355.46 10,957.81

422.50 1.00 13,987.2 1,384.27 12,342.08

422.60 1.10 14,277.9 1,413.26 13,755.34

422.70 1.20 14,570.1 1,442.40 15,197.74 Weir

422.80 1.30 14,864.0 1,471.71 16,669.44

422.90 1.40 15,159.4 1,501.17 18,170.61

423.00 1.50 15,456.5 1,530.80 19,701.41

423.10 1.60 15,755.3 1,560.59 21,262.00

423.20 1.70 16,055.6 1,590.55 22,852.54 Top of Pond

NORTH LANDS SUBDIVISION

TOWNSHIP OF CENTRE WELLINGTON (FERGUS)

Our File: 422079

March 4, 2025



Head over Grate 

(m)
Length (m)

INV. = 421.34 m

INV 421.50 m d1  = 0.80 m 0 1.200 Diameter = 525 mm

Q  = 0.044 m
3
/s h = 0.50 0.1 1.832 Gradient = 0.50%

Cd = 0.600 H  = 0.30 m 0.2 2.464 Pipe Capacity = 0.317 m
3
/s

H  = 1.100 m 2g = 19.62 0.3 3.66 Length = 21.30 m

2g = 19.620 L = 3.66 m

A  = 0.031 m
2 Q = 0.453 m

3
/s

D  = 0.200 m INV. = 421.5 m

Diameter = 600 mm

Gradient = 1%

Pipe Capacity = 0.641 m
3
/s

d1  = 1.500 m Length = 20.30 m

h = 1.200

H  = 0.300 m

2g = 19.620

L = 15.0
m

Q = 3.524 m
3
/s

Cd = Discharge Coefficient L = Length of Weir

A = Area of Orifice 2g = 19.62

2g = 19.62 d = total depth of water

H = Depth of Water above orifice - half of orifice diameter h = depth of water below weir

H = depth of water above weir

Pipe Outflow - Outlet 2

modelled with 50% blockage

1800 x1800 Structure Controls

Orifice Outlet (Extended 

Detention) Major Control - Flow Over Grate Length of Weir

modelled with 50% blockage

Overflow Weir

Pipe Outflow - Outlet 1

Weir Flow = 0.433 2�(
�

���
)L�	/�Orifice Flow = Cd A 2��



Major Major Control 200mm dia. Major Major Control Weir Actual

Elevation Stage Storage Control Grate Pipe Outlet Minor Outlet Control Grate Pipe Outlet Overflow Discharge

(m) (m) (m
3
) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

421.50 0.00 0.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 Bottom of Active Storage

421.60 0.10 1,070.1 0.000 0.152 0.007 0.000 0.039 0.000 0.007

421.70 0.20 2,176.6 0.000 0.250 0.013 0.000 0.144 0.000 0.013

421.80 0.30 3,319.8 0.000 0.317 0.019 0.000 0.307 0.000 0.019

421.90 0.40 4,500.0 0.000 0.317 0.023 0.000 0.485 0.000 0.023

422.00 0.50 5,717.2 0.000 0.317 0.026 0.000 0.621 0.000 0.026 T/G DICB.1

422.10 0.60 6,977.2 0.041 0.317 0.030 0.000 0.641 0.000 0.071

422.20 0.70 8,275.5 0.161 0.317 0.032 0.000 0.641 0.000 0.194

422.30 0.80 9,602.3 0.453 0.317 0.035 0.000 0.641 0.000 0.352 T/G DICB.2

422.40 0.90 10,957.8 0.317 0.037 0.040 0.641 0.000 0.395

422.50 1.00 12,342.1 0.317 0.040 0.158 0.641 0.000 0.514

422.60 1.10 13,755.3 0.317 0.042 0.439 0.641 0.000 0.798

422.70 1.20 15,197.7 0.317 0.044 0.689 0.641 0.000 0.958 Weir

422.80 1.30 16,669.4 0.317 0.641 0.656 1.614

422.90 1.40 18,170.6 0.317 0.641 1.888 2.846

423.00 1.50 19,701.4 0.317 0.641 3.524 4.482

423.10 1.60 21,262.0 0.317 0.641 5.502 6.460

423.20 1.70 22,852.5 0.317 0.641 7.788 8.746 Top of Pond

Notes:

Major Controls - the minimum of flow over grate and pipe discharge flow rate is used in the actual discharge calculation

Knockout Controls - the knockout is assumed to contribute to discharge flow rates until the pipe discharge rate is the controlling release rate.

Major Control Pipe Flow - based on Pipe Capacity

OUTLET STRUCTURE 1 OUTLET STRUCTURE 2

Stage-Storage-Discharge Table



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                       Uncon-Interim__25mm.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/5/2025 at 2:20:21 PM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      367.000   Coefficient A"

"        5.000   Constant B"

"        0.700   Exponent C"

"        0.394   Fraction R"

"      120.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity            72.993    mm/hr"

"             Total depth                  24.995    mm"

"            7   0025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.007     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  3.071      0.370      2.655      minutes"

"             Time to Centroid       63.738     60.371     63.219     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        28.49      1.50       29.99      c.m"

"             Rainfall losses        19.084     4.536      18.356     mm"

"             Runoff depth           5.912      20.459     6.639      mm"

"             Runoff volume          6.74       1.23       7.97       c.m"

"             Runoff coefficient     0.237      0.819      0.266      "

"             Maximum flow           0.006      0.001      0.007      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.007     0.007     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.050     0.007     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  20.536     2.476      17.532     minutes"

"             Time to Centroid       82.465     63.135     79.250     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        410.80     21.62      432.42     c.m"

"             Rainfall losses        18.914     1.941      18.065     mm"

"             Runoff depth           6.082      23.054     6.930      mm"



"             Runoff volume          99.95      19.94      119.90     c.m"

"             Runoff coefficient     0.243      0.922      0.277      "

"             Maximum flow           0.047      0.013      0.050      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.050     0.052     0.000     0.000"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.129     0.052     0.000     0.000 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  90.569     10.921     87.585     minutes"

"             Time to Centroid       157.420    74.245     154.304    minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        3662.32    36.99      3699.31    c.m"

"             Rainfall losses        18.910     1.543      18.736     mm"

"             Runoff depth           6.085      23.453     6.259      mm"

"             Runoff volume          891.61     34.71      926.32     c.m"

"             Runoff coefficient     0.243      0.938      0.250      "

"             Maximum flow           0.127      0.018      0.129      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.129     0.137     0.000     0.000"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.552     0.137     0.000     0.000 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  24.798     2.990      4.336      minutes"

"             Time to Centroid       87.039     63.901     65.330     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        654.38     2617.51    3271.89    c.m"

"             Rainfall losses        18.913     1.889      5.294      mm"

"             Runoff depth           6.082      23.106     19.701     mm"

"             Runoff volume          159.22     2419.69    2578.92    c.m"

"             Runoff coefficient     0.243      0.924      0.788      "

"             Maximum flow           0.069      1.550      1.552      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.552     1.581     0.000     0.000"

" 33          CATCHMENT 200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"



"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.056     1.581     0.000     0.000 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  24.798     2.990      16.045     minutes"

"             Time to Centroid       87.039     63.901     77.753     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        429.17     75.74      504.91     c.m"

"             Rainfall losses        18.913     1.889      16.360     mm"

"             Runoff depth           6.082      23.106     8.636      mm"

"             Runoff volume          104.43     70.01      174.44     c.m"

"             Runoff coefficient     0.243      0.924      0.345      "

"             Maximum flow           0.045      0.045      0.056      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.056     1.628     0.000     0.000"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.056     1.628     0.000     0.000 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  42.448     5.118      42.448     minutes"

"             Time to Centroid       105.920    66.672     105.919    minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        832.34     0.00       832.34     c.m"

"             Rainfall losses        18.910     1.665      18.910     mm"

"             Runoff depth           6.085      23.330     6.085      mm"

"             Runoff volume          202.64     0.00       202.64     c.m"

"             Runoff coefficient     0.243      0.000      0.243      "

"             Maximum flow           0.056      0.000      0.056      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.056     1.629     0.000     0.000"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.121     1.629     0.000     0.000 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  8.939      1.078      2.724      minutes"

"             Time to Centroid       70.037     61.193     63.045     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        168.72     168.72     337.44     c.m"

"             Rainfall losses        18.924     2.080      10.502     mm"

"             Runoff depth           6.071      22.916     14.493     mm"



"             Runoff volume          40.98      154.68     195.66     c.m"

"             Runoff coefficient     0.243      0.917      0.580      "

"             Maximum flow           0.031      0.118      0.121      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.121     1.750     0.000     0.000"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.044     1.750     0.000     0.000 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  49.662     5.988      49.662     minutes"

"             Time to Centroid       113.637    67.835     113.637    minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        744.86     0.00       744.86     c.m"

"             Rainfall losses        18.911     1.624      18.911     mm"

"             Runoff depth           6.084      23.371     6.084      mm"

"             Runoff volume          181.30     0.00       181.31     c.m"

"             Runoff coefficient     0.243      0.000      0.243      "

"             Maximum flow           0.044      0.000      0.044      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.044     1.751     0.000     0.000"

" 38          START/RE-START TOTALS 700"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"



"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                        Uncon-Interim__2yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/5/2025 at 2:16:04 PM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      414.876   Coefficient A"

"        0.027   Constant B"

"        0.682   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           100.235    mm/hr"

"             Total depth                  39.504    mm"

"            6   002hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.022     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.816      0.326      1.648      minutes"

"             Time to Centroid       104.196    112.311    105.112    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        45.03      2.37       47.40      c.m"

"             Rainfall losses        25.568     5.814      24.580     mm"

"             Runoff depth           13.936     33.690     14.924     mm"

"             Runoff volume          15.89      2.02       17.91      c.m"

"             Runoff coefficient     0.353      0.853      0.378      "

"             Maximum flow           0.021      0.001      0.022      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.022     0.022     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.163     0.022     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  12.141     2.181      10.914     minutes"

"             Time to Centroid       117.971    114.662    117.563    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        649.25     34.17      683.42     c.m"

"             Rainfall losses        25.401     1.860      24.224     mm"

"             Runoff depth           14.103     37.644     15.280     mm"



"             Runoff volume          231.78     32.56      264.34     c.m"

"             Runoff coefficient     0.357      0.953      0.387      "

"             Maximum flow           0.158      0.022      0.163      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.163     0.167     0.000     0.000"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.449     0.167     0.000     0.000 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  53.548     9.620      52.390     minutes"

"             Time to Centroid       172.894    126.382    171.669    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        5788.13    58.47      5846.59    c.m"

"             Rainfall losses        25.381     1.671      25.143     mm"

"             Runoff depth           14.123     37.833     14.361     mm"

"             Runoff volume          2069.36    55.99      2125.36    c.m"

"             Runoff coefficient     0.358      0.958      0.364      "

"             Maximum flow           0.445      0.030      0.449      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.449     0.481     0.000     0.000"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.700     0.481     0.000     0.000 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  14.661     2.634      3.668      minutes"

"             Time to Centroid       121.346    115.356    115.871    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1034.22    4136.86    5171.08    c.m"

"             Rainfall losses        25.379     1.965      6.648      mm"

"             Runoff depth           14.125     37.539     32.856     mm"

"             Runoff volume          369.79     3931.05    4300.84    c.m"

"             Runoff coefficient     0.358      0.950      0.832      "

"             Maximum flow           0.236      2.644      2.700      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.700     2.845     0.000     0.000"

" 33          CATCHMENT 200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"



"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.170     2.845     0.000     0.000 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  14.661     2.634      10.821     minutes"

"             Time to Centroid       121.346    115.356    119.434    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        678.28     119.70     797.98     c.m"

"             Rainfall losses        25.379     1.965      21.867     mm"

"             Runoff depth           14.125     37.539     17.637     mm"

"             Runoff volume          242.53     113.74     356.27     c.m"

"             Runoff coefficient     0.358      0.950      0.446      "

"             Maximum flow           0.155      0.077      0.170      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.170     2.958     0.000     0.000"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.193     2.958     0.000     0.000 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  25.097     4.509      25.096     minutes"

"             Time to Centroid       135.157    118.349    135.157    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1315.48    0.00       1315.48    c.m"

"             Rainfall losses        25.393     1.692      25.393     mm"

"             Runoff depth           14.111     37.813     14.111     mm"

"             Runoff volume          469.88     0.00       469.89     c.m"

"             Runoff coefficient     0.357      0.000      0.357      "

"             Maximum flow           0.193      0.000      0.193      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.193     2.987     0.000     0.000"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.228     2.987     0.000     0.000 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  5.285      0.949      2.157      minutes"

"             Time to Centroid       108.893    112.435    111.449    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        266.65     266.65     533.30     c.m"

"             Rainfall losses        25.407     2.971      14.189     mm"

"             Runoff depth           14.097     36.533     25.315     mm"



"             Runoff volume          95.16      246.59     341.75     c.m"

"             Runoff coefficient     0.357      0.925      0.641      "

"             Maximum flow           0.106      0.170      0.228      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.228     3.215     0.000     0.000"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.152     3.215     0.000     0.000 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  29.362     5.275      29.362     minutes"

"             Time to Centroid       140.817    119.556    140.816    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1177.22    0.00       1177.22    c.m"

"             Rainfall losses        25.383     1.653      25.383     mm"

"             Runoff depth           14.121     37.851     14.121     mm"

"             Runoff volume          420.82     0.00       420.82     c.m"

"             Runoff coefficient     0.357      0.000      0.357      "

"             Maximum flow           0.152      0.000      0.152      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.152     3.235     0.000     0.000"

" 38          START/RE-START TOTALS 700"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"



"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                        Uncon-Interim__5yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/5/2025 at 2:14:12 PM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      544.711   Coefficient A"

"        0.021   Constant B"

"        0.686   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           130.581    mm/hr"

"             Total depth                  50.743    mm"

"            6   005hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.035     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.618      0.293      1.500      minutes"

"             Time to Centroid       105.803    111.144    106.279    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        57.85      3.04       60.89      c.m"

"             Rainfall losses        27.440     7.450      26.440     mm"

"             Runoff depth           23.303     43.293     24.303     mm"

"             Runoff volume          26.57      2.60       29.16      c.m"

"             Runoff coefficient     0.459      0.853      0.479      "

"             Maximum flow           0.033      0.002      0.035      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.035     0.035     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.287     0.035     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  10.817     1.962      9.949      minutes"

"             Time to Centroid       118.405    113.377    117.912    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        833.96     43.89      877.85     c.m"

"             Rainfall losses        27.163     2.058      25.907     mm"

"             Runoff depth           23.580     48.685     24.835     mm"



"             Runoff volume          387.54     42.11      429.65     c.m"

"             Runoff coefficient     0.465      0.959      0.489      "

"             Maximum flow           0.272      0.029      0.287      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.287     0.305     0.000     0.000"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.818     0.305     0.000     0.000 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  47.706     8.654      46.903     minutes"

"             Time to Centroid       168.372    124.102    167.462    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        7434.86    75.10      7509.96    c.m"

"             Rainfall losses        27.127     1.696      26.873     mm"

"             Runoff depth           23.616     49.047     23.870     mm"

"             Runoff volume          3460.21    72.59      3532.80    c.m"

"             Runoff coefficient     0.465      0.967      0.470      "

"             Maximum flow           0.812      0.040      0.818      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.818     0.868     0.000     0.000"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     3.616     0.868     0.000     0.000 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  13.062     2.369      3.518      minutes"

"             Time to Centroid       121.452    114.097    114.887    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1328.45    5313.80    6642.25    c.m"

"             Rainfall losses        27.259     1.941      7.004      mm"

"             Runoff depth           23.484     48.802     43.739     mm"

"             Runoff volume          614.82     5110.59    5725.39    c.m"

"             Runoff coefficient     0.463      0.962      0.862      "

"             Maximum flow           0.395      3.479      3.616      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.616     3.901     0.000     0.000"

" 33          CATCHMENT 200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"



"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.279     3.901     0.000     0.000 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  13.062     2.369      10.193     minutes"

"             Time to Centroid       121.452    114.097    119.479    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        871.26     153.75     1025.01    c.m"

"             Rainfall losses        27.259     1.941      23.461     mm"

"             Runoff depth           23.484     48.802     27.282     mm"

"             Runoff volume          403.22     147.87     551.10     c.m"

"             Runoff coefficient     0.463      0.962      0.538      "

"             Maximum flow           0.259      0.101      0.279      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.279     4.092     0.000     0.000"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.356     4.092     0.000     0.000 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  22.359     4.056      22.359     minutes"

"             Time to Centroid       134.036    116.866    134.036    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1689.74    0.00       1689.74    c.m"

"             Rainfall losses        27.188     2.068      27.188     mm"

"             Runoff depth           23.555     48.675     23.555     mm"

"             Runoff volume          784.37     0.00       784.38     c.m"

"             Runoff coefficient     0.464      0.000      0.464      "

"             Maximum flow           0.356      0.000      0.356      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.356     4.163     0.000     0.000"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.347     4.163     0.000     0.000 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  4.708      0.854      2.132      minutes"

"             Time to Centroid       110.182    111.691    111.191    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        342.51     342.51     685.03     c.m"

"             Rainfall losses        27.326     3.537      15.432     mm"

"             Runoff depth           23.417     47.206     35.311     mm"



"             Runoff volume          158.07     318.64     476.70     c.m"

"             Runoff coefficient     0.461      0.930      0.696      "

"             Maximum flow           0.157      0.219      0.347      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.347     4.510     0.000     0.000"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.271     4.510     0.000     0.000 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  26.159     4.745      26.159     minutes"

"             Time to Centroid       139.192    117.881    139.192    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1512.14    0.00       1512.14    c.m"

"             Rainfall losses        27.134     1.694      27.134     mm"

"             Runoff depth           23.609     49.049     23.609     mm"

"             Runoff volume          703.54     0.00       703.54     c.m"

"             Runoff coefficient     0.465      0.000      0.465      "

"             Maximum flow           0.271      0.000      0.271      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.271     4.559     0.000     0.000"

" 38          START/RE-START TOTALS 700"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"



"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                       Uncon-Interim__10yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/5/2025 at 2:11:51 PM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      627.308   Coefficient A"

"        0.014   Constant B"

"        0.687   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           150.154    mm/hr"

"             Total depth                  58.119    mm"

"            6   010hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.043     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.525      0.278      1.424      minutes"

"             Time to Centroid       107.285    110.607    107.552    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        66.26      3.49       69.74      c.m"

"             Rainfall losses        28.307     8.539      27.318     mm"

"             Runoff depth           29.812     49.580     30.801     mm"

"             Runoff volume          33.99      2.97       36.96      c.m"

"             Runoff coefficient     0.513      0.853      0.530      "

"             Maximum flow           0.040      0.002      0.043      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.043     0.043     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.378     0.043     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  10.195     1.856      9.450      minutes"

"             Time to Centroid       119.343    112.794    118.758    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        955.19     50.27      1005.46    c.m"

"             Rainfall losses        28.125     2.227      26.830     mm"

"             Runoff depth           29.994     55.892     31.289     mm"



"             Runoff volume          492.95     48.35      541.29     c.m"

"             Runoff coefficient     0.516      0.962      0.538      "

"             Maximum flow           0.361      0.033      0.378      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.378     0.398     0.000     0.000"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.110     0.398     0.000     0.000 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  44.961     8.184      44.281     minutes"

"             Time to Centroid       167.191    123.105    166.375    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        8515.60    86.02      8601.62    c.m"

"             Rainfall losses        27.876     1.659      27.613     mm"

"             Runoff depth           30.243     56.460     30.506     mm"

"             Runoff volume          4431.28    83.56      4514.84    c.m"

"             Runoff coefficient     0.520      0.971      0.525      "

"             Maximum flow           1.104      0.051      1.110      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.110     1.172     0.000     0.000"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     4.219     1.172     0.000     0.000 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  12.310     2.241      3.433      minutes"

"             Time to Centroid       122.261    113.547    114.579    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1521.56    6086.22    7607.78    c.m"

"             Rainfall losses        27.960     1.991      7.185      mm"

"             Runoff depth           30.159     56.128     50.934     mm"

"             Runoff volume          789.57     5877.72    6667.29    c.m"

"             Runoff coefficient     0.519      0.966      0.876      "

"             Maximum flow           0.493      4.013      4.219      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     4.219     4.634     0.000     0.000"

" 33          CATCHMENT 200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"



"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.383     4.634     0.000     0.000 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  12.310     2.241      9.821      minutes"

"             Time to Centroid       122.261    113.547    120.106    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        997.90     176.10     1174.00    c.m"

"             Rainfall losses        27.960     1.991      24.065     mm"

"             Runoff depth           30.159     56.128     34.054     mm"

"             Runoff volume          517.83     170.07     687.90     c.m"

"             Runoff coefficient     0.519      0.966      0.586      "

"             Maximum flow           0.323      0.116      0.383      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.383     4.885     0.000     0.000"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.455     4.885     0.000     0.000 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  21.072     3.836      21.072     minutes"

"             Time to Centroid       134.305    116.233    134.305    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1935.36    0.00       1935.36    c.m"

"             Rainfall losses        27.871     2.469      27.871     mm"

"             Runoff depth           30.248     55.650     30.248     mm"

"             Runoff volume          1007.27    0.00       1007.27    c.m"

"             Runoff coefficient     0.520      0.000      0.520      "

"             Maximum flow           0.455      0.000      0.455      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.455     4.999     0.000     0.000"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.424     4.999     0.000     0.000 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  4.437      0.808      2.102      minutes"

"             Time to Centroid       111.465    111.382    111.412    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        392.30     392.30     784.61     c.m"

"             Rainfall losses        28.094     3.950      16.022     mm"

"             Runoff depth           30.025     54.169     42.097     mm"



"             Runoff volume          202.67     365.64     568.30     c.m"

"             Runoff coefficient     0.517      0.932      0.724      "

"             Maximum flow           0.180      0.250      0.424      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.424     5.423     0.000     0.000"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.386     5.423     0.000     0.000 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  24.654     4.487      24.654     minutes"

"             Time to Centroid       139.257    117.159    139.257    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1731.95    0.00       1731.95    c.m"

"             Rainfall losses        27.890     1.793      27.890     mm"

"             Runoff depth           30.229     56.326     30.229     mm"

"             Runoff volume          900.82     0.00       900.82     c.m"

"             Runoff coefficient     0.520      0.000      0.520      "

"             Maximum flow           0.386      0.000      0.386      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.386     5.501     0.000     0.000"

" 38          START/RE-START TOTALS 700"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"



"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                       Uncon-Interim__25yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/5/2025 at 2:03:30 PM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      746.059   Coefficient A"

"        0.085   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           175.654    mm/hr"

"             Total depth                  67.239    mm"

"            6   025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.052     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.428      0.261      1.342      minutes"

"             Time to Centroid       108.971    109.975    109.045    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        76.65      4.03       80.69      c.m"

"             Rainfall losses        29.074     9.934      28.117     mm"

"             Runoff depth           38.165     57.305     39.122     mm"

"             Runoff volume          43.51      3.44       46.95      c.m"

"             Runoff coefficient     0.568      0.852      0.582      "

"             Maximum flow           0.049      0.003      0.052      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.052     0.052     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.496     0.052     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  9.548      1.743      8.915      minutes"

"             Time to Centroid       120.388    112.106    119.717    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1105.07    58.16      1163.23    c.m"

"             Rainfall losses        28.570     2.417      27.262     mm"

"             Runoff depth           38.669     64.822     39.977     mm"



"             Runoff volume          635.52     56.07      691.59     c.m"

"             Runoff coefficient     0.575      0.964      0.595      "

"             Maximum flow           0.477      0.039      0.496      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.496     0.519     0.000     0.000"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.530     0.519     0.000     0.000 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  42.108     7.686      41.531     minutes"

"             Time to Centroid       165.819    121.852    165.082    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        9851.84    99.51      9951.36    c.m"

"             Rainfall losses        28.384     1.687      28.117     mm"

"             Runoff depth           38.855     65.552     39.122     mm"

"             Runoff volume          5692.98    97.02      5789.99    c.m"

"             Runoff coefficient     0.578      0.975      0.582      "

"             Maximum flow           1.521      0.060      1.530      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.530     1.611     0.000     0.000"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     5.040     1.611     0.000     0.000 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  11.529     2.104      3.326      minutes"

"             Time to Centroid       123.146    112.845    114.181    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1760.31    7041.26    8801.57    c.m"

"             Rainfall losses        28.447     2.145      7.405      mm"

"             Runoff depth           38.792     65.094     59.834     mm"

"             Runoff volume          1015.58    6816.63    7832.21    c.m"

"             Runoff coefficient     0.577      0.968      0.890      "

"             Maximum flow           0.662      4.705      5.040      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     5.040     5.657     0.000     0.000"

" 33          CATCHMENT 200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"



"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.509     5.657     0.000     0.000 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  11.529     2.104      9.376      minutes"

"             Time to Centroid       123.146    112.845    120.792    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1154.49    203.73     1358.23    c.m"

"             Rainfall losses        28.447     2.145      24.501     mm"

"             Runoff depth           38.792     65.094     42.738     mm"

"             Runoff volume          666.07     197.23     863.30     c.m"

"             Runoff coefficient     0.577      0.968      0.636      "

"             Maximum flow           0.434      0.136      0.509      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.509     6.013     0.000     0.000"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.607     6.013     0.000     0.000 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  19.735     3.602      19.735     minutes"

"             Time to Centroid       134.608    115.438    134.608    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2239.05    0.00       2239.06    c.m"

"             Rainfall losses        28.441     2.959      28.441     mm"

"             Runoff depth           38.798     64.280     38.798     mm"

"             Runoff volume          1291.97    0.00       1291.97    c.m"

"             Runoff coefficient     0.577      0.000      0.577      "

"             Maximum flow           0.607      0.000      0.607      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.607     6.195     0.000     0.000"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.525     6.195     0.000     0.000 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  4.156      0.759      2.050      minutes"

"             Time to Centroid       112.936    110.977    111.722    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        453.86     453.86     907.73     c.m"

"             Rainfall losses        28.833     4.588      16.711     mm"

"             Runoff depth           38.406     62.651     50.528     mm"



"             Runoff volume          259.24     422.89     682.13     c.m"

"             Runoff coefficient     0.571      0.932      0.751      "

"             Maximum flow           0.234      0.291      0.525      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.525     6.720     0.000     0.000"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.500     6.720     0.000     0.000 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  23.089     4.215      23.089     minutes"

"             Time to Centroid       139.283    116.269    139.283    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2003.72    0.00       2003.72    c.m"

"             Rainfall losses        28.407     2.068      28.407     mm"

"             Runoff depth           38.832     65.171     38.832     mm"

"             Runoff volume          1157.20    0.00       1157.21    c.m"

"             Runoff coefficient     0.578      0.000      0.578      "

"             Maximum flow           0.500      0.000      0.500      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.500     6.845     0.000     0.000"

" 38          START/RE-START TOTALS 700"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"



"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                       Uncon-Interim__50yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/5/2025 at 2:00:47 PM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      820.361   Coefficient A"

"        0.010   Constant B"

"        0.691   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           194.803    mm/hr"

"             Total depth                  74.358    mm"

"            6   050hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.058     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.368      0.250      1.290      minutes"

"             Time to Centroid       110.205    109.690    110.169    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        84.77      4.46       89.23      c.m"

"             Rainfall losses        29.637     11.032     28.707     mm"

"             Runoff depth           44.721     63.326     45.651     mm"

"             Runoff volume          50.98      3.80       54.78      c.m"

"             Runoff coefficient     0.601      0.852      0.614      "

"             Maximum flow           0.055      0.003      0.058      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.058     0.058     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.580     0.058     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  9.147      1.672      8.573      minutes"

"             Time to Centroid       121.402    111.843    120.668    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1222.07    64.32      1286.39    c.m"

"             Rainfall losses        28.890     2.541      27.572     mm"

"             Runoff depth           45.468     71.816     46.785     mm"



"             Runoff volume          747.27     62.12      809.39     c.m"

"             Runoff coefficient     0.611      0.966      0.629      "

"             Maximum flow           0.558      0.043      0.580      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.580     0.604     0.000     0.000"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.817     0.604     0.000     0.000 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  40.339     7.374      39.818     minutes"

"             Time to Centroid       166.075    121.211    165.366    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1.0895     0.0110     1.1005     ha-m"

"             Rainfall losses        28.716     1.802      28.447     mm"

"             Runoff depth           45.642     72.556     45.911     mm"

"             Runoff volume          6687.42    107.38     6794.80    c.m"

"             Runoff coefficient     0.614      0.976      0.617      "

"             Maximum flow           1.807      0.066      1.817      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.817     1.914     0.000     0.000"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     5.638     1.914     0.000     0.000 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  11.045     2.019      3.250      minutes"

"             Time to Centroid       124.131    112.509    114.093    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1946.69    7786.75    9733.44    c.m"

"             Rainfall losses        28.840     2.269      7.583      mm"

"             Runoff depth           45.518     72.088     66.774     mm"

"             Runoff volume          1191.65    7549.11    8740.76    c.m"

"             Runoff coefficient     0.612      0.969      0.898      "

"             Maximum flow           0.783      5.218      5.638      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     5.638     6.392     0.000     0.000"

" 33          CATCHMENT 200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"



"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.595     6.392     0.000     0.000 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  11.045     2.019      9.073      minutes"

"             Time to Centroid       124.131    112.509    121.592    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1276.72    225.30     1502.03    c.m"

"             Rainfall losses        28.840     2.269      24.855     mm"

"             Runoff depth           45.518     72.088     49.503     mm"

"             Runoff volume          781.54     218.43     999.97     c.m"

"             Runoff coefficient     0.612      0.969      0.666      "

"             Maximum flow           0.514      0.151      0.595      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.595     6.819     0.000     0.000"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.720     6.819     0.000     0.000 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  18.906     3.456      18.906     minutes"

"             Time to Centroid       135.377    115.016    135.377    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2476.11    0.00       2476.11    c.m"

"             Rainfall losses        28.813     3.112      28.813     mm"

"             Runoff depth           45.544     71.246     45.544     mm"

"             Runoff volume          1516.63    0.00       1516.63    c.m"

"             Runoff coefficient     0.613      0.000      0.613      "

"             Maximum flow           0.720      0.000      0.720      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.720     7.048     0.000     0.000"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.597     7.048     0.000     0.000 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  3.981      0.728      2.007      minutes"

"             Time to Centroid       114.123    110.827    112.123    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        501.92     501.92     1003.83    c.m"

"             Rainfall losses        29.474     5.085      17.279     mm"

"             Runoff depth           44.884     69.273     57.079     mm"



"             Runoff volume          302.97     467.59     770.56     c.m"

"             Runoff coefficient     0.604      0.932      0.768      "

"             Maximum flow           0.276      0.321      0.597      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.597     7.645     0.000     0.000"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.575     7.645     0.000     0.000 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  22.119     4.044      22.119     minutes"

"             Time to Centroid       139.988    115.872    139.988    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2215.86    0.00       2215.86    c.m"

"             Rainfall losses        28.813     2.354      28.812     mm"

"             Runoff depth           45.545     72.004     45.545     mm"

"             Runoff volume          1357.25    0.00       1357.25    c.m"

"             Runoff coefficient     0.613      0.000      0.613      "

"             Maximum flow           0.575      0.000      0.575      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.575     7.802     0.000     0.000"

" 38          START/RE-START TOTALS 700"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"



"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                      Uncon-Interim__100yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/5/2025 at 1:58:41 PM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      901.088   Coefficient A"

"        0.043   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           212.921    mm/hr"

"             Total depth                  81.221    mm"

"            6   100hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.063     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.319      0.241      1.247      minutes"

"             Time to Centroid       110.908    109.390    110.807    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        92.59      4.87       97.46      c.m"

"             Rainfall losses        30.156     12.072     29.251     mm"

"             Runoff depth           51.065     69.148     51.969     mm"

"             Runoff volume          58.21      4.15       62.36      c.m"

"             Runoff coefficient     0.629      0.851      0.640      "

"             Maximum flow           0.060      0.003      0.063      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.063     0.063     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.664     0.063     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  8.817      1.614      8.287      minutes"

"             Time to Centroid       121.743    111.617    120.997    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1334.86    70.26      1405.12    c.m"

"             Rainfall losses        29.209     2.686      27.883     mm"

"             Runoff depth           52.011     78.534     53.337     mm"



"             Runoff volume          854.81     67.93      922.74     c.m"

"             Runoff coefficient     0.640      0.967      0.657      "

"             Maximum flow           0.641      0.047      0.664      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.664     0.691     0.000     0.000"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.059     0.691     0.000     0.000 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  38.886     7.117      38.407     minutes"

"             Time to Centroid       165.000    120.685    164.331    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1.1900     0.0120     1.2021     ha-m"

"             Rainfall losses        28.976     1.949      28.706     mm"

"             Runoff depth           52.245     79.272     52.515     mm"

"             Runoff volume          7654.90    117.32     7772.23    c.m"

"             Runoff coefficient     0.643      0.976      0.647      "

"             Maximum flow           2.048      0.072      2.059      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.059     2.166     0.000     0.000"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"



"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     6.208     2.166     0.000     0.000 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  10.647     1.949      3.182      minutes"

"             Time to Centroid       124.365    112.180    113.907    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        0.2126     0.8505     1.0632     ha-m"

"             Rainfall losses        29.139     2.392      7.742      mm"

"             Runoff depth           52.082     78.828     73.479     mm"

"             Runoff volume          1363.51    8254.90    9618.41    c.m"

"             Runoff coefficient     0.641      0.971      0.905      "

"             Maximum flow           0.912      5.702      6.208      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     6.208     7.107     0.000     0.000"

" 33          CATCHMENT 200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"



"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.686     7.107     0.000     0.000 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  10.647     1.949      8.813      minutes"

"             Time to Centroid       124.365    112.180    121.796    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1394.56    246.10     1640.66    c.m"

"             Rainfall losses        29.139     2.392      25.127     mm"

"             Runoff depth           52.082     78.828     56.094     mm"

"             Runoff volume          894.25     238.85     1133.10    c.m"

"             Runoff coefficient     0.641      0.971      0.691      "

"             Maximum flow           0.598      0.165      0.686      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.686     7.604     0.000     0.000"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.835     7.604     0.000     0.000 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  18.225     3.335      18.225     minutes"

"             Time to Centroid       135.263    114.631    135.263    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2704.65    0.00       2704.65    c.m"

"             Rainfall losses        28.982     3.311      28.982     mm"

"             Runoff depth           52.239     77.910     52.239     mm"

"             Runoff volume          1739.55    0.00       1739.55    c.m"

"             Runoff coefficient     0.643      0.000      0.643      "

"             Maximum flow           0.835      0.000      0.835      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.835     7.881     0.000     0.000"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.665     7.881     0.000     0.000 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  3.838      0.702      1.967      minutes"

"             Time to Centroid       114.744    110.663    112.310    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        548.24     548.24     1096.48    c.m"

"             Rainfall losses        30.089     5.611      17.850     mm"

"             Runoff depth           51.132     75.610     63.371     mm"



"             Runoff volume          345.14     510.37     855.51     c.m"

"             Runoff coefficient     0.630      0.931      0.780      "

"             Maximum flow           0.315      0.350      0.665      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.665     8.546     0.000     0.000"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.652     8.546     0.000     0.000 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  21.323     3.902      21.323     minutes"

"             Time to Centroid       139.735    115.505    139.735    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2420.38    0.00       2420.38    c.m"

"             Rainfall losses        28.988     2.703      28.988     mm"

"             Runoff depth           52.233     78.518     52.233     mm"

"             Runoff volume          1556.54    0.00       1556.55    c.m"

"             Runoff coefficient     0.643      0.000      0.643      "

"             Maximum flow           0.652      0.000      0.652      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.652     8.737     0.000     0.000"

" 38          START/RE-START TOTALS 700"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"



"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                       Uuncon-Interim__REG.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                  2/5/2025 at 1:53:57 PM"

" 31          TIME PARAMETERS"

"       60.000   Time Step"

"     2880.000   Max. Storm length"

"     7500.000   Max. Hydrograph"

" 32          STORM Historic"

"            5   Historic"

"     2880.000   Duration"

"       48.000   Rainfall intensity values"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.026     2.026     2.026     2.028"

"                  2.026     6.000     4.000     6.000    13.000"

"                 17.000    13.000    23.000    13.000    13.000"

"                 53.000    38.000    13.000"

"             Maximum intensity            53.000    mm/hr"

"             Total depth                 285.000    mm"

"            6   000hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.014     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  2.369      0.421      2.184      minutes"

"             Time to Centroid       2699.991   2271.478   2659.445   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        324.90     17.10      342.00     c.m"

"             Rainfall losses        157.980    32.780     151.720    mm"

"             Runoff depth           127.020    252.220    133.280    mm"

"             Runoff volume          144.80     15.13      159.94     c.m"

"             Runoff coefficient     0.446      0.885      0.468      "

"             Maximum flow           0.013      0.001      0.014      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.014     0.014     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.182     0.014     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"



"             Time of concentration  15.838     2.814      14.776     minutes"

"             Time to Centroid       2719.829   2252.474   2681.705   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4683.98    246.53     4930.50    c.m"

"             Rainfall losses        139.630    39.672     134.632    mm"

"             Runoff depth           145.370    245.328    150.368    mm"

"             Runoff volume          2389.15    212.21     2601.36    c.m"

"             Runoff coefficient     0.510      0.861      0.528      "

"             Maximum flow           0.171      0.011      0.182      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.182     0.196     0.000     0.000"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.470     0.196     0.000     0.000 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  69.853     12.412     68.788     minutes"

"             Time to Centroid       2777.725   2293.749   2768.751   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4.1758     0.0422     4.2180     ha-m"

"             Rainfall losses        138.578    11.153     137.304    mm"

"             Runoff depth           146.422    273.847    147.696    mm"

"             Runoff volume          2.1454     0.0405     2.1859     ha-m"

"             Runoff coefficient     0.514      0.961      0.518      "

"             Maximum flow           1.454      0.018      1.470      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     1.470     1.647     0.000     0.000"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.584     1.647     0.000     0.000 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  19.125     3.398      5.426      minutes"

"             Time to Centroid       2724.073   2240.650   2302.975   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        0.7461     2.9845     3.7307     ha-m"

"             Rainfall losses        139.363    39.000     59.073     mm"

"             Runoff depth           145.637    246.000    225.927    mm"

"             Runoff volume          0.3813     2.5761     2.9574     ha-m"

"             Runoff coefficient     0.511      0.863      0.793      "

"             Maximum flow           0.264      1.323      1.584      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.584     2.853     0.000     0.000"

" 33          CATCHMENT 200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"



"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.210     2.853     0.000     0.000 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  19.125     3.398      15.514     minutes"

"             Time to Centroid       2724.073   2240.650   2613.063   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4893.45    863.55     5757.00    c.m"

"             Rainfall losses        139.363    39.000     124.309    mm"

"             Runoff depth           145.637    246.000    160.691    mm"

"             Runoff volume          2500.58    745.38     3245.96    c.m"

"             Runoff coefficient     0.511      0.863      0.564      "

"             Maximum flow           0.173      0.038      0.210      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.210     3.053     0.000     0.000"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.366     3.053     0.000     0.000 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  32.738     5.817      32.738     minutes"

"             Time to Centroid       2737.685   2233.111   2737.684   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        9490.49    0.01       9490.50    c.m"

"             Rainfall losses        139.700    29.327     139.699    mm"

"             Runoff depth           145.300    255.673    145.301    mm"

"             Runoff volume          4838.50    0.01       4838.51    c.m"

"             Runoff coefficient     0.510      0.000      0.510      "

"             Maximum flow           0.366      0.000      0.366      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.366     3.419     0.000     0.000"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.165     3.419     0.000     0.000 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"



"             Time of concentration  6.894      1.225      3.197      minutes"

"             Time to Centroid       2702.037   2279.380   2426.416   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1923.75    1923.75    3847.50    c.m"

"             Rainfall losses        153.479    38.462     95.970     mm"

"             Runoff depth           131.521    246.538    189.030    mm"

"             Runoff volume          887.77     1664.13    2551.90    c.m"

"             Runoff coefficient     0.461      0.865      0.663      "

"             Maximum flow           0.077      0.088      0.165      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.165     3.533     0.000     0.000"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.327     3.533     0.000     0.000 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  38.303     6.806      38.303     minutes"

"             Time to Centroid       2741.219   2241.541   2741.218   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        8492.99    0.01       8493.00    c.m"

"             Rainfall losses        141.568    24.635     141.568    mm"

"             Runoff depth           143.432    260.365    143.432    mm"

"             Runoff volume          4274.27    0.01       4274.27    c.m"

"             Runoff coefficient     0.503      0.000      0.503      "

"             Maximum flow           0.327      0.000      0.327      c.m/sec"

" 40          HYDROGRAPH Add Runoff "



"            4   Add Runoff "

"                     0.327     3.860     0.000     0.000"

" 38          START/RE-START TOTALS 700"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"

"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                             Interim__25mm.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/5/2025 at 11:29:30 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      367.000   Coefficient A"

"        5.000   Constant B"

"        0.700   Exponent C"

"        0.394   Fraction R"

"      120.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity            72.993    mm/hr"

"             Total depth                  24.995    mm"

"            7   0025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.007     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  3.071      0.370      2.655      minutes"

"             Time to Centroid       63.738     60.371     63.219     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        28.49      1.50       29.99      c.m"

"             Rainfall losses        19.084     4.536      18.356     mm"

"             Runoff depth           5.912      20.459     6.639      mm"

"             Runoff volume          6.74       1.23       7.97       c.m"

"             Runoff coefficient     0.237      0.819      0.266      "

"             Maximum flow           0.006      0.001      0.007      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.007     0.007     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.050     0.007     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  20.536     2.476      17.532     minutes"

"             Time to Centroid       82.465     63.135     79.250     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        410.80     21.62      432.42     c.m"

"             Rainfall losses        18.914     1.941      18.065     mm"

"             Runoff depth           6.082      23.054     6.930      mm"



"             Runoff volume          99.95      19.94      119.90     c.m"

"             Runoff coefficient     0.243      0.922      0.277      "

"             Maximum flow           0.047      0.013      0.050      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.050     0.052     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.050     0.052     0.052     0.000"

" 40          HYDROGRAPH   Combine    100"

"            6   Combine "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.052    c.m/sec"

"             Hydrograph volume           127.862    c.m"

"                     0.050     0.052     0.052     0.052"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.050     0.000     0.052     0.052"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.129     0.000     0.052     0.052 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  90.569     10.921     87.585     minutes"

"             Time to Centroid       157.420    74.245     154.304    minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"



"             Rainfall volume        3662.32    36.99      3699.31    c.m"

"             Rainfall losses        18.910     1.543      18.736     mm"

"             Runoff depth           6.085      23.453     6.259      mm"

"             Runoff volume          891.61     34.71      926.32     c.m"

"             Runoff coefficient     0.243      0.938      0.250      "

"             Maximum flow           0.127      0.018      0.129      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.129     0.129     0.052     0.052"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.552     0.129     0.052     0.052 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  24.798     2.990      4.336      minutes"

"             Time to Centroid       87.039     63.901     65.330     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        654.38     2617.51    3271.89    c.m"

"             Rainfall losses        18.913     1.889      5.294      mm"

"             Runoff depth           6.082      23.106     19.701     mm"

"             Runoff volume          159.22     2419.69    2578.92    c.m"

"             Runoff coefficient     0.243      0.924      0.788      "

"             Maximum flow           0.069      1.550      1.552      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.552     1.562     0.052     0.052"

" 33          CATCHMENT 200"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.056     1.562     0.052     0.052 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  24.798     2.990      16.045     minutes"

"             Time to Centroid       87.039     63.901     77.753     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        429.17     75.74      504.91     c.m"

"             Rainfall losses        18.913     1.889      16.360     mm"

"             Runoff depth           6.082      23.106     8.636      mm"

"             Runoff volume          104.43     70.01      174.44     c.m"

"             Runoff coefficient     0.243      0.924      0.345      "

"             Maximum flow           0.045      0.045      0.056      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.056     1.609     0.052     0.052"

" 54          POND DESIGN"

"        1.609   Current peak flow    c.m/sec"

"        3.341   Target outflow    c.m/sec"

"       3679.7   Hydrograph volume    c.m"

"          18.   Number of stages"

"      421.500   Minimum water level    metre"

"      423.200   Maximum water level    metre"

"      421.500   Starting water level    metre"

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

"                  Level Discharge    Volume"

"                421.500     0.000     0.000"



"                421.600   0.00700  1070.100"

"                421.700   0.01300  2176.600"

"                421.800   0.01900  3319.800"

"                421.900   0.02300  4500.000"

"                422.000   0.02600  5717.200"

"                422.100   0.07100  6977.200"

"                422.200    0.1940  8275.500"

"                422.300    0.3520  9602.300"

"                422.400    0.3950  10957.80"

"                422.500    0.5140  12342.10"

"                422.600    0.7980  13755.30"

"                422.700    0.9580  15197.70"

"                422.800     1.614  16669.40"

"                422.900     2.846  18170.60"

"                423.000     4.482  19701.40"

"                423.100     6.460  21262.00"

"                423.200     8.746  22852.50"

"             Peak outflow                  0.019    c.m/sec"

"             Maximum level               421.807    metre"

"             Maximum storage            3397.904    c.m"

"             Centroidal lag               40.318   hours"

"                  0.056     1.609     0.019     0.052 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.056     0.019     0.019     0.052"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.056     0.019     0.019     0.052 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  42.448     5.118      42.448     minutes"

"             Time to Centroid       105.920    66.672     105.919    minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        832.34     0.00       832.34     c.m"

"             Rainfall losses        18.910     1.665      18.910     mm"

"             Runoff depth           6.085      23.330     6.085      mm"

"             Runoff volume          202.64     0.00       202.64     c.m"

"             Runoff coefficient     0.243      0.000      0.243      "

"             Maximum flow           0.056      0.000      0.056      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.056     0.069     0.019     0.052"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.121     0.069     0.019     0.052 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  8.939      1.078      2.724      minutes"

"             Time to Centroid       70.037     61.193     63.045     minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        168.72     168.72     337.44     c.m"

"             Rainfall losses        18.924     2.080      10.502     mm"

"             Runoff depth           6.071      22.916     14.493     mm"

"             Runoff volume          40.98      154.68     195.66     c.m"



"             Runoff coefficient     0.243      0.917      0.580      "

"             Maximum flow           0.031      0.118      0.121      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.121     0.127     0.019     0.052"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.121     0.127     0.127     0.052"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.127    c.m/sec"

"             Hydrograph volume          2200.568    c.m"

"                     0.121     0.127     0.127     0.127"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.121     0.000     0.127     0.127"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.044     0.000     0.127     0.127 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  49.662     5.988      49.662     minutes"

"             Time to Centroid       113.637    67.835     113.637    minutes"

"             Rainfall depth         24.995     24.995     24.995     mm"

"             Rainfall volume        744.86     0.00       744.86     c.m"



"             Rainfall losses        18.911     1.624      18.911     mm"

"             Runoff depth           6.084      23.371     6.084      mm"

"             Runoff volume          181.30     0.00       181.31     c.m"

"             Runoff coefficient     0.243      0.000      0.243      "

"             Maximum flow           0.044      0.000      0.044      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.044     0.044     0.127     0.127"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.044     0.044     0.044     0.127"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.044    c.m/sec"

"             Hydrograph volume           181.305    c.m"

"                     0.044     0.044     0.044     0.044"

" 40          HYDROGRAPH   Confluence    100"

"            7   Confluence "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.052    c.m/sec"

"             Hydrograph volume           127.863    c.m"

"                     0.044     0.052     0.044     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.044     0.052     0.052     0.000"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.145    c.m/sec"

"             Hydrograph volume          2328.431    c.m"

"                     0.044     0.052     0.052     0.145"

" 40          HYDROGRAPH   Confluence    200"

"            7   Confluence "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.145    c.m/sec"

"             Hydrograph volume          2328.431    c.m"

"                     0.044     0.145     0.052     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.044     0.145     0.145     0.000"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.169    c.m/sec"



"             Hydrograph volume          2509.736    c.m"

"                     0.044     0.145     0.145     0.169"

" 38          START/RE-START TOTALS 200"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"

"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                              Interim__2yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/5/2025 at 11:39:23 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      414.876   Coefficient A"

"        0.027   Constant B"

"        0.682   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           100.235    mm/hr"

"             Total depth                  39.504    mm"

"            6   002hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.022     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.816      0.326      1.648      minutes"

"             Time to Centroid       104.196    112.311    105.112    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        45.03      2.37       47.40      c.m"

"             Rainfall losses        25.568     5.814      24.580     mm"

"             Runoff depth           13.936     33.690     14.924     mm"

"             Runoff volume          15.89      2.02       17.91      c.m"

"             Runoff coefficient     0.353      0.853      0.378      "

"             Maximum flow           0.021      0.001      0.022      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.022     0.022     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.163     0.022     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  12.141     2.181      10.914     minutes"

"             Time to Centroid       117.971    114.662    117.563    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        649.25     34.17      683.42     c.m"

"             Rainfall losses        25.401     1.860      24.224     mm"

"             Runoff depth           14.103     37.644     15.280     mm"



"             Runoff volume          231.78     32.56      264.34     c.m"

"             Runoff coefficient     0.357      0.953      0.387      "

"             Maximum flow           0.158      0.022      0.163      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.163     0.167     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.163     0.167     0.167     0.000"

" 40          HYDROGRAPH   Combine    100"

"            6   Combine "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.167    c.m/sec"

"             Hydrograph volume           282.246    c.m"

"                     0.163     0.167     0.167     0.167"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.163     0.000     0.167     0.167"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.449     0.000     0.167     0.167 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  53.548     9.620      52.390     minutes"

"             Time to Centroid       172.894    126.382    171.669    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"



"             Rainfall volume        5788.13    58.47      5846.59    c.m"

"             Rainfall losses        25.381     1.671      25.143     mm"

"             Runoff depth           14.123     37.833     14.361     mm"

"             Runoff volume          2069.36    55.99      2125.36    c.m"

"             Runoff coefficient     0.358      0.958      0.364      "

"             Maximum flow           0.445      0.030      0.449      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.449     0.449     0.167     0.167"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.700     0.449     0.167     0.167 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  14.661     2.634      3.668      minutes"

"             Time to Centroid       121.346    115.356    115.871    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1034.22    4136.86    5171.08    c.m"

"             Rainfall losses        25.379     1.965      6.648      mm"

"             Runoff depth           14.125     37.539     32.856     mm"

"             Runoff volume          369.79     3931.05    4300.84    c.m"

"             Runoff coefficient     0.358      0.950      0.832      "

"             Maximum flow           0.236      2.644      2.700      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.700     2.753     0.167     0.167"

" 33          CATCHMENT 200"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.170     2.753     0.167     0.167 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  14.661     2.634      10.821     minutes"

"             Time to Centroid       121.346    115.356    119.434    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        678.28     119.70     797.98     c.m"

"             Rainfall losses        25.379     1.965      21.867     mm"

"             Runoff depth           14.125     37.539     17.637     mm"

"             Runoff volume          242.53     113.74     356.27     c.m"

"             Runoff coefficient     0.358      0.950      0.446      "

"             Maximum flow           0.155      0.077      0.170      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.170     2.866     0.167     0.167"

" 54          POND DESIGN"

"        2.866   Current peak flow    c.m/sec"

"        3.341   Target outflow    c.m/sec"

"       6782.5   Hydrograph volume    c.m"

"          18.   Number of stages"

"      421.500   Minimum water level    metre"

"      423.200   Maximum water level    metre"

"      421.500   Starting water level    metre"

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

"                  Level Discharge    Volume"

"                421.500     0.000     0.000"



"                421.600   0.00700  1070.100"

"                421.700   0.01300  2176.600"

"                421.800   0.01900  3319.800"

"                421.900   0.02300  4500.000"

"                422.000   0.02600  5717.200"

"                422.100   0.07100  6977.200"

"                422.200    0.1940  8275.500"

"                422.300    0.3520  9602.300"

"                422.400    0.3950  10957.80"

"                422.500    0.5140  12342.10"

"                422.600    0.7980  13755.30"

"                422.700    0.9580  15197.70"

"                422.800     1.614  16669.40"

"                422.900     2.846  18170.60"

"                423.000     4.482  19701.40"

"                423.100     6.460  21262.00"

"                423.200     8.746  22852.50"

"             Peak outflow                  0.046    c.m/sec"

"             Maximum level               422.045    metre"

"             Maximum storage            6285.971    c.m"

"             Centroidal lag               44.437   hours"

"                  0.170     2.866     0.046     0.167 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.170     0.046     0.046     0.167"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.193     0.046     0.046     0.167 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  25.097     4.509      25.096     minutes"

"             Time to Centroid       135.157    118.349    135.157    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1315.48    0.00       1315.48    c.m"

"             Rainfall losses        25.393     1.692      25.393     mm"

"             Runoff depth           14.111     37.813     14.111     mm"

"             Runoff volume          469.88     0.00       469.89     c.m"

"             Runoff coefficient     0.357      0.000      0.357      "

"             Maximum flow           0.193      0.000      0.193      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.193     0.211     0.046     0.167"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.228     0.211     0.046     0.167 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  5.285      0.949      2.157      minutes"

"             Time to Centroid       108.893    112.435    111.449    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        266.65     266.65     533.30     c.m"

"             Rainfall losses        25.407     2.971      14.189     mm"

"             Runoff depth           14.097     36.533     25.315     mm"

"             Runoff volume          95.16      246.59     341.75     c.m"



"             Runoff coefficient     0.357      0.925      0.641      "

"             Maximum flow           0.106      0.170      0.228      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.228     0.266     0.046     0.167"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.228     0.266     0.266     0.167"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.266    c.m/sec"

"             Hydrograph volume          3828.538    c.m"

"                     0.228     0.266     0.266     0.266"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.228     0.000     0.266     0.266"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.152     0.000     0.266     0.266 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  29.362     5.275      29.362     minutes"

"             Time to Centroid       140.817    119.556    140.816    minutes"

"             Rainfall depth         39.504     39.504     39.504     mm"

"             Rainfall volume        1177.22    0.00       1177.22    c.m"



"             Rainfall losses        25.383     1.653      25.383     mm"

"             Runoff depth           14.121     37.851     14.121     mm"

"             Runoff volume          420.82     0.00       420.82     c.m"

"             Runoff coefficient     0.357      0.000      0.357      "

"             Maximum flow           0.152      0.000      0.152      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.152     0.152     0.266     0.266"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.152     0.152     0.152     0.266"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.152    c.m/sec"

"             Hydrograph volume           420.819    c.m"

"                     0.152     0.152     0.152     0.152"

" 40          HYDROGRAPH   Confluence    100"

"            7   Confluence "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.167    c.m/sec"

"             Hydrograph volume           282.246    c.m"

"                     0.152     0.167     0.152     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.152     0.167     0.167     0.000"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.429    c.m/sec"

"             Hydrograph volume          4110.784    c.m"

"                     0.152     0.167     0.167     0.429"

" 40          HYDROGRAPH   Confluence    200"

"            7   Confluence "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.429    c.m/sec"

"             Hydrograph volume          4110.784    c.m"

"                     0.152     0.429     0.167     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.152     0.429     0.429     0.000"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.518    c.m/sec"



"             Hydrograph volume          4531.603    c.m"

"                     0.152     0.429     0.429     0.518"

" 38          START/RE-START TOTALS 200"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"

"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                              Interim__5yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/5/2025 at 11:42:37 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      544.711   Coefficient A"

"        0.021   Constant B"

"        0.686   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           130.581    mm/hr"

"             Total depth                  50.743    mm"

"            6   005hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.035     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.618      0.293      1.500      minutes"

"             Time to Centroid       105.803    111.144    106.279    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        57.85      3.04       60.89      c.m"

"             Rainfall losses        27.440     7.450      26.440     mm"

"             Runoff depth           23.303     43.293     24.303     mm"

"             Runoff volume          26.57      2.60       29.16      c.m"

"             Runoff coefficient     0.459      0.853      0.479      "

"             Maximum flow           0.033      0.002      0.035      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.035     0.035     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.287     0.035     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  10.817     1.962      9.949      minutes"

"             Time to Centroid       118.405    113.377    117.912    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        833.96     43.89      877.85     c.m"

"             Rainfall losses        27.163     2.058      25.907     mm"

"             Runoff depth           23.580     48.685     24.835     mm"



"             Runoff volume          387.54     42.11      429.65     c.m"

"             Runoff coefficient     0.465      0.959      0.489      "

"             Maximum flow           0.272      0.029      0.287      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.287     0.305     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.287     0.305     0.305     0.000"

" 40          HYDROGRAPH   Combine    100"

"            6   Combine "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.305    c.m/sec"

"             Hydrograph volume           458.817    c.m"

"                     0.287     0.305     0.305     0.305"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.287     0.000     0.305     0.305"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.818     0.000     0.305     0.305 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  47.706     8.654      46.903     minutes"

"             Time to Centroid       168.372    124.102    167.462    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"



"             Rainfall volume        7434.86    75.10      7509.96    c.m"

"             Rainfall losses        27.127     1.696      26.873     mm"

"             Runoff depth           23.616     49.047     23.870     mm"

"             Runoff volume          3460.21    72.59      3532.80    c.m"

"             Runoff coefficient     0.465      0.967      0.470      "

"             Maximum flow           0.812      0.040      0.818      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.818     0.818     0.305     0.305"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     3.616     0.818     0.305     0.305 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  13.062     2.369      3.518      minutes"

"             Time to Centroid       121.452    114.097    114.887    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1328.45    5313.80    6642.25    c.m"

"             Rainfall losses        27.259     1.941      7.004      mm"

"             Runoff depth           23.484     48.802     43.739     mm"

"             Runoff volume          614.82     5110.59    5725.39    c.m"

"             Runoff coefficient     0.463      0.962      0.862      "

"             Maximum flow           0.395      3.479      3.616      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     3.616     3.726     0.305     0.305"

" 33          CATCHMENT 200"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.279     3.726     0.305     0.305 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  13.062     2.369      10.193     minutes"

"             Time to Centroid       121.452    114.097    119.479    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        871.26     153.75     1025.01    c.m"

"             Rainfall losses        27.259     1.941      23.461     mm"

"             Runoff depth           23.484     48.802     27.282     mm"

"             Runoff volume          403.22     147.87     551.10     c.m"

"             Runoff coefficient     0.463      0.962      0.538      "

"             Maximum flow           0.259      0.101      0.279      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.279     3.916     0.305     0.305"

" 54          POND DESIGN"

"        3.916   Current peak flow    c.m/sec"

"        3.341   Target outflow    c.m/sec"

"       9809.3   Hydrograph volume    c.m"

"          18.   Number of stages"

"      421.500   Minimum water level    metre"

"      423.200   Maximum water level    metre"

"      421.500   Starting water level    metre"

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

"                  Level Discharge    Volume"

"                421.500     0.000     0.000"



"                421.600   0.00700  1070.100"

"                421.700   0.01300  2176.600"

"                421.800   0.01900  3319.800"

"                421.900   0.02300  4500.000"

"                422.000   0.02600  5717.200"

"                422.100   0.07100  6977.200"

"                422.200    0.1940  8275.500"

"                422.300    0.3520  9602.300"

"                422.400    0.3950  10957.80"

"                422.500    0.5140  12342.10"

"                422.600    0.7980  13755.30"

"                422.700    0.9580  15197.70"

"                422.800     1.614  16669.40"

"                422.900     2.846  18170.60"

"                423.000     4.482  19701.40"

"                423.100     6.460  21262.00"

"                423.200     8.746  22852.50"

"             Peak outflow                  0.197    c.m/sec"

"             Maximum level               422.202    metre"

"             Maximum storage            8304.400    c.m"

"             Centroidal lag               35.961   hours"

"                  0.279     3.916     0.197     0.305 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.279     0.197     0.197     0.305"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.356     0.197     0.197     0.305 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  22.359     4.056      22.359     minutes"

"             Time to Centroid       134.036    116.866    134.036    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1689.74    0.00       1689.74    c.m"

"             Rainfall losses        27.188     2.068      27.188     mm"

"             Runoff depth           23.555     48.675     23.555     mm"

"             Runoff volume          784.37     0.00       784.38     c.m"

"             Runoff coefficient     0.464      0.000      0.464      "

"             Maximum flow           0.356      0.000      0.356      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.356     0.379     0.197     0.305"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.347     0.379     0.197     0.305 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  4.708      0.854      2.132      minutes"

"             Time to Centroid       110.182    111.691    111.191    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        342.51     342.51     685.03     c.m"

"             Rainfall losses        27.326     3.537      15.432     mm"

"             Runoff depth           23.417     47.206     35.311     mm"

"             Runoff volume          158.07     318.64     476.70     c.m"



"             Runoff coefficient     0.461      0.930      0.696      "

"             Maximum flow           0.157      0.219      0.347      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.347     0.442     0.197     0.305"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.347     0.442     0.442     0.305"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.442    c.m/sec"

"             Hydrograph volume          6876.024    c.m"

"                     0.347     0.442     0.442     0.442"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.347     0.000     0.442     0.442"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.271     0.000     0.442     0.442 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  26.159     4.745      26.159     minutes"

"             Time to Centroid       139.192    117.881    139.192    minutes"

"             Rainfall depth         50.743     50.743     50.743     mm"

"             Rainfall volume        1512.14    0.00       1512.14    c.m"



"             Rainfall losses        27.134     1.694      27.134     mm"

"             Runoff depth           23.609     49.049     23.609     mm"

"             Runoff volume          703.54     0.00       703.54     c.m"

"             Runoff coefficient     0.465      0.000      0.465      "

"             Maximum flow           0.271      0.000      0.271      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.271     0.271     0.442     0.442"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.271     0.271     0.271     0.442"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.271    c.m/sec"

"             Hydrograph volume           703.538    c.m"

"                     0.271     0.271     0.271     0.271"

" 40          HYDROGRAPH   Confluence    100"

"            7   Confluence "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.305    c.m/sec"

"             Hydrograph volume           458.817    c.m"

"                     0.271     0.305     0.271     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.271     0.305     0.305     0.000"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.732    c.m/sec"

"             Hydrograph volume          7334.836    c.m"

"                     0.271     0.305     0.305     0.732"

" 40          HYDROGRAPH   Confluence    200"

"            7   Confluence "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.732    c.m/sec"

"             Hydrograph volume          7334.837    c.m"

"                     0.271     0.732     0.305     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.271     0.732     0.732     0.000"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.892    c.m/sec"



"             Hydrograph volume          8038.375    c.m"

"                     0.271     0.732     0.732     0.892"

" 38          START/RE-START TOTALS 200"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"

"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                             Interim__10yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/5/2025 at 11:44:41 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      627.308   Coefficient A"

"        0.014   Constant B"

"        0.687   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           150.159    mm/hr"

"             Total depth                  58.119    mm"

"            6   010hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.043     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.525      0.278      1.424      minutes"

"             Time to Centroid       107.285    110.607    107.552    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        66.26      3.49       69.74      c.m"

"             Rainfall losses        28.307     8.539      27.318     mm"

"             Runoff depth           29.812     49.580     30.801     mm"

"             Runoff volume          33.99      2.97       36.96      c.m"

"             Runoff coefficient     0.513      0.853      0.530      "

"             Maximum flow           0.040      0.002      0.043      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.043     0.043     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.378     0.043     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  10.194     1.856      9.450      minutes"

"             Time to Centroid       119.342    112.794    118.757    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        955.19     50.27      1005.46    c.m"

"             Rainfall losses        28.125     2.227      26.830     mm"

"             Runoff depth           29.994     55.893     31.289     mm"



"             Runoff volume          492.95     48.35      541.29     c.m"

"             Runoff coefficient     0.516      0.962      0.538      "

"             Maximum flow           0.361      0.033      0.378      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.378     0.398     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.378     0.398     0.398     0.000"

" 40          HYDROGRAPH   Combine    100"

"            6   Combine "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.398    c.m/sec"

"             Hydrograph volume           578.255    c.m"

"                     0.378     0.398     0.398     0.398"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.378     0.000     0.398     0.398"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.110     0.000     0.398     0.398 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  44.961     8.184      44.280     minutes"

"             Time to Centroid       167.190    123.105    166.374    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"



"             Rainfall volume        8515.61    86.02      8601.63    c.m"

"             Rainfall losses        27.876     1.659      27.613     mm"

"             Runoff depth           30.244     56.460     30.506     mm"

"             Runoff volume          4431.29    83.56      4514.85    c.m"

"             Runoff coefficient     0.520      0.971      0.525      "

"             Maximum flow           1.104      0.051      1.110      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.110     1.110     0.398     0.398"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     4.219     1.110     0.398     0.398 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  12.310     2.241      3.433      minutes"

"             Time to Centroid       122.260    113.547    114.579    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1521.56    6086.23    7607.79    c.m"

"             Rainfall losses        27.960     1.991      7.185      mm"

"             Runoff depth           30.159     56.128     50.934     mm"

"             Runoff volume          789.57     5877.73    6667.30    c.m"

"             Runoff coefficient     0.519      0.966      0.876      "

"             Maximum flow           0.493      4.013      4.219      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     4.219     4.380     0.398     0.398"

" 33          CATCHMENT 200"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.383     4.380     0.398     0.398 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  12.310     2.241      9.821      minutes"

"             Time to Centroid       122.260    113.547    120.106    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        997.91     176.10     1174.01    c.m"

"             Rainfall losses        27.960     1.991      24.064     mm"

"             Runoff depth           30.159     56.128     34.055     mm"

"             Runoff volume          517.84     170.07     687.90     c.m"

"             Runoff coefficient     0.519      0.966      0.586      "

"             Maximum flow           0.323      0.116      0.383      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.383     4.631     0.398     0.398"

" 54          POND DESIGN"

"        4.631   Current peak flow    c.m/sec"

"        3.341   Target outflow    c.m/sec"

"      11870.1   Hydrograph volume    c.m"

"          18.   Number of stages"

"      421.500   Minimum water level    metre"

"      423.200   Maximum water level    metre"

"      421.500   Starting water level    metre"

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

"                  Level Discharge    Volume"

"                421.500     0.000     0.000"



"                421.600   0.00700  1070.100"

"                421.700   0.01300  2176.600"

"                421.800   0.01900  3319.800"

"                421.900   0.02300  4500.000"

"                422.000   0.02600  5717.200"

"                422.100   0.07100  6977.200"

"                422.200    0.1940  8275.500"

"                422.300    0.3520  9602.300"

"                422.400    0.3950  10957.80"

"                422.500    0.5140  12342.10"

"                422.600    0.7980  13755.30"

"                422.700    0.9580  15197.70"

"                422.800     1.614  16669.40"

"                422.900     2.846  18170.60"

"                423.000     4.482  19701.40"

"                423.100     6.460  21262.00"

"                423.200     8.746  22852.50"

"             Peak outflow                  0.323    c.m/sec"

"             Maximum level               422.281    metre"

"             Maximum storage            9354.942    c.m"

"             Centroidal lag               31.136   hours"

"                  0.383     4.631     0.323     0.398 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.383     0.323     0.323     0.398"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.455     0.323     0.323     0.398 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  21.072     3.835      21.072     minutes"

"             Time to Centroid       134.304    116.233    134.304    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1935.36    0.00       1935.37    c.m"

"             Rainfall losses        27.871     2.469      27.871     mm"

"             Runoff depth           30.248     55.650     30.248     mm"

"             Runoff volume          1007.27    0.00       1007.27    c.m"

"             Runoff coefficient     0.520      0.000      0.520      "

"             Maximum flow           0.455      0.000      0.455      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.455     0.480     0.323     0.398"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.424     0.480     0.323     0.398 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  4.437      0.808      2.102      minutes"

"             Time to Centroid       111.465    111.382    111.412    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        392.30     392.30     784.61     c.m"

"             Rainfall losses        28.095     3.951      16.023     mm"

"             Runoff depth           30.025     54.169     42.097     mm"

"             Runoff volume          202.67     365.64     568.30     c.m"



"             Runoff coefficient     0.517      0.932      0.724      "

"             Maximum flow           0.180      0.250      0.424      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.424     0.560     0.323     0.398"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.424     0.560     0.560     0.398"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.560    c.m/sec"

"             Hydrograph volume          9168.893    c.m"

"                     0.424     0.560     0.560     0.560"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.424     0.000     0.560     0.560"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.386     0.000     0.560     0.560 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  24.654     4.487      24.654     minutes"

"             Time to Centroid       139.257    117.159    139.257    minutes"

"             Rainfall depth         58.119     58.119     58.119     mm"

"             Rainfall volume        1731.95    0.00       1731.95    c.m"



"             Rainfall losses        27.890     1.793      27.890     mm"

"             Runoff depth           30.229     56.326     30.229     mm"

"             Runoff volume          900.82     0.00       900.82     c.m"

"             Runoff coefficient     0.520      0.000      0.520      "

"             Maximum flow           0.386      0.000      0.386      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.386     0.386     0.560     0.560"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.386     0.386     0.386     0.560"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.386    c.m/sec"

"             Hydrograph volume           900.821    c.m"

"                     0.386     0.386     0.386     0.386"

" 40          HYDROGRAPH   Confluence    100"

"            7   Confluence "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.398    c.m/sec"

"             Hydrograph volume           578.255    c.m"

"                     0.386     0.398     0.386     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.386     0.398     0.398     0.000"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.944    c.m/sec"

"             Hydrograph volume          9747.152    c.m"

"                     0.386     0.398     0.398     0.944"

" 40          HYDROGRAPH   Confluence    200"

"            7   Confluence "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.944    c.m/sec"

"             Hydrograph volume          9747.152    c.m"

"                     0.386     0.944     0.398     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.386     0.944     0.944     0.000"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  1.160    c.m/sec"



"             Hydrograph volume         10647.971    c.m"

"                     0.386     0.944     0.944     1.160"

" 38          START/RE-START TOTALS 200"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"

"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                             Interim__25yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/5/2025 at 11:46:32 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      746.059   Coefficient A"

"        0.085   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           175.653    mm/hr"

"             Total depth                  67.239    mm"

"            6   025hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.052     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.428      0.261      1.342      minutes"

"             Time to Centroid       108.971    109.975    109.045    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        76.65      4.03       80.69      c.m"

"             Rainfall losses        29.074     9.934      28.117     mm"

"             Runoff depth           38.165     57.305     39.122     mm"

"             Runoff volume          43.51      3.44       46.95      c.m"

"             Runoff coefficient     0.568      0.852      0.582      "

"             Maximum flow           0.049      0.003      0.052      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.052     0.052     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.496     0.052     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  9.548      1.743      8.915      minutes"

"             Time to Centroid       120.388    112.106    119.717    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1105.07    58.16      1163.23    c.m"

"             Rainfall losses        28.570     2.417      27.262     mm"

"             Runoff depth           38.669     64.822     39.977     mm"



"             Runoff volume          635.52     56.07      691.59     c.m"

"             Runoff coefficient     0.575      0.964      0.595      "

"             Maximum flow           0.477      0.039      0.496      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.496     0.519     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.496     0.519     0.519     0.000"

" 40          HYDROGRAPH   Combine    100"

"            6   Combine "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.519    c.m/sec"

"             Hydrograph volume           738.540    c.m"

"                     0.496     0.519     0.519     0.519"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.496     0.000     0.519     0.519"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.530     0.000     0.519     0.519 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  42.108     7.686      41.532     minutes"

"             Time to Centroid       165.819    121.852    165.083    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"



"             Rainfall volume        9851.84    99.51      9951.36    c.m"

"             Rainfall losses        28.384     1.687      28.117     mm"

"             Runoff depth           38.855     65.552     39.122     mm"

"             Runoff volume          5692.97    97.02      5789.99    c.m"

"             Runoff coefficient     0.578      0.975      0.582      "

"             Maximum flow           1.521      0.060      1.530      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.530     1.530     0.519     0.519"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     5.040     1.530     0.519     0.519 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  11.529     2.104      3.327      minutes"

"             Time to Centroid       123.146    112.845    114.181    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1760.31    7041.26    8801.57    c.m"

"             Rainfall losses        28.447     2.145      7.405      mm"

"             Runoff depth           38.792     65.094     59.834     mm"

"             Runoff volume          1015.58    6816.62    7832.21    c.m"

"             Runoff coefficient     0.577      0.968      0.890      "

"             Maximum flow           0.662      4.705      5.040      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     5.040     5.289     0.519     0.519"

" 33          CATCHMENT 200"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.509     5.289     0.519     0.519 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  11.529     2.104      9.376      minutes"

"             Time to Centroid       123.146    112.845    120.792    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        1154.49    203.73     1358.23    c.m"

"             Rainfall losses        28.447     2.145      24.501     mm"

"             Runoff depth           38.792     65.094     42.738     mm"

"             Runoff volume          666.06     197.23     863.30     c.m"

"             Runoff coefficient     0.577      0.968      0.636      "

"             Maximum flow           0.434      0.136      0.509      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.509     5.646     0.519     0.519"

" 54          POND DESIGN"

"        5.646   Current peak flow    c.m/sec"

"        3.341   Target outflow    c.m/sec"

"      14485.5   Hydrograph volume    c.m"

"          18.   Number of stages"

"      421.500   Minimum water level    metre"

"      423.200   Maximum water level    metre"

"      421.500   Starting water level    metre"

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

"                  Level Discharge    Volume"

"                421.500     0.000     0.000"



"                421.600   0.00700  1070.100"

"                421.700   0.01300  2176.600"

"                421.800   0.01900  3319.800"

"                421.900   0.02300  4500.000"

"                422.000   0.02600  5717.200"

"                422.100   0.07100  6977.200"

"                422.200    0.1940  8275.500"

"                422.300    0.3520  9602.300"

"                422.400    0.3950  10957.80"

"                422.500    0.5140  12342.10"

"                422.600    0.7980  13755.30"

"                422.700    0.9580  15197.70"

"                422.800     1.614  16669.40"

"                422.900     2.846  18170.60"

"                423.000     4.482  19701.40"

"                423.100     6.460  21262.00"

"                423.200     8.746  22852.50"

"             Peak outflow                  0.398    c.m/sec"

"             Maximum level               422.402    metre"

"             Maximum storage           10987.398    c.m"

"             Centroidal lag               27.034   hours"

"                  0.509     5.646     0.398     0.519 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.509     0.398     0.398     0.519"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.607     0.398     0.398     0.519 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  19.735     3.602      19.735     minutes"

"             Time to Centroid       134.608    115.439    134.608    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2239.05    0.00       2239.05    c.m"

"             Rainfall losses        28.441     2.959      28.441     mm"

"             Runoff depth           38.798     64.280     38.798     mm"

"             Runoff volume          1291.96    0.00       1291.97    c.m"

"             Runoff coefficient     0.577      0.000      0.577      "

"             Maximum flow           0.607      0.000      0.607      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.607     0.632     0.398     0.519"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.525     0.632     0.398     0.519 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  4.156      0.759      2.050      minutes"

"             Time to Centroid       112.936    110.977    111.722    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        453.86     453.86     907.72     c.m"

"             Rainfall losses        28.833     4.588      16.711     mm"

"             Runoff depth           38.406     62.651     50.528     mm"

"             Runoff volume          259.24     422.89     682.13     c.m"



"             Runoff coefficient     0.571      0.932      0.751      "

"             Maximum flow           0.234      0.291      0.525      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.525     0.756     0.398     0.519"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.525     0.756     0.756     0.519"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.756    c.m/sec"

"             Hydrograph volume         12088.804    c.m"

"                     0.525     0.756     0.756     0.756"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.525     0.000     0.756     0.756"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.500     0.000     0.756     0.756 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  23.089     4.215      23.089     minutes"

"             Time to Centroid       139.283    116.269    139.283    minutes"

"             Rainfall depth         67.239     67.239     67.239     mm"

"             Rainfall volume        2003.72    0.00       2003.72    c.m"



"             Rainfall losses        28.407     2.068      28.407     mm"

"             Runoff depth           38.832     65.171     38.832     mm"

"             Runoff volume          1157.20    0.00       1157.20    c.m"

"             Runoff coefficient     0.578      0.000      0.578      "

"             Maximum flow           0.500      0.000      0.500      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.500     0.500     0.756     0.756"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.500     0.500     0.500     0.756"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.500    c.m/sec"

"             Hydrograph volume          1157.205    c.m"

"                     0.500     0.500     0.500     0.500"

" 40          HYDROGRAPH   Confluence    100"

"            7   Confluence "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.519    c.m/sec"

"             Hydrograph volume           738.540    c.m"

"                     0.500     0.519     0.500     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.500     0.519     0.519     0.000"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  1.239    c.m/sec"

"             Hydrograph volume         12827.345    c.m"

"                     0.500     0.519     0.519     1.239"

" 40          HYDROGRAPH   Confluence    200"

"            7   Confluence "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  1.239    c.m/sec"

"             Hydrograph volume         12827.345    c.m"

"                     0.500     1.239     0.519     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.500     1.239     1.239     0.000"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  1.575    c.m/sec"



"             Hydrograph volume         13984.553    c.m"

"                     0.500     1.239     1.239     1.575"

" 38          START/RE-START TOTALS 200"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"

"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                             Interim__50yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/5/2025 at 11:49:00 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      820.361   Coefficient A"

"        0.010   Constant B"

"        0.691   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           194.803    mm/hr"

"             Total depth                  74.358    mm"

"            6   050hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.058     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.368      0.250      1.290      minutes"

"             Time to Centroid       110.205    109.690    110.169    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        84.77      4.46       89.23      c.m"

"             Rainfall losses        29.637     11.032     28.707     mm"

"             Runoff depth           44.721     63.326     45.651     mm"

"             Runoff volume          50.98      3.80       54.78      c.m"

"             Runoff coefficient     0.601      0.852      0.614      "

"             Maximum flow           0.055      0.003      0.058      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.058     0.058     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.580     0.058     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  9.147      1.672      8.573      minutes"

"             Time to Centroid       121.402    111.843    120.668    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1222.07    64.32      1286.39    c.m"

"             Rainfall losses        28.890     2.541      27.572     mm"

"             Runoff depth           45.468     71.816     46.785     mm"



"             Runoff volume          747.27     62.12      809.39     c.m"

"             Runoff coefficient     0.611      0.966      0.629      "

"             Maximum flow           0.558      0.043      0.580      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.580     0.604     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.580     0.604     0.604     0.000"

" 40          HYDROGRAPH   Combine    100"

"            6   Combine "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.604    c.m/sec"

"             Hydrograph volume           864.169    c.m"

"                     0.580     0.604     0.604     0.604"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.580     0.000     0.604     0.604"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.817     0.000     0.604     0.604 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  40.339     7.374      39.818     minutes"

"             Time to Centroid       166.075    121.211    165.366    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"



"             Rainfall volume        1.0895     0.0110     1.1005     ha-m"

"             Rainfall losses        28.716     1.802      28.447     mm"

"             Runoff depth           45.642     72.556     45.911     mm"

"             Runoff volume          6687.42    107.38     6794.80    c.m"

"             Runoff coefficient     0.614      0.976      0.617      "

"             Maximum flow           1.807      0.066      1.817      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.817     1.817     0.604     0.604"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     5.638     1.817     0.604     0.604 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  11.045     2.019      3.250      minutes"

"             Time to Centroid       124.131    112.509    114.093    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1946.69    7786.75    9733.44    c.m"

"             Rainfall losses        28.840     2.269      7.583      mm"

"             Runoff depth           45.518     72.088     66.774     mm"

"             Runoff volume          1191.65    7549.11    8740.76    c.m"

"             Runoff coefficient     0.612      0.969      0.898      "

"             Maximum flow           0.783      5.218      5.638      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     5.638     5.949     0.604     0.604"

" 33          CATCHMENT 200"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.595     5.949     0.604     0.604 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  11.045     2.019      9.073      minutes"

"             Time to Centroid       124.131    112.509    121.592    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        1276.72    225.30     1502.03    c.m"

"             Rainfall losses        28.840     2.269      24.855     mm"

"             Runoff depth           45.518     72.088     49.503     mm"

"             Runoff volume          781.54     218.43     999.97     c.m"

"             Runoff coefficient     0.612      0.969      0.666      "

"             Maximum flow           0.514      0.151      0.595      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.595     6.376     0.604     0.604"

" 54          POND DESIGN"

"        6.376   Current peak flow    c.m/sec"

"        3.341   Target outflow    c.m/sec"

"      16535.5   Hydrograph volume    c.m"

"          18.   Number of stages"

"      421.500   Minimum water level    metre"

"      423.200   Maximum water level    metre"

"      421.500   Starting water level    metre"

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

"                  Level Discharge    Volume"

"                421.500     0.000     0.000"



"                421.600   0.00700  1070.100"

"                421.700   0.01300  2176.600"

"                421.800   0.01900  3319.800"

"                421.900   0.02300  4500.000"

"                422.000   0.02600  5717.200"

"                422.100   0.07100  6977.200"

"                422.200    0.1940  8275.500"

"                422.300    0.3520  9602.300"

"                422.400    0.3950  10957.80"

"                422.500    0.5140  12342.10"

"                422.600    0.7980  13755.30"

"                422.700    0.9580  15197.70"

"                422.800     1.614  16669.40"

"                422.900     2.846  18170.60"

"                423.000     4.482  19701.40"

"                423.100     6.460  21262.00"

"                423.200     8.746  22852.50"

"             Peak outflow                  0.501    c.m/sec"

"             Maximum level               422.489    metre"

"             Maximum storage           12187.462    c.m"

"             Centroidal lag               24.653   hours"

"                  0.595     6.376     0.501     0.604 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.595     0.501     0.501     0.604"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.720     0.501     0.501     0.604 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  18.906     3.456      18.906     minutes"

"             Time to Centroid       135.377    115.016    135.377    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2476.11    0.00       2476.11    c.m"

"             Rainfall losses        28.813     3.112      28.813     mm"

"             Runoff depth           45.544     71.246     45.544     mm"

"             Runoff volume          1516.63    0.00       1516.63    c.m"

"             Runoff coefficient     0.613      0.000      0.613      "

"             Maximum flow           0.720      0.000      0.720      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.720     0.762     0.501     0.604"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.597     0.762     0.501     0.604 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  3.981      0.728      2.007      minutes"

"             Time to Centroid       114.123    110.827    112.123    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        501.92     501.92     1003.83    c.m"

"             Rainfall losses        29.474     5.085      17.279     mm"

"             Runoff depth           44.884     69.273     57.079     mm"

"             Runoff volume          302.97     467.59     770.56     c.m"



"             Runoff coefficient     0.604      0.932      0.768      "

"             Maximum flow           0.276      0.321      0.597      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.597     0.893     0.501     0.604"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.597     0.893     0.893     0.604"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  0.893    c.m/sec"

"             Hydrograph volume         14396.146    c.m"

"                     0.597     0.893     0.893     0.893"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.597     0.000     0.893     0.893"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.575     0.000     0.893     0.893 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  22.119     4.044      22.119     minutes"

"             Time to Centroid       139.988    115.872    139.988    minutes"

"             Rainfall depth         74.358     74.358     74.358     mm"

"             Rainfall volume        2215.86    0.00       2215.86    c.m"



"             Rainfall losses        28.813     2.354      28.812     mm"

"             Runoff depth           45.545     72.004     45.545     mm"

"             Runoff volume          1357.25    0.00       1357.25    c.m"

"             Runoff coefficient     0.613      0.000      0.613      "

"             Maximum flow           0.575      0.000      0.575      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.575     0.575     0.893     0.893"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.575     0.575     0.575     0.893"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.575    c.m/sec"

"             Hydrograph volume          1357.251    c.m"

"                     0.575     0.575     0.575     0.575"

" 40          HYDROGRAPH   Confluence    100"

"            7   Confluence "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.604    c.m/sec"

"             Hydrograph volume           864.169    c.m"

"                     0.575     0.604     0.575     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.575     0.604     0.604     0.000"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  1.453    c.m/sec"

"             Hydrograph volume         15260.317    c.m"

"                     0.575     0.604     0.604     1.453"

" 40          HYDROGRAPH   Confluence    200"

"            7   Confluence "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  1.453    c.m/sec"

"             Hydrograph volume         15260.318    c.m"

"                     0.575     1.453     0.604     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.575     1.453     1.453     0.000"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  1.860    c.m/sec"



"             Hydrograph volume         16617.568    c.m"

"                     0.575     1.453     1.453     1.860"

" 38          START/RE-START TOTALS 200"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"

"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                            Interim__100yr.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/5/2025 at 11:52:52 AM"

" 31          TIME PARAMETERS"

"        5.000   Time Step"

"      240.000   Max. Storm length"

"     2000.000   Max. Hydrograph"

" 32          STORM Chicago storm"

"            1   Chicago storm"

"      901.088   Coefficient A"

"        0.043   Constant B"

"        0.692   Exponent C"

"        0.375   Fraction R"

"      240.000   Duration"

"        1.000   Time step multiplier"

"             Maximum intensity           212.928    mm/hr"

"             Total depth                  81.221    mm"

"            6   100hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"



"        1.500   Impervious Depression storage"

"                     0.063     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  1.319      0.241      1.247      minutes"

"             Time to Centroid       110.907    109.390    110.806    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        92.59      4.87       97.47      c.m"

"             Rainfall losses        30.156     12.072     29.251     mm"

"             Runoff depth           51.065     69.149     51.969     mm"

"             Runoff volume          58.21      4.15       62.36      c.m"

"             Runoff coefficient     0.629      0.851      0.640      "

"             Maximum flow           0.060      0.003      0.063      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.063     0.063     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.664     0.063     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"

"             Time of concentration  8.817      1.614      8.287      minutes"

"             Time to Centroid       121.743    111.617    120.997    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1334.87    70.26      1405.12    c.m"

"             Rainfall losses        29.209     2.686      27.883     mm"

"             Runoff depth           52.011     78.534     53.338     mm"



"             Runoff volume          854.81     67.93      922.74     c.m"

"             Runoff coefficient     0.640      0.967      0.657      "

"             Maximum flow           0.641      0.047      0.664      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.664     0.691     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.664     0.691     0.691     0.000"

" 40          HYDROGRAPH   Combine    100"

"            6   Combine "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.691    c.m/sec"

"             Hydrograph volume           985.103    c.m"

"                     0.664     0.691     0.691     0.691"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.664     0.000     0.691     0.691"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     2.059     0.000     0.691     0.691 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  38.886     7.117      38.406     minutes"

"             Time to Centroid       164.999    120.685    164.330    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"



"             Rainfall volume        1.1900     0.0120     1.2021     ha-m"

"             Rainfall losses        28.976     1.949      28.706     mm"

"             Runoff depth           52.245     79.272     52.515     mm"

"             Runoff volume          7654.92    117.32     7772.24    c.m"

"             Runoff coefficient     0.643      0.976      0.647      "

"             Maximum flow           2.049      0.072      2.059      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     2.059     2.059     0.691     0.691"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     6.209     2.059     0.691     0.691 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  10.647     1.949      3.182      minutes"

"             Time to Centroid       124.364    112.180    113.907    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        0.2126     0.8505     1.0632     ha-m"

"             Rainfall losses        29.139     2.392      7.742      mm"

"             Runoff depth           52.082     78.828     73.479     mm"

"             Runoff volume          1363.51    8254.91    9618.42    c.m"

"             Runoff coefficient     0.641      0.971      0.905      "

"             Maximum flow           0.913      5.702      6.209      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     6.209     6.587     0.691     0.691"

" 33          CATCHMENT 200"



"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.686     6.587     0.691     0.691 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  10.647     1.949      8.813      minutes"

"             Time to Centroid       124.365    112.180    121.796    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        1394.56    246.10     1640.66    c.m"

"             Rainfall losses        29.139     2.392      25.127     mm"

"             Runoff depth           52.082     78.828     56.094     mm"

"             Runoff volume          894.25     238.85     1133.10    c.m"

"             Runoff coefficient     0.641      0.971      0.691      "

"             Maximum flow           0.598      0.165      0.686      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.686     7.084     0.691     0.691"

" 54          POND DESIGN"

"        7.084   Current peak flow    c.m/sec"

"        3.341   Target outflow    c.m/sec"

"      18523.8   Hydrograph volume    c.m"

"          18.   Number of stages"

"      421.500   Minimum water level    metre"

"      423.200   Maximum water level    metre"

"      421.500   Starting water level    metre"

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

"                  Level Discharge    Volume"

"                421.500     0.000     0.000"



"                421.600   0.00700  1070.100"

"                421.700   0.01300  2176.600"

"                421.800   0.01900  3319.800"

"                421.900   0.02300  4500.000"

"                422.000   0.02600  5717.200"

"                422.100   0.07100  6977.200"

"                422.200    0.1940  8275.500"

"                422.300    0.3520  9602.300"

"                422.400    0.3950  10957.80"

"                422.500    0.5140  12342.10"

"                422.600    0.7980  13755.30"

"                422.700    0.9580  15197.70"

"                422.800     1.614  16669.40"

"                422.900     2.846  18170.60"

"                423.000     4.482  19701.40"

"                423.100     6.460  21262.00"

"                423.200     8.746  22852.50"

"             Peak outflow                  0.681    c.m/sec"

"             Maximum level               422.559    metre"

"             Maximum storage           13175.188    c.m"

"             Centroidal lag               22.647   hours"

"                  0.686     7.084     0.681     0.691 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.686     0.681     0.681     0.691"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     0.835     0.681     0.681     0.691 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  18.225     3.335      18.225     minutes"

"             Time to Centroid       135.263    114.631    135.263    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2704.65    0.00       2704.66    c.m"

"             Rainfall losses        28.982     3.311      28.982     mm"

"             Runoff depth           52.239     77.910     52.239     mm"

"             Runoff volume          1739.55    0.00       1739.55    c.m"

"             Runoff coefficient     0.643      0.000      0.643      "

"             Maximum flow           0.835      0.000      0.835      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.835     0.909     0.681     0.691"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.665     0.909     0.681     0.691 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  3.838      0.702      1.967      minutes"

"             Time to Centroid       114.744    110.663    112.309    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        548.24     548.24     1096.48    c.m"

"             Rainfall losses        30.089     5.611      17.850     mm"

"             Runoff depth           51.132     75.610     63.371     mm"

"             Runoff volume          345.14     510.37     855.51     c.m"



"             Runoff coefficient     0.630      0.931      0.780      "

"             Maximum flow           0.315      0.350      0.665      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.665     1.033     0.681     0.691"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.665     1.033     1.033     0.691"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  1.033    c.m/sec"

"             Hydrograph volume         16661.775    c.m"

"                     0.665     1.033     1.033     1.033"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.665     0.000     1.033     1.033"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.001   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.652     0.000     1.033     1.033 c.m/sec"

"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  21.322     3.902      21.322     minutes"

"             Time to Centroid       139.734    115.505    139.734    minutes"

"             Rainfall depth         81.221     81.221     81.221     mm"

"             Rainfall volume        2420.38    0.00       2420.38    c.m"



"             Rainfall losses        28.988     2.703      28.988     mm"

"             Runoff depth           52.233     78.518     52.233     mm"

"             Runoff volume          1556.55    0.00       1556.55    c.m"

"             Runoff coefficient     0.643      0.000      0.643      "

"             Maximum flow           0.652      0.000      0.652      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.652     0.652     1.033     1.033"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.652     0.652     0.652     1.033"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.652    c.m/sec"

"             Hydrograph volume          1556.551    c.m"

"                     0.652     0.652     0.652     0.652"

" 40          HYDROGRAPH   Confluence    100"

"            7   Confluence "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.691    c.m/sec"

"             Hydrograph volume           985.103    c.m"

"                     0.652     0.691     0.652     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.652     0.691     0.691     0.000"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  1.665    c.m/sec"

"             Hydrograph volume         17646.877    c.m"

"                     0.652     0.691     0.691     1.665"

" 40          HYDROGRAPH   Confluence    200"

"            7   Confluence "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  1.665    c.m/sec"

"             Hydrograph volume         17646.877    c.m"

"                     0.652     1.665     0.691     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.652     1.665     1.665     0.000"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  2.153    c.m/sec"



"             Hydrograph volume         19203.426    c.m"

"                     0.652     1.665     1.665     2.153"

" 38          START/RE-START TOTALS 200"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"

"             Total % impervious                        29.656"

" 19          EXIT"



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

"                MIDUSS version                          Version 2.25  rev. 473"

"                MIDUSS created                        Sunday, February 7, 2010"

"           10   Units used:                                          ie METRIC"

"                Job folder:                           B:\Working\POLOCORP INC\"

"                2401807 - 422079 North Lands Hwy 6 Fergus\Design Phase\Design 

Data\Modelling Files\Jan10_2025 - Copy"

"                Output filename:                              Interim__REG.out"

"                Licensee name:                                                "

"                Company                                                       "

"                Date & Time last used:                 2/5/2025 at 11:56:08 AM"

" 31          TIME PARAMETERS"

"       60.000   Time Step"

"     2880.000   Max. Storm length"

"     7500.000   Max. Hydrograph"

" 32          STORM Historic"

"            5   Historic"

"     2880.000   Duration"

"       48.000   Rainfall intensity values"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.028     2.028     2.028     2.028"

"                  2.028     2.026     2.026     2.026     2.028"

"                  2.026     6.000     4.000     6.000    13.000"

"                 17.000    13.000    23.000    13.000    13.000"

"                 53.000    38.000    13.000"

"             Maximum intensity            53.000    mm/hr"

"             Total depth                 285.000    mm"

"            6   000hyd   Hydrograph extension used in this file"

" 33          CATCHMENT 600"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          600   Catchment 600"

"        5.000   % Impervious"

"        0.120   Total Area"

"        5.000   Flow length"

"       33.000   Overland Slope"

"        0.114   Pervious Area"

"        5.000   Pervious length"

"       33.000   Pervious slope"

"        0.006   Impervious Area"

"        5.000   Impervious length"

"       33.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"



"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.014     0.000     0.000     0.000 c.m/sec"

"             Catchment 600          Pervious   Impervious Total Area "

"             Surface Area           0.114      0.006      0.120      hectare"

"             Time of concentration  2.369      0.421      2.184      minutes"

"             Time to Centroid       2699.991   2271.477   2659.445   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        324.90     17.10      342.00     c.m"

"             Rainfall losses        157.980    32.780     151.720    mm"

"             Runoff depth           127.020    252.220    133.280    mm"

"             Runoff volume          144.80     15.13      159.94     c.m"

"             Runoff coefficient     0.446      0.885      0.468      "

"             Maximum flow           0.013      0.001      0.014      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.014     0.014     0.000     0.000"

" 33          CATCHMENT 800"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          800   Catchment 800"

"        5.000   % Impervious"

"        1.730   Total Area"

"       40.000   Flow length"

"        3.750   Overland Slope"

"        1.643   Pervious Area"

"       40.000   Pervious length"

"        3.750   Pervious slope"

"        0.087   Impervious Area"

"       40.000   Impervious length"

"        3.750   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.182     0.014     0.000     0.000 c.m/sec"

"             Catchment 800          Pervious   Impervious Total Area "

"             Surface Area           1.643      0.087      1.730      hectare"



"             Time of concentration  15.838     2.814      14.776     minutes"

"             Time to Centroid       2719.829   2252.473   2681.704   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4683.98    246.53     4930.50    c.m"

"             Rainfall losses        139.631    39.672     134.633    mm"

"             Runoff depth           145.370    245.328    150.368    mm"

"             Runoff volume          2389.15    212.21     2601.36    c.m"

"             Runoff coefficient     0.510      0.861      0.528      "

"             Maximum flow           0.171      0.011      0.182      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.182     0.196     0.000     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.182     0.196     0.196     0.000"

" 40          HYDROGRAPH   Combine    100"

"            6   Combine "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.196    c.m/sec"

"             Hydrograph volume          2761.294    c.m"

"                     0.182     0.196     0.196     0.196"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.182     0.000     0.196     0.196"

" 33          CATCHMENT 500"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          500   Catchment 500"

"        1.000   % Impervious"

"       14.800   Total Area"

"      245.000   Flow length"

"        1.000   Overland Slope"

"       14.652   Pervious Area"

"      245.000   Pervious length"

"        1.000   Pervious slope"

"        0.148   Impervious Area"

"      245.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"



"                     1.470     0.000     0.196     0.196 c.m/sec"

"             Catchment 500          Pervious   Impervious Total Area "

"             Surface Area           14.652     0.148      14.800     hectare"

"             Time of concentration  69.853     12.412     68.788     minutes"

"             Time to Centroid       2777.725   2293.748   2768.751   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4.1758     0.0422     4.2180     ha-m"

"             Rainfall losses        138.578    11.153     137.304    mm"

"             Runoff depth           146.422    273.848    147.696    mm"

"             Runoff volume          2.1454     0.0405     2.1859     ha-m"

"             Runoff coefficient     0.514      0.961      0.518      "

"             Maximum flow           1.454      0.018      1.470      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.470     1.470     0.196     0.196"

" 33          CATCHMENT 100"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          100   Catchment 100"

"       80.000   % Impervious"

"       13.090   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        2.618   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"       10.472   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     1.584     1.470     0.196     0.196 c.m/sec"

"             Catchment 100          Pervious   Impervious Total Area "

"             Surface Area           2.618      10.472     13.090     hectare"

"             Time of concentration  19.125     3.398      5.426      minutes"

"             Time to Centroid       2724.073   2240.649   2302.974   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        0.7461     2.9845     3.7307     ha-m"

"             Rainfall losses        139.363    39.000     59.073     mm"

"             Runoff depth           145.637    246.000    225.928    mm"

"             Runoff volume          0.3813     2.5761     2.9574     ha-m"



"             Runoff coefficient     0.511      0.863      0.793      "

"             Maximum flow           0.264      1.323      1.584      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     1.584     2.676     0.196     0.196"

" 33          CATCHMENT 200"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          200   Catchment 200"

"       15.000   % Impervious"

"        2.020   Total Area"

"       40.000   Flow length"

"        2.000   Overland Slope"

"        1.717   Pervious Area"

"       40.000   Pervious length"

"        2.000   Pervious slope"

"        0.303   Impervious Area"

"       40.000   Impervious length"

"        2.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.210     2.676     0.196     0.196 c.m/sec"

"             Catchment 200          Pervious   Impervious Total Area "

"             Surface Area           1.717      0.303      2.020      hectare"

"             Time of concentration  19.125     3.398      15.514     minutes"

"             Time to Centroid       2724.073   2240.649   2613.063   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        4893.45    863.55     5757.00    c.m"

"             Rainfall losses        139.363    39.000     124.309    mm"

"             Runoff depth           145.637    246.000    160.691    mm"

"             Runoff volume          2500.58    745.38     3245.96    c.m"

"             Runoff coefficient     0.511      0.863      0.564      "

"             Maximum flow           0.173      0.038      0.210      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.210     2.876     0.196     0.196"

" 54          POND DESIGN"

"        2.876   Current peak flow    c.m/sec"

"        3.341   Target outflow    c.m/sec"

"      54678.9   Hydrograph volume    c.m"

"          18.   Number of stages"



"      421.500   Minimum water level    metre"

"      423.200   Maximum water level    metre"

"      421.500   Starting water level    metre"

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

"                  Level Discharge    Volume"

"                421.500     0.000     0.000"

"                421.600   0.00700  1070.100"

"                421.700   0.01300  2176.600"

"                421.800   0.01900  3319.800"

"                421.900   0.02300  4500.000"

"                422.000   0.02600  5717.200"

"                422.100   0.07100  6977.200"

"                422.200    0.1940  8275.500"

"                422.300    0.3520  9602.300"

"                422.400    0.3950  10957.80"

"                422.500    0.5140  12342.10"

"                422.600    0.7980  13755.30"

"                422.700    0.9580  15197.70"

"                422.800     1.614  16669.40"

"                422.900     2.846  18170.60"

"                423.000     4.482  19701.40"

"                423.100     6.460  21262.00"

"                423.200     8.746  22852.50"

"             Peak outflow                  2.741    c.m/sec"

"             Maximum level               422.892    metre"

"             Maximum storage           18043.141    c.m"

"             Centroidal lag               53.312   hours"

"                  0.210     2.876     2.741     0.196 c.m/sec"

" 40          HYDROGRAPH Next link "

"            5   Next link "

"                     0.210     2.741     2.741     0.196"

" 33          CATCHMENT 400"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          400   Catchment 400"

"        0.000   % Impervious"

"        3.330   Total Area"

"      120.000   Flow length"

"        3.000   Overland Slope"

"        3.330   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'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"



"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.366     2.741     2.741     0.196 c.m/sec"

"             Catchment 400          Pervious   Impervious Total Area "

"             Surface Area           3.330      0.000      3.330      hectare"

"             Time of concentration  32.738     5.817      32.738     minutes"

"             Time to Centroid       2737.685   2233.110   2737.684   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        9490.50    0.01       9490.51    c.m"

"             Rainfall losses        139.700    29.327     139.700    mm"

"             Runoff depth           145.300    255.674    145.301    mm"

"             Runoff volume          4838.50    0.01       4838.51    c.m"

"             Runoff coefficient     0.510      0.000      0.510      "

"             Maximum flow           0.366      0.000      0.366      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.366     3.107     2.741     0.196"

" 33          CATCHMENT 300"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          300   Catchment 300"

"       50.000   % Impervious"

"        1.350   Total Area"

"       20.000   Flow length"

"       15.000   Overland Slope"

"        0.675   Pervious Area"

"       20.000   Pervious length"

"       15.000   Pervious slope"

"        0.675   Impervious Area"

"       20.000   Impervious length"

"       15.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.165     3.107     2.741     0.196 c.m/sec"

"             Catchment 300          Pervious   Impervious Total Area "

"             Surface Area           0.675      0.675      1.350      hectare"

"             Time of concentration  6.894      1.225      3.197      minutes"



"             Time to Centroid       2702.037   2279.379   2426.416   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        1923.75    1923.75    3847.50    c.m"

"             Rainfall losses        153.479    38.462     95.971     mm"

"             Runoff depth           131.521    246.538    189.030    mm"

"             Runoff volume          887.77     1664.13    2551.90    c.m"

"             Runoff coefficient     0.461      0.865      0.663      "

"             Maximum flow           0.077      0.088      0.165      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.165     3.222     2.741     0.196"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.165     3.222     3.222     0.196"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  3.222    c.m/sec"

"             Hydrograph volume         60356.441    c.m"

"                     0.165     3.222     3.222     3.222"

" 40          HYDROGRAPH Start - New Tributary"

"            2   Start - New Tributary"

"                     0.165     0.000     3.222     3.222"

" 33          CATCHMENT 700"

"            1   Triangular SCS"

"            1   Equal length"

"            2   Horton equation"

"          700   Catchment 700"

"        0.000   % Impervious"

"        2.980   Total Area"

"       90.000   Flow length"

"        1.000   Overland Slope"

"        2.980   Pervious Area"

"       90.000   Pervious length"

"        1.000   Pervious slope"

"        0.000   Impervious Area"

"       90.000   Impervious length"

"        1.000   Impervious slope"

"        0.250   Pervious Manning 'n'"

"       30.000   Pervious Max.infiltration"

"        5.000   Pervious Min.infiltration"

"        0.250   Pervious Lag constant (hours)"

"        5.000   Pervious Depression storage"

"        0.015   Impervious Manning 'n'"

"        0.000   Impervious Max.infiltration"

"        0.000   Impervious Min.infiltration"

"        0.010   Impervious Lag constant (hours)"

"        1.500   Impervious Depression storage"

"                     0.327     0.000     3.222     3.222 c.m/sec"



"             Catchment 700          Pervious   Impervious Total Area "

"             Surface Area           2.980      0.000      2.980      hectare"

"             Time of concentration  38.303     6.806      38.303     minutes"

"             Time to Centroid       2741.219   2241.540   2741.218   minutes"

"             Rainfall depth         285.000    285.000    285.000    mm"

"             Rainfall volume        8493.00    0.01       8493.01    c.m"

"             Rainfall losses        141.568    24.635     141.568    mm"

"             Runoff depth           143.432    260.365    143.432    mm"

"             Runoff volume          4274.27    0.01       4274.27    c.m"

"             Runoff coefficient     0.503      0.000      0.503      "

"             Maximum flow           0.327      0.000      0.327      c.m/sec"

" 40          HYDROGRAPH Add Runoff "

"            4   Add Runoff "

"                     0.327     0.327     3.222     3.222"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.327     0.327     0.327     3.222"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  0.327    c.m/sec"

"             Hydrograph volume          4274.274    c.m"

"                     0.327     0.327     0.327     0.327"

" 40          HYDROGRAPH   Confluence    100"

"            7   Confluence "

"          100   Node #"

"                To Highway 6 Roadside Ditch"

"             Maximum flow                  0.196    c.m/sec"

"             Hydrograph volume          2761.294    c.m"

"                     0.327     0.196     0.327     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"

"                     0.327     0.196     0.196     0.000"

" 40          HYDROGRAPH   Combine    200"

"            6   Combine "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  3.399    c.m/sec"

"             Hydrograph volume         63117.754    c.m"

"                     0.327     0.196     0.196     3.399"

" 40          HYDROGRAPH   Confluence    200"

"            7   Confluence "

"          200   Node #"

"                To Northeast Wetland"

"             Maximum flow                  3.399    c.m/sec"

"             Hydrograph volume         63117.754    c.m"

"                     0.327     3.399     0.196     0.000"

" 40          HYDROGRAPH Copy to Outflow"

"            8   Copy to Outflow"



"                     0.327     3.399     3.399     0.000"

" 40          HYDROGRAPH   Combine    300"

"            6   Combine "

"          300   Node #"

"                To West Farm Field"

"             Maximum flow                  3.726    c.m/sec"

"             Hydrograph volume         67392.039    c.m"

"                     0.327     3.399     3.399     3.726"

" 38          START/RE-START TOTALS 200"

"            3   Runoff Totals on EXIT"

"             Total Catchment area                      39.420    hectare"

"             Total Impervious area                     11.691    hectare"

"             Total % impervious                        29.656"

" 19          EXIT"



 
Functional Servicing and Stormwater Management Design Report – Northern Lands (6581 Highway 6) 
Township of Centre Wellington (Fergus), Ontario 
March 12, 2025 

GEI Consultants Canada Ltd.  

Appendix D Water Balance Analysis 



North Lands Subdivision

Township of Centre Wellington (Fergus)

Monthly Water Balance (Thornthwaite and Mather Method)

Date: February 2025

Table No. 14: Pre-Development Recharge Volume Summary

Catchment Area Imperv. (%)
Recharge Depth 

(mm/yr)

Recharge Volume 

(m
3
/yr)

800 1.73 5 308 5061.98

Catchment 

500, 700
18.3 0 287 52521

57,582.98



North Lands Subdivision

Township of Centre Wellington (Fergus)

Monthly Water Balance (Thornthwaite and Mather Method)

Date: February 2025

Table No. 15: Recharge Volume Summary

Catchment Imperv. (%)

1000 18.98 ha 80 287 mm/yr 10,895 m3/yr

5000 0.12 ha 25 308 mm/yr 277 m3/yr

6000 0.44 ha 5 308 mm/yr 1,287 m3/yr

7000 0.49 ha 0 287 mm/yr 1,406 m3/yr

13,865 m3/yr

Enhanced Infiltration from Infiltration Galleries 32,903 m3/yr

46,768 m3/yr

81%

Area Recharge Depth Recharge Volume

of 57,583 m
3
/yr required as per 

Hydrogeological Investigation



North Lands Subdivision

Township of Centre Wellington (Fergus)

Monthly Water Balance (Thornthwaite and Mather Method)

Date: February 2025

Table 16: Rooftop (100% Impervious)

Percent of Total Area

Contributing Catchments: Rooftops Soil Type: Fine Sand Impervous Area = 0.15 ha 100% Runoff Factor = 1.00

Contributing Area = 0.15 ha Vegetation: Shallow-rooted crops Pervious Area = 0.00 ha 0%

Percent Impervious = 100% Root Zone Depth = 0.50m Total Area = 0.15 ha 100%

Soil Moisture Retention Capacity = 75mm 0.34

Month
Daily Average 

Temperature

Monthly Heat 

Index

Unadjusted Daily 

Potential 

Evapotranspiration

Correction 

Factors

Adjusted Potential 

Evapotranspiration

Average 

Precipitation
P-PE

Accum. 

Pot. Water 

Loss

Storage ∆S
Pervious 

ET

Actual 

Evapotrans-

piration

 Pervious ET - 

Actual ET

Moisture 

Deficit

Moisture 

Surplus

Water 

Runoff

Snow Melt 

Runoff

Total 

Recharge & 

Runoff

Actual 

Runoff

(°C) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

Jan -7.4 0.0 0.0 24.3 0.0 67.9 67.9 211.5 0.0 0.0 0.0 0.0 0.0 0.0 18.2 0.0 18.2 18.2

Feb -6.3 0.0 0.0 24.5 0.0 55.9 55.9 267.4 0.0 0.0 0.0 0.0 0.0 0.0 9.1 0.0 9.1 9.1

Mar -1.9 0.0 0.0 30.6 0.0 59.6 59.6 327.0 0.0 0.0 0.0 0.0 0.0 0.0 4.5 0.0 4.5 4.5

Apr 5.7 1.2 0.9 33.6 29.2 74.1 44.9 75.0 0.0 29.2 9.8 19.4 19.4 64.3 34.4 25.2 59.6 59.6

May 12.2 3.9 1.9 37.9 72.4 86.9 14.5 75.0 0.0 72.4 24.4 48.0 48.0 62.5 48.5 113.4 161.9 161.9

Jun 17.5 6.7 2.8 38.5 107.0 83.8 -23.2 -23.2 54.0 -21.0 104.8 35.3 69.5 71.7 69.5 59.0 56.7 115.7 115.7

Jul 20.0 8.2 3.2 38.8 124.2 89.2 -35.0 -58.2 46.0 -8.0 97.2 32.7 64.5 91.4 64.5 61.7 28.4 90.1 90.1

Aug 19.0 7.6 3.0 36.0 109.1 96.6 -12.5 -70.7 28.0 -18.0 114.6 38.6 76.0 70.5 76.0 68.9 14.2 83.0 83.0

Sep 14.9 5.2 2.4 31.2 73.3 93.1 19.8 47.8 19.8 73.3 24.7 48.6 48.6 48.6 58.8 7.5 66.3 66.3

Oct 8.3 2.2 1.3 28.5 36.5 77.2 40.7 88.5 40.7 36.5 12.3 24.2 24.2 24.2 41.5 3.9 45.4 45.4

Nov 2.1 0.3 0.3 24.2 7.5 93.0 85.5 75.0 -13.5 7.5 2.5 5.0 5.0 104.0 72.7 2.0 74.7 74.7

Dec -3.9 0.0 0.0 23.0 0.0 68.6 68.6 143.6 0.0 0.0 0.0 0.0 0.0 0.0 36.4 0.8 37.2 37.2

Total 35.1 945.9 386.7 535.5 180.3 355.2 378.9 513.6 513.6 252.0 765.5 765.5

Notes: Precipitation and Temperature data from Environment Canada Climate Normals 1981-2010 for the Orangeville Weather Station 

Monthly water balance strategy as outlined in the document Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance (Thornthwaite and Mather, 1957) 

Evaporation Factor for Impervious Surfaces = Average Annual Evapotranspiration for Impervious Surfaces (180.3mm/year) / Average Annual Evapotranspiration for Pervious Surfaces (535.5mm/year) = 0.34

Runoff Factor = [(Impervious Percentage of Site x Average Annual Runoff for Impervious Surfaces (765.6mm/year)) + (Pervious Percentage of Site x Average Annual Runoff for Pervious Surfaces (123 mm/year))] / Total Annual Recharge & Runoff 

Evapotranspiration Factor 

for Impervious Surfaces =
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Table 17: Infiltration Gallery Sizing Calculation 

Runoff Depth = 25 mm  

Type of Lot
Number 

of Units

Building Width 

(m)

Building 

Length (m)

Rooftop 

Area (m
2
)

Required Storage 

Volume Per Lot (m
3
)

Total Storage 

Volume 

Required (m
3
)

Length (m) Width (m) Depth (m)

Stone 

Volume 

(m
3
)

Storage 

Volume 

(m
3
)

Total Storage 

Volume 

Provided (m
3
)

Single Detached 

(11m - 15.2m lots)
129 9.20 17.00 156.40 3.91 504.39 7.50 1.6 1 12.00 4.00 516.00

Street Townhouse 

(5.5m - 7m units)
266 5.00 17.00 42.50 1.06 282.63 3.25 1 1 3.25 1.08 288.17

Mixed Use and 

Medium Density 

Blocks

1,275.00 31.88 125.00 1 1 125.00 41.67 41.67

Total 395 1,473.90 818.89 845.83

Notes:

5.0 Assumes Multiple Residential Block rooftop area to be infiltrated is 25% of block area

2.0 Assumes stone void ratio of 1/3

3.0 Infiltration Galleries sized to infiltrate 25mm design storm event from building rooftops. 

4.0 For townhome units, it is assumed that only half of the rooftop area can be infiltrated. 

North Lands Subdivision

Township of Centre Wellington (Fergus)

File No: 422079

Infiltration Gallery 

1.0 Assumes the following lot setbacks:
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North Lands Subdivision

Township of Centre Wellington (Fergus)

Date: February 2025

Table 18: Enhanced Recharge Calculation - Single Detached Houses

Structure Length = 7.50 m Gallery Footprint = 12.00 m
2

Structure Width = 1.60 m

Structure Depth = 1.00 m

Volume of Stone = 12.00 m
3

Stone Porosity = 0.33

Storage Volume of Stone = 4.00 m
3

drmax = i * ts / Vr

drmax = depth of stone = 1000.00 mm

i = infiltration fate for native soils = 15.00 mm/hr

Vr = void space ratio for aggregate used = 0.33

ts = time to drain, solve for ts

ts = drmax * Vr / i = 22.00 hours or 0.92 day draindown period

Building Rooftops

Number of Lots = 207

Rooftop Area (per lot)= 156.40 m
2 

0.0156 ha

Total Rooftop Area 3.237 ha  Rooftop Area (ha) x Number of Lots

Recharge Time 22.00 hours        / 0.92 days

Recharge Volume Potential = 4.00 m
3
   (per lot)

Total Recharge Volume Potential = 828.00 m
3
   (Recharge Volume Potential x Number of Lots)

Month Total Runoff No. of days

Max 

Potential 

Recharge

Total 

Available 

Recharge

Total 

Enhanced 

Recharge

Available 

Recharge 

per Lot

Enhanced 

Recharge 

per Lot

(mm) (m
3
) (m

3
) (m

3
) (m

3
) (m

3
)

Jan 18.2 31 28,001 589 500 2.8 2.4

Feb 9.1 28 25,292 294 250 1.4 1.2

Mar 4.5 31 28,001 147 125 0.7 0.6

Apr 59.6 30 27,098 1,929 1,640 9.3 7.9

May 161.9 31 28,001 5,240 4,454 25.3 21.5

Jun 115.7 30 27,098 3,745 3,183 18.1 15.4

Jul 90.1 31 28,001 2,916 2,479 14.1 12.0

Aug 83.0 31 28,001 2,689 2,285 13.0 11.0

Sep 66.3 30 27,098 2,145 1,823 10.4 8.8

Oct 45.4 31 28,001 1,469 1,249 7.1 6.0

Nov 74.7 30 27,098 2,418 2,055 11.7 9.9

Dec 37.2 31 28,001 1,203 1,023 5.8 4.9

Total 765.5 365 329,695 24,784 21,066 119.7 101.8

Draindown time calculated using the BMP Sizing equation from the Low Impact Development Stormwater Management Planning 

and Design Guide

Note: Infiltration Galleries are sized for the 25mm design storm event. It is assumed that 85% of storm events are 25mm or less. 

Enhanced recharge is taken as 85% of the available recharge to represent the 25mm storm infiltration. 
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North Lands Subdivision

Township of Centre Wellington (Fergus)

Date: February 2025

Table 19: Enhanced Recharge Calculation - Townhome Blocks

Structure Length = 3.00 m Gallery Footprint = 3.00 m
2

Structure Width = 1.00 m

Structure Depth = 1.00 m

Volume of Stone = 3.00 m
3

Stone Porosity = 0.33

Storage Volume of Stone = 1.00 m
3

drmax = i * ts / Vr

drmax = depth of stone = 1000.00 mm

i = infiltration fate for native soils = 15.00 mm/hr

Vr = void space ratio for aggregate used = 0.33

ts = time to drain, solve for ts

ts = drmax * Vr / i = 22.00 hours or 0.92 day draindown period

Building Rooftops

Number of Lots = 398

Rooftop Area (per lot)= 42.50 m
2 

0.0043 ha

Total Rooftop Area 1.692 ha  Rooftop Area (ha) x Number of Lots

Recharge Time 22.00 hours        / 0.92 days

Recharge Volume Potential = 1.00 m
3
   (per lot)

Total Recharge Volume Potential = 398.00 m
3
   (Recharge Volume Potential x Number of Lots)

Month Total Runoff No. of days

Max 

Potential 

Recharge

Available 

Recharge

Enhanced 

Recharge

(mm) (m
3
) (m

3
) (m

3
)

Jan 18.2 31 13,460 308 261
Feb 9.1 28 12,157 154 131
Mar 4.5 31 13,460 77 65
Apr 59.6 30 13,025 1,008 857
May 161.9 31 13,460 2,738 2,327
Jun 115.7 30 13,025 1,957 1,663
Jul 90.1 31 13,460 1,524 1,295
Aug 83.0 31 13,460 1,405 1,194
Sep 66.3 30 13,025 1,121 953
Oct 45.4 31 13,460 768 652
Nov 74.7 30 13,025 1,263 1,074
Dec 37.2 31 13,460 629 534

Total 765.5 365 158,476 12,949 11,007

Notes: 

Draindown time calculated using the BMP Sizing equation from the Low Impact Development Stormwater Management 

Planning and Design Guide

2.0 Note: Infiltration Galleries are sized for the 25mm design storm event. It is assumed that 85% of storm events are 

25mm or less. Enhanced recharge is taken as 85% of the available recharge to represent the 25mm storm infiltration. 

1.0 Rooftop area for townhome units is taken as half of the building roof area (assumes only rear half of roof is infiltrated)
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North Lands Subdivision

Township of Centre Wellington (Fergus)

Date: February 2025

Table 20: Enhanced Recharge Calculation - Medium Density/ Mixed Use Blocks

Structure Length = 125.00 m Gallery Footprint = 125.00 m
2

Structure Width = 1.00 m

Structure Depth = 1.00 m

Volume of Stone = 125.00 m
3

Stone Porosity = 0.33

Storage Volume of Stone = 41.67 m
3

drmax = i * ts / Vr

drmax = depth of stone = 1000.00 mm

i = infiltration fate for native soils = 15.00 mm/hr

Vr = void space ratio for aggregate used = 0.33

ts = time to drain, solve for ts

ts = drmax * Vr / i = 22.00 hours or 0.92 day draindown period

Building Rooftops

Total Rooftop Area 0.128 ha  Rooftop Area (ha) x Number of Lots

Recharge Time 22.00 hours        / 0.92 days

Recharge Volume Potential = 41.67 m
3
   (per lot)

Month Total Runoff No. of days

Max 

Potential 

Recharge

Available 

Recharge

Enhanced 

Recharge

(mm) (m
3
) (m

3
) (m

3
)

Jan 18.2 31 1,409 23 20

Feb 9.1 28 1,273 12 10

Mar 4.5 31 1,409 6 5

Apr 59.6 30 1,364 76 65

May 161.9 31 1,409 206 175

Jun 115.7 30 1,364 147 125

Jul 90.1 31 1,409 115 98

Aug 83.0 31 1,409 106 90

Sep 66.3 30 1,364 84 72

Oct 45.4 31 1,409 58 49

Nov 74.7 30 1,364 95 81

Dec 37.2 31 1,409 47 40

Total 765.5 365 16,591 976 830

Notes:

Draindown time calculated using the BMP Sizing equation from the Low Impact Development Stormwater Management 

Planning and Design Guide

1.0 Assumes Multiple Residential Block rooftop area to be infiltrated is 25% of block area 

2.0 Infiltration Galleries are sized for the 25mm design storm event. It is assumed that 85% of storm events are 25mm or 

less. Enhanced recharge is taken as 85% of the available recharge to represent the 25mm storm infiltration. 
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